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Cree Bae ERPs. 


THE MINERAL RESOURCES OF CANADA. 


DurinG the recent meetings and excursions of the Iron 
and Steel Institute, attention was prominently directed 
to the mineral resources, not of the United States 
alone, but of the neighbouring Dominion of Canada. 
This circumstance arose partly from the fact that a large 
party of the members of the Institute made an excursion 
into the Dominion; partly from the fact that nickel, 
iron, and other mines have been examined by indi- 
vidual members of the party; and partly, and perhaps 
chiefly, from the fact that Mr. Erastus Wiman, in 
the course of a speech delivered while entertaining 
a number of the members at Niagara Falls, made refer- 


that were not generally known to be there, and of which 
the knowledge possessed by the general public, alike in 
America and in Europe, is of a very limited and fragmen- 
tary character, 


matter, the more so that it is one that greatly interests 
and concerns both the Dominion and the Mother Country. 

It is not a new thing to state that the Dominion 
possesses great stores of coal and iron. Both of these 
minerals are found in sufficient abundance, and of sufii- 
cient purity to justify the expectation that Canada will 
one day have a large and important iron industry. But 
it seems that the two minerals that lie at the root of 
such an industry are nowhere in that country found in 


immediate juxtaposition, except in Nova Scotia and | 


Manitoba, and the latter of these localities is very remote 
from the great centres of consumption, and from any 
probable centre of consumption of importance in the 
near future. In Pictou County, Nova Scotia, there are 


immense coal deposits lying almost alongside equally | 


large deposits of excellent iron ore; and Nova Scotia, 
which is now engaged in the production of both iron 
and steel to a limited extent, is likely to engage 
much more largely in this industry in the future. 
The population of Canada as a whole is so scattered 
and so difficult of access that the distribution as well 
as the consumption of iron is not an easy matter 
to solve. In the four principal cities of Montreal, 
Toronto, Quebec, and Hamilton, there is a total popula- 
tion of between 500,000 and €00,000, or, roughly, a 
tenth part of the whole. The remainder is scattered 
over an area of 34 million square miles, or about 
thirty times the area of the United Kingdom, and their 
requirements in the way of metals are almost limited 
to agricultural machines, fencing wire, and a few 
smaller items. Hence the total consumption of iron 
and steel in Canada is not more than 350,000 to 400,000 
tons per annum, or roughly, about one twenty-fourth part 
of the consumption of the United States. This means 
that there has not hitherto been much encouragement 
for capitalists to embark in the manufacture of iron 
in the Dominion. They may be, and possibly would 
be, able to produce iron more cheaply than on the other 


side of the line, for they have the commandofmuch cheaper | 


labour, and in Nova Scotia, at least, of quite as good and 
as inexpensive minerals; but they are practically excluded 


from United States’ markets, even for their raw materials, | 


by high tariff duties, and until this bar has been removed 
no Canadian iron manufacturer hopes, or can hope, to do 
much business with his next-door neighbour. Neverthe- 
less, the Canadians are increasingly occupying their own 
markets. Large pipe and other foundries are now carried 
on in Hamilton, Montreal, and Toronto; the manufacture 


and repair of the locomotive engines required for the | 


Canadian Pacific and the Grand Trunk Railways are now 
executed at.the locomotive works at Montreal; and new 


factories are being provided from time to time for general | 
engineering work, which consume larger quantities of | 
These | 


metal, and appear to do a flourishing business. 
want supplies of pig iron, steel, &c., which are now 
furnished by England and other countries. 
at the present moment the owners of properties in 
Ontario that yield iron ores are the most discontented 
with their lot. They find that the United States require 
just such ores as they are in a position to supply, but the 
duty of 8s. per ton is so high as to make the export of 
ores impossible at a profit, and hence the demand for 
reciprocity, which has been so loudly expressed on behalf 
of this section of the community. ‘There can be no doubt 
that the adoption of free trade in raw materials on the 
— of the United States would enable Canada to intro- 
uce into that country large quantities of iron ore for 
consumption in the New England and Eastern States 
that are not now called for. A native Canadian iron 
industry must come about in the future, and if access to 
United States markets were easier, it would come rapidly. 

For the present, at all events, the future of Canada 
would appear to be bound up with the development of 
the rarer minerals, of which she seems to have a con- 
siderable store. Of these, two have lately attracted an 
unusaal amount of attention on the part of both the 
scientific and the commercial world. The first in the order 


Under these circumstances, it may be | 
well to seek to throw some additional light on this | 


| of importance is nickel, the deposits of which Mr. Wiman 
| recently described as “the greatest the world has ever 
| seen,” and as furnishing ‘the potentialities for the 
| defence of the world.” It is probable that in the actual 
| results of both of these statements will have to be largely 


discounted, but it is undoubtedly true that the province | 


| of Ontario contains, in the neighbourhood of Sudbury—a 
| junction on the Canadian Pacific Railway, distant from 
| Ottowa about 820 miles—very considerable quantities of 


| this somewhat rare mineral, and that its discovery in this | 
| remote locality on a scale of considerable magnitude | 
|may be important in connection with the armaments | 
The nickel deposits of Sudbury were | 


) gara TF refer- | discovered about five years ago, and they have since | 
ence to mineral resources as existing in the Dominion | 


| of the future. 


been opened up and worked to some extent by three 
| different companies—two of them Canadian, and one of 
them English. The extent of the deposits has not yet 
| been determined, but geologists believe that it is very 
considerable. For hundreds of miles in every direction, 


Mineralogically, the mineral is known as monosulphide 
of iron, usually called magnetic pyrites or pyrrholite, 
which seldom carries less than 2} per cent. or more than 
9 per cent. of nickel. The ore occurs in veins, which 
are usually near the surface, and easily mined, and they 
assay pretty regularly in copper, iron, and nickel. Some 
| specimens of the ore will assay over £0 per cent. in 
copper, while others will only show a trace of that metal. 
Hand sorting is out of the question, owing to the intimate 
intermixture of the two ores, and the almost identical 
weight of the iron and copper renders difficult any system 
of concentration dependent upon gravity. The deposits 
or pockets are often very extensive, being some hundreds 
of feet in length, and a hundred or more in breadth, by 
fifty or more in depth. The absence of any connection 
between the ore bodies renders mining difficult and un- 
certain, but this uncertainty is more than compensated 
for by the extent and massiveness of the bodies when 
found. The ore is smelted on the spot in a Herreshoff 
water jacket furnace, the resulting product being a 


“matte” or regulus, which is at present sent either to | 


Swansea, in South Wales, or to Washington, to have the 
nickel extracted. The separation of the nickel has not, 
however, been found a very easy process up to the present 
time, and several chemists are understood to be working 
on the problem of producing the pure nickel in a more 
economical and ready manner. 
to contain the nickel ores has been taken up with avidity 
by Canadian and United States companies at the Govern- 
ment price of two dollars an acre, and there is every like- 
lihood of its being realised at large profits. Within the last 


few weeks, the Government have determined that no more | 


nickel lands shall be offered for sale in the meantime. 
Whatever may be the ultimate results of the application of 


| nickel as an alloy for iron and steel plates, &c., it may be | 


taken for granted that, with these deposits in view, there is 


| ores are found in New Caledonia, Arkansas, Pennsylvania, 
| Oregon, and North Carolina. 
Platinum is another metal of which the known sources 
|of supply have quite recently been added to by the 
| discovery in Canada of a new mineral, described as 
Sperrylite, after its discoverer, in which the metal is 
| contained. A good deal of importance is attached to this 
| discovery, inasmuch as platinum is coming into daily 
| increasing demand, and the supply has not hitherto kept 
pace with that increase. It is calculated that in the 
United States alone over 40,000 ounces of platinum are 
used annually in the form of wire for stems in porcelain 
| teeth, and for electrical purposes there is also a largely 
increasing consumption. 
been the mines of the Ural, but within the last few years 


| American consumers of platinum have employed agents | 
Perhaps | 


in Oregon and Washington to look for the metal among 


| the placer gold workings, with some degree of success, 
and the metal is also found in British Columbia to a | 


limited extent. The total production of platinum through- 


that fresh sources of supply have been a real desideratum. 


hailed, a short time ago, as an event of importance. The 
compound, which has been found to be arsenide of 
platinum, is the first mineral hitherto discovered which 
contains platinum as an important constituent other than 
the natural alloys with various metals of the platinum 
group. Hitherto, however, no serious effort has been 
made to obtain platinum from this source, so that the 
discovery is one of scientific rather than of commercial 
interest up to the present time. It is probable that this 
will not continue to be the case, as the cost of platinum 
has largely increased within recent years, having been as 





the geology belongs to the Hutonian and Laurentian | 
systems, and comprises the oldest rocks known to man. | 


The land that is known | 


little likelihood of an early exhaustion of the known | 
sources of supply. Besides the Canadian deposits, nickel | 


The main source of supply has | 


out the world is probably not more than 150,000 ounces | 
—the Russians producing two-thirds of the whole—so | 


The finding of a compound of platinum in a placer | 
resulting from the breaking up of the copper pyrites, which | 
comprises the copper and nickel ore of the Canadian | 
Copper Company, as mined at Sudbury, was therefore | 


| 
| low as 54 dols. an ounce in 1883, and as high as 14 dole. 
in 1890. 

Among other important Canadian minerals, apatite is 
| entitled to prominent mention from its value as a 
| fertiliser. It is chiefly mined in Ottawa County, Quebec, 
although increasing quantities are being produced from 
mines in Ontario. The total product has advanced from 
less than 4000 tons in 1878 to about 24,000 tons last year. 
The product, however, comes into competition with the 
phosphate rocks of ‘North and South Carolina, Florida, 
&e., of which the output is now close on 500,000 tons 
a year, with marls and with manufactured fertilisers. 

Although Mr. Erastus Wiman told his hearers at 
Niagara Falls that the deposits of copper in the Sudbury 
| district were the largest and most important in the world, 
| the statement appears to require some qualification. It 
| is true, as has been indicated, that the nickel ores contain 
copper usually to the extent of 3 or 4 per cent.; but it has 
| not yet been proved that the copper is easily separated, 
and it is at present regarded almost as a bye-product. 
Nevertheless, since some mines in the Lake Superior 
| district are successfully treating a copper ore with less 
| than 1 per cent. of copper, it seems probable that the 

copper contained in the Sudbury mineral will be worked 
at a profit by and bye. When that has been done, the 
question of the extent of the supplies will still remain. 
Canada has not hitherto made much headway in regard 
to her copper production, for while the make of the 
United States increased between 1881 and 1889 from 
| 82,000 to 102,000 tons, the Canadian yield in the same 
interval only increased from 500 to 2250 tons. It is 
expected that in the Algoma and Sudbury districts the 
output of copper will largely increase in the time to 
come. 

At a distance of about 160 miles from Toronto, on Bear 
Creek, a tributary of the Sydenham River, is situated 
Petrolia, the centre of the Canadian oil region. The 
paying wells lie in a belt, which runs north-east and 
south-west for about twenty miles in Lambton County, 
and the total production of crude petroleum in 1888 is 
stated at 772,000 barrels, the output in 1880 having only 
been 350,000 barrels. Important sources of supply are 
known to exist in the basin of the Mackenzie Hiver, in 
the Canadian North-West, which, however, have hardly 
been tapped up to the present time; and it is believed 
that considerable supplies can be reckoned upon elsewhere 
throughout the Dominion. 

Besides the supplies of coal, iron, nickel, copper, petro- 
leum, apatite, and other minerals that have been alluded 
to, Canada has mines in which manganese, chrome iron 
ore, barytes, ochre, and other minerals, are more or less 
found and worked. But the extent to which the business 
of exploitation is carried on is much more limited than it 
| would be likely to be if the same resources were available 
in the United States. This is traceable—first, to the want 
of the necessary enterprise; next, to the absence of the 
| requisite capital; and lastly, to the difficulty of obtaining 
transportation facilities. A great part of Canada is still 
unexplored. Much of it, as, for example, the district 
/ round Sudbury, has only been accessible within the last 
| few years, and is consequently only just beginning to be 
opened up. The Canadians are most anxious to attract 
to their mineral wealth all the English capital that can 
be spared; and although they do not “boom” their 
resources, as is the custom on the other side of the line, 
they are not on that account the less solid and substantial. 
By the tariff changes made in 1887, increased protection 
was given to the indigenous iron industry, and the 
Government now offers a bounty on the manufacture of 
iron, with a view to encouraging the establishment of new 
works, and the employment of home labour. These 
conditions, with the remarkable natural advantages of 
such a locality as Pictou County, Nova Scotia, should 
ensure the realisation of the desired end in the near 
future. 


| 








NEW ALUMINIUM ALLOYS. 


MorE nonsense than enough has been talked about 


aluminium and its capabilities. From its earliest 
appearance on a semi-commercial scale under the patron- 
age of Napoleon III. with the eminently absurd title of 
“ Silver from Clay,” up to the present instant, when the 
most surprising mixtures for its manufacture are daily 
| patented, it has served as the catchword and stalking- 
| horse of the ignorant enthusiast and the knavish empiric. 
| Its wide diffusion, difficult extractibility, and remarkable 

properties seem to have appealed especially to that class 
| of persons whose imaginative powers are largely in 
| excess of their intellectual faculties, and, characteristic- 
| ally enough, rushing in where angels fear to tread, they 
| have been guilty of the wildest extravagances. Struck 
| by the low specific gravity of the metal—2-67—a cubic 
| foot only weighing 167 lb., and its considerable tensile 
| strength, others, differing in degree, but scarcely in kind, 

have advocated its use as a material of construction in 
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place of such obsolete substances as iron and steel. A 
rule-of-three sum, had they condescended to work it, 
would have shown them that, weight for weight, 
its tensile strength about equals that of mild steel 
of moderate quality, and that concerning such factors 
as extension and elastic limit, perhaps the less 
said the better. Another cause than mere thoughtless- 
ness exists for the popular superstition about the immense 
strength of aluminium. The alloy which has hitherto 
proved the most useful of those of which aluminium 
forms an essential part, is that known as aluminium 
bronze, consisting of ninety parts of copper and ten of 
aluminium; and it has been commonly confused with 
aluminium itself. A few years ago, if not at the present 
day, nine “ educated” persons out of ten, if asked the 
colour of aluminium, would have replied “ yellow ;” a 
familiarity with pencil cases and similar trinkets of that 
line being the basis of their information. By the con- 
venient combination of the strength of this alloy with the 
density of pure aluminium a material was obtained 
with an exclusively subjective existence of superlative 
strength and adaptability. Meanwhile, the practical 
worker had found that aluminium itself is costly to pre- 
pare, but that its alloy with copper could be obtained 
by such processes as the Cowles’ at a reasonable cost. 
There is solid ground for this conclusion, inasmuch as 
the formation of the alloy is attended with the evolu- 
tion of a considerable quantity of heat; and thus 
the net amount of energy that must be expended 
for the reduction of a given weight of aluminium is less 
when it is produced in the alloyed state than when free. 
The abandonment of attempts to prepare a specially light 
material in favour of those directed towards the produc- 
tion of alloys of ordinary density, which might be useful 
on account of other valuable properties, caused the possi- 
bility of taking advantage of the great lightness of 
aluminium for reducing the weight of an alloy having a 
high tensile strength, to be rather lost sight of. It is obvious 
that a considerable margin exists for raising the specific 
gravity of aluminium by alloying it with some heavier 
metal before it loses its claim to be considered an 
exceptionally light material. Quite recently experiments 
in this direction have been made at the department of 
aérial navigation for military purposes at Chalais, and 
have been attended with an encouraging measure of 
success. The aluminium used was obained from the 
Société de !Aluminium, and was very nearly pure. 
Copper in the form of ordinary conducting wire was used 
to alloy with it, the product being rolled into sheets 
1mm. in thickness. Strips having a width of 5 mm. 
were cut from these, and tested with the following 
results :— 


Specific gravity. Tensile 


Composition. Calculated. Determined, *trensth 

clies. 

per sq. mm. 

Aluminium ce ten ae 2-67 87 
% 987%, Copper 2°’ ... ... 2°78 , ae es 

a i. ee 277 . 3ll 

Es _ = 6 — 2°82 ... 386 

S. a) a ee 286 | 355 


These figures are sufficiently remarkable ; the addition of 
only 2 per cent. of copper is seen to increase the tensile 
strength from’ 18-7 to 30°7 kilos. per square mm., while 
6 per cent. more than doubles it. Another most interesting 
feature, and one only second in importance to the increase 
in strength, is the large divergence between the specific 
gravities of the alloys calculated from those of their con- 
stituents, and determined directly. Each 2 per cent. of 
copper might be expected to raise the specific gravity by 
0:12, whereas the increase actually observed is only about 
005. Thus, it results that an alloy of aluminium having 
double the tensile strength of aluminium itself can be 
made, which is less than one-twentieth heavier. 

Of course, it must not be forgotten that the experiments 
on which these statements are based were made on a 
small scale, and we have no guarantee that a material 
possessed of the properties quoted above could be turned 
out of uniform quality, and without serious difficulty as a 
commercial product. Further knowledge is also necessary, 
not only of all such properties as can be ascertained in 
the chemical, physical, and engineering laboratory, but 
also of the behaviour in actual practice of the alloy when 
subjected to those conditions almost impossible to be 
imitated by specified tests, which are included in the 
comprehensive term “wear and tear,” and which occa- 
sionally condemn materials from which much has been 
expected. At the same time the direction of research in 
which these experiments have been conducted is so novel, 
and the results so striking, that it is to be hoped solid 
advantages will accrue from their prosecution. 








CANALS AND INLAND NAVIGATION IN 1890. 





One of the most remarkable whases of recent civil engi- 
neering is its return to canal and inland navigation work. 
The progress of works for the improvement of internal 
navigation, even in our own country alone, has been 
considerable, and promises to be greater. The most 
notable event of the past year, as indicating the atten- 
tion which is now being directed to the development of 
transport by water, was the meeting of the fourth Inter- 
national Inland Navigation Congress at Manchester. At 
this Congress, all the principal engineers interested in 
this subject took part, as also representatives from 
. America, Canada, France, Germany, Italy, Russia, Hol- 
land, Sweden, and other countries. We reprinted in 
extenso—numbers for August 15th and 22nd—the paper 
read at this Congress by Mr. Clements, the secretary of 
the Railway and Canal Traders’ Association, on the 
traflic, capacity, finance, and improvement of inland 
navigation, and this gives a very fair outline of the pre- 
sent condition of this matter in this country. No more 
fitting place could be found for holding such a meeting 
than Manchester, being the site of the earliest and latest 
developments in canal construction. The Bridgwater 
Canal was the first canal system of importance con- 
structed in England, and is now a part of the property of 





the Manchester Ship Canal Company, which represents 
the last phase of canal engineering. The works of the Ship 
Canal have been making steady progress during the past 
year, and notwithstanding the delay caused by the flood- 
ing of the excavation, it is anticipated that everything will 
be ready for the opening of the canal by the Queen next 
autumn. The excavation of the channel throughout the 
greater part of the line is completed. The large locks at 
Eastham are practically finished, as are also the docks at 
Manchester. Those at Salford are not in such a forward 
state, and the progress there has been delayed by the 
floods which occurred in November last. The canal in 
its progress intersects not only the rivers Irwell and 
Mersey, but also several brooks, and these have had to 
be provided for by temporary works. In November last, 


owing to heavy rains, the Sow Brook, near Latchford,. 


burst its dam and flowed into the excavation, inundating 
the works over a length of four and a-half miles, sub- 
merging a large amount of plant and the lock works at 
Latchford. A fortnight later the Irwell also overflowed 
its banks near Throstle Nest, und flooded the docks at 
Manchester and Salford, and the lock works at Mode 
Wheel, Irlam, and for the Barton Aqueduct. A great 
part of this water had to be pumped out; but, except the 
injury to the plant and the delay, no serious harm was 
done to the works of the canal. An account of the 
canal works will be found in our numbers for August 22nd, 
October 10th, and November 14th. Very little progress 
appears to have been made with the scheme for the 
improvement of the waterway of the South York- 
shire Navigation between Sheffield and the Trent. 
The time which has elapsed since the Act was obtained in 
the autumn of 1889 appears to have been occupied in 
negotiations and legal proceedings with the Manchester, 
Sheffield and Lincolnshire Railway Company, from 
whence the new company has obtained powers to take 
over the Sheftield Canal, River Dun Navigation, and the 
Keadby Canal. The railway company appears to part 
with its property very reluctantly, and to give no 
facilities for preparing the way for settling the amount 
to be paid for the navigation. A difficulty has arisen 
in determining what portions cf the land adjacent 
belong respectively to the railway and the naviga- 
tion, the two having become considerably mixed since 
the acquisition of these canals by the railway company. 
The last phase of the proceedings has been a decision 
obtained from the law courts, that it is the place of the 
railway company to define the limits of the canal lands 
and property. The Aire and Calder Navigation Com- 
pany in anticipation of the improvements to be made 
in the South Yorkshire canals, and the introduction 
of steam haulage thereon, is promoting a Bill m 
the coming session for connecting the two systems 
by a short length of canal extending from the 
Bramwith Lock of the River Dun Navigation to the 
Goole and Knottingley Canal, at a point about seven 
miles above Goole Docks. This line if constructed will 
open out a direct communication from Sheffield, Rother- 
ham and Doncaster, and the coaltields in that district, to 
the Port of Goole, and thence to Leeds, Wakefield, 
Liverpool, York, and by the Humber to Hull and the 
sea. The advantages of obtaining immediate communi- 
cation with an established port like Goole, and the 
saving of the necessity of raising capital immediately for 
the construction of docks at Keadby, are fully appre- 
ciated by the South Yorkshire Company, and the scheme 
is receiving its support. A description and plan of 
this proposed canal will be found in THE ENGINEER for 
October 17th, 1890. The Aire and Calder Navigation 
Company is busily employed in carrying out improve- 
ments throughout the whole of its system, in order to 
meet the rapidly growing traffic over its canals. The 
works for training and improving the river from 
Goole Docks to the junction of the Trent, which have been 
in progress for some time past, are now approaching com- 
pletion, and during the new year the training walls will 
be completed and the new channel across the point opposite 
Swinefieet opened out. Already a depth of from 4ft. to 5ft. 
at low water has been gained by the increased scour. The 
new dock at Goole, which has been under construction 
during the past year, is nearly completed, and will 
shortly be ready for opening. Over the inland part of 
the system the widening of the bridges, so as to 
allow two boats to pass, and the improvement of the 
locks and other works is being proceeded with. The 
value of inland waterways to the commerce of the 
country is shown by the large increase of traffic on this 
system, especially in the shipment of coal from Goole, 
the quantity having increased from 311,378 tons in 1879 
to 777,872 in 1889, and also by the success of the attempt 
which has been made during the last year to send the 
Yorkshire coal to London by screw steamers from Hull. 
The towns served by the Calder and Hebble Navigation 
and the Rochdale Canal have been taking steps to induce 
these companies to bring their waterways up to modern 
requirements, so that full advantage may be obtained 
from the Manchester Ship Canal on the one side, 
and the ports of the east coast on the other. By 
means of these two canals direct communication exists 
with the Bridgwater Canal, near Manchester, and with 
the Aire and Calder system at Castleford. Already the 
Calder and Hebble Company has made a commencement 
by widening bridges and otherworks. Another important 
system of waterways, connecting the Potteries with 
the Mersey and Liverpool Docks, is to be improved. 
This movement is the more remarkable, as it proceeds 
from the railway company which owns the canal, and marks 
a new departure from previous policy, the idea having 
hitherto been held that waterways were detrimental to 
the interests of the railways. The statistics given in the 
Board of Trade returns of canals, issued for the first time 
this year, show in an unmistakeable manner the way in 
which the waterways owned by railways have been 
neglected as compared with those owned by separate 
companies, a subject fully dealt with in an article in our 
number of October 3rd last, on “‘ The Relative Advantages 
of Canals and Railways for the Purposes of Transport.” 





The North Staffordshire Railway Company, the pro- 
prietor of the Trent and Mersey Canal, intend seeking 
powers in the coming session to widen and deepen its 
canal throughout, so as to render it capable of carrying 
barges of sixty tons, the present limit being twenty-four. 
The estimated cost of the works is £800,000. The project 
for making a new canal from Birmingham, through 
Wolverhampton, Stafford, and Newcastle, to join the 
Weaver at Winsford, thus placing these towns in connection 
with the Mersey, has assumed a definite shape, and steps 
have been taken to form a company, with a capital of 
£30,000, for the purpose of providing funds for Parlia- 
mentary purposes. The length of the new canal would 
be sixty-one miles, and of the remainder of the route to 
Liverpool, thirty-five. The estimated cost is £3,000,000 
for a canal 72ft. wide and capable of accommodating 
barges of 400 tons. A description of the scheme and 
plan of the proposed route was given in our number for 
September 26th last. The promoters give as their reason 
for selecting this route in preference to others which have 
been suggested for connecting Birmingham with the 
Humber or the Severn, that statistics show that 43 per 
cent. of the exports from this district at present go by 
way of the Mersey. In the meantime, the Commissioners 
of the Severn Navigation obtained an Act last session 
giving them power to improve the river from Gloucester 
to Worcester, so as to give 10ft. in depth and render the 
channel capable of taking vessels of 400 tons; and from 
Worcester to Stourport to a depth of 7ft. 

In the Ports and Tidal rivers, the strikes amongst the 
labourers which were organised at London, Southampton, 
and Liverpool, have very seriously interfered with and 
damaged trade. The strike at the London docks having 
received a large amount of public support from the out- 
side public, who were ied aside from the real issue at 
stake by sentimental considerations of the condition 
of the dock labourers, the strike organisers were enabled to 
obtain terms which, while giving largely increased wages 
to the regular worker, left the ordinary dock labourer, if 
anything, in a worse condition than before. The victory 
thus obtained has since led to a thorough disorganisation 
of all labour arrangements. The increased charges for 
loading and unloading vessels, and the utter uncertainty 
as to the time in which vessels can now be unloaded, 1s 
driving a large amount of the shipping trade away frcm 
London to other ports; and unfortunately in many cases 
to other countries. The unsettled condition of the 
shipping trade in consequence of these strikes, has 
naturally checked the promotion of new harbour and 
dock schemes. The only event of importance which has 
occurred during the past year is the completion of the 
new dock eighteen acres in extent at Southampton, and 
its being opened by the Queen. An account of this work 
will be found in THE Enernerr of July 25th last. The 
Dover Harbour Board have lodged a Bill in Parliament 
for the purpose of constructing a new harbour at a cost of 
£300,000, which, although a large undertaking for a local 
harbour authority, seems small with the £3,000,000 spent 
by the French Government at Calais, The area of the 
proposed harbour is fifty acres, which is to be protected 
by the construction of a breakwater running out to the 
eastward of the Admiralty Pier from a point close to the 
Esplanade, the protection on the other side being afforded 
by the Admiralty Pier. A covered water station is to be 
built within the harbour capable of accommodating five 
passenger boats. The interest on the outlay is to be met 
by a poll-tax of one shilling per head levied upon each 
passenger. 

A noticeable event of the past year is the determina- 
tion of the Liverpool authorities at last to attempt some- 
thing for the improvement of the bar of the Mersey. 
This work has been undertaken by the Mersey Docks 
and Harbour Board, who have voted £20,000 for the pur- 
chase and working of a sand pumping hopper dredger. 
This dredger commenced work in September last. The 
pumps are capable of raising 500 tons an hour, and of 
working in a depth varying from 10ft. to 35ft. The 
hopper of the dredger is calculated to hold 500 tons. A 
similar dredger has been at work with successful results 
at Natal, so that the size of ships trading there has 
increased from 400 tons to 1700 tons. The sand removed 
from the bar is being discharged at a distance of two 
miles towards Crosby. 

On the Thames, after a severe fight in both Houses of 
Parliament, the promoters succeeded in obtaining their 
Bill for erecting a weir for holding up the water at 
Richmond. The object of this is to maintain the water 
at stich a height in summer that the mud at the sides of 
the river now exposed shall be covered at low water. 
The weir will consist of a series of arches, with a foot- 
bridge over the top. Between the piers are to be fixed 
Stoney’s sluice gates, which when down will leave suffi- 
cient space under them to allow of all the water passing 
over Teddington Weir to flow underneath; and which, on 
the water rising in floods, will automatically raise them- 
selves and leave a free passage. Three of these sluice 
gates will have a span of 66ft., and will be made by 
Messrs. Ransome and Rapier. It was proved to the 
satisfaction of the Committee that, while thus holding up 
the water to the desired height above the weir, the flow 
of the tidal and fresh water under the dam at all times 
would prevent any damage to the river, and reduce 
the ae arising from diminution of tidal scour to so 
small an amount as practically not to affect the channel 
below. 

In Scotland there appears to be great activity in pre- 
paring schemes for the improvement of harbour accom- 
modation. At Ardrossan a new dock of nine acres and a 
tidal basin of five acres, for the accommodation of 
merchant vessels and passenger steamers, has been com- 
pleted. The Clyde Trustees succeeded in obtaining their 
Bill for diverting the Govan road, which will enable them 
to improve the shape of the new dock they are con- 
structing below Glasgow, and do away with the neces- 
sity for having swing bridges across the opening. 
The want of more accommodation at this port is 
shown by the rapid increase in the tonnage, which 
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has risen during the past twenty-six years from about 
one and a-half to three and a-half millions of tons. The 
Leith Commissioners are contemplating the construction 
of a new dock for the accommodation of the largest class 
of vessels, at an estimated cost of half-a-million. At 
Grangemouth the inhabitants are very dissatisfied at the 
loss of trade, as they allege, owing to the want of a proper 
entrance to the docks, and have been memorialising the 
Caledonian Railway Company, the owner of the docks, 
to take steps to carry out works for providing more accom- 
modation. The North British Railway Company has 


been having plans prepared for a new dock and break- | 
At Pennan the fishermen have been | 


water at Methil. 
agitating for a repair of the harbour works constructed 


in 1845, which had gone partly to ruin, and the con- | 


struction of a harbour suitable for the protection of the 
fishing boats. 
harbour for the fishing boats, at a cost of £9000. The 
harbour trustees of Helmsdale, in Sutherlandshire, desire 
power to build a quay and sea wall and the deepening of 
the harbour, at a cost of £20,000. The harbour trustees 
of Stonehaven have also been memorialising the Fishery 
Board to assist them with a loan for improving the 
harbour accommodation for the fishing boats, at an 
estimated cost of £14,000. 

The prospects of the completion of the Panama 
Canal seem more distant than ever, in spite of the 
Commission sent out to obtain an extension of time, 
which seems to have been now granted under conditions. 
The principal part of the plant has been removed, a great 
portion being taken to the new works of the Nicaraguan 
Canal. The excavation and works which had been in 
progress are reported as going rapidly to ruin. In the 
meantime, the Nicaraguan Canal appears to be pro- 
gressing rapidly. The first expedition for construction 
landed near Greytown, the site of the proposed entrance 
to the canal, in May, 1889; and already a pier 700ft. long 
and harbour has been made where vessels can lie safely 
and deliver the machinery required. Houses for the 
workmen and stores, and an aqueduct for bringing water 
have been provided, and a large quantity of plant has 
been een on the ground. The total length of the 
navigation from port to port will be 169} miles, of which 
27 miles will be excavated canal and 142 miles navigation 
by Lake Nicaragua, the rnver San Juan, and other 
waterways. The summit level is 110ft. above the sea. 
The canal is expected to be completed in six years at an 
estimated cost of about £25,000,000. A report by the 
chief divisional engineer, Mr. F. P. Davis, has just 
reached this country, and shows that a great deal of pre- 
liminary work has been completed. 

The operations’ on the Corinth Canal, which were 
brought to a standstill from financial causes, and the 
failure of the Société d’Escompte of Paris in 1889, by 
whom it was being financed, have since been resumed by 
anew company. The first company was started in 1882 
with a capital of £1,150,000, and removed 8,220,405 cubic 
metres of excavation, leaving 2,413,000 to be done by the 
new company, besides 95,500 cubic metres of masonry work. 
The time for the completion has been extended to the 
end of 1894, 

Among the interesting pieces of work which have been 
commenced abroad this year is the work of blowing up 
the masses of rock which form the dangerous rapids 
known as the Iron Gates, on the Danube, which was 
inaugurated on September 15th, near Greben, by the 
blowing up of the Greben rock. 

The first portion of the rocks to be removed and of the 
channels to be cut runs through Hungarian territory, 
while the second portion is in Servia. The new water- 
way will, it is anticipated, be finished by the end of 1895, 
and then, for the first time in history, Black Sea steamers 
will be seen at the quays of Pesth and Vienna, having, of 
course, previously touched at Belgrade. The Roman 
Emperor Trajan, seventeen centuries ago, commenced 
works, of which traces are still to be seen, for the con- 
struction on the right bank of the river of a large navig- 
able canal in order to avoid the Iron Gates. 


The removal of the Iron Gates has always been con- 
sidered a matter of European importance. The Treaty 
of Paris stipulated for freedom of navigation on the 
Danube. The London Treaty of 1871, again, authorised 
the levying of tolls to defray the cost of the Danube 
regulation ; and, finally, Article 57 of the Treaty of Berlin 
entrusted Austria-Hungary with the task of carrying out 
the work. 

It is expected that this work will take five years to 
complete, and cost £800,000. An account of this work is 
given in THE ENGINEER for October 8rd last. 

In Russia, the Government have decided to improve 
the waterway connecting St. Petersburg with the Volga, 
and known as the Marie Canal system. The locks are 
to be enlarged, and the navigation generally improved, at 





| an estimated cost of £1,300,000. The surveys for the 
At Whitehills also is contemplated a new | 


Onega White Sea Canal have also been completed, which, 
if carried out, will connect St. Petersburg with the White 
Sea littoral and with Central Russia. The cost of this 
work is estimated at £800,000. 








VOLUNTEER BRIGADE STEAM FIRE ENGINE. 





THE small fire engine illustrated above is a new type of 
steamer constructed by Mr. Wm. E. Thursfield, M. Inst. C.E., 
in Vienna. It has been specially designed to meet the require- 
ments of the numerous Volunteer Fire Brigades in Austria. It 
makes no pretence of rivalling the powerful machines with 
which the idea of a steam fire engine is generally associated ; 
but is merely intended as a trustworthy substitute for, and of 
equal capacity with, an ordinary manual. Although capable 
of considerable enlargement, the dimensions of the engine 
shown are those hitherto most generally adopted. The con- 
struction of the boiler is such that a rapid generation of dry 
steam is insured, and the working pressure of 105 lb. with 
either one or two lines of hose easily maintained. The 
engine is of the vertical type; the piston-rod of the steam 
cylinder connected with that of the double-acting pump. 
The pump itself is of gun-metal, with separate chests for the 
suction and pressure valves. The latter can be instantly 
taken to pieces by the removal of one single nut in each chest, 
and as easily replaced. The feed pump is driven direct from 
the excentric, and can be so regulated that the boiler is fed 
in proportion to the withdrawal of steam. A hand pump in 
case of necessity is fixed to the frame of the carriage. Two 
coal bunkers, holding each $ cwt., sufticient for twoand a-half 
to three hours, are fixed to the foot-plate, and serve at the 
same time as seats for two firemen. The carriages, con- 
structed for high-speed on the worst roads, are built in two 
sizes :—No. 1 for such brigades as possess separate vehicles 
for hose and crew, with only two seats on the driver’s box; 
and No. 2 with seats for six firemen in front and a receptacle 
for about 700ft. of hose. This latter form is the one most 
usually adopted, as it thereby forms a complete train for all 
ordinary emergencies. 

The advantages claimed for this steamer, which have been 
repeatedly confirmed by the opinions of such brigades as have 
had occasion to test them in the hour of need, are summarised 
as follows:—(1) Its lightness: The engine complete, mounted 
on an iron carriage with springs, and of normal gauge, weighs, 
No. 1, 24cwt.; No. 2, 28cewt. Either of them can easily be 
drawn by a pair of horses over the worst field-roads. (2) 
Simplicity: The construction is so simple that any one 
without technical knowledge can be taught—as has been 
repeatedly the case—to handle the steamer in a couple of 
hours. (3) Readiness for action: If the fire be lighted on 
driving out, steam is generated from cold water in five minutes, 
and in another five a pressure of 100—105 1b. obtained. As 
the volume of steam is often in excess of the demand, the 
boiler is provided with a reducing valve in addition to the 
usual safety valves. (4) Capacity: The pump delivers, accord- 
ing to the speed at which it is driven, from 60 to 90 gallons 
per minute. With one 14mm. or two 10mm. nozzles it 
throws a jet from 120ft. to 130ft. horizontally and 65ft. to 
70ft. vertically. (5) Its cheapness: Owing to the adoption of 
one type, whereby the cost of production is kept down as 
much as possible, the difference in price between this steamer 
and an ordinary manual is so slight that even the prime cost 
of fitting out a brigade is within the financial means of the 
smallest corps, and the saving in working expenses out of all 





proportion to the excess of invested capital. 





THE TORPEDO GUNBOATS ROSALES AND 
ESPORA. 

THESE two vessels, which have been designed and con- 
structed for the Argentine Government by Messrs. Laird Bros., 
of Birkenhead, mark a distinct step in the evolution of that 
type of warship of which the Rattlesnake—also built by this 
firm—was the first example. In these two vessels there are, 
however, certain departures from usual practice in ships of 
this type necessitated by the peculiarities of the waters in 
which they are intended to operate. The estuary of the 
River Plate is largely composed of shallow channels which 
flow between shoals and flats of very great area. Itis at once 
seen that to navigate these waters a light draught is a sine 
qua non. This means that the propellers have to be not only 
of small diameter, but that the tips of the blades must be 
kept above the line of keel and very near the surface of the 
water. The limit of draught decided upon was 8ft. 6in., but 
it has been found possible to carry out the ideas of the owners 
in every particular on a mean draught of 8ft. 

The Rosales and Espora are each 200ft. long by 25ft. in 
beam by 13ft. 6in. moulded depth. At the above-mentioned 
draught — 8ft.— the displacement is 520 tons, and the 
freeboard amidships about 5ft. Steel is used in the construc- 
tion of the hull. There is no keel proper, but two deep bilge 
keels are fitted. Steel is used too for the stem, stern frame, 
rudder frame, and propeller brackets. The vessels are sub- 
divided by longitudinal wing bulkheads, watertight flats, and 
transverse bulkheads into forty-two watertight compartments, 
the capacity of each being comparatively so small that, with 
several compartments pierced, there would be no great change 
in the trim of the vessel. These vessels are built with a top- 
gallant forecastle and raised poop, thus providing an amount 
of seaworthiness and habitability which are wanting in 
the case of the Rattlesnake and similar vessels. Consider- 
able protection against gun fire is afforded by the disposition 
of the coal bunkers; these are formed by the wing compart- 
ments, and completely surround the engines and boilers, 
the total coal capacity being 130 tons, the normal amount 
carried being 100 tons, which at a speed of 10 knots gives a 
radius of action of 3000 knots. Protection is further afforded by 
doubling the sheer strake in the wake of the engines and boilers. 
We need hardly say that by this means a considerable access of 
longitudinal strength is gained. The upper deck, too, is of 
steel, and is sheathed with 2in. teak. On the topgallant fore- 
castle is a conning tower of lin. steel. This tower carries a 
light superstructure in which is mounted a projector. Inside 
the conning tower are the steering wheel, telegraphs, torpedo 
firing mechanism, &c. On the forecastle deck are two cap- 
stans for working the cables. Below the forecastle are the 
quarters for the crew and petty officers, torpedo-room, &c. 
Immediately abaft the forecastle on the main deck are the 
dynamo and engine in duplicate, and the Belliss air com- 
pressing machinery. Abaft this is the forward boiler-room. 
Under the poop deck are the quarters for the officers and the 
commander. The armament consists of two 14-pounder 
Nordenfelt guns on the forecastle mounted en echelon, each 
with an arc of training of 225 deg., one 8-pounder on the 
after end of the poop, with an arc of training of 310 deg., and 
two3-pounders mounted on the fore part of the poop, each with 
an arc of training of 160deg. There are also two Nordenfelt 
revolving cannon. In the waist are four impulse tubes for 
discharging the 18in. Whitehead torpedoes, while in the 
stem is a fixed Whitehead torpedo tube, also 18in. diameter. 
Externally these vessels have a decidedly dashing appearance. 
Two light pole masts and two funnels add to the symmetry 
of their shape. Each vessel carries four lifeboats slung 
inboard from davits. Each boat is fitted with Hill’s well- 
known detaching gear. Steam is generated in four 
locomotive boilers in two separate water-tight com- 
partments. The boilers are steel, with steel fire-boxes; 
the total heating surface being 5415 square feet and the grate 
area 140 square feet. These boilers supply steam at a pres- 
sure of 150lb. per square inch. Under ordinary cruising 
conditions they will be worked with natural draught; but 
every means is taken to use forced draught if necessary. For 
this purpose the boilers are placed in air-tight stokeholds, 
admission to which is gained by means of air locks. An air 
pressure of 3in. can be maintained by means of fans driven 
by Allen’s high-speed engines; but, as will be seen, the 
requisite speed can be obtained with 2-5in. to 2-6in. of air 
pressure. It is a noteworthy fact that Messrs. Laird never 
experience that trouble with their torpedo boat boilers which 
is so frequently the case in these fast boats under forced 
draught. This arises from the fact that a sufficient amount 
of flexibility is imparted to the various parts. This, joined 
with the best workmanship and material, enables the boiler 
to stand easily all the various strains caused by expansion, &c. 
Another important factor is that this firm always provides 
@ margin against actual requirements. Consequently, the 
boilers of the torpedo boats built by them can stand perfectly 
well those “spurts” of hard firing and forced draught 
under which it seems the fashion with so many boilers to 
give way. 

The propelling machinery consists of two sets of tri-com- 
pound engines, the diameters of the cylinders being 19in., 
284in., and 42in., by 19}in. stroke. Each cylinder and its 
valve chest are carried on four turned steel columns, the feet 
of which are splayed out and secured to the engine framing, 
Diagonal stays prevent any tendency to vibration. Piston 
valves are used for the H.P. cylinders, and ordinary D slides 
for the M.P. and L.P. cylinders. To take the strain off the 
excentric rods and sheaves which work the low-pressure slide 
valve the spindle of the latter is prolonged, and works in an 
assistant cylinder of Joy’s valveless type. , 

The valve motion is of the ordinary link type. Steel is 
used for pistons, piston-rods, connecting-rods, crank shafting, 
&c. Abaft the engines are placed the condensers, of copper, 
of circular section. The water is circulated by means of 
Belliss centrifugal pumps, the air-pumps and bilge-pumps 
being worked off the M.P. crosshead. The feed-pumps 
are driven through a worm-wheel off the spindle of the 
centrifugal pump. This method has been worked out by 
Messrs. Laird, and has given considerable satisfaction, 
although we believe it is open to the objection that it 
involves too much weight. 

The main engines drive two three-bladed manganese bronze 
propellers. Owing to the comparatively light draught, some 
difficulty was experienced in obtaining the best form of 
blade. Although these two vessels are precisely alike, yet it 
has been found that the best results are obtained in the 
Rosales with propellers 6ft. 3in. in diameter, with a pitch of 
7ft. Gin., and in the Espora with a one 6ft. 44in. in dia- 
meter, with 8ft. lin. pitch, the total blade area being about 
133 square feet. 

The trials of these vessels have extended over a considerable 
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period to determine the most efficient form of propeller. The 
speed trials of the Rosales were concluded in November, 
while the official trial of the Espora took place on December 
13th, on the river Mersey. There was a strong breeze 
from the S.S.E., which caused a lumpy sea; in addition, the 
weather was hazy and bitterly cold, making the task of the 
deck observers a most unenviable one. . 

Colonel Sparr and Captain Garcia representing the Argen- 
tine Naval Commission, Captains Funes and Diaz who will 
command the boats, and Messrs. Laird, were on board when a 
series of runs was made between the bar and the N.W. Light 
Ship, a distance of 83 knots. Notwithstanding the unfavour- 
able wind and sea, the results obtained were highly satisfactory. 

As will be seen from the appended table, in which the 
various elements and data of these two vessels are given, a 
mean speed of 19°823 knots, obtained with the very moderate 
air pressure in the stokeholds of 2-5in., is remarkable, as 
it shows that even in these small war vessels, provided that 
weights are not unduly sacrificed, there is no reason why a 
high rate of speed cannot be maintained for a considerable 
time. Forced draught has been called, somewhat unreason- 
ably we think, “the invention of the Evil One.” If we 

this means of promoting combustion as a useful 
addition to the resources of the engineer, to be used in 
moderation and in an intelligent manner, we shall be not far 
wrong; but to treat a marine boiler as though it was a blast 
furnace, as is sometimes done, is simply to court disaster and 
failure. Owing to the strong breeze and the lumpy sea, the 
propellers were not fully immersed; the very moderate 
allowance of -2 knot was estimated as being the loss of speed 
due to this cause. This makes the speed 20 knots—or, in 
other words, the contract speed has been exceeded. 

A remarkable point in these vessels is the absence of 
vibration when going at speed. Whether this arises from 
superior design or is pure accident we are unable to deter- 
mine. This absence of vibration is, however, a valuable 
quality. Those who have made long trips in torpedo gun- 
boats find that the usual vibration is the cause of great 
nervous irritation to the crew. 

The consumption trials had been made some days 
reviously, when it was found that at a speed of 10°86 
snots the consumption was 66 Ib. of coal per knot. 
At the conclusion of the trials the officers of the Argen- 
tine Commission expressed their great satisfaction with 
the vessels. The latter are now fitting out for sea, and will 
shortly proceed to their destinatoin. 

We may mention that the Espora is the fourth vessel of 
this class that Messrs. Laird have built this year, the others 
being the sister vessel Rosales, and the Almirante Condell 
and the Almirante Lynch, the two latter being for the Chilian 
Government. These vessels are of 720 tons displacement, 
and have a mean speed of upwards of 20-5 and 20°35 knots 
respectively, the engines developing 4500 indicated horse- 
power, with an air pressure of 2°5in. The Espora makes the 
— war vessel built by Messrs. Laird for the Argentine 

avy. 

é Data of Torpedo Gunboats. 


Rosales. Espora. 

Date of trial .. Nov. 19th. Dec. 15th. 
Mean draught .. 7ft. 11jin. 7ft. 11%in. 
Displacement .. .. .. .. 515 tuns 517 tons. 
I.M.8. (sq ft.) .. .. .. .. 157°7 sq. ft. 155°3 sq. ft. 
Steam in boilers os. ee, oe 145 1b. 150 1b. 

»  M.P. receiver 52Tb. 55 Tb. 

eae L.P. receiver 75 lb. 10°2 Ib 
Air pressure 2din. 2*6in. 
Vacuum... .. 29in. 26°5in. 
Revolutions. . 334 312 
Total L.H.P... 8532 3448 
Mean speed... .. 19°76 19823 
Diam. of screws .. 6ft. 3in. 6ft. 4}in. 
Pitch of screws .. 7ft. 6in. Sft. lin. 
Total blade area .. 13°5 sq. ft. 13ft. 9in. 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held on 
Saturday, December 20th, in the Langthorne Rooms, Stratford, 
presided over by Mr. F. W. Wymer, vice-president. 

A very interesting paper on the efficiency of air compressors was 
read by Mr. Joseph Williams, Birmingbam, in the course of which 
he referred to the installations of pneumatic power distribution as 
cleaner and safer than those where the motive-power is steam, as 
in factories and workshops. Taking into consideration the views 
expressed by many on the subject of the efficiency of air com- 
pressors, based upon the conclusions arrived at by well-known 
writers and lecturers, the author of the paper had found in his 
experience and reasoning deduced from it a considerable difference 
in the method of working usually advocated and adopted and that 
he wouid be inclined to follow. The fundamental principles of 
thermo-dynamics, as reasoned out by Professor Rankine, Professor 
Tyndal, and others, were true and accepted, but the practical 
working-out of details based upon them was sometimes at fault, 
and to these Mr. Williams took exception. In addition to those 
already named, reference was made to Regnault, Professor Balfour 
Stewart, Magnus, M. M. Bravais, Martin, and many other eminent 
authorities. Papers read by Professor Kennedy, Messrs. T. B. 
Lightfoot, Coleman, Shone, and Donaldson were also referred to in 
the course of the paper, after which Professor Elliot and Mr. McFar- 
lane Gray, after complimenting Mr. Williams on the originality of 
thought displayed by him in his reasoning, whether his deductions 
were correct or otherwise, each took part in explaining and 
discussing several of the questions raised. ~ 

The meeting closed with a vote of thanks to the author of the 
paper and the chairman, moved and seconded by Messrs. Bruce 
and C, Sclater and Messrs. R. Adam and C. Newby respectively. 








THE INSTITUTION OF CIVIL ENGINEERS.—Witha view to increase 
pee intercourse between the members of all classes, the Council 

ave arranged for a series of receptions to be held after the ordinary 
meetings on Tuesdays, the 13th of January, 3rd of February, 3rd 
of March, 7th of April, and 5th of May. As it is believed that it 
will be convenient for the ordinary meetings to be closed at a some- 
what earlier hour than usual, it has been decided to adjourn on 
these occasions at 9 p.m. The Council think that each gathering 
may be identified in some degree with a particular branch of engi- 
neering. This applies equally to those who attend and to the 
models and other objects of interest which, if ible, will be 
assembled on each evening. The paper to be on this evening 
may also relate to a kindred subject. While this is the general 
idea, members are invited to contribute light, handy, and small 
objects for exhibition, or to suggest from whom such contributions 
may be obtained. On Tuesday, the 13th of January, at 8 p.m., 
the paper to be submitte:| for consideration will deal with 
‘Auxiliary Engines in connection with the Modern Marine 
Engine,” by Mr. W. H. Allen, Assoc. M. Inst. C.E. This class of 
machinery embraces engines for operating air-pumps, circulating- 
pumps, feed-pumps, fans for forced draught, refrigerating 
apparatus, distilling plant, ventilating appliances, steering gear, 
reversing and turning gear, as well as for electric light and 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE PROPULSION OF STEAM VESSELS, FROM A MECHANICIAN’S 
POINT OF VIEW. 

Sir,—To fix ideas, we assume direct-acting compound steam 
engines are propelling the vessel at the s V nautical miles; 
the diameter of the high-pressure cylinder, its stroke and ratio of 
the areas of the two pistons being .denoted by d, s, and + respec- 
tively ; and the mean diagram pressures, in the two cylinders, by 
P and . If, for p, the low diagram pressure, we write rp, the 
two cylinders nek « then taken as of the same diameter d, and 
the expression for the power developed, when the propeller 
shaft is making N revolutions per minute, necessarily is : 

_ @ s > 
21,010 (P+rp)N.. (1). 
No hypothesis is involved in this. It is mye = 4 the axiomatic state- 
ment of the necessary relation of the elements of the power, 
ding to Smeaton’s definition, with the power E, stated 
Watt’s horse units. 


In the next place, many years ago I pointed out, when this 
ay the propulsion of a vessel, at the speed V nautical miles, 
we have— 


in 





(2) . (P+rp)=f10.4—-"Vv 
(3) . . . . « N=mV10."Y, which, substituted in (1), wiil 
obviously yield— 
2 ds , > > Te 
2 we ee) 6B mee V10.«v=0V 10.4), if 
(‘) aio’ ™ ¥ 1° : R 


@s . ; 
21,0107 m = b, suppose 


Or, in order to have practical working formule, by taking the 
logarithms of the members of (2) and (4)— 
(5) Log. (P + r p) = Log. f + (a — x) V. 
from (1) and (5)— 
Log. E = Log. sroip +108: J + Log. N+(a~n) V. 
, 
Exponential expressions, such as 10 .(«-”) V, or 10. V, may equally 
be noted by Log.-! (a—x) V and Log.-!a4 V. Meaning respectivel 
the bers whose logarithms are the numbers (a—2) V 
anda V. This latter form I have generally adopted in my letters; 
the exponential power of 10, however, may to some be the more 
readily comprehensible. 

These simple equations are easily verified, and the values of the 
quantities a, x, f, and m determined from the data of experiments 
upon the same vessel at two different speeds; subject, however, tu 
the condition—exactly the same circumstances shall exist throughout 
the duration of the two or greater number of experiments. Here 
lies the difficulty, we speedily realise: the same vessel, at the same 
or at different speeds. Or, again, sister vessels, precisely alike in 
every constructive detail, may furnish conclusive evidence. There 
exists marked differences in circumstances, the origin and relations 
of which have neither been recognised nor explained, but simply 
ignored, in all the usual accepted authoritative expositions on the 
subject. Let me illustrate by the case of two sister vessels built by 
Messrs. D. and W. Henderson, Glasgow, named the South Austra- 
lian and Victorian respectively, and tried in the autumn of 1876 
under, seemingly, the same conditions, but with the following 
results :-— : 

General formula, (P+rp)=/f 10-”V, 

In s.s. South Australian, (P + rp) = 7°562 10 0%6 V, 

And s,s. Victorian, (P + rp) = 4276 106 Vv, 
We test this by the severe ordeal: applying these values of f and 
(a—x) in formula (6), and contrasting the powers it gives for the 
various trial _— with the calculated powers from the trial 
diagrams, as follows :— 


And, as obvious 


6) 








Trial data. 8.8. South Australian. 8.8. Victorian. 

Speeds. —_ Powers. Speeds. ee Powers. 

13°20 72-70 1212 13°36 71°05 1200- 

12°46 69°59 1005 12°28 65°29 861° 

1009 61°45 681 9°42 47°72 331° 

Observed speeds= 13°20 12°46 10°99 13°36 12°28 9°42 

True speeds V. = 13°20 12°43 11°00 13°36 12°27 0°44 

Factor(a-n) = 0806 0986 

Then(a-x)V = 1°0639 10018 “8366 13173 =1°2098 “9307 
Add log. V . = 18615 1°8425 1-7é85 13516 «18148 16787 
re. 60 =--1-2793 -1-2793 -1-2798 -1-2798 -1-2798 -1-2793 
» log. fs = 3786 ‘8786 ‘8786 “6810 6810 “6310 
Sum, orlog. E = 3°0833 3°0022 28330 3°0792. 29349  2°5197 
os. 1212 1005 681 1200 861 331 


So that an exceedingly slight alteration on the observed speeds 
makes the power, by diagrams, exactly agree with the formula 
values. 

The diagram powers are a matter of direct observation and 
calculation. The speeds, however, ave not so, being obtained by an 
indirect, inexact process of taking means. It is always more 
probable that discrepancies are due to errors in the observed 
speeds, rather than to the powers. With careful observations, 
such formule will be found to give closer agreement than we have 
a right to expect. In point of fact, they are more accurate than 
the data by which we essay to judge them. 

For another example, refer to Hngineering of May 24th, 1878, 
where Mr. Geo. Jaffrey has published the trial data of a small 
twin screw vessel, the Houssa, built for an African river trade by 
Messrs. Stephen, of Glasgow. This is a case, however, of a slight 
difference of displacement and trim in the second set of experi- 
ments, which might be taken as explanatory of the difference in 
results, as follows:— 

T.S.S. Houssa I. (P + rp) = 9°426 10-0806 v. 
IL, (P + rp) = 8-043 10-Ooev. 


” ” 











As in previous —— test these by substituting the values 
of f, and (a — x), in the power formula, for the various trial 
speeds :— 

Trial Data. Houssa I. | Houssa II. 
Speeds. Revs. Powers. | Speeds Revs. Powers. 
10°56 ws 447°1 | 10°69 §=6920 = 430°1 
8-93 90 «2710 | 9°88 88°0 323°2 
775 80 1966 Tl pad 1324 
es. d-s . 
Log. .“ = -1°7659. . —— > 72 — 1°6970 
8: 91 0107 : 108: J o10" 4 
Observed speeds = 10°56 8°93 775 =| 10°69 9°88 Ti 
True speeds V  =10°56 8°85 775 = |: 10°69 9-73 71 
Factor (a - 2”) = 0806 , Y TS Ni tet x 5 ae 
Then, (a-»)V = ‘8511 71836247 | “9728 “8854 “6470 
Add, log. N = 2°0334 19542 19031 | 19638 19274 1°7782 
J 108: 9 oy9 1 =~ 1080 -1-7659 ~1°7659 |-1-6070 -1-6970 —1°6070 
whats 
Sum, orlog. EE = % 6504 2°4334 2°2037 | 246836 2°5098 21222" 
Again, ,, = 2°6504 2°4830 2°2086 | 2°6386 2°5095 ~ 2-1219t 
* By formula. t By data! 


That is to say: practically alike, when a very slight alteration is 
made upon the second speed, in each set. 

Again, referring to the first set of experiments, in which we had 
displ ; _ 192 x 26 x 6°02 x 664 





dynamos. As the first reception will follow at 9 p.m., the bers 
are earnestly requested to aid in bringing together a good collection 
of appropriate objects for exhibition on that evening. 





35 = 570 tons. Consequently, 


Log. D* = 1-6535. 





Also the cylinders 17 + 28 x 2 25ft. stroke, Hence Log. 0 
= = 27916, and from the trial data— ‘ 
By (2) . (P+rp)=f10 «—-"V= 9-426 10, ° 86 
By (3) . N = mV 10."¥ = 1060 V 10, —wv 
By (4) . E =bV10«¥ = 6186V10, my 


pe 
.and if | =C, Ihave often shown the correct form of the quantity 


known as the “‘ Admiralty” displacement coefficient s as follows — 


$ 4 
D V10“71V = E, and not V*® = E, as usually written. In 


C 
3 
the present instance > = 7°28. Hence, we may write the fore- 
kv tae ¥ 
going, E = D - : - As I have shown, capable, also, of 


being put under the form, 
E= p? V10\V—X a = p* V10, (V—199) 0791, 
in the present case, 


Either formula agrees with the data values of the power, if the 
middle speed be taken as 8°81 knots, instead of 8°93, as said to 
have been the observed value, 


’ First Form, 
True speeds V = 106 ssl 775 
Then 0791V = “8883 6969 “6181 
Add log. V : = 1°0287 “0450 "8893 
Add log. D* = 14535 16535 1°6535 
Subtract log.7°28 = “8621 *Sd2l "8621 
Sum, orlog.E = —2°0504 2°4383 2-2988 
By data = 26504 274334 2°2938 
Second Form 
True speeds V = 10°56 881 775 
Since X = 1000 10°90 10°90 
Then V-X - "34 - 2-09 -3'15 
And (V-X) ‘0791 = — 0269 ~ 1658 - “2401 
Add Log. V = 1°0237 9450 “8893 
3 
» Log. Dt = 16535 1°6535 1°6535 
Sum, or Log. E = 2°6508 2°4332 2°2937 


Agreement, practically perfect, by either formula ! 

It will be of some little interest to compare this with the latest 
designed twin-screw battleships for the British Navy; of which: 
The dimensions and displacement being: 

380 x 75 x 27°5 x °632 
80 x UE hd G52 _ 14,150 tons, 
we have: log. pi =2°4905, and their comparative formule with the 
foregoing small vessel : 


pi V 10, Vv = D3 V 10, (Vv —12775) ons 
0°68 

As I showed recently in THE ENGINEER, if we calculate by these, 
the values of E, for 17°5 and 16 knots, we obtain 13,000 and 9000 as 
the indicated powers necessary for those speeds, exactly the amount 
given in the Naval Estimates for 1889-90 ; and we can contrast them 
with those for the Houssa, viz,: 


Bn Dé Vv 10 wmv 
ees, Tp 
in the view of arriving at some clearer notions as to the origin and 


laws of their differences ! R, MANSEL. 
White Inch, December 22nd, 1890. 


E= 
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ESTIMATES—COSTS—PRICES. 


Sir,—Your article in last week’s ENGINEER on this subject is 
very pleasant reading for those who have an interest in the matter 
in question, and you are evidently practically acquainted with the 
‘ins and outs” of the subject upon which you write. How many 
well-known and noted engineering firms could confess that in their 
commercial departments prime cost and estimating are receiving 
little or no attention. And could they but recognise the immense 
advantages, both as regards monetary gain and mind’s relief, 
accruing to systematic and thorough prime cost and estimating, 
how few firms but would give these all-important subjects their 
persistent serious attention. , 

Prime cost must be first considered, because it should be basis 
upon which estimates wherever possible should be prepared ; and 
how few firms are carrying out really practical and systematic 
systems of prime cost. ere is too much theoretical and not 
enough practical prime cost going on, and you are not far wrong 
when you say that “‘ several of the best systems of costing have 
been devised by men better acquainted with technical than com- 
mercial affairs.” There is a lot in this, and from experience I know 
how vitally essential it is in prime costing and estimating that one 
should have the utmost technical knowledge possible. I am of 
opinion that heads of prime cost and estimating departments 
should be encouraged to keep up to date their acquaintance with 
what is going on throughout the works. 

Practical mechanical men rarely make good commercial office 
men, for the reason that, after years of the freedom inci- 
dental to working in the shops, they find close office work irksome, 
and ultimately distasteful. Of course there are many exceptions 
to this; but employers, as a rule, recruit their prime cost and 
estimating staffs similarly to ledger, correspondence, &c., depart- 
ments, and when no encouragement is given to n technical 
knowledge, anything but the satisfaction which should be the case 
is found to result. F 

I have read several works, and much matter, on the subject in 
question, and it is surprising how few systems and opinions agree 
as a whole; and the impossibility for anyone ignorant on the 
subjects to take a work professing to teach elaborate prime cost, 
and on the rules, examples, &c., given, to commence and carry out 
a system upon which he may place complete reliance. é 

'o those “‘ behind the scenes,” however, there is no occasion for 
surprise, for it is a fact that rules relating to prime cost are 
altogether different to those rules regulating, say, book-keeping. 
The latter are purely mechanical. Prime cost, however. requires 
not only knowledge of the books, and general arrangemeat of the 
particular system adopted, aptitude for figures, diligence, and 
perseverance, but a comprehensive technical knowledge in addi- 
tion, embracing manufacture in all departments in which work is 
effected. "Malbote, prices, and w uire careful watching ; 
and a good prime cost system should include accurate maintenance 
costs of the several departments of manufacture, and as well com- 
mercial management and other expenses of a like nature, in order 
to know as closely as possible the percentages chargeable on work 

rformed in any and every department it is desired to estimate 
Re It is a fact that fixed rules throughout are not applicable to 
prime cost systems; and real success depends upon the special 
aptitude and diligence of the clerk in c of the department. 

I should like to go into many of the different points brought 
forward in your article, your remarks coinciding so with my own 
views and experience ; but this would encroach too much on your 
valuable space, and I am hoping that some really useful corre- 
spondence on the subject may result from the article. I would, 
however, say that I am strongly of opinion that costing—showing 
weights and labour—should not be left until the completion of 
work, but kept as closely as possible up to date. Discrepancies 
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and omissions may then be rectified before workmen and foremen 
may have forgotten the particular points in question, and it is in 
many cases so advantageous to know costs at different stages of 
contracts. With really practical systems, this should be carried 
out quite successfully, As regards systems of taking workmen’s 
time, I do not believe anything simpler or more efficient can be u 
than loose sheets kept inside a permanent stiff cover, or small books 
for alternate weeks, With a little intelligence on the workman's 
part, and instructions from the cost office-—through the foreman— 
a good system of numbers and sections should work well—the 
simpler the better. Simplification is most essential in prime cost. 
Unnecessary elaborations and “fads” are often not only vexatious, 
but fatal to good results. Rather cut off weak branches than let 
their maintenance cripple or hamper the main object. : 

There is no department in commercial engineering in which more 
theories and ‘‘fads” have been tried than in the prime cost depart- 
ment, and no department in which real success is so seldom the 
result. The difficulties, however, are not so great as might be 
imagined when practical men have the matter in hand, Given 
come sound technical knowledge and an aetene for the work, 
and a prime cost clerk should be of such assistance to his employers, 
and his results so reassuring, that the payment of a respectable 
salary should afford pleasure. : 

I hope your really valuable article may be the means of esomning 
interest in this important subject, and that many engineers an 
manufacturers who have up to now either feared or been indifferent 
to practical prime cost and estimating may be induced to give it a 
fair trial. good result will o—y repay the cost of the depart- 
ment; but no half measures will do. Prime cost and estimating 
should be done thoroughly, or it would often be better to leave it 


alone. ‘ “ 
’ "Wantage, Berks, December 22nd, 1890. CHARLES PRice. 





ENGINEERS IN THE NAVY. 


Sin,—I should like to be permitted to say a few words about 
some of the remarks in reference to fitter apprentices which 
occurred in the article on ‘‘ Engineers, Engine-room Artificers, 
and Stokers for the Navy,” in your issue of mber 19th. We 
fitter apprentices would be doing ourselves a great injustice were 
we to let the opinion of Sir A. C. Key’s Committee of us pass 
without comment. We are vay obliged to those gentlemen 
for expressing such an opinion, a we congratulate them on 
arriving at such a conclusion. It has long been a mystery to us 
why such abnormal conditions should be imposed on us in con- 
nection with our competing with engineer students for the 
position of naval engineer; but your article has now furnished 
the ‘‘Open, Sesame,” to our difficulty. We are not wanted. We 
are ‘socially unfit.” O wise Committee! O upright Committee! 
How strange it seems that such an objection should be raised in 
these advanced times. It clashes with the general idea of the 
high-class nineteenth-century enlightenment, and calls to mind 
bygone days when social equality was the order of the day—when 
it was considered that the most requisite part of a sea captain's 
education was the art of carving a fowl. en, such an objection 
would have been prenounced only right and reasonable ; but 
to-day —! 

But apart from the injustice of the decision—and it certainly is 
unjust, since it is untrue—what has social equality to do with 
taking charge of an engine-room! Will a man be a better 
engineer if his father have an income of £10,000 a-year, or 
possess a genealogical tree thirty yards long! What are engineers 
in our Navy for? Do they serve their country in the a 
or in the ward-room! Judging from the decision of Sir’A. C, 
Key’s Committee, their duties lie in the ward-room. 

Another mystery to us is the difference between one of the 
Royal dockyards and a technical college. In the dockyard we 
have the ordinary workshop routine of our seven years’—recently 
reduced to six years—apprenticeship, which includes six months 
in the drawing-office ; and for the first four years of apprenticeship 
we have two afternoons and evenings each week for mathematics, 
theory, &c., taking the same subjects and the same examination 
oe moms the engineer students. This is, if anything, a slightly 
etter training than the engineer student receives, and it is 
decidedly better than that of a technical college student, since it 
has more “practice” in it. But “the powers that be” have 
decided that the dockyards must not be considered as technical 
colleges. "Tis the difference betwixt tweedledum and tweedledee, 
looked at through the magnifyin mey of “socially unfit,” I 
suppose. Justice is said to be blind; but here it would be more 
reasonable to infer that ber sightlessness is due to her being fast 
asleep. 

The Admiralty are certainly alive to their own interests in the 
matter. They recognise the efficiency and educational status of 
the dockyard fitter apprentices, and try to reap the benefit of it 
‘‘on the cheap.” They close the road to the position of engineer, 
end make that to the artificer branch of the engine-room staff a 
down-hill path. ‘My lords” a year or so back granted fitter 
apprentices the privilege of entering the Navy as artificers before 
the completion of their apprenticeship. This is where the 
Admiralty want the apprentices; but many of them will think 
twice before swallowing the golden pill. An artificer’s position is 
good; but there are other and better positions elsewhere—and all 
comes to him who waits. If the Admiralty will only abolish the 
technical college restriction, they will find no lack of engineers; 
but as the matter stands now, they are literally throwing away 
good men every year. ONE OF THE “SOcIALLY UNFIT.’ 

Portsmouth, December 23rd, 1890. 





THE MANUFACTURE OF GUNPOWDER. 


Sin,—As Mr. C. Marcus Westfield does not give his anthorities 
for the statement, made in your issue of the 19th inst., that 
‘George Evelyn, at the request of Queen Elizabeth, commenced 
the manufacture of gunpowder at Chilworth in 1570, from which 
date to the present gunpowder-making has been continued at that 
place,” we are unable to judge of its accuracy. I find in Evelyn’s 
“Diary” frequent mention of the mills at Long Ditton and at - 
stone, but none of Chilworth. His biographer, William Bray, says: 
“John, father of George Evelyn, was of Kingston in 1520, and 
married a daughter of David Vincent, Esq., Lord of the Manor of 
Long Ditton, which afterwards came into the hands of a 
who there carried on the manufacture of gunpowder. e 
purchased very considerable estates in Surrey. . . . . . The 
manufacture of gunpowder was carried on at Godstone, as well 
as at Long Ditton ; but it does not appear that there ever was any 
mill at Wotten—his estate near Chilworth—or that the purchase of 
that place was made with such a view.” Not a word of Chilworth. 

But whether or not Mr. Westfield is correct in the facts of 
remote times, it is certain that he is not to be trusted when he 
undertakes to describe recent events. It is to be hoped in the 
interests of rity that he will never set himself to write the 
history of the Chilworth Gunpowder Company, which is, in his 
eyes, “one of the largest and most important—of its kind—in 
existence,” When every allowance has been made for limited 
knowledge and an active imagination, there remains some state- 
ments which it is hard to account for, and which cannot be per- 
mitted to pass unchallenged. 

Mr. Westfield gravely informs us that ‘the Chilworth Gun- 
Powder bee & Limited, is an English undertaking,” and adds, 
somewhat superfiuously, ‘‘and is not owned by any foreign firm.” 
Will Mr. Westfield teli us how and in what circumstances that com- 
pany came intoexistence ; who Mr. Heidemann is ; and what are the 
actual relations existing between theChilworth GunpowderCompany 
and the great German syndicate which owns mills in Westpbalia, at 
Rottweil, and in soveral places abroad? Will he further inform us 
whether or not it is true that on the 18th of March, 1890, out of a 
total of 4968 shares then taken up, 2251 were held by Germans resi- 





dent in Germany! And, if true, how he makes it appear to him- 
self that an undertaking of which 454 per cent. of the shares are in 
the hands of foreigners resident abroad is correctly described as 
English? Moreover, it would be interesting to learn from him 
whether or not the proportion of 454 per cent. t tely 
the share of influence over the conduct of the undertaking agen 
by the German shareholders, For there are people who, spite 
of all that Mr. Westfield has yet asserted, persist in believing that 
Heidemann, powder maker, of Cologne, manager-in-chief to the 
German powder makers’ syndicate, and holder of 1065 shares in 
the Chilworth Gunpowder Company, and Datterhofer, Carl, and 
Max, powder makers, of Rottweil, and holders of 1000 shares in 
the aforesaid company—together more than 414 per cent. of the 
total number of shares taken up—have something to say—and say 
it with effect—in the management of the concern. 

I will not call upon Mr. Westfield to reveal other relations with 
the Germans which may notably increase the influence which 
belongs to them as shareholders ; but, when he has answered the 
foregoing questions, I will trouble him with one more. He says 
that since the company came into existence in 1885 it ‘has 
furnished ver iderable supplies to H.M.’s Army and Navy.” 
What some of us want to know is, how much of those supplies was 
made at Chilworth, mr how much that ‘ English” company 
obtained from Germany 

December 29th, 1890. Home Inbustry, 








Sir,—My attention has been called to an inquiry of ‘ Ballista” 
and tc a statement of the Chilworth poponeey factory, as to the 
early manufacture of gunpowder in England. I was aware of the 
fact that the first English gunpowder factory was established at 
Chilworth, but it was believed to have been in 1560, and I am , sed 
to have the authentic statement as to the year 1570. This does 
not, of course, give a full reply to ‘‘ Ballista’s” questions, which I 
will endeavour to do. 

Although gunpowder was first known in the Orient in about 1310, 
and the same used in guns by Berthold Schwarz in 1313, yet the 
first powder mill seems to have existed at Augsburg in 1340. All 
the continental nations made their own gunpowder in the 14th and 
15th century, and although no apna recordsexist, yet it would seem 
unlikely that no attempt should have been made on the part of the 
English nation. Indeed, the fact that in the war between Edward 
III. and Robert I. of Scotland, the Genevese, having assisted the 
former, seems to corroborate the record of Sir Robert Cotton, that 
in 1356, or 1376, King Edward III. gave orders to make “‘nitrum,” 
which may be “‘nitre,” but was formerly used also for gunpowder, 
as the Genevese were amongst the first to make and to use gun- 

wder. It appears, nevertheless, that the manufacture must have 

en abandoned, and the a used until 1570 imported 
probably from Germany and Sweden, where the manufacture was 
very early advanced. 

As regards the composition, it is known that from the first gun- 
powder had always the same ingredients and nearly exactly the 
same proportions as now-s-days. The powder originally used was 
in the form of fine dust, as produced by stamps, which were then 
in use, after millstones had soon been abandoned. In 1525 only 
the first granulated powder was made in France, so that certainly 
all the heroes named by ‘“‘ Ballista” used grained powder. There 
are no records as to the dimensions of the grains beyond the names 
corresponding to the size of weapons for which it was destined. 
But from these names, and from the fact that the powder was 
granulated by rubbing it through sieves before drying, it is 
reasonable to conclude that the sizes were about the same as we 
use them now, except in the most crude beginning. 

OscaR GUTTMANN, Assoc. M., Inst. C.E. 

Dunster House, Mark-lane, London, E.C., 

December 29th, 1890. 





Sir,—I think it should be generally known that the Chilworth 
Company is reputed to be a German undertaking, and it would be 
well to know in what position we should stand if we were involved 
in a continental war, while largely depending for our supplies of 
powder on a German syndicate, It would be well, I think, that 
this point should be cleared up. BREECH-LOADER. 

Enfield, December 28th, 1800. 





THE INVENTION OF THE BLOCK SYSTEM. 


Sir,—Mr. Clement E. Stretton informs me by letter he has 
written in yours of Dec. 26th, 1890, respecting the above. 

In — paper October 20th, 1865, you remark, in reply toa corre- 
spondent: ‘‘‘ A, J. Z.:’ yourscheme is vory ingenious, and although 
not strictly novel, possesses advantages over others of the same 
general character which have been proposed or tried. There are 
many and serious objections, however, to the substitution of automa- 
tic — for those put in action by human intelligence.” 

A few months before this remark was published respecting my 
system, I saw it stated in a paper—I believe, in an engineering 
paper—that it was impossible to work the railway traffic in a fog 
without collisions, as the drivers could not see the signals till close 
to them ; and should a train be standing the other side of a signal 
post, a collision would occur. I then proposed working the railway 
traffic two sections apart while running, so that if a train broke 
down, the next train in a fog passing a stop signal would have a 


‘suitable distance to bring the train toa standstill. At that time— 


1865—we had only the tender and guard’s brakes on the Great 
Western Railway. I was at that time an apprentice on that line. 
What I published December 29th, 1865, was a perfect system of 
controlling the railway traffic, and if my system is properly carried 
out, it is impossible to have a collision. The other railway pilot 
systems are unsafe. ‘ 

Since I published my system in 1865, several patents have been 
taken out for the automatic block system, but not one of them is 
safe, they all unlock with the front of trains, so that if a train 

mes uncoupled the second train will collide with the rear of 
the first; this system is fixed at Hackney Downs Station, Great 
Eastern Railway. In 1870, the Prime Minister sent me a circular 
stating I would be compensated by the Government if they 
adopted my system in the service, or substantial benefit to the 
ublic had resulted from .it. The circular was also published in 

HE ENGINEER, March 5th, 1869. I enclose a copy of a report I 
received from the Franklin Institute, Philadelphia, U.S.A., describ- 
ing the difference between the Sir W. F. Cooke and theC. J. Little 
system, in which they admit that my system would give greater 
security against collisions in case of a fog or imperfect action of the 
brake gear, but that they were not aware that my-system is advised 
by H.M. Board of Trade as the only system of controlling railway 
traffic, nor that it is extensively adopted on foreign railways. The 
word ‘‘block,” as far as I can ascertain, was not used in connection 
with railway signalling till after my publication, 1865. The 
Government, to refute my statement, must do so by printed matter, 
not by opinions, or imaginations of people. 

London, December 29th, 1890, CHRISTOPHER J, LITTLE. 





ELECTRICAL TREATMENT OF SEWAGE, 


Srr,—I have read with interest the criticisms on Mr. Webster’s 
system of sewage treatment; first, because I am intimately 
connected with the electrical company formed for the purpose of 
verifying and demonstrating the practical application of the 

rocess; and secondly, it was I who, owing to Mr. Webster's 
ill-health, was asked at the eleventh hour, and who consented, to 
read Mr. Webster’s paper, which has given rise to the present 
discussion. 

As stated by Mr. Webster in his paper, a searching investigation 
has been made this year by the Corporation of Salford, on a work- 
ing scale, as to the merits of various processes of sewage treatment, 
including the electrical. 1 personally followed the electrical trials 





y 





throughout, which, as well as the other p , were Pp 
dently controlled by several engineers and chemists representing 
the Salford authorities. Until the joint report of these gentlemen 
be issued, it is in my opinion premature to reply to the various 
points raised, as such report, being from independent sources, will 
necessarily carry more weight than anything I can say. 

I may, however, state it is the intention of myself and of all 
those directly interested in the electric process that there should 
be no concealment of any fact in connection with it. The original 
reports of chemists and others who have examined the <8 
from the date of practical working of London sewage, and up to 
the present time, will be open to inspection by all scientific men, 
so that those capable of reading between the lines may see that 
everything is fair and above I personally undertake that 
the fullest details in possession of the company, both as to chemical 
results, cost, and practical everyday working, shall at the earliest 
— moment be put at the disposal of the scientific public. The 

ullest criticism will be welcome. F. G. Worrtt 

London, December 23rd, 1890. pe fi 





LOCOMOTIVE VALVE GEAR. 


Sir,—Mr. Stretton is quite right in your last issue about the 
locomotive engine—the Swiftsure—being a Liverpool and Man- 
chester, and not a Grand Junction engine. Although, at the time, 
viz., in the early part of 1834, I was a pupil of Mr. Melling, the 
locomotive superintendent of the Liverpool and Manchester line at 
Edge Hill, it quite escaped me when I wrote mine of the 17th inst., 
that the Grand Junction Railway was not then in existence. I do 
not, however, remember that in 1834, the Liverpool and Manchester 
Company had any locomotives except the above Swiftsure fitted 
with four excentrics, and I shall be glad if Mr. Stretton will enable 
me to identify them. There were engines made by Bury and Co. 
at work on the line in that year, but not belonging to the railway 
<r which had four excentrics, and the excentric rods had a 
notch which — upon a pin in the rocking shaft lever, the 
shaft having to be moved for that purpose by handles on the foot- 
arm This notch and pin arrangement held its own until the 

ork or gab excentric rod was introduced in 1836 or 37, an arrange- 

ment where sometimes two rods were above and two below the pin, 
and sometimes all four were below or above the pin. This motion 
was superseded by the link. 

With reference to the first introduction of the block system on 
railways, I have a somewhat indistinct remembrance of a talk 
with the late Mr. McConnell, when | tive superintendent of 
the London and Birmingham at Wolverton, that he had a system 
in action on that line, the effect of which was that no two trains 
could be within two miles of each other on the same line of rails Ido 
not remember the year in which this conversation took place but 1 
believe it was early in the fifties. THos, Hunt. 

Manchester, December 30th, 1890. 








LOW TEMPERATURE RAIN. 


Sir,—I was much interested to read your remarks on the strange 
anomaly of rain with such a low temperature as 22deg. I was in 
Albany, New York, on the 3rd inst. fore leaving my hotel, I put 
my ther t tside of my bedroom window and found the 
temperature to be 22deg. Fah. Shortly after I fancied I felt 
droppings of rain, but I could scarcely believe it. On taking off 
my hat, _however—it was dark at the time—I found that large 
drops of rain were frozen on my hat, and before I returned tothe 
hotel it was coated with a complete varnish of ice, and my ulster 
was almost a sheet of ice. It lasted in this case fully an hour. It 
is a singular coincidence. JOHN ROBERTSON, 

Oldham, December 30th, 1890. 








MESSRS. VICKERS’ FORGING PRESS. 


Sir,—We have only just noticed in your issue of the 12th inst. 
the extraordinary statement that a Glasgow firm will fit up a shop 
in Sheffield to do our work in making a forgi ress. e fact 
that. Messrs. Denny and Co., of Dumbarton, 4 indly helped us 
in some planing work, our own machines being very busy, seems to 
have given correspondents generally a great ambition to arrange 
the rest of the work for us. 

Vickers, Sons, AND Co., LIMITED, 


i (Edward Reynolds.) 
River Don Works, Sheffield, 
December 24th, 1890. 


THE MECHANKS OF KITE FLYING. 


S1r,—I should like to see a graphic solution of the forces acting 
on an ordinary kite; firstly, explaining the stability of the 
equilibrium when the kite is in steady flight, and, secondly, 
explaining the oe ca of a great sweeping ‘‘tuck,” caused by 
the string tail being rather too light. Each of these will require 
two sections, one through string and backbone, and the other 
through string and at right angles to backbone; also a horizontal 
projection, to show equilibrium of turning couples, Is it possible 
to make a kite to tly which shall not depend upon the back pull of 
the tail for equilibrium ? ALFRED WALKER. 

Guiseley, near Leeds, December 29th, 1890. 





SCREW PROPELLERS. 


Smr,—In my etter in last week’s ENcINEER—December 19th— 
the words “‘and does appear” should read ‘‘ and does not appear.” 
The error is probably my own in copying the letter. 

AURICE F, FitzGERALD. 

Obelisk Park, Blackrock, Co. Dublin, 

December 23rd, 1890. 








Barry Dock AnD RaiLways CompaNny.—In accordance with the 
parliamentary notice — last month, the Barry Dock and Rail- 
ways Company have deposited a copy of their Bill in the Private 
Bil office of the House of Commons. This Bill, which contains 
thirty-five clauses, seeks power, in the first place, to construct four 
short junction lines in the neighbourh of Cardiff, the total 
length of which, if sanctioned, will not exceed one mile. For the 
construction of these lines, the company ask for power to raise 
£150,000 additional capital, and to borrow in respect of that 
capital any sum not exceeding £50,000. The company also 
propose to ask Parliament to grant them running powers over 
the Great Western Railway into the goods station of. that com- 
pany at Cardiff, and over the branch line of the same railway 
which was constructed under powers granted by Parliament in 
1880. As regards this branch line, clause 25 provides that, upon 
the Barry Company giving notice, the Great Western Company 
shall convert it into a passenger railway and provide all necessary 
conveniences ‘‘ forthwith,” and in default of their so doing the 
clause enacts that ‘‘it shall be lawful for the Barry Company to 
effect the necessary adaptations and to provide the necessary con- 
veniences.” An extension of time until August 14th, 1895, is 
sought for the completion of any work: which were authorised by 
the Barry Dock Act of 1884, whilst the Bill provides that ‘‘ from 
and after the passing of this Act the name of the company shall 
be the Ba Railway Company.” The only other important 
clause in the Bill is one to exempt the company from liability in 
case of strikes. The clause enacts that ‘the company shall not 
be liable to make good any loss or damage which shall be occa- 
sioned to any vessel using their dock, or to the cargo thereof, or in 
loading or unloading the same, or to any person or traffic using 
their railways, in consequence of any general or — strike, 
lock-out, combination, refusal, or neglect to work among any 
servants or workmen.” 
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MOTIVE, GREAT NORTH OF SCOTLAND RATLWAY. 


MR, JAMES MANSON, ENGINEER. 
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OSCILLATING HOT INGOT SAW. 





OSCILLATING HOT SAW 


THE accompanying engravings illustrate one of four saws 
recently supplied to the Mannesmann Tube Company, London. 
The saws are 5ft. diameter, and are combined with vertical 
double engines. These machines are used in sawing hot 
ingots 10in. square. The cylinders are 10in. in diameter by 
16in. stroke, and the engines run at 250 revolutions per 
minute, the saws running at 1500 revolutions per minute. 
The centre of the saw has an automatic traverse of 20in., 
movement being given by a horizontal steam cylinder Qin. 
diameter, which is fixed at the back of the saw and con- 


nected to the oscillating arms by a rod. Each oscillating | Messrs Thwaites Bros. have achieved a reputation. 


arm is provided with a steel slipper, which slides in adjust- 
able wrought iron guides. These guides are bent at right 
angles at the ends to form a stop for the oscillating arms, a 
piece of hard wood being fastened by a bolt to the inside ends 
of the wrought iron guides to act as a buffer when the saw 
has cut through the ingot. A hand lever is provided in a 
convenient mg at the side for working the cylinder for 
oscillating the saw. The vertical cylinders for working the 
saw are securely fastened to the side of the standards by 
turned and fitted bolts, the crosshead working in cast iron 
guides, which are also securely fastened by means of turned 
and fitted bolts. It will be seen that the saw disc plate and 
flanged pulleys are cast in one piece. The saw disc plate on 
one side is turned down square for the saw to be fastened 
against it, the saw being inserted between the saw disc and 
& large mild steel washer plate. These are all bolted together 
by eight turned and fitted bolts 1}in. diameter. At the 
bottom end of the oscillating arms journals are provided, 3in. 
diameter and Tin. long, for the mild steel saw spindle, and 
are arranged with the journal caps underneath so that the 
pressure is taken off the bolts. The other end swings on a 
trunnion pin of liberaldiameter. The standards are made of 
cast iron, extra strong, of a good section, the top having a 
recess for the crank shaft journal brasses 44in. diameter by 
8in. long. Each standard has a good wide and long base, and 
is held to the base plate by ten bolts-1}in. diameter. The 


MESSRS. THWAITES BROS., ENGINEERS, BRADFORD, 
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| standards are bound together by a strong cast iron tie piece. 3g? Where S! is measured in acres, This might be ine 1 by 


The standards are mounted on a cast iron bed-plate, in which : 
provision is made for an arrangement for holding the ingots. | about one-third if a variation of level in the basins amounting to 
In the body of the bed is a water trough, in which the saw is 4 H were permitted. But to reach this end the number of 
partly immersed. This trough has holes for inlet and outlet beagle g per be a pasar o , ie mee ee — — 
| ecm bro a _ of — ‘tt wens ed oper > a bere from the turbines, The turbine proposed is of an improved scat 
iron guard. On the crank shaft are key: sel hy oe ry designed to utilise a large flow with a moderate diameter. Iilus- 
wrought iron double-armed pulleys, 8ft. diameter and ft. trations are given of one designed to produce 300-horse-power, 
| wide; the diameter of the flange pulleys on the saw disc with a minimum head of 5ft. 3in. at a speed of fifteen revolutions 
plate is 16in. and 1ft. between the flanges. These pulleys are per minute, the vanes having 13ft. internal diameter. The speed 
slightly rounded on the face. The machines are, we need | would be maintained constant by regulating sluices. 
scarcely add, quite equal in finish to the other work for which | __ It is proposed to establish power stations of this kind on both 
| banks of the Seine near Honfleur and Havre respectively. On the 
left bank the surface available would be nearly 2500 acres, and the 
| tidal range varying between 10ft. and 26ft.; 3000-horse-power 
could be realised at neap tides and 9000-horse-power at springs. 
CONTINUOUS UTILISATION OF TIDAL POWER.! | The line of the training walls on the right bank is not sufficiently 
| known to enable the scheme to be worked out for that side. The 
In connection with the training walls to be constructed in the | cost of the special works necessary on the left bank, not including 
estuary of the Seine, it is proposed, in place of reclaiming the | training walls, is estimated at £72,000, or £12 per mean horse-power 
8 behind the walls, to construct large basins, by means of which | developed on the turbine-shafts. It 1s estimated that the Govern- 
the power available from the rise and fall of the tide could be | ment would be well repaid if it charged customers £1 12s. per 
utilised. No excavation would be necessary. The method pro- | horse-power, on turbine shaft, per annum. Steam power costs at 
posed is to have two basins separated by a bank rising above high | Havre on the average for small factories about £24 per horse-power 
water, within which turbines would be placed. The upper basin | per annum, 
would be in communication with the sea oe higher one- | 
third of the tidal range, rising, and the lower basin during the| BrrkBEcK LITERARY AND SCIENTIFIC INSTITUTION, BREAW’s- 
lower one-third of the tidal range, falling. If H be the range in| puriprIncs, CHANCERY LANE.—The winter term of this old-esta- 
feet the level in the upper basin would never fall below 3 H | blished Institution will open on Monday next. Over 200 classes 
measured from low water, and the level in the lower basin would | meet weekly in commercial and technical subjects, mathematics, 
never rise above { H. The available head at all stages of the tide natural, applied, and mental science, languages, history, literature, 
is shown by a diagram. It varies between 0°53 H and 0°80 H, the | art, music, law, &c. &c. Special classes are arranged for university, 
mean value being } H. If S square feet be the area of the lower | civilservice, andotherexaminations. Tomeet the greatdemand which 
has arisen for teachers’ training classes the Committee have arranged 
for these classes to be held on Saturdays. On Wednesday evenings 
lectures will be delivered in the large theatre of the Institution. 














. he gee OS 4 
basin, and the above conditions are fulfilled, a quantity —z” cubic | 


feet of water is delivered through the turbines in the space of | Amongst those who are already engaged may. be mentioned, Sir 
i , 


9} hours. The mean flowis therefore 99,900 Cubic feet per second, | Robert 8. Ball, Professor 8, R. Gardiner, Professor C. V. Boys, the 
, Rev. A. Boyd-Carpenter, Miss Amelia B, Edwards, Mr. Samuel 


and the ee fall being 3 H, the available gross horse-power is about | Brandram, M. Max O’Rell, Mr. J. T. Carrodus, Mr. Herbert Ward, 








1 From a paper by P. Deceeur, in ‘Abstract of Papers,” Proc. Insti- | Mr. Lawrence Kellie, Mr. Charles Fry, Mr. Eric Stuart Bruce, and 
tution of Civil Engineers, vol. cii. Mr. Willmott Dixon. 
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H.M.S. SYBILLE. 


Yer another cruiser for the British Government was set 
afloat on the Tyne during the closing days of 1890, the 
vessel in question being H.M.S. Sybille, which was launched 
on Saturday, December 27th, from the shipbuilding yard of 
Messrs. Robert Stephenson and Co. at Hebburn. The 
launch of this vessel is an important event in the history 
of the old-established firm of Robert Stephenson and Co., 
this being the first warship constructed by them, and marks 
an important departure in their business. It is now sixty 
“years ago since the firm first became famous through the 
extraordinary success of the now historic Rocket locomotive, 
made by them at their engine works, South-street, New- 
castle, and during the succeeding years the good reputation 
then earned has been maintained and strengthened in the 
extensive operations carried on by them. in locomotive and 
marine engine building and general engineering work. Some 
five years ago, following the now prevailing fashion among 
large industrial concerns, the old firm of Robert Stephenson 
and Co. was converted into a private limited liability 
company, a large shipbuilding yard was acquired at 
Hebburn, and the business of shipbuilding added to the 
various branches of engineering previously carried on by 
the firm. Since the shipyard was opened in 1887 several 
important contracts have been executed there for the 
Honourable Corporation of the Trinity House; the Wilson 
Line ; Messrs. F. Stumore and Co.’s Tower Line; the Shaw, 
Savill, and Albion Company; Messrs. Money, Wigram, and 
Co.; the Hamburg American Steamship Company; and 
other influential shipowning concerns; and it is no little 
compliment to the firm, considering the short time they have 
been engaged in shipbuilding, that the Lords Commissioners 
of the Admiralty should have intrusted them with an order 
for the construction of an important warship. 

The Sybille is one of the twenty-nine second-class protected 
cruisers of the Apollo class, to be built under what is 
generally known as the programme authorised by the Naval 
Defence Act of 1889. She was designed by Mr. W. H. 
White, Chief Constructor of the Navy, and is 300ft. long, 
43ft. beam, with a displacement of 3400 tons on a draught of 
water 164ft. There is a protective deck extending from stem 
to stern, and sheltering the boilers, magazines, steering gear, 
&c. Above the protective deck the s is minutely sub- 
divided, coal bunkers, cofferdams, &c., being built as is usual 
in vessels of the “ protected” class. The hull is divided into 
about seventy-five separate watertight compartments below 
the proteetive deck, and there is a double bottom extending 
the whole length of the engine and boiler space, its continuity 
being maintained forward and aft to the ends of the vessel by 
means of the watertight platforms of the magazines, shell 
and store-rooms. The bow is specially strengthened for 
ramming. In all respects the vessel is made suitable for 
independent sea service, and for being driven at a high speed 
in rough water. She is rigged with two pole masts, having 
only fore and aft steadying sails, and depends upon her steam 
power and twin screws for propulsion. Her engines, which 
are being supplied by Messrs. R. and W. Hawthorn, Leslie, 
and Co., St. Peter’s, are capable of developing 9000 indicated 
horse-power with forced draught, under which conditions it 
is expected the vessel will attain a speed of twenty knots per 
hour, whilst a speed of eighteen knots is looked for under 
natural draught. The engines being of the vertical type, the 
cylinders project above the water line, and are protected by a 
casing formed of armour plating 5in. thick, fitted against 
strong teak backing with steel lining. There are five boilers, 
— ve closed stokehold system of forced draught has been 

opted. 

The vessel is armed with two 6in. guns, six 4-7 guns, nine 
smaller quick-firing guns, four Nordenfelt guns, and one boat’s 
gun, and there are four torpedo tubes, one in each broadside, 
one forward and one aft, all being under cover. A steel con- 
ning tower is fitted on the forecastle deck, and contains the 
necessary means of communication with the various parts of 
the vessel, so that she can be controlled when in action. The 
electric light is fitted throughout the ship, and there are three 
powerful search lights. 

The construction of the ship has been superintended on 
behalf of the Admiralty by Mr. H. Pearce, of Devonport 
Dockyard, assisted by Mr. T. H. Smith, of Sheerness Dock- 
yard. A large and influential company witnessed the launch. 
The proper form of prayer ordered to be used at the launching 
of her Majesty’s ships was read by the Rev. E. A. Langston, 
vicar of St. Cuthbert’s, Hebburn, and the christening cere- 
mony was performed by Mrs. Robert Stephenson, wife of one 
of the managing directors. 








THE HouLt Dock Srrike.—The strike of the Hull dockers, sea- 
men, and firemen is at an end, 
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THE FRENCH IRON AND STEEL TRADES IN 1890. 





Tue year that has just closed has not been a particularly 
eventful one for the iron, steel, and engineering trades of 
France. It opened with the prospect of an excellent future 
for all branches of trade. The re-organisation of the Longwy 
syndicate of pig iron producers had imparted considerable 
strength to the prices of raw material, and the strikes among 
the colliers of Belgium, and the resolution of the German 
syndicate to advance the price of cokes, pushed up the values 
of manufactured iron to a satisfactory level. Cokes were 
now 30s., and No. 3 foundry pig at the Longwy furnaces 
could not be procured under 72s. 6d. to 75s. per ton. In 
the Nord, No. 2 iron rose from £7 5s. per ton to £8, and 
this was the quotation for ordinary bars in the other 
centres. Merchants in Paris, however, quoted a similar 
figure, as they were able to fill orders out of stock. No. 2 
iron was £8 7s. 6d., an advance of from £2 15s. to £3 upon 
the rates prevailing in the corresponding period of 1889. 
During January the market strengthened with considerable 
rapidity. Cokes rose to 35s. and 37s. 6d., and No. 3 foundry 
pig was quoted at 80s., while forge sorts were bought at 68s. 
to 72s. 6d. Paris merchants advanced their prices 16s., 
making the quotation for No. 1, £8 16s. The extreme 
scarcity of fuel continued to have a strenghtening effect upon 
iron prices, and No. 3 foundry pig advanced to 82s. 6d., and 
forge sorts were 70s. In the middle of March coal and cokes 
were relieved of the tension to which they had been sub- 
jected. Deliveries were made without difficulty, and prices 
soeceal perceptibly weaker. Merchants in Paris were the 
first to notify any reduction in the quotations for finished iron, 
and the figure of £8 16s. for No. 1 promptly fell to £8. This 
was soon followed by a decline in the Nord, where the quotation 
for No. 1 became £7 18s. In May the market began to be 
influenced by the depressed condition of the English and 
Belgian markets, but for the time this was counterbalanced 
by the disturbed state of labour. The reactionary effect, 
however, continued, and though the official prices in June 
were unaltered, the figures at which business was transacted 
were 4s., 8s., and even 12s. per ton below the quoted rates. 
Ordinary bars became £7 12s. to £7 16s.; girder iron, £7 16s. 
to £8; and large plates, £84s. The figure of £7 12s. for 
No, 1 iron was the quotation of merchants in Paris. A heavy 
fall in cokes took place when the 7 Syndicate con- 
tracted for their supply during the second half of the year. 
The price paid by the Syndicate was said to be 14s. per ton, 
but 16s. was the lowest rate at which contracts could gene- 
rally be placed. The decline in the values of finished iron 
continued from the beginning of June. In the Nord No.1 
iron was £7 4s. to £7 8s.; ordinary sheets, £8 16s. to £9; and 
ordinary plates were £8 12s. This quotation became nominal 
in the following month, and business was transacted at from 
4s. to 8s. under these figures. This state of things caused a 
great deal of concern among the ironmasters of the Nord, who 
attempted a policy of organised restriction, but the scheme 
was not successfully carried out. The difficulty was further 
accentuated when the Paris merchants accepted busin»ss at 
£7 per ton. With the commencement of the second half of 
the year ordinary bars in the Nord fell to £6 16s., and to 
£6 12s. as a minimum in the Ardennes. As the result of the 
low price of cokes, a reduction now took place in pig iron 
quotations, and forge sorts could now be procured at 44s. to 
46s. at the furnaces, and No. 3 foundry at 52s. A further 
reduction in makers’ prices took place in the following month, 
when No. 1iron fell to £6. Common sheets were now £7 to £7 4s., 
andordinary plates £7 12s. to£716s. In September merchants 
reduced quotations, and there was a decline in the Nord, where 
second quality merchant iron became £5 16s. There was a 
perceptible recovery in the following month, when merchants 
quoted their old figure of £7. Prices in the Nord also 
improved, and in November makers advanced the quotation 
for common ‘bars to £6 8s. In actual business, however, 
£5 18s. to £6 4s. was accepted; and, as the result of the 
reserved attitude of consumers, the quotation was ultimately 
withdrawn. With the opening of December ordinary bars in 
the Nord became £5 16s. to £6; but business, towards the 
close of the month, was occasionally transacted at £5 12s. 
Merchants did business in Paris at £6 12s. for ordi: bars, 
£6 16s. to £7 for ordinary joists, and £7 16s. for No. 2 sheets. 
Pigs continued to remain firm at 45s. to 47s. for forge 
qualities, and 56s. to 57s. 6d. for foundry iron. Business at 
the close of the year was very limited, orders being of a hand- 
to-mouth character, and were only sufficient to keep the 
majority of the mills and forges running four days.a-week. 
Very few forward requirements were exp . The steel 
rolling mills were generally running with regularity. Prices 
were fairly satisfactory, upon the basis of £5 12s. to £5 16s. 
for blooms. The engineering shops have been well employed 
during the year upon important orders for bridge and railway 





rolling stock. Most of the business was tendered for, against 
foreign competition, at very low rates. 

The extent of the foreign trade of France is expressed in 
the following statistics of imports and exports during the 
first ten months of the year:—The imports of pig iron, 
finished iron, and steel amounted in that period to 177,154 
tons, an increase of 25,038 tons over 1889. Of this increase, 
15,000 tons were due to pis iron. The exports reached a 
total over the ten months of 263,788 tons, showing an 
advance over last year of 102,829 tons. The shipments of 
pig iron amounted to 147,332 tons, an increase of 75,000 tons, 
or more than 100 per cent.; finished iron, 56,684 tons, an 
excess of 6400 tons; and scrap, &c., 24,700 tons, an increase 
of 12,000 tons. The imports of ironmaking mineral reached 
1,306,486 tons, an increase of 185,391 tons over the same 
period of 1889, and of 261,000 tons over that of 1888. The 
exports of such mineral were 251,280 tons. 








BRIDGE OVER THE INDUS AT SUKKUOR. 


Tue three-span bridge illustrated by the engraving on page 
10 carries the North-Western State Railway over the Indus 
at Sukkur, where it is divided into two channels. The 
channel crossed by the bridge now illustrated, is known as 
the Sukkur Pass, while the Lansdowne Bridge illustrated in 
Tue ENGINEER, vol. lxx., p. 471, crosses what is known as 
the Rori Channel. The whole of the superstructure of these 
bridges was constructed by Messrs. Westwood, Baillie, and 
pas Poplar, and erected in this country before being sent to 

ndia. 











THE LATE MR. WILLIAM JOHN. 


WE regret to have to record the death of Mr. William Jobn, 
which took place on the 26th inst. at Madrid. Mr. John was a 
well-known naval architect. He was one of the first students of 
the Royal School of Naval Architecture and Marine Engineering, 
and was cotemporary, as a student, with Mr. W. H. White, 
Director of Naval Construction; Dr. Francis Elgar, Director of the 
Admiralty Dockyards; Mr. R. Sennett, formerly Engineer-in-Chief 
of the Royal Navy; and Mr, A. J. Durston, the present Engineer- 
in-Chief. Mr. John made the calculation for the first curves of 
stability for a ship ever constructed. He calculated the stability of 
the ill-fated Captain, and pointed out the dangers to which she was 
liable a short time before she was lost. After ing out of 
the Royal School of Naval Architecture with the highest honours 
attainable, he was for several years employed in the Construction 
oy gre at the Admiralty. He left the Admiralty service in 
1872 to i that of Lloyd's Register Society, and there he distin- 
guished himself by his grasp of the problems that arose in connec- 
tion with the mercantile marine, and by his success in dealing 
with them as the scientific assistant to Mr. Martell, the chief sur- 
veyor. His treatise on ‘‘ The Masting of Vessels,” first brought 
out in the form of a report to the Committee of Lloyd’s, is reckoned 
the standard authority on the subject, and has been officially 
translated into the languages of the leading maritime nations. Mr. 
John contributed numerous papers to the ‘Transactions” of the 
Institution of Naval Architects, all of which are marked by great 
power of thought and clearness of conception of the subjects 
with which they treat, and one of his most recent successes was 
the carrying off, in a competition open to the naval architects of the 
world, of the prize of 35,000 dollars offered by the United States 
Government for a design for the warship Texas, now building at 
Norfolk, Virginia. In 1881 Mr. John left Lloyd’s to become 
eae ‘manager of the Barrow Shipbuilding and Engineering 

ompany, in whose service he designed and built a large number 
of vessels, including the f. Atlantic greyhound City of Rome, 
and La Normandie, the largest Transatlantic liner sailing under the 
French flag. During the last two years he has practised in the 
City of London as a naval architect, and his health has been 
failing. The Times says, he was a member of the late Board of 
Trade Committee on life-saving appliances in ships, a member of 
council of the Institute of Naval Architects, and a fellow of the 
Royal School of Naval Architecture and Marine Engineering. 
Mr. John was forty-five years of age, and he leaves a widow and 
five children. 














THE TRANSATLANTIC STEAMSHIP TRaFFIc. — Next year the 
Teutonic, City of New York, Majestic, and City of Paris, which 
latter will go on her station in April, will be run on different dates, 
making together a weekly service such as cannot be excelled in the 
world, since they are all twenty-knot boats, and all come within a 
few minutes of each other in the duration of the now very fast 
Transatlantic trip—about five days twenty hours. The arrange- 
ment is not due to any specific ag t, but b there is a 
feeling that it is wiser to do this than to let a fast ship of each 
line sail on the same days and at the same hours, 


Society or Arts,—The following are the papers to be read at 
the meetings of the Society of Arts after the Christmas recess :— 
J. F. Green, ‘Steam Lifeboats ;’ A. G. Green, C. F. Cross, and E. 
J. Bevan, ‘‘ Photography in Aniline Colours ;” Carmichael Thomas, 
‘*Iilustrated Journalism ;” T, Emerson Dowson, ‘‘ Decimal Coinage, 
Weights, and Measures ;” Sir Roper Lethbridge, M.P., ‘‘ The Pro- 
posed Irish Channel Tunnel ;” Wm, Tegiey, F.R.8., ‘The Sources 
of Petroleum ;” Colonel Sir Charles Wilson, K.C.B., K.C.M.G., 
F.R.S., ‘‘ Methods and Processes of the Ordnance Survey ;” E. J. 
Ravenstein, ‘‘ Lands Available for Colonisation ;’ Professor J. J. 
Hummel, “Fast and Fugitive Dyes ;”’ William Robinson, ‘‘ The 
Use of Petroleum in Prime Motors ;” H. Newman Lawrence and 
Arthur Harries, M.D., ‘‘ Electricity in Relation to the Human 
Body ;’ J. Harrison Carter, ‘‘ Milling Machinery ;” F. H. Chees- 
wright, ‘‘ Breakwaters.” The next series of Cantor lectures will 
Capel Mr. A. J. Hipkins, F.S.A., on ‘The Construction and 





Capabilities of Musical Instruments,” The course of three lectures 
will commence January 26th. 


Evectric LiGHTING aT NEw ScotLanD YarD.—The fine large 
building upon the Thames Embankment, which may be known as 
New Scotland Yard, as it is now the headquarters of the Metropo- 
litan Police, is, as many of our readersare aware, lighted throughout 
by electricity. The installation is now practically complete, and 
reflects great credit upon Mr. A. A. Campbell-Swinton, the con- 
sulting engineer, and = Messrs. Drake and Gorham, who have 
carried out the work. e shall in a future issue give particulars 
as to the plant, and hope to describe the particular methods used 
in this instance. It was considered to be of great importance 
that the contral offices of the police should be entirely independent 
of any outside — aye ney 9 thy it — be mg corre 
by any gas strikes or eth rom an electric lightin, 
on y’s main owing to labour Spates. The whole of the wor 
has ond successfully carried out, and the only thing which mars 
the pleasures felt from a completed scheme is the knowl that 
Mr. Bernard Drake, the senior partner in the firm of Messrs. 
Drake and Gorham, is now lying inthe Westminster Hospital with 
a broken thigh. He had been inspecting some of the work goin 
on in the building, and in coming out of the brightly lighted 
rooms was perhaps unable to see his way so well as he otherwise 
would have done, and fell a depth of about 15ft. down an area, 
over which by some carelessness there was no grating. He lay 


some time before being assisted, and was then taken to the West- 
minster Hospital, where it was found that his thigh wa; broken. 
We are, however, able to state that he is progressing favour- 
ably, and is able to dictate letters and carry on a certain amount 
of business, and we trust that he will make a rapid recovery. 
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RAILWAY MATTERS, 


Tue Great Western Railway Company has constructed 
a train of long cars baving through communication from one end of 
the train to the other, and is running the train experimentally 
between Paddington and Swindon, 


A CONVENTION was signed on the 80th ult. by the 
Minister of Finance and the Director of the Credit Bank at Athens, 
representing the Foreign capitalists, for a loan of 45,000,000 
drachmas in gold with the German National Bank and a Dresden 
bank for the Athens-Larissa Railway. 


Tur Intercontinental Railway Commission, composed 
of representatives from the United States, Mexico, Guatemala, 
Costa Rica, Colombia, Ecuador, Venezuela, Peru, and Brazil, met 
for organisation at the Department of State, Washington, on the 
4th ult. & tary Blaine opened the ting. Mr. A. J. Cassatt 
was elected president. The Commission then adjourned, 


Tuey can do a good deal of smashing on American 
railways at small cost if the following is correct. The American 
Engineering News says: ‘The middle span of the bridge carrying 
the Chicago and North-Western Railway across the Baraboo River, 
Wis., gave way under a freight train November 22nd, and twenty- 
four cars went into the river ; the loss is reported as about 6000 dols. 
—£1200. A trestle over a small creek near Jasper, Fla., on the 
Georgia Southern and Florida Railroad, gave way under a freight 
train last week ; eight cars were wrecked.” 


Mr. Ricu, the Railway Commissioner of Michigan, 
has issued a circular to general managers calling their attention 
to the fact that the law requi itomati plers on all cars 
in that State after January Ist next. He recognises the impos- 
sibility of compliance with the law, and intimates that the penalty 
for non-compliance, which can be enforced only on his motion, 
will not be unreasonably applied; but in reference to cars 
equipped with dead woods which extend both above and below 
the drawhead he asks an immediate response, with a view to 
taking action toward abolishing this particular source of danger. 


A LOCOMOTIVE engineer running a night passenger train 
on one of the Western reads, and using an engine equipped with 
the electric headlight, recently had to send his engine to the shop 
for a week, and was given another which had a common headlight. 
After using’ this for one trip, he applied for and cbtained leave of 
absence until his regular engine could be repaired. The Railroad 
Gazette says:— The value placed upon the electric headlight by 
numerous runners who use it has been well known heretofore, and 
this testimony only confirms what they have said; but it is the 
testimony of acts instead of words, and so is somewhat more 
striking.” 

In the recent resolution by the Government of India 
on the annual report of the administration of railways, the para- 
graphs which deal with the financial results of the railway system 
show that the true net loss incurred during the year 1889-90 was 
somewhat under 100 lakhs of rupees, distributed as follows :— 
Guaranteed railways, 734 lakhs ; State lines leased to omer 
49}; and State railways (military), 504. Against this must be put 
a profit of 594 lakhs on the East Indian Line, and 15 lakhs on com- 
mercial State railways. The actual net loss, therefore, was 98} 
lakhs, The military State lines were, Indian Engineering says, 
never expected to be remunerative, and the loss on guaranteed 
railways is mainly attributable to the comparatively high rate at 
which the guaranteed interest has to be paid—about 4} per cent. 
in gold on an interest-bearing capital of over 49 millions sterling. 


ANOTHER project for ascending the Jungfrau has been 
described. The first plan, formulated by Herr Kichlin, of Ziirich, 
has been abandoned. Accordingly, should the railway be built, the 
likelihood is that Herr Trautweiler's plan will either give place, 
though Herr Kichlin still holds the concession from the Cantonal 
Government for the construction of a Jungfrau line. Colonel 
Locher proposes to bore and build two parallel tunnels, each about 
10ft. in diameter, up which cylindrical cars are to be driven by 
means of compressed air, and let down by their own weight regu- 
lated by the same agent. Each of the two tunnels is to contain 
three rails, two at the bottom and one at the top, securely fastened 
to the masonry in a position to fit the corresponding wheels on the 
cars. ‘Then, after the rails have been put in position, the tunnel is 
to be lined with cement, and, by means of a revolving templet, 
accurately gauged to a perfectly cylindrical surface. The cars 
which are to fit this pneumatic tube will be 65ft. long, and present 
at each end an area of about 75ft., while their holding capacity is 
to be equal to the seating of fifty persons. When filled they are 
estimated to weigh about 11 tons. To keep the car at rest a 
pressure of 1841b, per square foot must be exerted in the rear of 
this novel train, 


On Christmas Eve the Central Railway Station in 
Leeds, where the Great Northern and Lancashire and Yorkshire 
passenger trains arrive and depart, was the scene of a serious acci- 
dent, At 9,30 p.m. a light or unattached engine rushed into the 
station, and — destroyed the strong stop buffers in No. 8 
arrival platform, It ploughed its way, tender first, into the broad 
flagged — and killed a woman. It appears that between 
9 and 10 o'clock a Great Northern engine was waiting on the down 
main line near a signal box at Wortley, a mile or two from Leeds, 
when a Lancashire and Yorkshire express from Liverpool and 
Manchester ran into it, The signalman had f tten to telegraph 
so that the éxpress should be detained until the line was clear, and 
he frankly acknowledges this. He had been several years in the 
Great Northern Company's service, and bears a character. 
When the express was brought to a standstill it was found that 
sixteen or seventeen passengers and the stoker complained of 
injuries and fright, but no more serious results are thought to be 
likely. The driver and stoker of the unattached engine just had 
time to jump to the ground before the collision occurred ; their 
engine having been set in motion, it proceeded down a gradient 
of 1 in 50 fora mile and a-half to Leeds at ever-increasing speed. 


In a report to the Board of Trade on the collision that 
occurred on the 11th November at Norton Fitzwarren station, 
about two miles south-west of Taunton station, on tho Great 
Western Railway, Colonel Rich says:—‘‘A special train, which 
consisted of a tank engine, running funnel in front, two eight- 
wheel composite carriages, and a bene van with the guard at the 
tail of the train, ran at full speed into a down s train, which 
had been placed on the up line at the Taunton side of Norton Fitz- 
warren station, Ten passengers in the front coach were killed, and 
nine others, as well as the driver and fireman of the special train, 
were seriously injured. The guard of the train was also hurt, but 
not seriously, re were about fifty passengers in the train, all 
of whom had arrived at Plymouth from the Cape of Good Hope on 
the previous evening. This very serious collision was caused by 
the signalman at Norton Fitzwarren station cabin having forgotten 
that he had placed the down goods train from Bristol on the up 
main line. He ought to have put the goods train on to one of the 
branch lines, I am informed that many signalmen put one of their 
flag sticks in the spring catch of the si levers of the line that is 
blocked, to prevent their forgetting that a train is waiting to pro- 
ceed, and pu ~~ off the signals of the line that is occupied. I 
would suggest that a slide bar, a loop, a wedge, or some other 
mechanical contrivance, marked ‘Train waiting,’ should be fixed 
to the levers in the cabin to do this, and prevent these levers from 
being pulled by mistake. The Great Western Railway Company 
are now constructing two additional lines of rails between Reading 
and Didcot, and a new loop line, connected with very extensive new 
sidings near Bristol. Although it was owing to the signalman’s 








mistake, and not for want of room, that the goods train at Norton 
Fitzwarren was } prong on the up line, neverthel idi 
are required, an 


, refuge ig 
should be provided at all important stations.” 














NOTES AND MEMORANDA. 


THE astronomers at Harvard University are convinced 
that the star Alpha Lyre is not binary, as announced by an 
English astronomer in November last. 


In London and in twenty-seven other great towns during 
the week ending Saturday, December 27th, the deaths registered 
of England and Wales corresponded to an annual rate of 27°8 per 
1000 of their te population, Brighton was lowest with 
15:2, and Preston highest vith 44°6. 


In London 1771 births and 2231 deaths were registered 
last week, Allowing for increase of population, the births were 
639 below, while the deaths exceeded by Bie, the average numbers 
in the corresponding weeks of the last ten years. e annual 
death-rate per 1000 from all causes, which had been 211 and 26-0 
in the previous two weeks, further rose last week to 26:3. 


THE working population of Paris includes 267,000 men 
and 232,000 women. The distribution according to trade is as 
follows:—Men: Building trade, 80,000; metal work, hinery 


MISCELLANEA. 


Messrs. FRASER AND CHALMERS announce their removal 
from Bucklersbury, to 43, Threadneedle-street, E.C. 


Messrs. H. Stopes anp Co. announce that they have 
removed from Southwark-street to more convenient offices at 10, 
Queen-street, Cheapside, London, E.C. 

Messrs. Ismay, Imrie anp Co. announce that they 
have admitted into partnership Mr. J. Bruce Ismay and Mr. James 
H. Ismay, sons of the senior of the firm. 

Mr. R. Scuram, Westminster, announces that he has 
admitted into partnership Mr. William Harker, who has for some 
— been his chief engineer. The style of the firm will remain 

ichard Schram and Co, 


Messrs. Yarrow AND Co., of Poplar, have just shipped 
to the Brazils two stern-wheel steamers, 120ft. in length by 24ft. 
beam, for the navigation of the riverS. Francisco. These st S 
will have a speed of thirteen miles an hour and a draught of 








, 
&c., 42,000; tailoring, 40,000; furniture, 24,000; watchmaking, 
jewellery, art industry, 21,000; paper, rinting, binding, 18,000; 
wheelwrights, wood workers, 11,000; beverages and eatables, 
10,000; textile, ceramics, chemical, and other industries, 21,000. 
Women: Dressmaking, 195,000; paper, printing, binding, 8000; 
jewellery, watchmaking, art industry, ; textile industry, 6000; 
furniture, 4000; varions, 10,000. 


Tue existence of silver in volcanic ashes is of rare 
occurrence. Only in two cases have argentiferous ashes been met 
with. The first le was obtai during an eruption of 
a in July, 1885, in the ashes of which Dr. J, W. Mallet, 
F.R.8., proved the existence of one part of silver in 83,000 parts of 
ashes. In the following year the same investigator was able to 
add a second instance. In January, 1886, a violent eruption of 
Tunguragua, in the Andes of Ecuador, between fifty and Afty-five 
miles from Cotopaxi, took place, the — continuing at longer 
or shorter intervals up to November of the same year. The ashes 
thrown up by this volcano, which had been at rest for over a 
po poral contained silver to the extent of one part in 107,200 parts 
of ashes. 





In the manufacture of his alternating current dynamos, 
Mr. Mordey found that although each coil was tested to 
double the pressure of the complete dynamos, when they were all 
fitted together their insulation broke down at the same volts. The 
difficulty was overcome W. making the rate coils to stand 
much higher pressures. Mr. Swinburne thinks the action expli- 
cable on the theory of the leading condenser current acting on the 
field ts. The same explanation is also applicable to the 
Deptford case, for when the dynamo is direct on, the condenser 
current is about 10 amperes, and this exerts only a small influence 
on the strongly magnetised ts. When transformers are 
used, the field magnets are weak, whilst the condenser current 
_ 40 amptres. Just on these points, however, electricians 

er. 


AccorDING to a recent Japanese official return, the 
population of the country on January 31st last was 40,072,020, of 
which 20,245,336 were males and 19,825,684 were females, The 
number of inhabited houses was 7,840,872. Arra’ according to 
social status, there were 3825 nobles, of whom 593 were the heads 
of families; 1,993,637 shizoku, or members of the old military class, 
of whom 430,411 were the heads of families; and 38,074,558 
“common people,” 7,736,764 being the heads of families. There 
were 7,445,119 married ow. = the year the number of 
births was 1,209,910, 617, of the children being males and 
592,047 females. The deaths numbered 808,680. There were 
340,445 marriages and 107,478 divorces, while 15,711 Japanese 
emigrated abroad. 


On the Holyhead and Dublin mail service in 1830 
there were only four steam packets. These were the Etna, Comet, 
Thetis, and Dolphin, each of about 300 tons and of 140-horse power. 
The shortest voy: made by these boats was 10 hours 47 min., 
and the longest 37 hours 15min. The average of the ten longest 
voyages was 26 hours 51 min., and the average of the ten shortest 
11 hours 22min. The number of cabin passengers in 1831 was 
15,014; of servants and children, 1402; of four-wheeled carriages, 
316; of two-wheeled, 46; and of horses, 255. These packets 
carried no deck passengers or cattle. The fares <hangul soahes 
For each cabin passenger, £1 7s. 6d.; each child, 14s.; servant, 12s. ; 
four-wheeled ——_ £3 3s.; two-wheeled, £1 11s. 6d., and the 
same for a horse. Nineteen men were employed on each ket. 
In 1842 the Admiralty employed, for the conveyance of mails 
between Holyhead and Kingstown, the Doterel, Otter, Sprightly, 
and Zephyr, of 237 tons each, with a crew of three officers and 
fifteen men. The Railway News says the expenses for the year were 
£12,501, and the amount received from and parcels £2588, 
leaving a deficit of £9912 to be met out of the public funds. The 
— cost to the Admiralty for the packet service was £473,068 in 
that year 


Ir appears that copper has a marked effect upon 
rubber when in contact. Professor Dewar obse tall 


between 13in. and 14in. 


Mr. T. Bernarp Hatt has opened offices at 119) 
Colmore-row, Birmingham. Mr. Hall was for thirteen years chief 
engineer to Patent Nut and Bolt Company, and lately chief 
engineer for Messrs. Walsh, Lovett and Co., in India, on the 
water supply of Bombay. 


THE Queen has signified her willingness to launch the 
Royal Sovereign, battleship of the first-class, and the Centaur, 
first-class cruiser, now under construction at Portsmouth. The 
launches will take place on Thursday, the 26th of February. It 
is understood that in commemoration of the occasion the name of 
the Centaur will be changed. 


On the 30th ult. the directors of the Staveley Coal and 
Tron cree F Limited, decided to pay on January 10th an interim 
dividend of £4 per share on the A and C shares, £60 paid up, and 
13s. 4d. on the Band D, £10 paid. This is equal to the final dividend 
paid in September last for the year ended June 30th, 1890, the 
total dividend amounting to 15 per cent. 


At a great Christmas party given by Mrs. J. H. T. 
Broadwood, to over a thousand children of employés of Messrs, 
John Broadwood and Sons, on Saturday last, the Westminster 
Supply Corporation were employed, amongst other things, to 
light up with 180 incandescent lights an enormous Christmas tree, 
60ft. high, brought to London by two railway trucks. 


Inpian advices state that a scheme for re-organising 
the P. W. D. is in active preparation and is being elaborated. The 
division into Imperial and Provincial Services will be begun, we 
believe, at an early date, but the details of the scheme are a close 
secret, and when the scheme is matured it will be sent in the midst 
of the service like a dynamite shell, pleasing a few and upsetting 
the majority. : 


Tue death took place on Monday of Mr. Thomas Richard- 
son, M.P. for the Hartlepools, and head of one of the largest marine 
engineering works in the country. Last year they completed 
thirty-three sets of marine engines, and supplied 132 cranks and 

ropeller shafts. The total horse-power of the engines was 45,490, 
Mr. Richardson was sixty-nine years old, and has carried on engine 
works in Hartlepool since 1846, at one time constructing locomo 
tives. 


Durine the past year there has been launched from the 
Clyde shipyards 322 new vessels, aggregating 366,946 tons, compared 
with 335, ti tons last year and 279,304 tons in 1888. In only two 
former years has the output been larger—1882, when 395,270 tons 
were launched ; and in 1883, when the total output was 418,482 tons. 
The work of 1890 is divided into 226 steamers of 280,204 tons and 


96 sailing vessels of 86,742 tons. The engines of the steam vessels 
launched rather exceed 350,000-horse power, as compared with 
300,000 in 1889. The work on hand is estimated at 175,000 tons of 


shipping, which contrasts with about 300,000 tons twelve months ago, 


In an article entitled “Shaking the Foundations of 
Science,” a writer in Nature, speaking of the South Kensington 
collection of buildings, says, ‘‘ For a time a senseless howl was 
raised that the whole thing was a mighty job to benefit a few.” 
The high-sounding title would lead one to expect the article to 
contain something of scientific importance, but perusal shows it to 
be ‘a senseless howl” about a proposed railway waich might so 
shake a microscope that an observer could not tell whether the 
last new spider had twenty-seven or twenty-eight hairs on each 
leg. The writer, after mentioning a string of more or less unim- 
portant abstractions, asks: ‘‘ Shall Boys be prevented from using. 
his own apparatus” with _— fibres for weighing the earth 
better than Cavendish did ? e writer would like to stop a rail- 
way for these puerilities. 


Unper the Bill that has been deposited by the South- 
wark and Vauxhall Water Company, Parliament will be asked to 
authorise that company to raise by auction or by tender an addi- 
tional £300,000 Four per Cent. Debenture stock to meet “the 
continuous outlay of capital” required in consequence of the 





rved, accid 

that metallic copper when heated to the temperature of boiling 
water in contact with the rubber exerted a destructive effect upon 
it. With a view of finding whether this was due to the copper 
per se, or to its power of conducting heat more rapidly to the 
rubber, he laid a sheet of rubber on a plate of glass and on it 
placed four clean discs—one of copper, one of platinum, one of 
zinc, and one of silver. After a few days in an incubator at 
150 deg. Fah., the rubber under the copper had become quite 
hard, that under the platinum had become slightly affected and 
hardened at different parts, while the rubber under the silver and 
under the zine was quite sound and elastic. This would infer that 
the pure metallic copper had exerted a great oxidising effect on 
the rubber, the platinum had exerted a slight effect, while the 
zinc and silver respectively had had no injurious influence on it. 
A still more curious result was this, that the rubber thus hardened 
by the copper contained no appreciable trace of copper ; the copper, 
therefore, presumably sets up the oxidising action in the rubber 
without itself permeating it. We may add that in our own expe- 
rience we have found the brass has a similar effect. The india- 
rubber turns black, and becomes rotten. The temperature need not 
exceed 150 deg. 


TuHE oscillation of the earth’s axis has been the subject 
lately of observational work by numerous astronomers, and 
Professor A. Kirchoff, of Halle, publishes an interesting commu- 
nication in a local paper—the Saale Zeitung—cn the coming 
autumn meeting of the International Conference on 
Measurement, which was lately held at Freiburg. It had been 
reported that a series of simultaneous observations carried on at 
Berlin, Strasburg, and Prague went to show that a decrease in 
latitude was in process, at least in Middle Europe, and further 
reports from other observatories showed that a similar phenomenon 
had been noted in other places in Europe. This implied an 
alteration in the direction of the earth’s axis. That is, the poles 
and equator, latitude and longitude, are not, as usually assumed, 
pe ms Swann data, but are liable to the general terrestrial law 
of flux. e amount of ascertained decrease of latitude at the 
end of the six months’ period from August, 1889, to February, 
1890, was half-a-second, But it was notified to the Conference 
that the Berlin observations for the half-year ending last August 
showed an increase of latitude amounting to 0°4, or two-fifths of a 
second. In other words, the fluctuation of the axis is due to a 
minute oscillation, probably owing to some changes in the internal 
mass of our planet, and not to be confounded with the great 
secular phenomenon known as the precession of the equinoxes, 








ing population in the company’s district. The Bill also 
contains an important clause for the creation of a sinking fund, 
“such fund to ” held and applied by the Chamberlain of the 
City of London, as trustee, for the purpose of purchasing and 
extinguishing the share capital of the company, or for such other 
pur as Parliament may from time to time determine.” The 
nucleus of this fund is to be the difference in the percentage 
between the interest on the above debenture stock, plus 1 per cent. 
for management expenses, and the average dividend paid on all 
the share and loan capital of the company. 


Ir is announced from Mexico that M. Flavio Lobato, 
mining and chemical engineer, has discovered platinum in certain 
ores extracted from the mines of Las Yedras, in the State of 
Sinaloa. This news, if it is confirmed, will be of enormous import- 
ance to industry, more particularly as platinum is becoming scarcer, 
and realises an abnormal price. The platinum mines, situated in 
the Oural mountains, contain, says the Journal de la Chambre de 
Commerce de Constantinople, important auriferous deposits; until 
recently gold in large quantities constituted the chief mineral 
working, and platinum was obtained at the same time without large 
supplementary expenditure. The richness in gold of the chief 
mines, Nisknée-Taglisk, and Gord-Blagodat has much diminished, 
and the preparation of platinum has become more difficult; such 
seems to be the explanation of the high price of platinum. A large 
number of miners have abandoned the mines, and have established 
themselves on the works of the Trans-Siberian railway. 


THE eae correspondent of the Standard telegraphed 
that the Prussian Railway Minister, like his colleague of Bavaria, 
has taken a decision of far-reaching importance in deciding that 
the lowest tenders for steel and iron rails, no matter whether 
from German or foreign firms, are always to be accepted in future. 
In a recent case, the tenders made by certain English firms were 
from 13s. 6d. to 15s. per ton cheaper than the lowest offers by 
German houses, and that, too, in spite of the duty and the higher 
freightage of the English goods. In this case the Minister decided 
to accept the English tenders. In illustration of the effects of the 

resent tariff, it is pointed out that a German house, that of 
ive, which delivers rails in Roumania free to Galatz, at 
111 marks 60 pfennigs per ton, charges for the very same goods in 
Germany, only delivered free at Essen or Bochum, from 129s, to 
145s. per ton. The Bavarian Government is now also endeavouring 
to break up the German ‘coal ring.” With this view it is getting 
coals from Bohemia, whence it obtains them much cheaper than 
from Westphalia and Rhineland, from which districts it had 
hitherto drawn all its supply. 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


—Madame Boyveau, Rue de la Banque. 
IN.—Asner and Oo,, 5, Unter den Linden, 
vi INNA.—Messrs, GEROLD anD Co., 
(G.—A. TwikTMEYER, Book. 
NEW ‘ORK.—InTernationaAL News Company, 88 and 85, 
ne-street, 
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Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*,” All letters intended for insertion in Tux Exonrerr, or containing 
name and addres ‘f te writer, nt 
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fore request correspondents to p= 
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communications which do not comply 


J. D.—The deck fans in the Teutonic and Majestic are 7/t. bin. diameter, 
and each is capable of delivering 50,000 cubic feet of air per minute, so that 
Jor each ship the total quantity is 200,000 cubic feet. Cylinders, 6hin. 
and 18in. by 8in. Speed 250. 

CuaTHaM.— The total weight of your load is 156,800 1b., and dividing this 
by 25, we have 6272 lb. as the resistance due to the incline. What the 
frictional resistance of the track is we cannot 'y say; at six miles 
an hour it ought not to exceed 101), a ton, or 700 U2. in all, Then 
6272 + 700 = 6972 1b, is the pull on your hauling rope. 

8. C. C.—It is almost impossible at present to apprentice a lad. Premium 
has nothing to do with the matter, for in the North of England among 
marine engineers no premiums are taken. It is not necessary that you 
should serve your time with a firm building marine engines. Your best 
plan will be to apply personally or by letter to any firms in your 
district, stating what you want to do and what your qualifications are. 





SUBSCRIPTIONS. 

Tue Enarveer can be , from any newsagent m town or country 
= Oe cosas vapenn ates’ or it can, be supplied direct 
from the office on the fot terms ( 

w incheding deabto euebors) 
Me Sy ee ee 
occur, an 00 ‘ings a annum 
made, THE eowann registered for't transmission per all 
4 complete set of Tak ENGineer can be had on application. 


Foreign Subscriptions Thi Mpect a wy Prove ther notice, be 
pg rpae kde ~All Subscribers ep ages a 


= 


Remit office Order. — 
=o Guiana, Canad 
Natal, Netherlands, 
mani, arkay United States, West Coast of a West a, Tas 
man: ey, 5 

ta. 68, China, Japan, India, £2 0s. 6d. 

en — —Austria, Ayres and Fa sag 
orway, Panama, Peru, Russia, Spain, Sweden, 

a Borne, Ooylony Sum, and Singapore, £3 O&O; Manilla, 

wich Isles, £2 

ADVERTISEMENTS. 


Feet ata, enemas mae tae Eenavted unless ees See 
“ee tor got to nace A A rtion f'the eal 
ng ress A of e edit 

ALTERATIONS ta stand advertionments should arrive ion 

lai than Three o'lock on Weanenany afternoon in each week 


Latiers relating to 


and the of th 
per are to be to the Publisher, Mr. Sydney all other 


ome 
tters to tobe addres othe Bir of Ta Horne 





“| 510,000 tons in 1888. 





MEETINGS NEXT WEEE. 


Roya Instirution.—Tuesday, January 6th, and Thursday, January 
8th. Afternoon pace ano at rh p.m. Professor Dewar, M.A., F.R.S., 
M.R.L., on “ Frost and Fire.” 

Grovoaisrs’ AssociaTION.—Friday, Jan 2nd, at Universit; Lan 
ing hangs W.C., at 8 p.m. “On some ¢ Sections at 
ree hton and Joseph B. Ogle. ‘The British Tertiary 
” binold Faunas and their Affinities,” by J. Walter Gregory, F.G.8., 


Society or Cuemicat Inpustry.—Jan 5th, s the pp meen e poang. be 8 
Rooms, Burlington House, at 8 p.m. ‘‘Basic Copper Process,” by M 
Percy Gilchrist. 





DEATHS, ~ 

On the 27th D ber, at his resid , Elleray, King Henry’s-road, 
Hampstead, GrorcE Doveias Hopkins, C.E., eldest son of George 
pee emeagls a E., of 30, alae street, Westminster, and 18, Harrington- 
gardens, 8.W., ” aged 31 

On the 28th Deseuiber, at The Priory, Bradford, Wilts, Epbwarp Ropert 
Saunpers, C.E., youngest son of - Bush Saunders, M.A., Oxon, and 
J.P. for the County of Wilts, aged 33. 
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Tae year which has just terminated opened with 
brilliant prospects. Trade in all its branches and rami- 
fications was excellent, and there was every reason to 
believe that it would become better. Nor were the hopes 
formed unrealised. Although in the last two or three 
months trade has not been so good as it was earlier in 
the year, the whole volume of business transacted was 
undoubtedly larger than it has ever been before, and 
would probably have been yet larger but for the un- 
settled condition of the labour market, not in this country 
alone, but on the continent of Europe as well. The out- 
look just now is not so good as that of twelve months 
ago ; but there is no reason for apprehension, and there 
is certainly less wild speculation on foot. Notwith- 
standing periods of depression sufficiently alarming in 
some instances, notwithstanding the severity of the 
competition with which we have to contend, Great 
Britain grows in wealth day by day to an extent and in 
a way difficult to realise. The Chamber of Commerce 
issues each year statistics of very considerable import- 
ance, which receive less attention than they deserve, 
and from these we learn that whereasin 1861 we imported 
commodities to the declared value of £217,518,000 and 
exported to the value of £125,103,000, in 1889 our imports 
represented a value of £427, 268,000, while our exports 











ons reached £248,048,000. The fact that our imports were 


worth more than our exports by the enormous sum of 
£179,215,000 may well excite curiosity as to the means by 
which we. pay forthem. It would, however, be outside our 
present purpose to consider that question now. Much of 
the augmentation in the volume of trade is due to the 
increase in population, not only in this country, but in 
those with which we do business. Between 1860 and 
1888 the population of Great Britain increased 80 per 
cent.; that of Greece, 65 per cent.; Russia, 62 per cent.; 

Germany, 28 per cent.; France, only 2-2 per cent. But 
not only is the population augmented ; the quantity of 
commodities used per head is increased and increasing. 
Thus, in the United Kingdom the value of our imports 
in 1861 was £7°51 per head, while in 1889 it reached 
£10°30 per head. In Germany the value of imports in 
1881 was £38°27, in 1889 £4°28 per head. In France, 
between 1857-66, the value was £2°85, and in 1889 it 
reached £4°36. The United States is a country so self- 
sufficing that it does a comparatively small export and 
import trade. Between 1856-65 the value of its im- 
ports reached but £1°9, but in 1889 it had climbed up to 
£2°46 per head, the total value of the imports in that 
year amounting to £155,285,000. It is impossible that 
other nations should become more prosperous and that 
we should not share largely in that prosperity. Our 
advance is shown not alone by the value of our foreign 
trade, but by the material improvements effected in every 
deeation—the growth of our cities, the development of 
our home industries, and the material comforts enjoyed 
by our population. There is little room for the con- 
struction of paying railways in Great Britain or Ire- 
land. But in ocean transit our advances have been 
absolutely enormous. In 1870 the mercantile marine 
tonnage of this country was 1,202,134 tons. In 1888 it 
had reached 4,681,437 tons, and this in spite of the fact 
that Germany and France have made most strenuous 
efforts to place themselves in a position to share with us 
the carrying trade of the world. Thus the mercantile 
marine of France rose from 154,000 tons in 1870 to 
In 1870, 66 per cent. of 
all the tonnage passing through the Suez Canal 
was British. In 1889 the percentage reached 78°91. 
| Nothing, perhaps, is more remarkable than the appa- 
ta, | rently small influence which hostile tariffs seem to have 
on the trade of the world. It appears impossible to believe 
that, even if free trade had existed everywhere, we could 
have utilised a greater mercantile tonnage. A remarkable 
instance, tending to show the small effect of Protection, 
is supplied by the St. Gothard Railway. In 1875 the 
length of line worked was forty-two miles. It is now 165 
miles. In the year first named the number of passengers 
carried was 161,000. In 1889 it reached 220,000. But 
this is as nothing compared to the goods traffic, which 
rose in the same period from 12,295 tons to 421,500 tons, 
the total receipts from £26,000 to £527,000, the gross re- 
ceipts per mile of line, from’ £629 to £3195, and the gross 
expenses from £682 to £1515 per mile. Nor does it appear 
that the working of whew: great international highway has 
in anyway interfered prejudicially with British interests. 
While the world's yo augments as the figures we have 
given indicate that it does, there is no reason why a 
pessimistic view should be taken of the trade prospects 
of this country; and as, after all, the trade of the world 
really depends for its existence and development on the 
engineer, it is impossible that trade should be good and 








that the profession which we represent should not parti- 
in the x and enjoy a return for the benefits 
whieh it confers on mankind. 


CiVIL ENGINEERING. 


The year which has passed has been a busy one for 
most of the English civil engineers at home and abroad : 
but great as was the promise of the year in its earliest 
weeks, full realisation was prevented in the latter months 
by the effeets of over-sanguine finance. The consequences 
of the errors which led to that which is in a general wa 
called the financial crisis, have been wide-spre 
and although financial stability in other ways has 
prevented the dead-lock and the ruin which would in 
many cases have resulted, the inconvenience, the check 
to trade in many countries, and the partial or complete 
we page of many public works of great importance and 

e collateral influence, have rendered stagnant that 
which otherwise would have been brisk. The crisis has 
most seriously affected English engineers, as, even with- 
out referring to its effect elsewhere, it has caused the 
partial suspension of railways and other works in the 
Argentine Republic to the value of many millions 
sterling. So much of the civil engineering work abroad 
is originated or carried out by English engineers, and so 
much depends for financial support on their favourable 
opinion as to practical success and commercial merit, 
that stagnation in foreign operations generally has a wide- 
spread effect on the home-keeping army of engineers and 
assistants. 

To-day, the 2nd of January, is the anniversary of the 
establishment of the institution which represents the 
English engineering profession, namely, the Institution 
of Civil Engineers, established in 1818, and therefore 
seventy-three years ago. It is not only the foremost 
institution of the kind in England, but in the world, and 
our publication of a number of THE ENGINEER on the 
anniversary affords a reason for referring to the establish- 
ment and growth of this remarkable evidence of the 
value of private initiative and enterprise in the founda- 
tion and control even of a body which has widespread 
public importance and influence. The Institution has 
been established long enough to become crystallised in its 
conduct and antiquated in its methods. If it had done so 
it would have been merely one society among several ; it 
would not have been, as it is, incomparably ahead of the 
other societies. That it has so completely distanced all 
others is due probably more to its secretary than to any- 
one else. He has not only no competitor, but he has 
done his best to make a competitor unnecessary. 

The founding what has become the Institution of Civil 
Engineers was very much due to men engaged in the 
construction of engines and machinery. The persons 
who took the initiative in the matter were six young men, 
then beginning their engineering life—William Maudslay, 
Joshua Field, Henry Robinson Palmer, James Jones, 
Charles Collinge, and James Ashwell. Towards the end 
of the year 1817, they, impressed with the difficulties of 
gaining the knowledge necessary for the diversified 
practice of engineering, resolved to form a society 
for promoting regular intercourse between persons 
engaged in the profession, to the end that such persons 
might mutually benefit by the interchange of indi- 
vidual observation and experience. The first formal 
meeting was held at the Kendal Coffee House, in Fleet- 
street, on the 2nd of January, 1818. The pro 
was favourably received, the society was established, 
other engineers joined, and rules were framed for its 
government. During two years it continued to meet, 
and the result of its experience of the value of the meet- 
ings was such as to warrant an effort being made to 
extend the limits of the society. It was perceived that a 
principal step towards this extension would be to obtain 
the direct patronage of some eminent and popular pro- 
fessional man. Accordingly, on the 28rd of January, 
1820, the following resolution was passed :—‘ That in 
order to give effect to the principle of the Institution, and 
to render its advantages more general both to the mem- 
bers and the country at large, it is expedient to extend 
its provisions by the election of a president whose exten- 
sive practice as a civil engineer has gained him the first- 
rate celebrity; . . . . and that a respectful communica- 
tion be made to Thomas Telford, Esq., civil engineer, 
requesting him to patronise this Institution by taking 
upon himself the office of president.” So little was the 
society known up to this time that Telford had never 
heard of it when the foregoing resolution was announced 
to him ; but appreciating, with characteristic judgment, 
the value of such an Institution, and the useful results it 
was capable of yielding, he accepted the proffered chair 
without hesitation, and was formally installed on the 
21st of March following. Telford’s name gave an impulse 
to the progress of the society, which grew rapidly in 
importance under his fostering care, until, on the 3rd of 
June, 1828, it received a Charter of Incorporation under 
the Great Seal, by the title of the Institution of Civil 
Engineers. Telford died on the 2nd of September, 1834. 
For a long time the published proceedings of the Institu- 
tion occupied but one volume per year, and that not a 
very big one. Now its proceedings occupy four thick 
volumes per year; constant improvement marks the 
arrangement of their contents, as progress does the work 
of the Institution. As will be seen by the announcement 
on another page, another new and useful move has just 
been made by the Council. On five evenings during the 
session the ordinary meeting will be adjourned at 9 p.m. 
On these evenings, with a view to increase personal 
intercourse between the members of all classes, a series 
of receptions will be held, the first being on the 13th inst. 
Each gathering may be identified in some degree with a 
particular branch of engineering, both as to those who 
attend and to the models and other objects of interest 
which, if possible, will be assembled on each evening, 
and may also relate to a subject kindred to the paper 
read. The Institution now numbers 5953 of all classes : 
these are 19 Honorary Members, 1700 Members, 2880 
Associate Members, 427 Associates, and 927 Students. 
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Under its present vigorous management there is no 
doubt it will continue to predominate. 

Among the most notable of the works completed and 
put to its work of justifying a reason for its existence is 
the Forth Bridge.’ This structure, after being, during all 
the years of its progress, the wonder of the world to 
engineers, has become the wonder of the world to all the 
world, and it will no doubt remain for many years the 
most remarkable rigid bridge structure extant. It has 
been earning a splendid income almost ever since its 
opening in March by the Prince of Wales, when its 
designers, Sir John Fowler, K.C.B., and Sir Benjamin 
Baker, K.C.B., and builder, Sir W. Arrol, received well- 
merited honours, and it has again proved that engineers 
can accomplish what they are told beforehand on good 
authority is impossible. 

It is now proposed to construct a bridge over the North 
River at New York,? of greater span than the Forth ; but 
itis to be of the suspension type, a type which lends 
itself to the easy construction of any length of span, but 
one wiich is not, for railway work, considered satisfac- 
tory, for several important reasons, by English engineers. 
The proposed span is 2850ft. from centre to centre of the 
piers of the main span, or about 1000ft. more than the 
clear spans of the Forth Bridge. The Bill for powers to 
construct this bridge has passed the American Senate, 
the design being by Mr. G. Lindenthal. 

The most important piece of railway work which has 
been completed this year is that by means of which the 
London and South-Western Railway acquires its own 
double line through from London to Devonport and 
Plymouth.* Previous to the opening of this line in June 
last, the South-Western trains had to run over the single 
line of the Great Western Railway from Lidford. The 
new railway is only about twenty-three miles in length, 
but it involved more heavy work, tunnelling, bridge, and 
viaduct construction, than almost any other line of 
similar length that has been built in this country. The 
engineers of the work are Messrs. Galbraith and Church, 
MM. Inst. C.E., and Mr. J. W. Szlumper, M.I.C.E. The 
completion of this line will make it more than ever 
necessary for the Great Western Railway Company to 
increase its accommodation in the same districts, and to 
renew some of its old wooden viaducts. 

Rapid progress has been made with the West Highland 
Railway,* which is one of the longest new lines taken in 
hand for many years in Great Britain. The Bills in 
Parliament this session give promise of a good deal of 
railway work, not only in Great Britain, but in Ireland 
also, where a large number of light lines are already 
sanctioned.> The proposed new English lines include 
the Central London Railway, which, after being passed 
by the House of Commons last year on condition that 
no money should be invited until the success of the City 
and South London had been proved, was thrown out by 
the House of Lords on the ground, it is understood, that 
it was brought forward a year too soon. The success of 
the City and South London line® has apparently shown 
that the Lords were wrong, that the promoters were right, 
and that the Lords caused the waste of tens of thousands 
of pounds for absolutely nothing. When there are 
reasons for thinking that a project will do public harm, 
the rejection may be made by the Lords with good 
reason ; but when the only question is one of overcoming 
what appear to be difficulties, the Lords should retire 
before their superiors in such cases, namely, the en- 
gineers. The new Bill for the Central London has, how- 
ever, been altered, the most important modification 
being the extension to Shepherd’s Bush. 

Another projected line of interest to Londoners and 
others is the proposed South Kensington and Paddington 
Subway Electric Railway. The promoters of this Bill, 
which was withdrawn in the early part of last session, 
have re-deposited their measure, with important amend- 
ments, in the Private Bill Office of the House of 
Commons, “ for the purpose of affording by the construc- 
tion of subways north and south communication within 
the metropolis.” Under the present Bill power is sought 
to construct a subway of a little over a mile and three- 
quarters in length, commencing at a point near the 
Exhibition-road, Kensington, and terminating in Padding- 
ton at the western end of the Bishop’s-road Bridge over 
the Great Western Railway. For the construction of 
this subway, in which the motive power to be employed 
is “ electricity or cable power,” a capital of £276,000 is 
sought to be raised, in respect of which the company 
will be empowered to borrow an additional sum of 
£92,000. The period sought within which .to construct 
the subway is five years, with sanction during that period 
to pay interest out of capital at a rate not exceeding 
4 per cent. per annum. Power is also sought by the 
company to enter into agreements with the Great 
Western Railway Company for connecting the subway by 
junctions with its system at Paddington, whilst several 
widely permissive clauses are inserted in the Bill, 
empowering public bodies and the Metropolitan District 
Railway Company to undertake the construction of this 
subway alone or jointly, or to subscribe towards the 
capital of the company, or guarantee the payment of 
dividends. 

There is also every reason to think that railway work 
will be active abroad, even when we except the United 
States as being in this respect of no interest to us, and 
the Argentine railways as being under acloud. Indian 
railways are ordering large quantities of materials, and 
Colonial railways are extending, and to be still further 
extended as soon as a little more is completed of the work 
of “ putting the house in order.” 

The arbitration between Great Britain and the United 
States on the one side, and Portugal on the other, 
relative to the forfeiture of the Delagoa Bay Railway 
Concession, will be commenced at Berne immediately 
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after the New Year holidays, before the Commission of 
three Swiss jurists, which has already been constituted 
at Berne. Under the convention with the existing 
Government, the whole question as to the conduct of the 
Portuguese Government will be submitted to the arbitra- 
tion, and the claim of the American and British share- 
holders in the company for £2,000,000, as the value of 
the concession itself and of the 250,000 acres of mineral 
land granted by it, will be adjudicated on. 

In Canada considerable railway extensions have been 
made during the past year, and through connections have 
been made with the United States after a good deal of 
opposition. The Canadian Pacific Company is said to 
have made arrangements for entering into New York by 
a line across New York State to a point on the St. 
Lawrence between Montreal and Toronto. But now it 
appears that Mr. Theodore E. Burton pro s to compel 
the Canadian railways to submit to the Inter-State Law 
in regard to railways, and has introduced a Bill into the 
House of Representatives providing that no Canadian 
railroad shall be able to do business with America unless 
it files a. stipulation that it will conform to the Inter- 
State Law, and have a resident in the States upon whom 
legal papers may be served. 

It is said that steps are being taken in Canada to build 
a railway from the boundary of the United States and 
British Columbia to Valley Pelly or Yakon River, the 
eastern boundary of Alaska, and to establish a car ferry 
across Behring’s Straits to the coast of Asia, so as to 
connect with the projected line across Siberia. If this 
line be actually constructed, and Sir John Fowler's 
channel ferry be made, then it will become possible to 
take a through coach from London through Europe and 
Asia to Montreal, Quebec, and New York. 

The City and South London Railway worked by electric 
locomotives has, as we have already mentioned, been 
running satisfactorily since its opening towards the end of 
November, and the indications are sufficiently good to 
satisfy Mr. Greathead in connection with his further pro- 
posals for lines of a similar kind. The number of pas- 
sengers has been at times fully up to the capacity of the 
line, and, if any failure occurs, it will be because of the 
want of accommodation. The popularity of the line is 
already proved. At present the King William-street Sta- 
tion will not allow of longer trains, but the service is not as 
frequent as the s will in future permit. The difference 
between the condition of the stations and those of the Metro- 
politan Railway is remarkable. The absence of all smoke 
is very noticeable, and isimpressed by the white colour of 
the electro-locomotives, and the clean appearance of a 
clock over the tunnel mouth. Rapid progress has been 
made in the construction of quite a different kind of 
electrically-worked railway, namely, the Liverpool Over- 
head Railway.’ The railway will . 5} miles long. The 
foundations have been put in for over two miles, and the 
columns have been erected for nearly a mile and a half, 
while nearly a mile of the permanent way has been com- 
pleted. The most difficult part of the work has been got 
over, and it is expected that the foundations and columns 
of the northern section will be completed up to St. 
Nicholas’s Church by February next. Although known as 
an electrical line, the directors are now considering the 
question of haulage, and it is not settled whether it shall 
be steam, cable, or electricity. 

Another new line or set of lines which has attracted 
a good deal of attention, and for some important 
parts of which Bills are now in Parliament, is the 
new line from London to the North vid the Metro- 
politan, Aylesbury, and other lines, under Sir E. Watkin. 
Several important links in this new competitor for the 
northern traffic have already been completed, and the 
line is known as the Manchester, Sheffield, and Lin- 
colnshire Railway extension to London. It is part of 
what Sir E. Watkin hopes will ultimately ‘make the 
Metropolitan Railway the grand terminus for a new 
system of railway throughout England.” The Metro- 
politan Company’s Bill for the os ge of the Ayles- 
bury and Buckingham line received the Royal assent last 
session. This brings the Metropolitan Railway between 
six and seven miles north of Aylesbury, at Quainton-road, 
with a short link of only eight miles to be built from 
Amersham Junction where the Chesham line branches off 
to Aylesbury, to be completed. This section is making 
rapid progress, and in a few months the Metropolitan 
will have a direct and unbroken route to a point about 
ninety-one miles from the Manchester and Sheffield 
Company’s southern extension to Annesley, now in 
course of construction. The Metropolitan Company will 
then have completed its share of the work of establishing 
a new through line from Manchester and the Midland 
Counties to London. The new line for which powers are 
now to be sought will connect Annesley and Chesham 
through Nottingham, Trent, Leicester, and Buckingham. 
The route is thus one which George Stephenson re- 
commended as the route marked out by nature. 

The most remarkable, and possibly the most pregnant 
new railway in the world is the Chignecto Ship Railway®. 
During the past year the seventeen miles of railway 
across the Isthmus have been graded, and a good 
length of the heavy permanent way destined to carry 
ships weighing 2000 tons has been laid. Near the 
Bay of Fundy end a bog of considerable depth had to be 
crossed, and the work was done by tipping a stone 
embankment across it, and this is now thoroughly 
consolidated. The bridge across the Tidmish River has 
also been completed in massive masonry, together with a 
number of culverts. At both ends of the railway the 
masonry of the great hydraulic lifts to raise vessel and 
cradle a height of 40ft. out of the sea on to the railway 
are partly built, and the machinery, manufactured by 
Messrs. Easton and Anderson is all on the ground, and 
some portions are erected. In October last the Governor- 
General of Canada fixed a pedestal forming one of the sup- 
ports of the hydraulic lifts. At the Bay of Fundy end of 
the line, the dock and gate entrance are in an advanced stage 
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of progress, and at the Gulf of St. Lawrence end the en- 
trance jetties are finished, and the dredged entrance channel 
is in progress. Messrs. Handyside and Co. are making the 
cradles upon which the ships will be transported, Messrs. 
Easton and Anderson the traversers, and the ninety-ton 
tank engines to draw tle load are being built in Canada, 
Messrs. Fowler, Baker, and Ketchum are the engineers, 
and Messrs. John G. Meiggs and Son the chief contractors. 
The Ship Railway was looked upon a very few years ago 
as a vislonary scheme,.and the first is not even yet at 
work; but already a second is in hand, and others 
being seriously considered. At the recent Edinburgh 
Exhibition, Mr. W. Smith M.I.C.E., the Aberdeen 
Harbour engineer, exhibited a large model of his flexible 
car for ship railways, the invention chiefly relating to 
the use of a cradle, which supports a large number of 
flexible cushions or tubes, the ends of which are carried 
up the sides of the ship, and, being filled with water, 
a 4 make for the ship'a semi-continuous water cushion, 
with a small weight of water divided up into very small 
quantities. The system has been favourably reported 
upon by Mr. W. R. Kinipple, M. Inst. C.E., and Sir E. J. 
Reed, and it is now proposed to construct a line to 
connect the Bristol and English Channels. A line has 
been surveyed from between Lyme Regis and Seaton, on 
the South Coast, where Beer Head affords a lee shelter 
from westerly gales, to Burnham, on the north of Devon, 
or south side of the Bristol Channel. Such a railway, if 
successfully .worked, would, it is urged, enable ordinary 
ships, colliers, and special vessels to save a great many 
miles and a most dangerous voyage round Land’s End. 

Hitherto the railways in the Malay Peninsula have 
been constructed by the Colonial Government, but 
private enterprise has succeeded lately in obtaining a 
concession from the native State of Sungei Ujong, with 
the consent of the Colonial-office, and has constructed a 
line which is now on the point of completion. The 
terminus of this railway abuts upon a natural deep-water 
harbour on the west coast, about 150 miles north of 
Singapore, and runs thence up the country in a north- 
easterly direction towards Pahang, terminating for the 
present at the town of Seremban, the capital of the 
State, and the centre of a large tin-mining and agricul- 
tural district. The line is equipped with passenger and 
goods stations, locomotive sheds, engine shops, and a 
pier extending into deep water, and it claims to become 
shortly a trunk line leading to one of the best ports on 
that coast. It is of metre gauge, with maximum 
gradients of 1 in 80, and the engines are by Messrs. Diibs 
and Co., of Glasgow. Mr. W. Shelford, M. Inst. C.E., is 
the engineer. 

In tunnel work at home the most noteworthy have been 
the completed City and South London tunnels and the 
new system of tunnelling at King’s Cross’ with steel 
needles instead of overhead timbers. Abroad, however, 
a good deal of tunnel work has been done. The Hudson 
tunnel, which was commenced by Mr. Haskin more than 
a dozen years ago, and has been carried on by fits and 
starts periodically since, has made fair progress this year 
in the hands of Messrs. Pearson and Sons, contractors. 
The first half of this year was chiefly occupied in the 
difficult work of “swopping horses when crossing a 
stream,” this tunnel having been driven about 1500ft. 
under the river with the aid of compressed air, but with- 
out a shield, when, on the advice of Messrs. Fowler, 
Baker, and Greathead, the shield system was substituted. 
Owing to the extreme and unexpected fluidity of the soil, 
an air pressure of 401b. per square inch had to be kept 
up during the erection of the shield, and the effect upon 
the workmen was very severe. The first lengths of the 
tunnel were, for the same reason, driven under circum- 
stances of great difficulty; but as soon as the soil reverted 
to its original character of fairly solid silt, good progress 
was attained without trouble with a pressure of air 101b. 
to 15lb. per square inch less than was found necessary 
with the earlier portions of tunnel. A rate of 8ft. per 
day has been maintained for six working days a week, 
and so long as the soil continues normal this experienee 
gained at the Hudson tunnel and elsewhere indicates that 
this rate ought to be easily maintained. In tunnelling, as in 
all other mining operations, a thorough knowledge of the 
ground can, however, only be attained by carrying out 
the works themselves, as borings, unfortunately, are too 
frequently misleading. On the Severn tunnel, for 
example, they gave no indication of the fault which 
necessitated the lowering of the rails some 10ft., and the 
enormous present annual expenditure in pumping. At the 
Channel tunnel works, on the other hand, the explora- 
tion driftways indicate better material than was 
anticipated from the borings. During the year the 
Sarnia tunnel under the river St. Clair to Port Huron 
has been completed, and great rejoicings and banqueting 
have marked the success so far of almost the first 
large under river tunnel in the States. The trains of 
the Grand Trunk Railway of Canada will now be able to 
run through without the delay heretofore required 
for the ferry transfer, which was often considerable in the 
winter. This tunnel is in all 6050ft. long—1850ft. being 
on the American side, 2300ft. under the river, and 1950ft. 
on the Canadian shore. It is circular in form, the outer 
ring being 21ft. in diameter, and composed of cast iron 
segments bolted together and lined with masonry. It 
carries a single track, and it is proposed to build a second 
tunnel of similar dimensions when a second track is 
required. The tunnel is chiefly through blue clay, and 
was excavated within a pneumatic shield, driven forward 
by hydraulic presses, the work being carried on from 
both ends. 

The successful completion of the Sarnia Tunnel has 
stimulated projectors, and a company has been organised 
to build.a similar tunnel, about 3000ft. in length, under 
the Detroit River from Detroit to Windsor. 

It is not even yet possible to say what will happen 
with regard to the Blackwall tunnel. The London 
County Council submitted the question to Sir Benjamin 


| Baker, and granted money for preliminary sinkings with 
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a view to finding out the character of the subsoil. The 

lan proposed to be followed by Sir Benjamin Baker in 
puilding this tunnel is similar to that which has been 
adopted in the construction of the City and South London 
Electric Railway, but whereas the tunnels of that com- 

any are 10ft.in diameter, the one projected at Blackwall 
ee an outside diameter of 27ft. and an inside of 28ft. 
The nearest approach to these dimensions are the Hudson 
Tunnel, which is 20ft. in diameter, and the Sarnia Tunnel, 
which is 21ft. 

The New York. Board of Aldermen have granted a 
franchise to the New York and Long Island Rail- 
road Company, which proposes to connect the New 
York Central and Hudson River Railroad with the Long 
Island Railroad by a carefully worked out scheme of 
tunnels. The project has been before the New York 
aldermen for three years, but until recently the franchise 
has been withheld. 

With reference to waterworks engineering one naturall 
turns first to the great Liverpool Waterworks!”, by which 
the upper waters of the Vyrnwy will be brought for a dis- 
tance of seventy-six miles to Liverpool, though on the eve 
of comprenen, are not completed. Lake Vyrnwy has for 
more than a year been full to overflowing. The water- 
tightness of the great dam continues to be remarkable, a 
peculiarity which we believe it shares with no other great 
structure of masonry. The Vyrnwy tower, containing 
the straining machinery and the regulating valves, and 
the whole of the aqueduct, except at two or three points, 
are ready for work, and as far as the river Weaver in 
Cheshire they are not only so, but have been charged and 
tested. For a long time past the pipes have been subject 
to the full pressure of water to this point, and nothing 
remains but to connect up the gaps. One of these 
gaps—the crossing of the Mersey at Fidler’s Ferry 
—the most serious and difficult portion of the aque- 
duct, was not, as we have formerly shown, originally 
intended by the engineers in its present form. It 
has been forced upon the Liverpool people, and their 
engineer, Mr. Deacon, by a decision of the Board of 
Trade, which required the pipes to be laid at such a 
depth that tunnelling had to be resorted to. We believe 
that the difficulties are being surely, if slowly, overcome. 
The great water tower at Norton, in Cheshire, is practic- 
ally completed, and is visible from the London and North- 
Western Railway to all travellers from London to Liver- 
pool, at a point about four miles south of Runcorn. Lake 
Vyrnwy and Mr. Deacon's works have hitherto borne the 
evil reputation not only of inaccessibility, but of total 
absence of accommodation for travellers. All this is now 
changed. We had heard that an hotel had been erected, 
but we were not prepared to find, as we did on our last 
visit, a house of such exceptional comfort, 1200ft. above 
the sea, and commanding one of the most beautiful scenes 
we have ever witnessed. The enterprise of the Liverpool 
people, their magnificent lake, and the great dam and 
tower, so cunningly built that they actually add to its 
picturesqueness, may now be studied at leisure, and with 
pleasure and benefit. 

Many other works might be noticed, but the most note- 
worthy feature in this branch is the large number of small 
waterworks which have been constructed or are being 
carried out for small towns. 

In a recent issue we gave an account of the completion 
uf the Colombo Waterworks. The report by Mr. Burnett, 
M. Inst. C.E., the engineer under whose immediate 
supervision this work has been carried out, furnishes an 
instructive lesson to which the attention of those con- 
templating similar provision may usefully be directed. 
In our description we named the great length of main by 
which the water has been brought from the reservoir on 
the gathering ground at Labugama. The costliness of 
this may be readily appreciated; and it is most unsatis- 
factory to learn that there is every prospect of it, within 
another ten years at furthest, becoming inadequate to 
enpply the needs of the rapidly increasing population of 
Colombo. Mr. Burnett’s report fully exculpates the late 
Mr. Bateman, who designed the work, from any want of 
the foresight which might have obviated this prospect of 
insufficiency. Looking forward to the ultimate needs of 
the capital city of Ceylon, that gentleman from the first 
proposed a main of far larger capacity. ‘The members of 
the Colombo Municipality, however, in their desire to 
reduce the first outlay, insisted on a reduction of the 
diameter of the main to that ultimately adopted. The 
result of this short-sighted insistence has now, as Mr. 
Burnett has told us, in the course of the seventeen years 
since the designs were prepared, become painfully 
apparent, and he expresses the opinion that before 
another decade has passed it will be absolutely neces- 
sary to a a subsidiary main. Now, when 
it is recollected that the length of that at present 
laid is some twenty-seven miles, the expenditure that 
will have to be incurred for this additional provision 
may readily be estimated. It will have no proportion to 
the cost which would have provided for carrying 
out Mr. Bateman’s original recommendation, and the 
people of Colombo will have to pay very heavily for 
their municipal representatives having failed to assess at 
its proper value the opinion of the expert they employed. 
The report under notice informs us that the pressure on 
the present main exceeds 105 lb. on the square inch, and 
with such a pressure it can only be by the provision of 
numerous escape valves, and by the most careful atten- 
tion to their working, that disaster to the main can be 
avoided. Any hope, therefore, of subsidising the flow 
through the main by pumping at its head in times of 
excessive demand must be abandoned. A distinct and 
separate additional twenty-seven miles of pipe will have 


to be laid, as Mr. Burnett calculates, within the next ten | th 


years at the furthest. The importance of the lesson 
thus taught should not be overlooked, for very many 
thousands of pounds will have to be paid for its non- 
a by the City Fathers, in this instance, of 
Colombo. We cannot close our remarks on this subject 
without expressing the regret with which we have heard 





of the death of Mr. Burnett since he returned to this 
country. He but lived to see the successful completion 
of the work, during the progress of which he had had to 
overcome so many disheartening difficulties and tem- 
porary failures, His last work has been to furnish us 
with a record and suggestions which should have the 
careful study of all those engaged with similar work 
of the future. It is singular that during the construction 
of the Colombo Waterworks Mr. J. F. Bateman, their 
designer, Mr. Rowbotham, his chief assistant, and now 
Mr. Burnett, the resident superintending engineer, should 
all have gone over to the great majority! 

The English Channel Crossing still occupies the serious 
attention of promoters. Those of the Channel Bridge?! 
are expending money on their project, and their repre- 
sentatives in England have deposited a Bill for a harbour 
near Dover in connection with the enterprise. New 
surveys have been made by M, Renaud, a hydrographic 
engineer. He recommends a new line and a straight 
bridge from a point 350 m. north-east of the light to the 
west of the South Foreland, and it terminates 300 m. 
north-east of the entrance of the tunnel near Cape 
Grisnez. Its length is 33,450 m. The greatest depth of 
water met with on the line was from 50 to 51 m., a depth 
extending only over a distance of 1700m. The length 
of the bridge along the line now proposed is shorter 
by 5150 m. than that suggested in the preliminary 
scheme. Moreover, it avoids depths of 55 m., and those 
over 50m. extend only over a comparatively short 
distance. Instead of four millions of metres cube of 
masonry there will only be three and a-half millions. 
About 50,000 tons of metal will be saved. Lastly, there 
will be 92 piers instead of 112, and of these 92 piers 
seventeen will be sunk in depths of 30m. to 40m., thirty- 
one in depths of 40m. to 50m., and the others in depths 
of less than 30 m. 

Sir E. Watkin keeps his. Channel tunnel project well 
to the front, and Sir E. J. Reed has revived the sub- 
merged tube tunnel scheme. The Forth tunnel project 
has been revived as a means of securing a crossing west 
of Inchgarvie, for the railway companies which have not 
running powers over the Forth Bridge. 

Preparations have been made for the construction of 
the long-talked-of bridge across the Danube for con- 
necting Roumania with Dobrudtcha. Operations have 
commenced at Czernavoda and Fetesti, and the total 
length of the bridge will be 2460ft., and will have five 
spans, of which four will be 460ft. and the centre span 
620ft. It is stated that some of the piers will be 80ft. 
below water, while the rail level will be 115ft. above 
mean water level. 


MECHANICAL ENGINEERING. 

About 20,000 patents, representing, it is to be pre- 
sumed, at least an equal number of inventions, are 
applied for in this country each year. If we add to 
these the numbers for other countries, such as France 
and the United States, it will be seen that the aggregate 
is immense, probably reaching something not far short of 
fifteen hundred per week. The percentage of those that 
ever come to anything or bring the inventor one sixpence 
of profit is almost infinitesimally small. During the 
last year, as in immediately preceding years, no reall 
noteworthy invention has been produced. It would 
probably be untrue to assert, even with reserve, that 
there is no longer much room for inventions or improve- 
ments; but it is certain that it daily becomes more and 
more difficult to see in what direction substantial 
advances can be made, at all events in mechanical 
engineering. It has been very neatly pointed out 
that there are two kinds of inventions — the one 
generic, the other specific. The generic invention 
involves a principle, and by a legal fiction cannot 
be patented. The specific invention refers to the 
way in which the principle is applied. Thus, for 
example, Watt’s invention of the separate condenser was 
generic. It involved a new principle never before applied 
to the steam engine. The addition of the air pump and 
the methods by which it was worked constituted a specific 
invention. Now the field for generic invention appears to 
become narrower day by day, but there seems to be 
searcely any limit to the opportunities which exist for 
effecting changes in details in all kinds of machinery and 
mechanism, which have next to nothing to do with the 
principles involved. These last. depend more or less on 
natural laws, and it is at once difficult to point outa 
natural law that is available for further development as a 
servant of man, and to conceive of the existence of a law 
not yet discovered. There are, however, certain recent 
applications of laws, our acquaintance with which is of 
comparatively recent date, which furnish a field in which 
the inventor may work to advantage. As an example we 
may cite the apparently simple matter of reducing gear, 
by which the speed of an electro-motor may be let down 
or reduced to that of the driving wheels of a tram car. It 
appears that nothing has yet been devised which is satisfac- 
tory. The best results seem to be got with pinions made of 
raw hide. Anyone who possesses the inventive faculty, and 
thinks that he can solve the problem, will, however, do well 
to familiarise himself with its character first. Other 
instances of the need for improvement in the details of 
various forms of mechanism might be cited. We have, 
however, said enough, we fancy, to explain our meaning. It 
is not remarkable that no invention has been produced 
in 1890, or is likely to be produced in 1891, that will 
startle the world. On the other hand, however, it must 
not be forgotten that a great deal of useful work remains 
to be accomplished in various branches of mechanical 
engineering. Thus, for example, notwithstanding that 
ousands of screw propellers have been made and fitted 
to ships, the ignorance which exists about their mode of 
action is so dense that nothing but empirical calculations 
exist to guide us in designing them; and in no case is it 
certain or nearly certain that any particular ship is fitted 
with the best propeller that could be fixed on her tail 
shaft. In all cases we find that trial and error, and that 
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alone, is the system adopted in providing ships with their 
serews. It may be said that experimental investigation 
could be employed to settle the whole question of the 
mode of action of a propeller; but it is almost impossible 
to see how an inquiry of the kind is to be carried out. 
Tank experiments, for example, have frequently been 
tried, but nothing has come of them; and we are daily 
presented with most anomalous results, sometimes brought 
about by accident—as, for instance, when a steamer lost 
in a storm two blades out of four, and made subsequently 
better time than she had ever made.before. But although 
it is not easy to suggest the way in which such an 
inquiry as that of which we speak should be carried out, 
we are far from saying that men do not exist with 
brains quite equal to the task; and they have this to 
encourage them, that the waste, or apparent waste, 
of power attending on the use of the screw propeller is 
so great—only about 50 per cent. of the whole power of 
the engines re-appearing at the thrust bearing—that 
there is ample room and scope for effecting improve- 
ments. But we repeat that we believe that such im- 
provements can result only from the acquisition of 
information concerning, to use the words of one of 
our correspondents, ‘what a screw does to the water, 
and what the water does to ascrew.” No one at this 
moment knows precisely why it is that a manganese bronze 
propeller is better than one of iron or steel. It is easy to 
say that it is so because the bronze screw is the smoother 
of the two, and moves with less friction. This is pro- 
bably only a small part of the truth. It is fair to assume 
that a rough propeller will carry more water round with 
it, so to speak, than a smooth one, and the action 
generally of cross currents, &c., may reduce efficiency. 
It has been stated, but we do not vouch for the accuracy 
of the statement, that ships which carried a port or 
starboard helm, while they had steel or cast iron pro- 
pellers, ceased to do so with bronze or gun-metal screws 
of precisely the same dimensions. If this be so it would 
go to prove that there is something in the hint which we 
have thrown out. 

The most remarkable event in mechanical engineering 
which occurred during the past year was the breaking 
down of the low-pressure starboard engine of the Inman 
and International steamship City of Paris, which occurred 
off the coast of Ireland on the 25th of March. It will be 
remembered, no doubt, that the whole engine, with a 
cylinder 113in. in diameter and weighing forty-eight tons, 
literally fell to pieces in less than half a minute. No 
explanation of the cause that can be regarded as entirely 
satisfactory has ever been given. The Board of Trade 
inquiry was of small account. The astounding assump- 
tion was made that a steel shaft 22in. in diameter was 
able to drop 8in. in a length of about 35ft. without dis- 
organising the stern gland inboard or the bearings in the 
tunnel; that at last it broke, and the engine was wrecked 
by racing. But no one has attempted to explain how it 
happened that on this assumption the keeps were all 
ripped up off the shaft in the tunnel. We have never 
seen any reason to alter the views we have expressed on 
the subject, and an examination of the broken shaft in 
Messrs. Vickers’ works since we wrote has only served 
to strengthen our opinion; the quality of the shaft 


Y | being, as could be judged from the fracture, in every way 


admirable. In screw shafts, however—or rather, in the 
way in which they are put to work—there is a crying 
need for improvement. It is not too much to say that 
they fail far more frequently than anything else about a 
steamship; and it is by no means improbable that these 
failures are responsible for the total loss of many steam- 
ships; as, for example, the National Company’s s.s. Erin. 
In the French Navy it has for many years been the 
custom to interpose a universal joint between the crank 
and screw shafts, or to put one in the tunnel, and, we 
believe, with the happiest results. 

In marine engineering nothing new has been accom- 
plished during the year; but ground gained has been 
consolidated. Thus pressures have gradually crept up 
from 150 1b. to 1€01b., which seems to be the favourite 
just now; but there are not .wanting indications that 
180 1b. will be pretty commonly carried, at all events in 
new boilers, before long. Shipowners care very little - 
whether any particular system of construction or working 
is right or wrong in theory, so long as the practical results 
in the shape of coal bills are satisfactory. For some 
time past Mr. Howden, among others, has been working 
hard at forced draught, and there is reason to believe that 
he has fitted a larger number of steamers than anyone 
else working in a similar direction. It is proper to say 
that, as is often the case, he has had to modify in some 
respects the opinions which he originally expressed, and 
has found that in moderation lies his strength. He 
uses low-pressure heated air, the pressure in the ash- 
pits seldom exceeding an inch of water. It must be 
borne in mind that the funnels of steamships are as a 
rule short. A height of 70ft. above the fire-bars is seldom 
exceeded, except in the largest steamships. This is about 
one-half the height of normal factory chimneys, and 
it follows that Mr. Howden does little more than place 
his marine boilers, in the matter of draught, on an 
equality with ordinary stationary boilers. Again, in 
spite of the wind-sails, every seagoing engineer knows 
that the supply of air to stokeholds is a very fluctuating 
quantity. Thus, with the wind right aft, it is a diffi- 
cult thing to keep steam as compared to the results 
obtained witha head wind. With fans the engineer is in- 
dependent of the wind. Mr. Howden aims at a rate 
of combustion of about 28 1b. to 30 lb. per square foot of 
grate per hour, which is really quite moderate. The 
results obtained with a combination of triple-expansion 
engines and forced draught, as compared with the now 
old-fashioned compound engine and natural draught, are 
startling. Thus, for example, the Sarmatian had origi- 
nally ten single-ended boilers, occupying a length of 
51ft. 6in., and twenty furnaces; the total length of engine, 
boiler, and bunker space being 124ft. She has now two 
boilers and six furnaces, 3ft. 741:n. diameter, occupying 
with engines and bunkers 59ft. 6in., giving an increase of 
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1950 tons of cargo space at 40ft. to theton. The engines 
indicate 2000-horse power. The City of Dundee indicates 
2000-horse power with two boilers 14ft. 3in. by 11ft. 6in., 
and six furnaces 3ft. 6in. diameter. The pressure is 
160 Ib. in both cases. 

A detailed statement now before us, giving the names 
of the various steamers to which forced draught has 
been fitted or contracted for during 1890, with the indicated 
horse-power of each, and the names of the engi- 
neers fitting the steamers, and of the firms and 
companies owning the vessels, shows us that forty-two 
steamers have or are being fitted by other engineers 
under license from Messrs. Howden and Co., the aggre- 
gated horse-power of which is 86,360 indicated, while the 
number of steamers in addition fitted or contracted for by 
Mr. Howden’s own firm during the year is thirteen, with 
an aggregate of 39,160, ing a total of 125,520 
indicated horse-power fitted or in progress during 1890. 
Mr. Howden has always claimed for his system of forced 
draught that, sastaak of being more severe on the 
interior of the boiler to which it is applied, it is less 
injurious than natural draught, owing to the heat being 
sustained at a much more uniform temperature and being 
much less subject to. sudden alternations of heating and 
cooling. As without doubt it is the sudden changes of 
temperature that work so much havoc in boilers, this 
claim is apparently founded in reason, as, from the mode 
in which the furnaces are worked, there can be little or 
no admission of cold air when a furnace door is opened. 
The air pressure is by the act immediately broken for 
that furnace, and as the upper valve is in practice then 
left open, a screen of warm air sp across the open 
mouth of the furnace, supplying all that the reduced 
chimney draught is able to take. The fact remains that, 
so far as we can learn, no injury has ever been caused in 
any boiler on this system to furnaces, combustion 
chambers, tube plates, or tube ends. It is now well 
known that the Inman Company, after having experience 
of its working and that of the closed stokehold system, 
have placed the City of Paris in Messrs. Howden’s hands 
for conversion to their system of forced draught. We 
understand likewise that there are contracts under 
negotiation for other high-powered steamers, in which 
this system will form a leading feature. We have par- 
ticulars sent us of some examples of the reduction of 
space occupied by the boilers, and consequent additions 
to cargo space in several steamers refitted by Messrs. 
Howden and Co. in 1890, which are most interesting. 
We have already referred to the Sarmatian. The Peru- 
vian, previous to being refitted, had eight boilers and six- 
teen furnaces. She was refitted with two boilers and six 
furnaces. With the forced draught and improved engines is 
obtained, with half the consumption of coal, an equal 
power to that formerly obtained from the eight boilers. 
The saving of space from the reduced boiler-room and 
re-arrangement of bunkers, added to the cargo space 
74ft. 6in. In another of the steamers refitted, the 
Aleppo, two double-ended boilers with six furnaces, or 
twelve in all, were removed and two single-ended boilers 
were fitted with two furnaces each, or four inall. A 
greater indicated horse-power is being obtained in this 
steamer from the four furnaces with forced draught and 
triple-expansion engines, than from the twelve furnaces 
with natural draught and compound engines, while the 
consumption is little more than one-half. In a fourth 
steamer, the Indiana, refitted, three double-ended boilers 
were removed, having six furnaces each, or eighteen in 
all, and were replaced by one boiler with forced draught, 
having three furnaces. In this steamer, however, the 
indicated horse-power was reduced from 1900 to 1150, 
the steamer—formerly a first-class passenger ship—being 
now used for cargo purposes. The space saved for cargo 
carrying in this steamer is very large. 

The arrangement adopted by Mr. Howden is very 
similar to that adopted in the Teutonic and Majestic, 
recently described in our pages. A stack of iron pipes is 
fitted in the base of the fs al or top of the uptake. 
The cold air from the fans is led into this chamber, and 
circulates round the outside of the tubes, through which 
the smoke passes, and is raised in temperature by about 
150 deg. Two-thirds are then delivered into the closed 
ashpit and one-third above the fire in front, valves being 
provided by which the blast can be shut off when the fire- 
door is opened. An objection has been raised that if the 
door should be opened without shutting off the ashpit blast 
the stokers would be burned by the back rush of air into 
the stokehold. In practice, however, we find that nothing 
of the kind takes place. The “pull” of the chimney is 
about equal to the force of the blast, and even if a door 
be opened without closing the air valve, no serious results 
ensue; indeed, in some cases the stokers do not go to the 
trouble of closing the air valve. It has also been urged 
that when the furnaces are so few, cleaning fires must pull 
down the pressure; but this is notso. One fire is cleaned 
at a time, the blast being wholly shut off it and the fans 
driven just then a little faster, so that the other furnaces 
do the whole work. We have examined a large number 
of reports, and do not hesitate to say that these have 
fairly converted us. We have looked with natural sus- 
picion born of the disastrous failures which have attended 
the attempt to use forced draught in the Navy, on Mr. 
Howden's views. But we think there is no longer reason 
to doubt that he has really achieved a great success, due 
beyond question to the fact that he has not attempted to 
do too much, and that his air pressures are strictly 
moderate. We have referred so recently to the experi- 
ments being carried out by Mr. W. A. Martin with 
induced draught, that it is enough now to mention them. 

During the past year some further progress has been 
made with the introduction of water-tube boilers. It is 
a singular fact that in this country they were not received 
with any favour, and in America with little until the 
electric light companies adopted them They are not 
specially economical generators. They are expensive in 
the matter of first cost. They cannot get on with bad 


water, and even with good water much money has to be 
spent in cleaning them, but they are very safe, and they 





are eminently suitable for situations where room is 
limited. In not a few instances, indeed, electric light 
companies have put them upon two floors, one set on the 
ground floor and another set on the first floor. In the 
United States energetic efforts are being made to adopt 
the principle to marine purposes. A number of boilers 
have recently been made the subject of Government 
tests. These are the Lagrafiland D’Allest boilers which 
consists mainly of two flat stayed chambers connected by 
inclined water tubes, and provided above with a hori- 
zontal steam drum. This boiler with forced draught 
burned 51 Ib. of coal per square foot of grate per hour 
and evaporated 8°43 Ib. of water per pound of coal 
on a six hours’ trial. The Towne boiler is a box 
composed of an inner and outer shell. The sides are 
inclined at an angle of about 30 deg., so that the lewer 
half of one side is parallel with the upper half of the 
other side. These parallel sides are connected by in- 
clined water tubes arranged in groups, the angle of incli- 
nation being reversed for each group. The grate is in the 
bottom of the box, and a steam drum is provided above. 
The Bartlett boiler consists of an upper chamber U-shaped 
in section, from which are suspended by 4in. tubes two 
other chambers, one at each side of the grate. Through 
these water tubes pass Qin. fire tubes; above is a steam 
drum connected with the upper chamber. The Ward 
boiler consists of a vertical central cylindrical drum, 
from which extend what are known as “ Manifold’s”— 
radial chambers, three in number. From these rise 
vertical tubes, into which are secured the ends of hori- 
zontal tubes curved toa semicircle. The grate is circular, 
and extends underneath all the tubes. The following 
table gives the comparative weights, &c., of some of these 
boilers and of boilers of normal type :— 
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Type. Combus-| tion per | Weight ovum puna of 
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Belleville... ... ... 5 5 2°02 21 25 
Herreshoff .. ... 1 “95 “72 6 9 
il i A 12 | 112 87 13 
eee | 44 | 24 164 23 
Locomotive 39 81] 87 | 125 | 385 
Ward 22 | %8 1:27 5 153 





The weight per indicated horse-power is estimated on a 
basis of 201b. of water per hour for all cases, excepting 
the Scotch boiler, where 25lb. has been used, as this 
boiler was limited to 801b. pressure of steam. 

The evaporative economic efficiency calculated from 
and at 212 deg. and expressed in pounds of water per 

und of coal, was as follows :—Belleville, 9°6lb.; Herres- 
hoff, 7°6 lb.; Towne, 10°46 lb., the rate of combustion 
being only 4°3 lb. per square foot of grate per hour, and 
5°6 lb. when the consumption rose to 24°5 lb. The Ward 
boiler burning 15°5 Ib. gave an evaporation of 8°28 Ib., and 
burning 62°5 Ib. of 6°34 lb. The Scotch or ordin 
marine boiler burning 24°8 lb. evaporated 8°13 lb., and 
burning 38 lb. evaporated 7°87 lb. The locomotive 
torpedo boat boiler burning 98 lb. evaporated 6°97 Ib., and 
burning 121 Ib. evaporated 6°62 Ib. The Ward boiler 
burning 55 lb. per foot of grate per hour evaporated 8 lb. 
It will be seen from these figures that none of the boilers 
tested was equal in general efficiency to the ordinary 
type, their advantages consisting wholly in saving of 
space and weight. Taking into consideration the com- 
plexity of the construction and the difficulty of effecting 
repairs, it may be safely said that none of the water-tube 
boilers named promises to bethe marine boiler of thefuture. 
It appears to us not unlikely that the solution of the 
seallien lies in the forced circulation principle. The 
objections to this are that as hitherto constructed the 
water is permitted to boil in the tubes through which it 
is being pumped. The generation of steam interferes 
with the circulation, blowing the water out of the upper 
ends of the coils, which then burn. No amount of pump- 
ing power can prevent this. The proper course to pursue 
is to pump always under such a pressure that steam can- 
not be generated in the tubes. The heated water will be 
discharged at each stroke of the pump under a loaded 
valve into a steam chamber; there a portion of it will 
instantly flash into steam, while the remainder, falling to 
the bottom of the steam chamber, will find its way to the 
circulating pump. This is nothing more than a sketch 
of the principle of action involved, which is both theoreti- 
cally and practically sound. So far as we are aware it 
has never yet received a fair trial. The working out of 
the details presents some difficulties—none that can be 
regarded as insurmountable. As to novelties in the 
details of boiler engineering in this country, nothing more 
remarkable than the Servé tubes recently fully described 
in our pages has been brought forward during the past 
year. 

Messrs. Yarrow,and Co. have during the past year 
turned their attention to water-tube boilers, and Mr. 
Yarrow has invented one which has proved very 
successful. In general terms it may be described as A- 
shaped, the inclined tubes forming the legs of the A being 
straight. There are three large horizontal tubes, into 
which the inclined tubes are fixed by rolling. The great 
difficulty met with hitherto in making boilers of this 
kind lies in obtaining access to the tube ends. This Mr. 
Yarrow does by simply making each horizontal tube of 
two portions, a top and a bottom, bolted together through 
flanges along the sides. Of course we do no more than, 
as we have said, indicate the general principle involved, 
without going into details. The firm have, however, no 
intention of abandoning the locomotive type for torpedo 
boats, because that form has proved itself thoroughly 
trustworthy and satisfactory. However, the firm is now 
fitting a torpedo boat with a tubulous boiler for experi- 
mental purposes. 





Mr. Brown, formerly of Sulzers in Winterthur, is 
bringing out a water-tube boiler, which we shall probably 
illustrate in an early impression. Messrs. Davey, Pax- 
man and Co., of Colchester, are experimenting with a 
water-tube boiler of French invention, which possesses 
some good constructive features. 

In the construction of marine engines, makers pursue 
the even tenour of their way; designs have become to a 
certain extent stereotyped, and there is small temptation 
to introduce novelties. The adoption of the quadruple- 
expansion system by Messrs. Yarrow and Co. for torpedo 
boats appears to be a step in advance; at all events, the 
results obtained have been quite satisfactory. In the 
Navy, and, indeed, in most high-speed boats, the diffi- 
culty of dealing with momentum and inertia remains to 
be settled. Mr. David Joy has attained some excellent 
results with “kicker,” or auxiliary gear, in taking the 
stress off excentrics actuating large valves at high speeds, 
concerning which we shall have more to say at another 
time. In the North an attempt has been made, we 
understand, with very great success, to get rid of 
“knock” by fitting elastic cushions under the nuts of the 
bolts of connecting-rod big ends. The cushions are of 
india-rubber, bedded in cups, which prevent them from 
spreading laterally. It is stated that they entirely 
prevent noise, and that the brasses give no trouble 
whatever. We shall watch the progress of this invention 
with interest. 

Concerning the progress of locomotive engineering 
during the past year nothing need be said, because we 
have no novelties to notice, either in the immediate past 
or for the immediate future. The questions connected 
with the compound locomotive remain unsettled; one 
party maintains, and advances abundant arguments to 

rove, that the compound locomotive must be and is 

tter and more economical than the non-compound— 
another party, equally influential, maintains that the 
gain is so small as not to be worth having. The results 
of experiments made in the United States by Mr. Barrus, 
for example, are to that effect. We fancy that the truth 
lies between the two opposing parties, and that a good 
deal depends on the circumstances under which the 
engine is worked. That a saving of 15 to 20 per cent. 
can be effected we do not doubt, but we are not sure that 
it can always be obtained, under all conditions and 
circumstances. As to the advances that have been made 
in oil and gas engines during the past year, they have 
been so fully set forth in our columns that nothing 
remains to be said here worth saying. 

The most noteworthy novelty in the mechanics of 
metallurgy is the Munton process of rolling tires, which 
differs materially from any system hitherto used. It 
may be summarised as follows:—(1) The ingot is cast 
with a hole cored out large enough to‘admit a small roll. 
(2) The ingot is heated and taken to the rolling mill, 
where its top, with its imperfections, is sheared off and 
the bloom left of a given weight. At the same heat and 
by the same operation the bloom is also roughed out by 
the roughing rolls of the mill and edged down by 
horizontal rolls. (3) The bloom is re-heated and 
placed in the tire rolling mill, where it is rolled 
and finished to the exact inside and outside dia- 
meter required. Mr. Munton is now rolling at Mel- 
rose, near Chicago, two and three tires at one opera- 
tion. The ingot is parted or “slit” in the same mill by 
which the tires are rolled, and at the same time. Two 
upright rolls are used, one roll works on the inside the 
other on the outside of the tire. The outside roll is 
driven. It has a sharply bevelled edge as a top cutter, a 
projecting flange as a central cutter, and a bottom flange 
to support the base of the ingot. Grooves are formed in 
this roll at suitable places to shape partly the tread of 
the tires. The flanges all extend the same distance out- 
ward from the roll. The inside roll has projecting 
flanges to correspond with those on the outside roll, but 
shorter. Mr. Munton has, moreover, patented improve- 
ments on this process by which two or more tires can be 
slit, roughed, and finished at the same heat by using a 
separate finishing mill in conjunction with the slitting 
and roughing mill, or four tires could be finished at a single 
heat. Anewand more powerful mill than any before con- 
structed is being made. Its entire length will be 80ft.; 
its height, 44ft.—20ft. below and 24ft. above the level of 
the ground ; its width, 21ft.; its calculated weight, 891 
tons. The bed-plate will be built in six sections, with a 
whole length of 54ft. 10in. and weight of 126 tons. The 
inside pressure roll will be 20in. in diameter; its weight, 
12 tons. The edging roll will be 20in. in diameter, its 
weight, 8 tons. The power required will be furnished 
by a pair of compound condensing engines develop- 
ing 2000-horse power at eighty revolutions per 
minute, with an initial pressure of 100lb.; _ the 
diameter of the high-pressure cylinder is 28in. and of 
the low-pressure cylinders 47in., by 48in. stroke. The 
engine chaft will be connected with the 17in. main 
driving shaft, which carries a helical spur wheel of 71in. 
diameter and 20in. face, which matches on the top with 
a 63in. helical spur wheel to drive the 12in. bottom 
edging shaft at ninety revolutions a minute. The 7lin. 
spur wheel also matches into a 98in. wheel below it to 
drive the 13}in. bottom driving shaft at sixty revolutions 
a minute, and this shaft, through a pair of mitre gear 
wheels of 60in. diameter, drives the vertical exterior 
pressure shaft of 16}in. diameter. The mill will rough 
out four tires simultaneously from the ingot, and will roll 
hoops up to 12ft. in diameter. 

‘About twenty years have elapsed since Mr. J. Haswell, 
locomotive superintendent of the Austrian State Railways, 
brought out his system of hydraulic forging, which he 
carried on with the utmost success at the railway works 
in Vienna. Various attempts were made to introduce it 
into this country, but no one would take it up. Now, 
however, hydraulic forging presses are being made all 
over Europe. Thus, Messrs. Sir John Brown and Co. 
have one with a capacity for squeeze of 4000 tons; 
Messrs. Vickers have another of great power. At 
the works of Herr Krupp, and at those of Messrs. 
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Schneider. and Co., in France, similar presses are 
now in use, and one has been erected at the Terni 
Works in Italy, where the forging of guns and armour- 
lates is largely carried on. A 4000-ton press, ordered 
io a Chatillon company, has been delivered, and is now 
in course of erection by Messrs. Tannett, Walker and Co., 
Leeds. 

Among the curiosities of construction may be men- 
tioned the new building for the printing and publishing 
of the New York World, which was opened on the 10th 
ult. The building, which stands at the corner of Frank- 
fort-street and Park-row, New York, is the highest office 
building in the world, and is the highest structure of any 
kind in the city. In the main structure there are four- 
teen full stories above the sidewalk level, and in the dome 
there are six full stories. Underground there is one full 
storey devoted to the press room. Besides these there 
are four mezzanine stories.. The total number of floors 
is twenty-six. From sidewalk to the top of the dome or 
lantern floor is 309ft. The building contains two miles 
of wrought iron columns, sixteen miles of steel beams, 
and about 5,000,000 lb. of iron and steel, enough metal to 
lay twenty-nine miles of railway. There are 142,864 
square feet—about 8} acres—of floor space. There is 
brick enough in the building for 250 ordinary houses. 
The composing room is on the twelfth floor. There the 
type is set and the matrices made for stereotyping. The 
latter work is executed in the basement, so that the type 
never leaves the composing room floor. 

During the year some novel, and in a sense startling, 
propositions have been made. One is to put on a line 
of steamers to run from Milford Haven to St. Charles’ 
Bay, on the Labrador coast. It is believed that 
the run could be made in three and a-half days. A 
railway some 850 miles long would have to be con- 
structed to connect Quebec with St. Charles Bay. The 
railroad line would run through an almost uninhabited 
and desolate country, and would have no local traffic 
whatever. It is stated, however, that several capitalists 
are interested in the scheme. Another proposal is to 
construct a colossal steamer, 1000ft. long and 800ft. broad, 
which would cross the Atlantic at a speed of about fifteen 
knots an hour. Sir Nathaniel Barnaby, speaking of the 
proposal for such a ship recently at Pittsburgh, said :— 
“ns sogeeret to me to be perfectly practicable with a 
draught of water of 26ft. I thought the minimum length 
and breadth would be 1000ft. long and 300ft. broad. I 
estimated that with engines of 60,000-horse power, an 
ocean speed of fifteen knots could be obtained. Two sets 
of apparent difficulties had to be overcome, viz., those 
connected with the building of the ship afloat, and those 
pcr Sy receiving and discharging cargo. The ship 
would be a steel island, incapable of entering any docks. 
The building difficulties soon disappeared. They had no 
real existence. To meet the other difficulties I proposed 
to form shallow, still-water harbours or docks within the 
ship, entered by gates in the sides, and to carry, always 
afloat there, the loaded barges and tugs, turning the 
barges out, and taking in fresh ones already loaded at 
the ports of discharge and shipment. Such a ship would 
require to be fortified and garrisoned like a town. She 
could be made absolutely secure against fatal injury 
arising from perforation. The subdivisions required for 
this purpose might be made to serve effectually against 
the spread of any local fire. I do firmly believe that we 
shall get the mastery over the seas, and shall live far 
more happily in a marine residence capable of steaming 
fifteen knots an hour than we can ever live in seaside 
towns.” 

Another proposal is for the construction of a railway, 
into the vehicles of which the passenger steps while 
they are in motion. Of course, this is intended only for 
moderate speeds or street work. Let us suppose that 
down each side walk, for example, an endless belt was 
laid level with the flags and properly supported, and that 
it travelled continuously at four iellosan Wea. It would 
“ be necessary to step on to this belt and be carried 
without further effort, just as a grain of wheat is on a 
Liverpool conveyor. To avoid the shock which would 
be incurred in stepping directly on to a belt moving at four 
miles an hour, a second belt, parallel to the first, moving 
at two miles an hour, might be employed, the passenger 
stepping from one to the other, and in this way by 
successive increments of two miles an hour any speed 
might be reached. It is proposed that a line cubeiiios 
this principle shall be laid down in the grounds of the 
Chicago Exhibition. 

Another curious proposal is one for the artificial pro- 
duction of rain. It has long been remarked that the 
heavy firing of ordnance in battles has been followed by 
rain. Senator Farwell has succeeded in getting a clause 
added to the Appropriation Bill which provides that, 
under the direction of the Forestry Department, a sum 
of £400 shall be expended in experiments having for their 
object the production of rain by exploding dynamite, by 
preference, high up in the air. 

In the handling of produce it is known that Americans 
excel. Much of our dock troubles arise from the want 
of sufficient machinery to load and unload. Probably 
the most remarkable thing that has as yet been done in 
this direction is represented by a line of quick-speed 
hoists—fifty-two in number—all driven by a single line of 
shafting, 450ft. long, just erected by Messrs. Volney, 
Mason, and Co., of Providence, in hay-sheds in Brooklyn. 
These are intended to unload an entire railway train at 
once. This is wholesale work beyond question. 


ELECTRICAL ENGINEERING. 


The past year has been one of great importance for the 
electrical branch of the engneetos profession, and great 
strides have been made in the public supply of electricity, 
as well as in electrical traction work. The larger supply 
companies of the metropolis have been rapidly extending 
the area of their operations, and almost the whole of 
what may be termed “inner London” has been parcelled 
out amongst the various companies. Those which haye 

een some time in the field, such as the Kensington and 





Knightsbridge, the St. James and Pall Mall, the Chelsea, 
and House-to-house Companies have been increasing 
their plant, and supplying larger numbers of houses; 
while the newer companies, such as the Metropolitan, 
the London Supply Company, and the Westminster, have 
been rapidly covering their respective districts with 
mains, 

The stations of the Metropolitan Electric Supply 
Company, at Sardinia-street and Manchester-square, are 
almost complete; Sardinia-street being of special interest 
because it is the first large central station in which 
American machinery has been used throughout. The 
angnes and dynamos are all of the Westinghouse type, 
and the boilers of Babcock and Wilcox manufacture. 
The paras at which the electricity is supplied may be 
called intermediate; neither excessively high as at Dept- 
ford, nor the ordinary low-pressure used by many of the 
other supply companies. 

The London Supply Company has for some time been 
supplying current at a pressure of something like 6000 
volts from Deptford to the Grosvenor Gallery installation. 
An injunction was obtained by persons occupying adjacent 
premises, the result of which was that the company was 
obliged to remove the whole of the generating plant, and 
use the building merely as a distributing station. This 
installation was of great interest, for the reason that it 
was the earliest in the metropolis to supply current for 
lighting purposes by means of overhead wires, and began 
work in 1886. The only other companies that we know of 
in London which are supplying current by overhead wires 
are the Cadogan, and the Metropolitan for temporary pur- 
poses. Allothers have earthed their mains or run them 
upon the sides of the railways, and whatever may be the 
views of our American cousins, it is quite certain that in 
the metropolis overhead wires will not be allowed in the 
future. We believe that this result is mainly due to the 
excessively bad work done in New York, from which so 
many serious accidents have resulted. The Chelmsford 
lighting seems to have been satisfactorily carried out on 
that system, but the inhabitants of Weybridge have been 
making objections to-the use of the overhead wires there, 
and it is probable that they will shortly be put under- 
ground. The Deptford station has attracted more atten- 
tion than any other during the year, owing to the 
extremely high potential of 10,000 volts which is even- 
tually to be used, and much interest has been taken in the 
construction of the mains, in which Mr. Ferranti has used 
novel methods of insulation, as well as an entirely new 
mode of jointing the lengths of main. Transformers 
have replaced the machinery hitherto in use at the 
Grosvenor Gallery, and, owing to the haste with which 
the change was made, and the anxiety of the company 
not to stop lighting at all, temporary work was put up, 
and a most disastrous fire ern caused by an arc 
formed by a high tension current; and in its anxiety 
to make a start after the fire, new transformers were put 
in, and were worked so far above the capacity they were 
originally intended for, that the insulation broke down 
and the lighting came to a standstill. The machinery at 
Deptford is of such a size that the Carron Works have 
had to make special arrangements for casting the large 
beds of the dynamos with the magnet cores in place. 

While work has been increasing on all hands with the 
supply companies who are already in the field, new com- 
sprees are starting up, and stations being built in all 

irections. The St. Pancras Vestry have won a name for 
themselves as being the first body to undertake the 
lighting of their own district. The first station is being 
rapidly pushed forward in Stanhope-street, Euston-road, 
and ere long we shall be able to compare the results 
obtained by a public body with those obtained by private 
companies, and trust that they may be more favourable 
to the ratepayers than has been found to be the case in 
the United States. 

The City of London itself has been parcelled out, and 
the Brush Company and Messrs. Crompton and Co. 
have obtained licenses from the Board of Trade to light 
a considerable area. 

Street lighting has made but small advances in the 
pee twelve months. It appears that about 1000 arc 

ps are being used at the present time; but they mostly 
belong to the railway companies and to private persons. 
We trust that the present year may see the lighting of 
streets, such as the Strand and other principal thorough- 
fares, and although they do not lend themselves to the new 
illuminants so readily as the splendid boulevards in Paris 
or some of the streets in Berlin, yet it would be a great 
improvement to the traffic at night. The total number 
of incandescent lamps in London make up an equivalent 
of 264,000 lamps of 8-candle power, and the increase is 
at the rate of about 4000 lamps per week. 

Electric traction is not advancing here with anything 
like the speed it has attained on the other side of the 
Atlantic ; but various systems are being worked in this 
country. The series electric tram line at North Fleet 
has now ceased running. It was put down as an experi- 
mental track by the Series Electric Traction Syndicate, 
and was about three-quarters of a mile in length. The 
promoters claim that sufficient experience has been gained 
as to cost and maintenance to enable them to estimate 
the cost of working similar lines in more favourable 
positions, so as to start them on a sound financial basis. 

Mr. Lineff, after years of work, has been exhibiting his 
electric tram car with a closed conductor in the road bed, 
with which connection is made by an electro-magnet. 
The system has been tested carefully by experts, with the 
result that, after much opposition on the part of the 
Hammersmith Vestry, they have at length consented to 
allow the West Metropolitan Tramways Company to use 
the om, and a line is to be laid from Kew to Hammer- 
smith. 

At Birmingham a large séction of the tram lines is 
being worked by cars provided with secondary batteries, 
and a most carefully laid-out plant has been put down 
for charging and changing the cells. Twelve cars are in 
stock, but as yet only about five are in constant use. They 
stood very severe tests before acceptance, one being 





coupled to one of the steam engines which were used 
before, while it had steam up, and proved equal to the 
task of exerting a stronger pull than the engin is 

The City and South London Railway Company has 
had Royalty to inaugurate its line, which is now open 
to the public. This is, we believe, the first step towards 
the much-needed improvement in underground travelling, 
and this year wé shall perhaps see the construction of 
the electric railway under Oxford-street begun. It 
will pass along Holborn and join the City and South 
London line at King William-street. 

Liverpool is to have an overhead railway, worked by 
electricity, which will be the first of its kind in England. 
It will consist of a wrought iron viaduct, six and a-half 
miles long, with stations placed at every half-mile. Sir 
Douglas Fox and Mr. J.H. Greathead are the engineers. 

The Americans are, of course, far ahead of us at 
resent in the use of electric traction in towns, and have 

introduced the Thomson-Houston system into Europe by 
the construction of the Bremen Electric Railway, which 
is nearly a mile long, has a double. track, and is worked 
by an overhead conductor. 

In this connection we may remind our readers of the 
Ries system for increasing the tractive power of vehicles 
by augmenting the adhesion of the wheels to the rails, 
this also hailing from Columbia. The method employed 
is to pass a heavy current of eleetricity from the driving 
wheels of the motor or locomotive on to the rails. 
Incipient welding begins at the points of contact, which 
is found to greatly increase the tractive power, and the 
system has been, it is said, successfully applied to several 
full-sized locomotives. 

Train lighting by electricity does not make the progress 
which could be wished, although there are trains on 
several of the main and suburban lines which are con- 
stantly lighted by this means. It has, however, been 
reserved to the Argentine Republic to lead the way to a 
great extent in this line. Rolling stock has been built in 
this country, and sent out there with complete electric- 
light fittings, which have, we believe, given every satis- 
faction. In Russia also a good deal has been done in the 
same direction, and there electro-magnetic brakes have also 
been brought into use, which do not act on the periphery 
of the wheel in the ordinary way, but upon the inner flat 
faces of the wheels. All this work has been manufactured 
in England. 

Turning for a time to the use of electricity in the Navy 
and merchant marine, we find many improvements in 
plants for ship lighting, stokeholds ventilated by fans 
driven by motors, and side lights provided with electric 
lamps. Projectors, or search lights, are being more and 
more employed, and the Suez Canal Company has almost 
doubled its revenues by the passage of ships at night, so 
that the question of widening the canal is at present put 
aside. Although the projector had its origin in France, 
and Messrs. Sautter, Lemonnier, and Co. have become 
famous for these apparatus, yet great numbers are made 
in England. We have had to go to France up till now 
to obtain the far-famed Mangin mirrors; but we believe 
that by the new method of forming parabolic mirrors, 
introduced by Messrs. Schuckert, of Nuremberg, a fresh 
impulse will be given to this branch, and still better 
results obtained than heretofore. It has been found that 
it is preferable to be able to manipulate the projector 
from a distance, and for that purpose electro-motors are 
now placed in the projeetor casing, and the current 
regulated or reversed in direction by a switch at a 
distance. 

Guns are now fired by electricity, and quite recently a 
motor has been applied to machine guns, which permits 
one man to work them instead of two, and entirely 
obviates the vibration which was formerly produced by 
turning the crank handle by hand. The current is con- 
trolled by a switch placed on the gun itself. 

Electric welding, although not a new invention last 
ear, has not until recently been used commercially; 
ut now, by the introduction of Professor Elihu 

Thomson’s welding machine, bars, tubes, and wires of 
iron and steel are easily joined, and also totally different 
metals are fused together. The system has created a 
revolution in the wire industry, and in the United States 
innumerable parts of machines are welded together, 
which formerly were joined by brazing or rivetting. 

The Bernardos process, which consists in employing 
the electric arc, formed between the ends of carbons, 
somewhat similar to those used in arc lamps, has been 
long employed in Russia, and is now being used on a 
large scale in Birmingham for weldingtubes. The Coffin 
process, in which the arc produced between two carbons 
is deflected on to the work by a magnet, is in great use in 
the States, and will doubtless shortly be employed here. 
Soldering irons, tailors’ irons, and cooking apparatus 
heated by the electric current are all in use ‘‘on the other 
side,” and cigar lighters, train reading-lamps, which give 
half-an-hour’s light for a penny, and other devices are 
becoming common here. 

Arc lamps have been improved in their mechanism, 
and an attempt has been made to improve the penetrat- 
ing powers of the electric light in foggy weather. This 
was the invention of Mr. Saunderson, who introduces 
hydrocarbon vapour into the arc by making the lower 
carbon hollow and providing a cavity at the lower end, 
which is filled with vaseline and fed up to the are by a 
wick, the result being a much yellower light than is seen 
with ordinary arc lamps. 

The theatres are being rapidly lighted by electricity, 
and although no law has yet been passed here to compel 
the use of this method of illumination in public halls, 
yet such rules have been laid down in Madrid, Berlin, and 
elsewhere. Churches are tardily following in the track of 
numerous public houses, and doubtless before long no 
public place of amusement or of meeting will employ 
any other illuminant. The great demand for fittings has 
produced great emulation; and, as the electric light lends 
itself much more readily to artistic purposes than gas, 
the designs now upon the market far exceed in beauty 
anything that was known in the “age of gas.” Greater 
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attention is being paid to detail in house-fitting; and, 
instead of finding fuses placed in all kinds of out-of-the- 
way places in houses, we now find it usual to place all 
upon a suitable switch-board. 

Much discussion has been aroused as to the pro 
rules which should be used for insuring safety from fire 
risk in house wiring. Fire offices, electrical engineers, 
and contractors have given their views upon the subject, 
and the difficulty of satisfying both the electric supply 
companies and the fire-insurance inspectors has been 
clearly brought to light. We trust that this year a set of 
comprehensive rules will be drawn up, which will be 
satisfactory to all parties concerned; the matter was 
discussed at the British Association meeting, where 
en subjects formed a large part of the papers 
read. 

Almost all methods of obtaining power for driving 
dynamos have been tried, and a very successful installa- 
tion has been completed at Keswick, where water power 
is employed to drive a turbine, and thus obtain power for 
an electric installation. This application of water is 
doubtless only in its infancy; and hilly districts which 
are largely supplied with streams may in a short time vie 
with districts well supplied with coal, and it has become 
in many cases easier to transport power through a wire by 
electricity than to bring coal to the spot where the power 
is required. The most magnificent example of this 
application will be the*employment of part of the Falls 
of Niagara to turn turbines. 

The deposition of metals by electrolysis has attracted 
much attention, and the Elmore process is about to be 
worked on a large scale. It consists in the deposition of 
pure copper upon a core or mandril, which rotates in a 
bath of sulphate of copper, and in order to overcome the 
granular nature of such a deposit, a burnisher continually 
presses on the newly coated surfaces, and the result is a 
pure copper of very high conductivity. Seamless tubes 
are made, and similar tubes are cut into long spirals 
which are afterwards drawn into wire in the ordinary 
way. Companies are being started in all parts of the 
world, and it is probable that this year may see a large 
output of this product, but it remains to be seen whether 
the cost of production will outweigh the gain to be ob- 
tained by the production of a purer copper than has 
hitherto been in ordinary commercial use. The process 
will, however, doubtless be of value for seamless tubes, 
and should prevent the disastrous explosions which have 
taken place in steam pipes. 

New applications of the principle of magnetic separation 
of metals have been brought into use, by means of which 
such ores as carbonate and sulphate of zinc, which are 
heavily charged with ferruginous gangues, are rendered 
comparatively clean. The iron which usually occurs in 
such ores as Fe, 0, is first changed to the magnetic 
oxide Fe, 0, by roasting with the addition of coal, and 
the product is then passed to the magnetic separating 
machine which takes out all the iron. The value of the 
ores is sometimes raised as much as 25s. per ton by the 
process. 

This year will see, without doubt, an immense increase 
in telephonic communication. The Bell telephone patent 


expi on December 8th, 1890, and various companies. 


are being formed to exploit the large field which is now 
open. Charges for rent of instruments are being reduced 
on all hands, and the “ Bell” principle will be substituted 
in a vast number of the other t of instruments. 
Public call offices will be multiplied: in fact, at the end 
of last year the Parisians enjoyed the advantage of the 
use of a public telephone for five minutes at a cost of 
50 centimes; the time each person was permitted to 
occupy the cabin being ten minutes when another person 
was waiting. Messages could be telephoned to the tele- 
graph office, and despatched thence in the ordinary way. 
Telephonic communication will be possible between 
London and Paris, and the inter-urban service in this 
country bids fair to see great extensions. This brings us 
to the consideration of inductive effects in telephone 
wires. When the Deptford station was first started, it 
was found that, owing to the high potential in the 
company’s mains and the close proximity of these to the 
telegraph and telephone wires, that currents were 
induced in the latter, and to such an extent that they 
affected a telephone which was put in circuit at Paris 
with a wire which passed for some distance close to the 
Deptford mains in this country. The effects of the rise 
at fall of potential in the mains of electric street rail- 
way companies has had such serious inductive effects 
upon telephone wires in the States that it has been a 
fruitful source of lawsuits between the two parties, and 
an astonishing case was brought to light last year of the 
effects produced upon a Transatlantic cable from the same 
causes. Mr. Charles Cuttriss, of the Commercial Cable 
Company in New York, found that currents were present 
in cables which were sometimes sufficiently powerful to 
cause the instruments to move, and often strong enough 
to interfere with the transmission of messages from this 
side. On a careful examination being made it was found 
that currents were induced in the eable by the changes in 
potential in an electric street car main quite half a mile 
distant, and that when a telephone was introduced into 
the cable circuit, it was possible to recognise the 
starting and stopping of the cars. Induction has thus 
caused much difficulty, and continues to do so. 

The use of eJectricity in mining is as yet almost entirely 
confined in this country to electric lighting and traction. 
Some of the largest collieries are now lighted by electri- 
city, and electric motors are being introduced. The 
small miners’ lamps cannot as yet be considered a perfect 
success, although great improvements have been made 
by Pitkin and others. Electricity does not as yet appear 
to be very successfully used in this country for rock 
drilling and coal cutting, although glowing accounts and 
illustrations come from the States; it is probable that this 
year will see improvements in that respect, as this motive 
power has many advantages over either compressed air 
or water. In South Africa, at the diamond mines, the 


electric light has been installed, and given great satisfac- 





tion. Machines for drilling ship-plates and large boilers 
are now used which hold themselves to their work by 
means of electro-magnets; and holes can be tapped by 
the same means. Tanning has received a fresh impulse 
from electricity, and it is found that hides can be 
thoroughly tanned in a much shorter time by its use. Its 
employment in the bleaching industry is making headway 
also. Photography and many processes of engraving are 
dependent upon the arc light for any possibility of work- 
ing in the foggy weather we so often have in winter. 

Last year saw the Edinburgh Exhibition, which was 
most successful from an educational point of view, 
although, unfortunately, a great financial failure. 
Electric launches were to be seen on the Union Canal, 
plying at intervals of ten minutes, a telpher line brought 
Professor Fleeming Jenkin more closely to the recollec- 
tion of visitors, and a splendid show of British and 
foreign exhibits in the electrical line was the chief 
attraction of the Exhibition. The Institute of Electrical 
Engineers paid a visit, and Sir Wm. Thomson described 
the exhibits in a paper read at one of the meetings. This 
year we shall see the Frankfort Exhibition, which 
promises to be a splendid success from an electrical point 
of view; power is to be transmitted from a great 
distance, and electric traction and propulsion will be 
shown on a large scale. 

The electric light is now being used in submarine 
operations, and lamps have been attached to the helmet 
of divers’ dresses, thus enabling them to carry on their 
operations much better than before, and at the same time 
leave both hands free. The production of Jules Verne’s 
boat, the Nautilus, seems to be well within the range of 
possibility, for torpedoes are being constructed which are 
supplied with electro-motors for steering purposes, and 
can be guided by means of a small cable from the shore 
through which an electric current is passed, and this 
current may be produced on the shore or upon a vessel, 
thus enabling a few men to mancuvre the torpedo 
almost or perfectly under water at a distance of half a 
mile away. 

The Americans believe so fuliy that electricity should 
be used for all purposes that they have introduced 
“electrocution,” and have already executed one criminal 
by means of a powerful high-tension current. They had 
made numerous experiments in corpore vili; that is to 
say, on calves, dogs, &c., but the execution of the 
criminal was a most sorry spectacle of mismanagement. 
Lawyers had pleaded forand against the use of electricity; 
a notable firm had first wished that its dynamo should 
used, and then afterwards desired to withdraw the 
machine; no competent man appears to have had charge; 
and the actual pressure of current applied is still 
unknown. A second unhappy man, this time a Japanese, 
awaits his turn in the fatal. chair. 

Gas companies have been giving great attention to the 
subject of electric lighting, many American companies 
now supplying both illuminants; and we believe that 
this year will see a large augmentation of the use of gas 
for heating purposes in improved stoves, and a large 
diminution of its use for ordinary illumination. Incan- 
descent lamps still keep up their high price owing to the 
Edison-Swan monopoly, but many companies are ready 
to enter the field directly the patent expires, and then the 
price will be brought so low that it is likely that public 
supply companies will supply lamps gratis after the old 
ones have been used a certain number of hours, in order 
to avoid the unsatisfactory result from trying to illuminate 
blackened bulbs. 

A wide field is still open for good alternate current 
motors, which will doubtless be exploited during the 
present year, when we expect to see all sorts of domestic 
machines, such as sewing machines, boot and knife 
cleaning, and washing machines, hoists, &c., all worked 
by motors, 

Turning now to the scientific work which has been 
done in the past year, we must notice the magnetic survey 
made by Professors Thorpe and Riicker, the investigations 
of Professor Oliver Lodge on the subject of lightning con- 
ductors, the researches of Professor Hertz in Germany, 
which have won him honours in this country, the Cantor 
lectures on the electro-magnet by Professor Sylvanus 
Thompson, and Dr. Hopkinson’s work. 

Electricity is engaging more and more attention in the 
engineering journals; itis found that this latest form of 
energy is likely in many instances to displace older forms. 
Papers before the learned societies treated last year more 
than at any previous period of this subject, and the 
number of students of electro-technology at the tech- 
nical schools has increased in the same proportion. 
Electricity is entering into the every-day experience 
of life. In the metropolis we have seen ordinary omni- 
buses moving through the streets propelled by electricity, 
and it appears to be becoming considered the panacea for 
all ills, the philosopher’s stone, and elixir of life. We feel 
that we are treading on the border land of the known, and 
Rroping towards the unknown when we speak of the 
medical aspect of the subject; the wonders ascribed to it 
or to its absence are surely due to faith or credulity on 
the part of the patients, and the apparatus appears to act 
as @ fetish or talisman, but with the faith-inspiring word 
electricity attached. In surgery it has been found of 
great use, and its employment for cautery and for the 
lighting up of cavities has rendered operations possible 
which could not have been otherwise performed. 

The purification of water and sewage is being dealt 
with, and perhaps the most astonishing of recent experi- 
ments is the account which comes to us from the States 
that Edison is placing an immense coil of wire round a 
ridge of magnetic iron, with the object of noting the 
currents produced in the coil by the uprushes of gas upon 
the sun’s disc. 


WAR MATERIAL. 

The efforts at progress in war materiél during the past 
year have been chiefly in the direction of perfecting, or 
rather improving, designs already adopted. Our magazine 
arms and quick-fire guns used with smokeless powder 





constitute the most important branch of war materiél at 
present. The quick-fire guns are in themselves fairly 
satisfactory now, but their value depends on the use of 
smokeless powder, and up to the present time it may be 
questioned if any nation has a powder which possesses 
sufficient keeping qualities for service in all parts of the 
world. Experiments such as those at Tangerhiitte near 
Magdeburg, last September, illustrate the fact that on the 
Continent artillerists are at home with smokeless 
powder for experimental purposes, the composition of 
such powder being, we believe, always some form of 
imperfect gun cotton impregnated with nitro-glycerine. 
In England, cordite, from its close, compact structure, has 
been thought deserving of more confidence ; and we hear 
that during the past year tests of various kinds, including 
exposure to the strong action of the electric light for 
long periods have shown that the nitro-glycerine in 
this compound is tenaciously held, so that there is 
hope that it may furnish a powder nearly smokeless and 
capable of meeting the service requirements of England, 
which, owing to her colonial Possessions, are much 
more severe than those of other Powers. A satisfactory 
smokeless powder for small-arm rifles was said to have 
been found long ago in France; but there is reason to 
believe that there have been three successive powders 
employed, and that the absence of complaint has been 
due to discreet silence rather than satisfaction. Our 
magazine arm is causing complaints. ‘Tommy Atkins 
has proved that he can break down the rifle that the 
efforts of the Small Arms Committee failed to disable. 
This is a question deserving more full treatment, and we 
hope shortly to deal with it, but we may say briefly that 
magazine arms are troublesome, and till it can be 
shown that some other is superior to our own, we had 
better make the best we can of it. There are two or three 
intolerable faults, but there is no reason why they should 
not be rectified. We have heard little of our heavy guns 
during the past year until ‘the recent failure of the 
1ll-ton gun of the Sans Pareil. An outer hoop is 
split, and something further is unsatisfactory. This is 
very bad, and these guns must be put on a very 
different footing as to the confidence that is placed 
in them, or replaced by the 67-ton gun, with which we 
have had no such trouble. Should this be, we should 
only be doing what has been going on in several ships in 
the Frency Navy. With our smaller new-type guns no 
serious trouble has arisen during the past year; in fact, 
the Royal Gun Factories, which have no connection or 
responsibility as to the 111-ton gun, seem to consider 
that they have got into fairly smooth water again, and it 
must be a matter of satisfaction that the supply in which 
we were so deficient has now been completed. We next 
come to armour. The Annapolis and Ochta plate com- 
petitions have shown to any unprejudiced mind that, at 
the present moment, solid steel armour is a better pro- 
tection for ships than compound, as we have been making 
it. This, we believe, is because our conditions as to non- 
liability to through-cracks have made very soft backs a 
necessity. There seems no reason why we should not do 
what has been tried in years past in Sheffield, but which 
before did not meet with favour, namely, make soft steel 
foundations or backs with hard steel faces. So long as 
the face holds to the foundation it appears to us that the 
compound principle offers an advan which ought not 
to be givenup. Once let it be found that we cannot depend 
on the retenfion of the face, and the days of compound 
armour are over. Happily, Messrs. Vickers have recently 
roved that as steel armour as can be made is to be 
had in Sheffield. We speak only of ships, because forts 
are avery secondary question, else it would probably be 
admitted that with a backing of granite or stone, and 
against an attack continued by medium-sized guns and 
indifferent projectiles, our present form of compound 
armour is admirable. The hard face breaks up indifferent 
shot, and the soft back holds together tenaciously against 
the shattering or racking effect of long continued fire. 
As to armoured structures for land, the designs of Griison 
exhibited at Tangerhiitte and Buckau this year must win 
the attention of our authorities, though of less import- 
ance to England than to continental Powers. Cupola 
mountings, readily erected and dismounted in a few hours, 
and movable shielded mountings, such as can be put 
into a gun pit in a night, are valuable structures, and 
have been brought to a high standard of perfection in a 
very short time. In speed of development Griison has 
been singularly happy at all times. 

It would be impossible in an article like the present to 
consider in any detail the remarkable work being done by 
the United States in naval matters. The old world may 
now see a great modern Navy in process of formation. 
The American Naval De ment has the advantage of 
all the experience acquired at an expenditure of millions of 
money at this side of the Atlantic; but this has not pre- 
vented them from being original-to a remarkable degree. 
So far it is by no means certain that they have been 
more successful than we have been. We give here a 
brief description of one of the most recent designs 
originating in the United States. She is officially known 
as Cruiser Number 12. She is intended to be extremely 
fast, and her displacement will be 7800 tons. She will 
have a ram bowand three funnels. She will be propelled 
by three screws, one under each quarter and one in the 
dead wood just forward of the rudder. The contractor 
must guarantee an average speed in the open sea, under 
conditions prescribed by the Navy Department, of 21 
knots per hour, maintained for four consecutive hours, 
during which period the air pressure in the fire-rooms 
shall not exceed lin. of water, and for every quarter-knot 
of speed so developed above said guarantee, the con- 
tractor is to receive a premium over and above the con- 
tract price of £0,000 dols., and for every quarter-knot that 
the vessel fails of reaching the required speed, there will be 
deducted from the contract price the sum of 25,000 dols. 
The vessel must be completed within two and a half years 
after the contract is signed. - She will be 400ft. long on 
the mean load line; beam moulded, 58ft.; draught, mean 
normal, 28ft.; extreme normal, 24ft.; indicated horse- 
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power, 20,500. The main battery consists of four 6in. 
breech-loading rifles of high power; eight 4in. breech- 
loading rifles, rapid firing ; about eighteen machine guns, 
and six torpedo tubes. 

The machinery and boilers were designed by engineer- 
in-chief George W. Melville, U.S.N., Chief of Bureau of 
Steam Engineering, and consists of three sets of triple- 
expansion, vertical, inverted cylinder engines, driving the 
triple screws before mentioned. ‘The side screws are 
three-bladed, and are each 18ft. 9in. in diameter; the 
middle screw is four-bladed, and is 12ft. in diameter. 
The middle screw is 4ft. 6in. lower than the side screws, 
and 15ft. further aft. It will have a somewhat coarser 
pitch than the side screws. The centres of the side screws 
will be immersed about 12ft. at ordinary load draught. 
Each engine is placed in a water-tight compartment, and 
is complete in every respect, so that the vessel may be 
propelled at a slow speed by the centre screw alone; by 
the two outer screws at a medium speed; and by the 
three screws when the highest rate of speed is required. 
Each shaft is fitted with a disengaging coupling, so that 
when not in use the propellers are free to revolve. The 
steam pressure is 160]b. The diameter of the high- 
pressure cylinder is 42in.; of intermediate-pressure 
cylinder, 59in.; of low-pressure cylinder, 92in.; stroke, 
42in. The shafting is of forged steel 16°5in. in diameter, 
with an axial hole 75in. in diameter. Steel has been 
used wherever possible, so as to make the machinery as 
light as is consistent with safety. The total capacity of 
the circulating pumps per minute, when used for bilge 
purposes, is 40,500 gallons. The total indicated 
power at 129 revolutions per minute and a forced 
draught of lin. of water is 21,000-horse power. 
There are eight main double-ended boilers, placed in four 
water-tight compartments, and two single-ended, auxili- 
ary boilers placed on the berth deck. The air-tight 
fire-room system of forced draught is used. Six of the 
double-ended boilers are 15ft. 6in. in diameter and 21ft. 
6in. long, each having eight furnaces and 175°5 square 
feet of grate surface, and 5952°4 square feet of heating 
surface. Two of the double-ended boilers are 11ft. 8in. in 
diameter and 18ft. 8*5in. long, each having four furnaces 
and 84 square feet of grate surface and 2870 square feet 
of heating surface. The total grate surface for the main 
boilers is 1221 square feet; the total heating surface for 
the main boilers is 41,3344 square feet. Each 
auxiliary boiler is 10ft. in diameter and 8ft. 6in. long, 
with two furnaces, and has 382 square feet of grate 
surface and 968°5 square feet of heating surface. The 
total grate surface for auxiliary boilers is 64 square 
feet; the total heating surface is 1937 square feet. 
All the boilers are constructed of steel for a working 
pressure of 1601b. The vital portions of the vessel are 
protected by an armoured deck 4in. thick on slopes and 
2hin. on the flat. "The space between this deck and the 
gun deck will be minutely subdivided by coal bunkers 
and store-rooms. In addition to these, a coffer-dam 5ft. 
in width will be worked next to the ship’s side for the 
whole length of the vessel. In the bunkers this will 
be filled with patent fuel, forming a wall 5ft. thick 
against machine-gun fire; the contents can also be 
utilised as fuel in an emergency. Forward and aft 
the coal bunkers the coffer-dam will be filled with 
some water-excluding substance similar to woodite. In 
the wake of the 4in. and the machine guns the ship's 
side will be armoured with 4in. and 2in. plates. The 6in. 
guns are mounted in the open, protected by heavy shields 
attached tothe gun carriages. The coal capacity is very 
large, reaching 2000 tons; at ten knots speed per hour 
this will give the vessel an- endurance of 109 days, or a 
radius of action of 26,240 knots; in other words, she will 
be able to steam around the world in 109 days without 
re-coaling. In appearance the vessel resembles closely 
an ordinary merchantman, the sides being nearly clear of 
projections or sponsons, which ordinarily appear on 
vessels of war; she will have two signal masts, which 
will have no military tops on them, however. 


SANITARY ENGINEERING, 


The sewage question has made little progress during 
the past year, though at times it has given rise to con- 
siderable discussion. Early in the year Mr. W. C. Sillar 
read a paper before the Balloon Society, in the course of 
which he cited highly favourable reports concerning the 
results obtained by the A B C process at Aylesbury, 
Kingston-on-Thames, and Wellington College, Woking- 
ham. A certificate from an eminent firm of accountants 
was produced, showing that more than 10,000 tons of 
“native guano” had been sold, for which a sum of 
£34,336 had been received. At the Brighton meeting of 
the Sanitary Institute, Mr. Richard F. Grantham advo- 
cated the discharge of the London sewage on the Maplin 
Sands, at an estimated cost of £4,500,000, exclusive of 
the purchase of land and foreshore rights. A few weeks 
later Dr. Drysdale read a paper before the Balloon 
Society, in which it was shown that the proper destina- 
tion of sewage was not the sea, or the seashore, but the 
land—in the shape of a sewage farm. Mr. Grantham, in 
the discussion which followed, admitted the virtues of 
sewage irrigation, but considered that in the case of 
London that method was impracticable. During the 
year frequent reference was made in the Press, and in 
public discussion, to the Canvey Island project, devised 
by Colonel Jones of Wrexham, and Mr. Bailey Denton. 
To that particular scheme violent opposition was 
threatened on the part of Southend and Leigh. 

Of course it is impossible to devise any plan for the 
disposal of the London sewage which shall not be the 
subject of opposition in some quarter or other. 
Still, the Maplin Sands scheme satisfied Parliament 
some years ago, though unfortunately it did not gain 
sufficient ap roval from capitalists. The works were 
commenced, but were never finished, and a fragment of 
the great culvert that was to reach to the German Ocean 
remains as a memento of buried hopes on Barking Level. 
The project has been reviewed with some degree of favour 
during the past year, having less of local opposition to 





encounter than the Canvey Island scheme. The County 
Council now awaits the report to be made on the question 
of the London sewage by Sir B. Baker and Mr. Binnie, 
to whom the subject was referred some time ago. It 
cannot be long before that report makes its appearance, 
and it would certainly be a melancholy sequel if 
it expressed disapproval of the great precipitation works 
commenced by the Metropolitan Board at Barking and 
Crossness, and now vested in the County Council. The 
Barking works are in operation, though not as yet quite 
complete. At Crossness delay is occasioned by a lack of 
the necessary machinery. There has been apparently 
some lingering doubt on the part of the County Council 
as to whether the precipitation plan adopted by the 
Metropolitan Board was a good one. Yet authorities of 
high repute in the domain of chemistry have pronounced 
in its favour. Some check on the undertaking probably 
arose from the frequent changes at the post of chief 
engineer. Sir Joseph Bazalgette retired in the last days 
of the Metropolitan Board. Mr. Gordon, who succeeded 
him, died suddenly. Mr. Dunscombe’s health failed him, 
and he withdrew. Finally, Mr. Binnie is appointed, and 
since that gentleman took oftice the whole question has 
been re-opened by the reference to him and Sir B. Baker. 

As for the efficiency of the chemical method devised 
for the treatment of the London sewage at Barking and 
Crossness, there is reason to believe that if it had been 
brought into operation when complaints first arose 
concerning the effect of the outfalls, the state of the 
river would have undergone such improvement that no 
further objection would have been urged. The report 
of the Royal Commission under Lord Bramwell has 
helped to create a prejudice against the chemical 
treatment of the sewage without subsequent filtration 
through land, though there seems no good reason why 
this supplemental process should be necessary where 
the water supply is not concerned, and where a huge 
volume of tidal water is at hand to absorb the effluent. The 
County Council will perhaps conclude after all that it 
will be as well to give the precipitation works a 
trial, seeing that it will take years to bring any other 
plan into action, and the existing scheme may prove 
sufficient to remove any obvious evils. The project now 
in hand is not an expensive undertaking, considering 
what it is intended to accomplish, the working expenses, 
together with-the interest on capital, being estimated at 
a sum equal to a rate of about a penny in the pound. 
Respecting the electrical process for the treatment of 
sewage, invented by Mr. Webster, there are no. indica- 
tions that it will engage the attention of the County 
Council, but it has lately been on trial at Salford, and we 
believe at Bradford. It is doubtless capable of producing 
excellent results, but the question still at issue concerning 
it is that of cost. 

WATER SUPPLY. 

In discussing the subject of water supply the metro- 
polis naturally claims the first consideration, especially 
now, when the prospect of buying up the metropolitan 
companies or cavleden an independent supply has 
become more imminent than at any previous period. Three 
incidents of magnitude tend to make this question assume 
an urgent character. The first is the increasing rateable 
value of the metropolis, and the consequent addition 
to the water rates. The second is the rapid growth of 
the demand for water, consequent on the increase of the 
population, whereby an apprehension is created that the 
present sources will very soon prove insufficient to meet 
the requirements of the metropolis and the surrounding 
district. Thirdly, there is the circumstance that the 
creation of the London County Council can be pleaded as 
producing an authority to whom the control of the water 
supply, from whatever source derived, may be properly 
confided. On the first of these thrée points we may 
observe that the quinquennial valuation of the metropolis, 
which takes effect in April next, has very possibly been 
over-estimated in the popular imagination. It is certain 
that a considerable amount of house property in London 
will exhibit a decrease of rateable value under the new 
valuation, and will consequently pay less than heretofore 
in respect to the supply of water. In reference to the 
second point; it must be acknowledged that the increasing 
demand on the resources of the London water com- 

anies is remarkable both for its magnitude and 
its rate of advance. A year ago we mentioned that 
the supply in November, 1888, was 158,000,000 gallons 
per day, whereas in November, 1889, it had become 
164,500,000 gallons. Now we observe that the daily 
average for November has risen to 171,000,000 gallons. 
Attention has lately been called to the fact that the area 
supplied with water by the metropolitan companies is 
much more extensive than that of London. The popula- 
tion supplied by the companies a year ago was 5,623,000, 
of whom 1,126,000 were outside the metropolitan 
boundary. The increasing population drawing on the 
water supply is, therefore, larger than that which relates 
to London only, and it also appears that this increase is 
more rapid in the outlying parts than in the inner area. 
The Registrar-General reports an incréase of 69,000 in 
the population of London during the year 1889; but in 
that period the water companies added very nearly 90,000 
to the number of persons to whom they furnished a 
supply. Thus, we may presume that 21,000 were due to 
the outer area. As the population of that area is about 
one-fourth the population of the inner, the increase of 
21,000 for the smaller population clearly has the highest 
ratio, one-fourth of 69,000 being 17,250. Taking the two 
areas together so as to combine the whole, a large annual 
increase in the consumption is shown to be inevitable, 
seeing that the houses are increasing in number by some- 
thing like 1000 a month. 

That the creation of the London County Council has 
intensified the struggle for a change in the administration 
of the metropolitan water supply is perfectly clear. 
Although the County Council has no power to go before 
Parliament with a Bill which shall confer the necessary 
authority for dealing with the main question, it has been 
successful in getting a clause passed in its General 





Powers Bill, by which it may expend £5000 in inquiries 
and negotiations relative to the supply of water and the 
companies who furnish it. The Council appears to have 
made little use of the privilege thus conferred upon it, 
and has, perhaps, been a little embarrassed by the 
circumstance that, while it had nominally power to 
negotiate, it had no power to purchase. If terms could 
have been arranged with the water companies, the fact 
would probably have been agreeable to the Government, 
who are evidently determined not to repeat the un- 
pleasant experience of 1880. If we may judge by 
appearances, it is now left to the County Council, or 
perhaps anybody else that may be capable of undertaking 
the task, to settle the terms of an agreement such as shall 
satisfy the ratepayers and the local authorities. When the 
bargain is fairly arranged out of doors, the Government 
may be expected to recommend its adoption in Parlia- 
ment. The prospect just now is rather remote. The 
vestries, or some of them, have managed to concoct a 
Bill which they venture to hope the Government may 
take up, by which the County Council, or a Trust to be 
created for the purpose, shall have power to purchase the 
undertakings of the present water companies, or to 
introduce a fresh supply. The Corporation of the City 
have a Bill, by which a Water Commission is to be 
created, covering the whole area of the supply, and having 
power to promote Bills for buying up the present com- 
panies, or competing with them. There are other Bills, 
dealing with subsidiary matters in connection with the 
water supply of the metropolis; but, in the midst of all, 
the County Council has taken the singular course of 
resolving to ask the Government to inquire at once as to 
whether any and what steps should be taken to provide 
anew and better supply. This request, after obtaining 
power to make the inquiry on its own behalf, shows at 
least that the Council has not yet seen clearly what ought 
to be done, or else has not the courage to commit itself 
to a decided course. It is understood that a report on 
the metropolitan water supply has been prepared by Mr. 
Binnie, the engineer to the Council, but as yet it has not 
been made public. It is rumoured that Mr. Binnie’s 
ideas are in favour of bringing in a supply from the West 
of England, but that he has not entered far into detail, 
especially with regard to the cost of distribution. On 
this point it should be borne in mind that, if there is to 
be a new supply, either the existing plant must be pur- 
chased, or new mains and pipes laid down, at a cost which 
will be tremendous, to say nothing of the disorganisation 
of the street traffic. 
GAS SUPPLY. 

A return issued within the last three weeks shows that 
at the close of 1889 there were 405 gas companies in the 
United Kingdom, in addition to 1738 local’ authorities 
supplying gas. The paid-up and borrowed capital of the 
companies amounted to £38,208,000, as compared with 
£21,670,000 on the part of the local authorities. The 
receipts of the former were £10,778,000, the expenditure 
being £7,635,000.. The authorities received £5,068,000, 
and expended £3,628,000. The companies and the autho- 
rities combined carbonised 9,663,000 tons of coal, and 
sold gas to the extent of 90,252,595 thousands of cubic 
feet, the total number of consumers being 2,244,000, and 
the public lamps 446,880. Over a series of eight years, 
commencing with 1882, the local authorities have made 
more progress than the companies in the sale of gas, the 
former showing an increase of 45 per cent. in the con- 
sumption, and the latter only 31 per cent. In the 
number of consumers the local authorities display a 
continuous increase, but in the case of the companies 
there are some curious fluctuations, the number in 1889 
exhibiting a decrease exceeding 23,000 as compared with 
1887, but an increase of nearly 26,000 as compared with 
1888. The decline in 1888 was marvellous, being very 
nearly 49,000. The buying-up of gas companies 
by local authorities may partly account for this, 
but we are unable to trace the process as furnishing a 
complete explanation. Neither have local authorities 
been very zealous of late in seeking to acquire gas under- 
takings. The electric light, which created so great a 
scare in the gas world a dozen years ago, and afterwards 
seemed to fall into the background, is again coming to the 
front. Between 1877 and 1879 gas property in London 
declined in value by one-third. But the panic passed 
away; and, although the electric light once more 
threatens the gas interest, the shares of the London 
companies command a very high premium, a result due 
to the heavy dividends accruing under the sliding scale. 
Anything like the panic of bygone years is not likely to 
be repeated, and yet it seems as if the electric light was 
producing some effect on the sale of gas in London. The 
Gas Light -and Coke Company, which supplies the 
greater part of the metropolis, reported a decrease in the 
sale of gas for the first half of 1890, as compared with 
the corresponding period in 1889. The falling-off 
amounted to 35 million cubic feet; no great quantity 
compared with the total, and yet remarkable, seeing that 
the previous experience had been one of increase. The 
directors explained the fact by referring to the unusually 
high temperature of the season, and the absence of dark 
and foggy weather. The explanation was fair, but 
scarcely sufficient. 

So long as the electric light is dependent on steam 
power for its production, the price of coal may be sup- 
posed to affect its cost in common with gas. The in- 
creased charge for coal, coupled witha large advance in 
the wages account, has caused the directors of the Gas 
Light and Coke Company to raise the price of 16-candle 
gas by threepence per 1000ft., the advance being from 
2s. 6d. to 2s. 9d., commencing with Midsummer last. It 
is not to the interest of the shareholders that this 
advance should take place, unless imperatively required, 
the statutory dividend being reduced } per cent. in con- 
sideration of the extra threepence charged to the con- 
sumer. The removal of the London coal duty has been 
thus neutralised in the case of the largest of. the metro- 
politan gas companies. ‘The fear of strikes and com- 
binations among the workpeople also has an influ- 
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ence, and induced the directors of the Gas Light 
and Coke Company in the height of summer to 
contract for a large supply of coal at the advanced pri 
then ruling in the market, rather than run the risk of 
seeing their stock brought to a vanishing point by some 
strategic movement in the ranks of labe . This peril 
has once arisen, and the directors resolved on no account 
to be placed in the same predicament again. The ques- 
tion is one of vital importance to the peace and good 
order of the metropolis, and some excess of caution is 
much to be preferred to any lack of that quality. 
Discontent among gas stokers is not the only cause 
of trouble. Any interference with the supply of 
coal, whether at the. pit’s mouth or at the point of de- 
livery, may seriously interfere with the production of gas. 
The public are to ulated on the able and suc- 
manner in which the strike among the South 
Metropolitan gas stokers was met and overcome, the 
struggle, which began in December, 1889, being brought 
to a complete termination early in February last. 
Troubles subsequently occurred in connection with 
strikes among gas stokers at Leeds and Bristol, and 
were less ably dealt with than had been the case in 
London. Rioting took place at Leeds, and during one 
night the town was in darkness. In the autumn of the 
year it became known that London was menaced with a 
strike among those stokers of the Gas Light and Coke Com- 
pany who were unionists. The mischief had been brooding 
for some time, and was met on the part of the directors 
by preparations fully commensurate with the danger. 
here can be no doubt that the Government were fully 
prepared to bring a military force to bear on the 
emergency, had it been necessary for the protection 
of independent workmen. But in face of the energetic 
measures which had been adopted by the company, 
including ample provision in the shape of comfort- 
able quarters and ample rations for a multitude of non- 
unionist stokers, the agitation collapsed, and peace was 
secured. That a real danger was averted cannot be 
uestioned, and there is abundant reason to believe that 
e large stock of coal which the company had stored up 
exercised a pacific influence on the leaders of the 
incipient strike. At the outset the most extraordinary 
demands were made on the directors, such as amounted 
to very little less than placing the management of 
the immense gasworks of the company in the hands of 
the Gasworkers’ Union. Among other incidents of the 
year, the burning of a naphtha store on the Metropo- 
itan Railway, and the consequent severance of two of the 
Great Beckton gas mains, takes rank as something 
unique in the history of the gas supply. Such danger as 
arose in consequence of this unexpected mishap was 
promptly averted by the action of the company’s officials 
and their working staff. Efforts are being made in 
various s of the kingdom to extend the use of gas 
among the industrial classes, in competition with oil. In 
regard to the estimate of lighting power, the old sperm 
candle still retains its position as the official standard. 
It has, however, answered the purpose of securing 
sundry convictions for a deficiency in the illuminating 
quality of the gas supplied to the consumer. 








MR. NATHANIEL CLAYTON. — 


WE announced with regret in our last impression the death of 
Mr. Clayton, the head of the firm of Clayton and Shuttleworth, of 
Lincoln. Mr. Clayton expired suddenly in Eastgate Church on 
the morning of Sunday, the 2lst ult. He was the second son of 
the late Mr. Nathaniel Clayton, and was born in Lincoln on the 
25th August, 1811. In his early manhood he was manager, and 
b tly b proprietor, of the two steam packets which 
ama ‘between Lincoln and Boston; and it was not until 1842 that 
e, in conjunction with his brother-in-law, the late Mr. Joseph 
Shuttleworth, established the engineering works at Stamp End. 
The first large contract taken by the firm was to supply the whole 
of the iron pipes required by the Boston Waterw Company, 
and the work was executed in a manner which gave complete 
satisfaction. In 1845 Messrs. Clayton and Shuttleworth turned 
their attention to portable engine making, and in September of 
that year they turned out their first portable engine. It was rated 
as an 8-horse, and had a pair of horizontal 6in. cylinders fixed on 
the top of the boiler. This engine was, of course, very unlike the 
splendid machinery now manufactured at Stamp End, but it was 
considered an improvement on those previously made by other 
firms. Thus the enterprising brothers-in-law were encou 
proceed, and in the following year, 1846, they turned out two 
engines, each of 10-horse power. These were succeeded in 1847 by 
eight engines, of the aggregate power of 73 horses, Altho the 
construction of portable engines was at first taken up by the firm as 
a secondary matter, they [soon i the important position 
which the manufacture of such engines was likely to assume, and 
they were not long in making that manufacture their speciality. 
Orders rapidly came in, and the premises were so largely extended 
that in 1851 the firm were able to turn out no fewer than 126 
rtable wae. of 611-horse power in the aggregate. The Great 
hibition brought manufacturers and farmers into direct contact, 
and the latter had an opportunity of examining a far finer collec- 
tion of agricultural ma ry than had ever been before brought 
under their notice. The result was a material advance in the 
application of machinery to agriculture, and in 1852 Messrs. Clay- 
ton and Shuttleworth turned out 209 engines of a total power of 
1153-horse power. The following year, at the Gloucester Show, 
the firm took the Royal Agricultural Society’s first prize for port- 
able engines for the first time, and year after year they extended 
their operations, erecting new plant, improving the design and con- 
struction of their engines, and adopting improved methods of 
manufacture until in 1863, the year following the second Inter- 
national Exhibition, they turned out 395 engines, or considerably 
over one per day. During the B a 1874 the number of ——— 
delivered from the Stamp End Works was 960. The engines have 
been numbered consecutively from the ‘‘ No. 1” made in 1845, and 
those now in course of construction all bear numbers over 26,000. 
The last engine turned out was numbered 26,204. This enormous 
amount of work represents the production of one department of 
the works only, the other departments, devoted to the construction 
of thrashing machines, being of but little less importance. Up to 
the end of last week the firm had turned out 24,176 of these 
machines. An immense t of the of the firm was due 
to Mr. G. Wilkinson’s labours as organiser and ma r. After 
the death of Mr. Shuttleworth in 1885, 3 Mr. Clayton took an active 











part in the affairs of the firm, and continued to do this up to the 
day of his death. He expired apparently without the smallest 
suffering. He was a man, upright and honourable, retiring in 
disposition, and of irreproachable life. He was for muny years a 
river yachteman. He married in 1837 Hannah, the daughter of 
Mr. Shortcliffe, and had issue three daughters, 





LAUNCHES AND TRIAL TRIPS. 


On Tuesday Messrs. Sir ee Dixon and Co, launched from 
their No. 2 Dockyard, Middlesbrough, a steel screw steamer, 
No. 331, of the following dimensions: Length over all, 287ft.; 
breadth, 39ft.; depth moulded, 21ft. 3in.; with a deadweight capa- 
city of about tons at 19ft. 7in. This vessel has been built on 
the web frame principle, with poop, rai quarter-deck, long 
bridge, and T.G. forecastle. Her engines will be fitted by Messrs. 
Blair and Co., Stockton, having cylinders 2lin., 35in., 57in., by 
39in. stroke. ; 

On the 26th ult. Messrs. Sir Raylton Dixon and Co. launched a 
very fine steamer, which has been built to the order of the China 
Shippers’ Mutual Steam Navigation Company, of London, and 
intended to form one of their line of steamers for the tea trade. 
This vessel is one of the la and handsomest steamers yet built 
on the Tees, with very fine lines and large power, so as to attain a 
= of 14 knots per hour. Her dimensions are: Length over all, 

Sft. Gin.; breadth, 45ft.; depth moulded, 30ft. 3in.; her gross 
register tonnage is about 3700, and she will about 5000 tons 
of tea. Her decks are entirely of teak, and she is fitted with very 
ornamental saloon and nger cabins on house amidships. The 
“he are by Messrs. T. Richardson and Sons, of Hartlepool, with 
cylinders 32in., 49in., and 77in., having a stroke of 4ft., and will 
give an indicated power of — 3000-horse. - Before leaving the 
ways this vessel was christened the Kintuck by Miss Inga Raylton 
Dixon, the youngest daughter of the builder, and was the last ship 
Messrs. Dixon launched in the year, making a total tonnage of 
43,665 ase register for the twelve months. 

On Saturday, the 27th ult., Messrs. Ropner and Son launched a 
steel screw steamer of the following dimensions ae over all, 
324ft.; breadth, 40ft. 6in.; depth moulded, 23ft. 7in. is steamer 
has been built under special survey to class 100 Al at Lloyd's, to 
the order of Mr. C. Furness, of West Hartlepool. She has a short 
full poop, in which is fitted accommodation for captain and officers, 
a raised quarter-deck, long bridge, short well, T.G.F.; cellular 
bottom for W.B. She is built on the web frame principle, and, 


having very large hatches, is well adapted for ca’ heav: 
cargoes, She will have four steam winches, two am boilers, 
Davis’s steam steering gear, Hastie’s screw gear aft, Emerson 
Walker and Co.'s direct steam windlass, &c., and all the latest 
improvements for a first-class cargo steamer. Her engines are by 
Messrs. Blair and Co., of 950-horse power, with two steel boilers 
ore. 160 lb. She was christened Calcutta City by Miss Tate, 
of Stockton. This is the fifth steamer built by x oa Ropner 
and Son for the same owner. 

On Wednesday afternoon, the 24th ult., Messrs. C. S. Swan and 
Hunter launched from their West yard the steel screw steamer 
Priok, sister vessel to the Tosari Lawange, built for the same 
owners, Messrs. the Deutsche Dampfschiffs Rhederei, of Ham- 
burg, for their newly ina ted Sunda line from Hamburg and 
Rotterdam to Java and adjacent ports. The vessel is 312ft. over 
all, by 41ft., by 24ft. onal depth, with long full poop and lo’ 
bridge, the bridge and = being connected by a 1g tanned wi 
extended deck to side, and sumptuously fitted up for first-class 
a handsome music saloon with stained glass windows and 

ome top skylight ; also smoking saloon fitted in marble and india- 
rubber tiled floor, topgallant forecastle for crew and petty officers, 
electric light a out, and all the most modern improvements ; 
engines by the Wallsend Slipway and Engineering Company, 
capable of indicating 2500 indicated horse-power. The vessel will 
have the highest class at Lloyd’s, built under special survey, and 
in accordance with the German laws. She was named by Miss 
Hunter. The sister vessel Tosari went out on her trial trip on 
any. the 20th ult., and after a satisfactory run proceeded to 


am x 

On Friday afternoon, the 26th ult., Messrs. Craig, Taylor and 
Co. launched from their Thornaby Shipbuilding Yard, kton- 
on-Tees, a handsomely-modelled steel screw steamer of the following 
dimensions :—292ft. by 37ft. by 20ft. 3in. The vessel has been 
built with a long raised quarter-deck bridge, extending to and 
including foremast and fore winch, short well and top-gallant fore- 
castle. e is built on the web frame principle, and has double 
bottom for water ballast all fore-and-aft and in peaks for about 
600 tons. She will be fitted ing ~ winches and Pe; _ 
steam steering gear, patent wii ; lighthouses, screw gear aft, 
all modern improvements, so as to admit of rapid lending and dis- 
charging. The engines, on the triple-expansion three-cran! a 
are being constructed by Messrs. Blair and Co., Stockton, are of 
the following sizes: 2lin., 35in., 57in., by 39in. stroke ; two large steel 
boilers 1601b. pressure. The vessel has been built to the order of 
Messrs. Vagliano Brothers, of London, for Messrs. Couppa and Co., 
of Marseilles, for their Mediterranean trade, and has been superin- 
tended by Mr. William Law, consulting engineer, of Liverpool. 
As she left the ways she was named the Sophia rg by 
Miss Daisy Barugh, daughter of Mr. Jasper Barugh National 
Provincial Bank, Stockton. 

The steel screw steamer Macduff, built by Messrs. Wm. Gray and 
Co., to the order of Messrs. J. Warrack and Co., of Leith, had her 
trial trip in the bay off Hartlepool on Saturday morning last. She 
is a three-decked vessel, having a steel main deck and iron upper 
deck, sheathed with wood, and she takes Lloyd’s highest c 
Her dimensions are :—Length over all, 330ft.; breadth, 40ft. 6in.; 
depth, 27ft. Fine triple-expansion engines have been supplied by 
the Central Marine Engine Works of Messrs, Wm. Gray and Co., 
the cylinders being 25in., 40in., and 65in. diameter, and the stroke 
of piston 42in. The boilers, two in number and built of steel, are 


to | of large size, and work at a pressure of 160]b. per square inch. 


The ship and machinery have been built under the superintendence 
of Captain M. J. Butcher and Mr. M. A. Hall respectively, both 
these gentlemen being on board during the trial. Mr. Warrack 
jun., one of the owners, was also on board, and Mr. Thomas Mudd 
represented the engine builders. After some manceuvring of the 
vessel to the instructions of Mr. Berry, the compass adjuster, the 
engines were run with a view to test their performance, the result 
being highly satisfactory to all concerned, the freedom and 
smoothness of motion of the working B mo the absence of all 
knock or other unpleasant sound, and the rigidity of the frame- 
work being all that could be desired. After the trial the vessel 
proceeded to Middlesbrough, where she will take in part cargo, 
making up the full complement at Glasgow and Liverpool, from 
which latter port she proceeds under the command of Captain W. 
H. Hood for Chinese —_ having been designed for that trade. 
The vessel] was manipulated on her trial trip by her Chinese crew. 
The Scot, the largest and most powerful steamer yet constructed 
for the South African mail service, was launched on Tuesday, the 
30th December, from Messrs. Denny Bros.’ yard on the Clyde. 
She has been bnilt for the Union Steamship Company. Her 
rincipal dimensions are:—Length over all, 500ft.; breadth, 
Pitt, in.; depth moulded, 37ft. 6in. Her estimated tonnage is 
7000 tons. The Scot will be fitted with twosets of triple = 
engines, which together are estimated to develope 12,000-horse 
wer, The engines and boilers have been constructed by Messrs. 
mny and Co., of Dumbarton, and the dimensions of the cylinders 
are:—Two high-pressure cylinders, 34}in. diameter ; two inter- 
mediate-pressure cylinders, 57}in. diameter; two low-pressure 
cylinders, 92in. diameter; each engine having a stroke of 60in. 
ere will be six boilers working at a pressure of 170]b. 
per square inch, and having thirty-six of Fox’s corrugated 
patent furnaces. The teed speed of the Scot on measured 
mile at an exceptionally deep draught is 18} knots, or about 214 
statute miles per hour. The Scot is built with a cellular double 
bottom, constructed to contain 1000 tons of water ballast, and 
with fourteen bulkheads, ten of which are carried to the upper 
deck. The first and second-class saloons will be very spacious and 
magnificently fitted and furnished, and the numerous cabins of 
the first and second class will also be unusually commodious and 
luxuriously fitted. The Scot will be provided with the latest 
improvements in electric lighting, refrigerating engines for cold 





chambers, ventilation, and other details, The entire ship and 
irae | have been constructed under special survey b’ Lloyd's, 
the of Trade, and Admiralty, the latter with a to the 
Scot being placed on the list of armed and subsidised cruisers. 
The Scot was named by Miss Giles, daughter of Mr. Alfred Giles, 
M.P., chairman of the Union Steamship Company. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Street railway track.—This was the title of a r read on 
December 17th, before the American Society of Civil E ineers, by 
Mr. T. G. Gribble, who was engineer for the tramway at Honolulu. 
After a general presentation of the subject, with remarks as to the 
importance of a good foundation, and a good design and construc- 
tion of track, the author described several American and English 
8 of construction. While in England the tendency is to 
girder rails laid direct on the foundation, here it is more to 
the use of girder rails with or without flanges, carried on metal 
chairs. The reason fcr this is partly that, while in England the 
yd blocks are from 6in. to 7in. deep, in America they are from 
in. to 94in, deep, which would require a very deep rail. Hard 
steel, of a grade very similar to tool steel, was recommended for 
the rails of street railways, as they are not subj to the severe 
and heavy shocks of steam railways, and the wear is almost 
entirely by attrition. As a comparatively slight wear of the head 
requires the renewal of the entire rail, a form of track with 
removable head was recommended. For paved streets the groeved 
rail should be used, but the side-bearing or centre-bearing head 
for country roads. For keeping street traffic off the track, a gauge 
of 3ft. was recommended, Mr. Gribble has patented a system of 
track consisting of cast or wrought iron stringers, filled with and 
laid on concrete, with flat rails secured by horizontal keys driven 
between the side of the rail and lugs on the top of the stringers. 
In the discussion of the r sections of the 831b. girder rail, 
with grooved head, for the way and Third-avenue cable rail- 
ways of New York ; the 701b. girder rail, with side-bearing head, 
for the West-end Electric Railway, of Boston ; and Wilson's flange- 
less rail for the ryt rp, ome Tramways, England, were exhibited. 
A new type of palace sleeping car has been brought out by the 
Harris Palace Car Company, and the first car of its kind has been 
completed and sent out on experimental trips. The main features 
of the new plan are the use of sliding partitions to make up the 
sections at night, and the stowing away of the bunks and ding 
below the floor of the car during the day. In the ordinary type of 
ss car the upper berths fold against the roof during the day, 
whi e lower berths are made up from the seats. The new car 
has a double floor between the trucks or ies, and in the space 
between the two floors are folded the hi frames of the berths. 
At night the revolving chairs are unscrewed and folded down ; the 
partitions are raised, and the eg berths raised by a vertical rack 
and pinion ; partitions which fold against the side of the car during 
the day are swung out to divide the separate sections, and curtains 
are then hung in the usual way. The advantages of this plan are 
that the car is much pleasanter to ride in during the day than the 
mate sleeper ; while it is rendered a much steadier riding car 
by the fact of the dead load of berths, &c., being below the centre 
of gravity, instead of being above it against the roof. The car is 
66ft. long, carried on two six-wheeled trucks or bogies ; at one end 
are the ladies’ lavatory, buffet, toilet room, &c., and at the other 
end the gentlemen’s lavatory, smoking room, heater, &c. The car 
accommodates twenty-four persons. 








AUSTRALIAN RAILWAY NOTES. 


THE first report under the new administration of the Queensland 
Railways has just been published. The Commissioners, of which 
Mr. tive Mathieson is chief, and Messrs. R. J. Gray, and A. 
Jobnston, M.1.C.E., Co-commissioners, were vested with office on 
29th July, 1889. 

In consequence of the railways being in eleven disconnected 
sections, the expenses are higher than would be the case wir» 
they joined together as in the case of the other Colonies. 

net revenue for the financial year ending June, 1890, shows 
£231,070 4s. 1d.; compared with £106,703 17s. 1d., for the six 
months ending June, 1889, and is made up as follows :— 














. | Total Total Dr. Cr. 
Year is June, / Revenue. Expenditure Balance. | Balance. 
. 4a 4! 8° 28)-2 4€ 2- ad 
Southern & Western)444,562 1 11 335,044 7 11 o= 109,517 14 0 
Maryborough .. ..| 71,085 8 10 58,252 15 7 _ 12,832 13 3 
Bundaberg «-| 12,019 14 8 15,250 15 13,231 0 10) _ 
Central ee «.|174,746 19 1114,455 9 10 _ 60,291 9 3 
Mackay .. ..| 62721211 7,575 12 01,90219 1 ae 
MOWED.. 1c +e scl Ae 8 1009 611 _- 1,138 12 4 
Northern . -» «(424,913 5 8 65,629 2 0 _ 50,284 3 3 
Cairns... .. .. ..| 6,76 6 7 6,286 0 9 os 50u 5 10 
Cooktown .. --| 6,149 6 3 11,108 9 24,959 211 _ 
Normanton | 2,084 13 10 6,86 4103,001 11 0 a 








The following is a general summary for twelve months ending 
June, 1890 :— 


Total capital voted.. .. £17,518,652 
Total capitalexpended .. .. .. + £15,016,023 
Capital expended during year .. .. £1,040,494 
Total cost per mile open for traffic... - 0s co S060 
procera ally n eee ee ee ee eee 
Average miles opened .. .. «. «2 ee «+ «+ 2 2000 
ae a se A ee pon 
joumimerexpemditure .. 4. co 0s 60 06 ce oe ¥ 
DN ONES 5. 05 ce 40, 00. 00. : 00 0c cs, SED 
Percentage of earnings to capital expended on open 
ponte peraverage mileopen .. .. .. «. +. &412 11s. 2d. 
Expenditure per average mileopen .. .. .. .. £300 7s. 9d. 
Gross earnings per train mile .. .. .. .. «. «. 54bi7d. 
Expenses pertrainmile .. .. .. «. +. «+ ++ SO°73d, 
UID os ac. ce, 0c ne 00 60. on 00 00 WIpeyeee 
Locomotives, number of .. .. .. «1 «- oe +s 280 
Passenger stock, numberof .. «2 «. os «+ ++ 286 
Goods stock, numberof .. .. .. «s oe « o S577 


Brake vans, mumberof = ... 2c 00 0s 0c 00 00 9 


The following figures relating to New South Wales are from the 
Railway Commissioners’ quarterly report for the quarter ending 
September, 1890 :— 


Sept., 1890. Sept., 1889. 
Revenue from all sources .. .. .. £655,172 .. .. £679,464 
Expenditure .. .. .. «os « £480,487 .. . £405 111 
Earnings per train mile .. .. +. 76 54% 74°77% 
Ex ture pertrain mile.. .. .. 50°20% .. .. 48°12% 
Percentage expenditure to carnings 65°70% .. .. 64367 
Number of passengers carried .. .. 4,458,478 .. .. 4,126,915 
Tonnage of strafic .. .. .. 881,884 .. .. 907,424 
Tonnage of live stock traffic .. .. 30,471 .. .. 28,288 
Tramways. 

| er ee £64,597 .. .. £65,111 
Expenditure .. .. .. £52,004 oe! eee 1,88 

Earnings per tram mile o.oo MBE I, «> 00 88°75"), 
Expenditure pertrammile.. .. .. 38°51°/, .. .. 88°75"/, 
Expenditure per tram mile.. .. .. 29°68°/, .. .. 80°88"/, 
Percentage expenditure to earnings 77°06°/, .. ..  79°68°/, 
Number of fares collected ., 15,566,749 .. ..14,701,2 











The Th Houston C y obtained leave some time age 
to put down plant on the Randwick to Waverley tramways for the 

urpose*of testing the efficiency of their system of electric trac- 
tion A trial has now taken place with favourable results. ‘Ihe 
Public Works Committee are now taking evidence to consicer 
whether the electrical system will be expedient to adopt on the 
Sydney lines. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue new year opens with a fair amount of work in hand in the 

jron and steel and engineering trades of the Midlands, Par- 

ticularly is this the case with the last-named industry, in which, 
indeed, activity is at once observable upon the resumption of 
employment after the holidays. 

It is hoped on all hands that the spring may bring with it in the 
iron and steel trades a better state of affairs with to prices 
than that which obtained during the year which has now closed. 

It is believed that otations, which have been tendi 
downwards throughout the twelve months, have now touch 
bottom. A recovery might have been expected some weeks 
had it not been for the disturbances to trade caused by the 
financial crisis and the Scotch strike. The former difficulty having 
now passed away, and the time having now arrived when some sort 
of a settlement, one way or the other, of the Scotch dispute may 
be expected, it is anticipated that the recovery, though so far 
retarded, has not been precluded, but will before long make itself 
manifest. 

The high price of coals and coke is another reason for this ex- 
pectation, and makers both of crude and finished iron are freely 
expressing the opinion that better rates than are at present being 
obtained should be forthcoming before long. 

At the quarterly meetings which are to be held in Wolver- 
hampton on January 7th, and in Birmingham on the following 
day, it would not be surprising if pig iron vendors stood out for 
somewhat better rates than those .which have recently ruled. 
Those associations which control the various departments of the 
finished iron trade may find it mg osaae to so adjust their quota- 
tions as to bring them into. something like harmony with 
existing selling prices, which in most cases are considerably below 
those which prevailed at last quarter day. 

The review of the year which appeared in last report will have 
shown how considerably prices have declined since January set in, 
and under these circumstances an attempt will probabl of made 
at the gatherings mentioned to effect a rally. Whether or not 
this will be successful remains to be seen, but at any rate that such 
an effort should be made seems to be the general opinion here- 
abouts. 

On ‘Change in Birmingham on Thursday, which was New Year's 
Day, this determination was expressed by sellers, but, on the 
other hand, buyers took little notice of these remarks, and did not 
seem to anticipate any marked rise either in pigs or finished iron 
for some time to come, 

Staffordshire cinder pigs were quoted about 40s., part-mine, 45s. 
to 47s. 6d., all-mine hot blast 70s., and all-mine cold blast about 
£5, Northamptons were quoted 45s.; Derbyshires, 46s.; and Lin- 
colnshires, 48s, upwards, 

A fair amount of orders were stated to be still on the books for 
finished iron, and others were in prospect. Marked bars were 
quoted £8 10s., serviceable merchant sorts about £7 5s., common 
£6 5s. upwards. Hoops were £7, and gas tube strip £6 15s. 

The Chillington Iron Company, which some years ago was so con- 
spicuous a feature of the Staffordshire-iron trade, has at last ter- 
minated its existence. 

The aya arg conference of the Midland Miners’ Federation 
has been held in Birmingham during the week, Councillor Enoch 
Edwards (Burslem) presiding. Delegates were present from 
North Staffordshire, Cannock Chase, Pelsall, Old Hill, Salop, 
Somerset, Bristol, Forest of Dean, and Warwickshire. Mr. James 
Grantham (Cannock Chase) and Mr. William Latham (Salop) 
were elected the tellers and credential committee. The officers 
—E. Edwards, president; Albert Stanley (Hednesford), secre- 
tary; and Benjamin Dean (Pelsall), treasurer — were unani- 
mously re-elected. The following members were elected on 
the executive: Messrs. William Hood, Jacob Baskyville, Hen 
Mallineaux, George Fryer, John Jordon, Benjamin Winwood, 8. H. 
Whitehouse, William Whitefield, George H. Rowlinson, and 
William Johnson. Mr, Joseph Pecken was elected auditor for the 
next twelve months. Mr. E. Smith then gave his report of the 
last six months’ account, which showed an increase of some 3000 
members upon the six months’ return. The report was accepted as 
satisfactory. Thefollowing nominations were made forthe Federation 
of Great Britain :—President, Mr. B. Pickard, M.P. ; secretary, Mr. 
T. Ashton (Lancashire); vice-president, Mr. S. Woods; treasurer, 
Mr. E. Edwards; executive committee, Messrs. B. Dean and G. H. 
Rawlinson; auditor, Mr. William Joh The president was 
appointed to deal with a dispute in the Bristol district, and Mr. 
Whitehouse to inquire into a dispute in the Forest of Dean, At 
the conclusion of the business the following m was tele- 
graphed to Mr. Gladstone:—‘‘ That the Midland miners, in 
conference assembled, congratulate you on attaining your 
eighty-first birthday, and trusts that your life will be 5 for 
many years to serve your country.” 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

IN the iron trade of this district the year has closed with business 
all through in a lifeless condition, and a general feeling of uncer- 
tainty with regard to the future. So far as the principal iron-using 
branches of industry are concerned, :there is certainly no present 
indications of declining activity sufficient to warrant the depression 
which prevails in the market for the raw material, but in many 
quarters there is evidently a belief in lower prices, and this neces- 
sarily checks buying of any weight, with the result that the new 
business which pig iron makers and forge proprietors have actuall 
in prospect is extremely small, whilst there is an evident disposi- 
tion on the part of merchants in many cases either to ‘‘ bear” the 
market speculatively or to clear off at low prices any iron they may 


of foundry, Middlesbrough makers have been quoting about 
52s. 10d. to 53s, 4d. net cash, delivered equal to Manchester ; but 
iron held in second has offered at considerably under 
these figures. In Scotch iron there has been rather a pas, Peay to 
harden, owing to the scarcity of some of the well-known brands, 
and for Eglinton sellers have not been taking quite such low figures 
as were being accepted a week or so back, but there would be no 
difficulty in buying at about 56s. to 56s, 6d. net cash, delivered 
equal to Manchester. 

The manufactured iron trade remains in a dep d condition, 
with very little new business coming forward, and most of the 
fo have been stopped for fully a week owing to the absence of 
orders. Makers do not care to commit themselves to low 
quotations on the very small orders that are at — obtainable, 
but the only business doing is at extremely low figures, and for 
delivery in the Manchester district bars do not average more than 
£6 2s, 6d. to £6 5s.; hoops, £6 7s, 6d. to £6 10s.; and sheets, 
£7 10s, to £7 15s. per ton. 

In the steel trade there has been only a very limited business 
doing, with prices about as last quoted. For good foundry hema- 
tites delivered in the Manchester district the average quotation 
by makers is about 64s. per’ less 24, but with scarcely any 
business being put through to really test prices. In steel plates 
the only buying going on is in very small parcels for pom 
delivery, Lancashire makers’ quotations remain at about £8, 
with steel boiler plates from other districts averaging £8 5s.; but 
buyers with orders of any weight to give out are not nag area to 
come above £7 17s, 6d. per ton. For the present, Scotch p' are 
practically withdrawn from this market, owing to the railway strike, 
which has not only prevented deliveries from works, but stop: 
supplies of fuel coming in. 

e cngmeetng trades throughout the district have generally 
closed the year well supplied with orders, and in most departments 
the prospects for the ensuing year are fairly satisfactory. Machine 
tool makers especially ry aes no scarcity of new work giving out, 
and many of the leading firms are so fully occupied for some time 
tocome that they have beenunable to entertainaconsiderable weight 
of new work which has been offered, but required for early delivery. 
Locomotive and railway i and wagon builders are also all 
very full of work, and the leading establishments in this district 
have already on their books orders which will keep them well 
engaged for a considerable portion of next year. Boilermakers, 
although ~—— not quite so pressed with work as was the case a 
few months back, are still kept fully engaged with orders in hand, 
and there is no indication in this important branch of industry of 
any slackening off for some time to come. Taking the engineering 
otanetes generally throughout this district, the outlook is not at 
all discouraging, and ps perhaps from shipbuilding and marine 
engineering there would seem to be every prospect of a fair amount 
of work during the ensuing year. 

The col gasholders recently patented and introduced by 
Messrs. Gadd and Mason, of Manchester, with the object of dis- 
pensing with the usual guide framing, have met with a good 
deal of criticism from gas a. and it will perhaps be in- 
teresting to notice how far this invention, which is certainly a 
revolution in the construction of the above description of gas plant, 
has proved efficient for the purposes for-which it Se been designed. 
So far only two gasholders have been erected on this new prin- 
ciple, whieh, briefly stated, dispenses with the elevated guide 
framing which has hitherto been necessary for supporting gas- 
holders, and consists in placing the channel or other guides within 
the tank at an angle like the thread of a screw instead of in the 
vertical plane which is ordinarily used. By this form of construc- 
tion it is claimed that the total weight of the entire structure of 
a gasholder is reduced from 30 to 50 per cent. The construction 
of the tank is simplified, and as there are fewer parts there is less 
liability for the gasholder to get out of order in working. It is 
also claimed that the stability of a gas holder, constructed on this 
a when under a wind pressure is in excess of that of a holder of 
the same dimensions constructed with guide framing, whilst tilting 
or overturning of the gasholder under the patented system 
is rendered impossible. The opinions of leading gas engi- 
neers who have thoroughly examined the new invention are that 
while it will completely revolutionise the construction of gasholders, 
it is most simple and effective in securing the ends for which it is 
designed, and the experience gained from the two gasholders 
already constructed has been in every way satisfactory. As further 
proof that the columnless gasholders are meeting with favour, I may 
mention that Messrs. R. and J. Dempster, of Manchester, have now 
in hand orders for the erection of three more on the same principle, 
one for Middlewich in Cheshire, with a capacity of 32,600 cubic 
feet, the second for St. Mary Cray in Kent, with a capacity of 
64,000 cubic feet, and the third for the Burn’s Oxygen Com- 

y, Birmingham, with a —— of 50,000 cubic feet, the two 
ast-named mony, omer lift gasholders. In addition to the above 
orders, Messrs. Dempster are also very busy in other departments 
of their works, and are constructing for a gasworks in Scotland 
four pairs of exhausters, which are the largest plant of the kind 
that ever been erected, each pair of exhausters being capable 
of passing 2,000,000 feet of gas per hour. These are reciprocating 
exhausters, and a special feature is that they are erected in tandem 
form ; there are four gas cylinders and two steam cylinders to each 
pair, the two gas cylinders and the steam cylinders being placed 
tandem. They are connected with a strong shaft and fly-wheel, and 
arranged to work at quarter centre, thus making the flow of gas 
constant. 

In the coal trade there has been quite a pressure of orders for 
all descriptions of fuel, owing to merchants and consumers getting 
in extra — in anticipation of the usual holiday stoppages of 
the pits, which in most cases will extend over pretty near a full 
week. The difficulties which have been experienced in making 
deliveries from collieries owing to the weather, although not so 

t as a week ago, are still causing very considerable delay, and 
in many cases buyers have been unable to secure all their requisite 
supplies, with the result that to cover special wants slight advances 
have been offered for prompt delivery. This, however, does not 











happen to hold, which still further tends to weaken the of 
makers and manufacturers, For the moment it is scarcely possible 
to arrive at any really definite conclusion as to the actual condition 
of the market, and until the year has turned, and the quarterly 
meetings haye been held, business will be more or less held in 
abeyance, 

The Manchester Iron nnpee a on Tuesday brought together 
only a moderate attendance for the closing market of the year, and 
business all through was extremely slow, there being a disposition 
both on the part of buyers and sellers to hold back from further 
operations until after the turn of the year. In some instances 
sellers did not care to quote at all for the business offering, which 
was only as a rule in very small parcels and at extremely low 
figures, For pig iron, prices are weak and irregular, owing to 
merchants in many cases being — to sell for forward delivery 
at very low figures, and where business of any weight has been put 
through it has been where buyers have been tempted b exception- 
ally favourable terms, both as to prices and delivery. e Lanca- 
shire pig iron makers still quote on the basis of about 48s. 6d. to 
49s. 6d., less 24, for forge and foundry qualities, delivered equal to 
Manchester, but they have been doing little or nothing, and the 
above prices remain scarcely more than nominal. For outside 
brands prices in some instances have shown rather a tendency to ease 
down, aud there have been lowsellers both of Lincolnshireand Derby- 
shire. In Lincolnshire iron forge qualities have been sold at about 
45s. 6d., and foundry numbersatabout 46s, 6d., less 24, delivered here, 
but makers’ quotations generally are about 1s. to 1s. 6d. above 
these ine In Derbyshire iron, the cheaper forge qualities have 
been offered at about 448, 6d. to 45s., with good foundry qualities 
obtainable readily at about 50s. to 5ls., less 24, delivered here, 
although there ‘are special brands for which makers’ quotations 
remain firm at 54s,, less 24, delivered. As regards ou brands 
offering here, prices have been irregular, For good named brands 





rey it any actual upward movement in prices, which remain 
 aeecerrid unch , and at the pit mouth average 12s. 6d. 
‘or best coals, 10s. 6d. to 11s. for seconds, 9s. to 9s. 6d. for common 
coals, 7s. 6d. to 8s. for burgy, 6s. 9d. to 7s. 3d. for best slack, and 
5s, 3d. to 5s, 9d. for common sorts, 

For shipment there is also an active demand ; but there is a 


continued block of vessels, both at Garston and Liverpool, and 
—_ delay in loading up cai For good ordi: steam coals 

—— at the ports on the Mersey prices average about 10s. 6d. 
per ton. 


Barrow.—There is a quiet business in the hematite pig iron 
trade, and the sales effected during the week have not been up to 
recent averages, but this is owing to the full observance of the 
holiday season, and the absence alike of buyers and sellers from 
the market. Prices are easier at 53s. 9d. per ton for warrant iron, 
net cash, and makers are —s 54s. 6d. net, f.o.b., for mixed 
Bessemer numbers, and 54s, for No. 3 forge and foundry qualities, 
The trade in Bessemer qualities of pig iron, which out the 
year has been very brisk, shows evidence of continuance, at any 
rate, to a marked extent during the New Year; but there is a 
slow trade in forge and foundry qualities, and it is noticeable all 
round that the business for prompt deliveries is not so brisk 
as that for forward deliveries. The New Year, however, 
does not afford as much promise as last year did of steady, 
continuous activity in the pig iron trade, but it is evident 
that the demand will, at any rate during the early months 
of the year, be such as to maintain the present rate of pro- 
duction. An additional furnace has been lighted in the district, 
and now there are fifty out of seventy-five in blast—66 per cent. 
At some of the works in the district makers of pig~iron have 
been accumulating stock with the view of meeting ‘the demand 
for iron in the busiest months of the year, when higher prices 
are expected to rule. A further reduction in hematite warrant 


- 





——— 


stocks has been made this week to.the extent of 980 tons, 
169,474 tons of a decrease since the beginning of the year, 
leaving still in hand 211,065 tons. ; 

Steel makers in the Barrow district are steadily employed ; but 
in the West Cumberland district there has not for the past. week or 
two been much doing, two of the threelarge works having practically 
produced nothing, ils are in fair demand, and £4 17s. 6d. is the 
quotation at which business has recently been done for heavy 
sections, light sections being at £5 17s. 6d., and ager f rails at 
£7 ton. A fair trade has been recently done in steel for shir- 

ling r , and plates are quoted at £6.7s. 6d., and angles 
at £5 de. ba. r ton. In hoops the business doing is steady at 
£6 10s. ; but in fillets, tin-plate bars, blooms, and slabs the trade 


is quiet. 

Shipbuilders and engineers have been mainly on their holidays 
since Christmas, but a full resumption of work is ai for 
Monday next, and the work in hand is so large, and likely to-te 
so fully augmented, that the work of the year is likely to be very 
full, both as regards tonnage of shipping and indicated horse- 

wer, There is not, however much demand in the open ma 
for new tonnage, although big orders are in prospect for local 
yards, on the basis of important negotiations now going on. 

Iron ore is in good request, and in fuller consumption at 11s. 6d. 
to 12s. per ton, net at mines. . 

Coal and coke are in brisk request, and prices of East Coast coke 
are steady at 21s. 6d. to 22s. per ton, delivered at West Coast 
furnaces. . 

Shipping is still weak in tone. The exports of pig iron and steel 
js the past week amounted to 11,658 tons, compared with 
17,315 tons in the corresponding week of last year. The 
shipments for the year a to the 29th inst. amount to 1,042,429 
tons, com! with 1,064,511 tons during the coi ding 
period of year, making a decrease for the year of 22,082 tons. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ToTaLs and prices have been materially affected by the holidays, 
As regards the total coal shipments, they look small beside those 
of the first and second week of December. Prices, on the other 
hand, are distinctly up. The little coal, comparatively, sent to 
port has been quickly used up, and as the demand was much greater 
than the supply, prices are advancing. The mid-week quotations 
at Cardiff were as follows:—Best steam, 15s. 6d. to 16s.; seconds, 
ranging from 13s. to 14s. 6d. Good dry coal firm at 14s, 6d. . In 
house coal all quotations current before the holidays are ‘main- 
taiued. No. 3 Rhondda is in demand at 14s. 6d. to 15s.;' seconds, 
12s, 6d. to 12s. 9d. Small steam is at 7s. 6d., and selling freely ; 
small bituminous, from 10s. 6d. to 11s. 

At a meeting of the Sliding Scale Committee last week the 
representatives of the coalowners and workmen agreed to sign for 
a continuation of the sliding scale for the next six months. As 
this binds both to a six-months’ notice to terminate, all can look 
forward to another year’s regular trade without fear of strike or 
interruption. ; : whi 

The new year promises thus far to open well inthe coal trade. 
This week, though shipments were small at first, they are gradually 
increasing, and some fine cargoes have been despatched. : Amongst 
others I note from Cardiff one of 5700 tons to Bombay, and another 
of 4000 tons to Colombo, ; 

The first declaration of the iron and steelworkers’ scale was 
made known this week, and though not made — officially, ‘I 
learn that it confirms the opinions expressed in this column lately, 
namely, that it would not justify an advance. gorge tye e 
auditor’s declaration is that it places the sales of rail and bar 
during the quarter at £5 5s. and a fraction, being 20 p ~ cent. 
above the standard ; but as wages have been advancod , there 
must be a reduction of 24 for the ensuing quarter. I am sorry to 
hear some pee | but hope that prudent counsels will prevail. 
It is not at all unlikely but that the vigorous trade ex in the 
first quarter of the year will we matters straight. 

Ironmasters are fairly well placed for tin bars; rails weak in 
demand, though quoted £4 17s. 6d. to £6 5s., according to specifica- 
tion. 

The following quotations were given on ’ 
Swansea :—G w pig warrants, 46s. 44d., market weak; mer- 
chant bars, £5 15s. to £6; sheet iron from £7 5s.; sheet steel from 
= oo tin bars, £5 15s. to £5 17s. 6d.;.Siemens, £6 to 

The tin-plate trade wears a good appearance. Late quotations 
are firm and substantial ; business is ar to show itself; which 
is confidently hoped will last. Prospects for the first quarter are 
certainly promising. 

It is announced Meats that contracts have been entered into for 
the construction of buildings and machinery for the manufacture of 
tin plate by the St. Louis Stamping Company, the Chicago Tin 
Company, the United States Iron and Ten- late Company, the Apollo 
Tron Company, by Somers Brothers, of Brooklyn, and others. The 
news has not lessened confidence in Wales. 

The Duffryn tin-plate men are out on strike. Some little con- 
tention, too, is rife at Llanelly, and a meeting will be held 
February 7th to decide action. 

Newport Exchange reports trade improving from the holidays. 
Rate from Bilbao to Newport, 5s. 44d. Five hundred and fifty 
tons steel rails for South America, and two cargoes of rails for 
Highbridge left Newport this week. Pig iron and bar coming in 
from Whitehaven, Barrow, and Workington. 

Coke is firmer at 21s. and 22s., Cardiff. Pitwood is in abund- 
ance, and slightly weaker in price, 16s. 6d. Patent fuel brisk at 


14s. 3d. to 14s. 6d. 
Shipping reports at Cardiff are not hopeful. I hear that Messrs. 
four steamers representing in 


Morel and Co. are about to lay u 
capital £100,000. This is one of the results of low freights and 
rivalry of foreign shipping. 

Colliery shares dull, but expected to improve. 


this week at 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


1890 has been a satisfactory year on the whole. The holidays, 
which commenced on December 24th, were shorter than usual, 
work being pretty generally resumed on the 30th ult. Even the 
closing was not altogether lost. Advantage was taken for repairs, 
adding to boiler power, altering and extending where hecessary, 
and generally equipping the works for more effective production 
during the next twelve months. 

The year opened with a very strong demand for coal of all sorts, 
and longer prices were obtained from railway and gas companies 
and manufacturers. Best South Yorkshire steam coal sold readily 
at the commencement of 1890 at 11s, and 11s. 6d. at the pits. As 
the season advanced, these prices for steam coal were scarcely 
maintained ; but the lowest quotation in South Yorkshire for the 
Barnsley Silkstone coal for locomotive purposes has been 10s. 6d., 
and this quotation has been fully sustained up to the end of the 
year. It was anticipated that this quotation would prevail during 
the first six months of 1891, if not for the whole twelve ; but the 
railway Companies have managed to secure a concession from the 
coalowners, and there is an understanding, come to at Barnsley 
late last week, that locomotive fuel shall be supplied at 10s. patton. 
Full time has been worked in the pits, the principal complaint of 
the Yorkshire coalowners being the considerably diminished output 
they are getting, which increases the cost of bringing the coal to 
bank. : on coal did not realise very good prices for the first 
half of the year. From July the rates obtained have been. more 
satisfactory, although after the usual winter stocking there was 
again a slackening of demand. Gas coal has been in brisk request, 
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the call being quite equal to the supply. Contracts were entered 
into during the summer months at a very considerable advance 
over the preceding year, which showed an impr t upon 1888, 
The general i d prices d from the pee companies for 
best classes of coal raised in South Yorkshire have been equal to 
3s. per ton over 1889. 

ouse coal did not realise very good prices for the first half of 
the year. Since July the quotations have been more satisfactory. 
Good house coal is now at a price it has rarely attained. Messrs, 
Newton, Chambers, and Co., of Thorncliffe Collieries, who send 
the la uantity by rail to London, now quote, at Sheffield, 
17s. to 17s. 6d. for best Silkstone; thin seam, 15s. 10d.; Silkstone 
nuts, 14s. 7d. The Carlton—Barnsley—ask 18s. 6d. per ton for 
their best qualities. To these prices carriage has to be added. 

The steel trade has been somewhat disappointing during the 
year. A very large demand has been made in the finest qualities 
of crucible steel for watch and clock springs, rifle barrels, and 
similar purposes. The re-arming of the German, Austrian, Italian, 
and Turkish troops has been actively though unostentatiously 

ing for three years. The Russians have also been diligent 
in this direction. The French Government get most of their steel 
for rifles at home. 

In railway material the year has been a most busy one. Through- 
out, the demand has been good, and the season closed with satis- 
factory orders on hand, and, judging by the scarcity of pe | 
wagons for the conveyance of the large output of material of all 
sorts, the demand is certain to be maintai for some time. The 
Midland, Great Northern, and Manchester, Sheffield, and Lincoln- 
shire Companies have largely increased their rolling stock, and the 
railways of Great Britain have generally done the same. In short, 
the railways have felt the effect of good trade, and have in their 
turn contributed to its continuance. Makers of tires, axles, 

ings, buffers, &c., have had no difficulty in meeting the demand. 
e strain has been greatest upon the builders of railway 








efforts to reconstruct the ——— out of the late shareholders have 
not been successful, and probably the works will be sold. It is 
stated that a new limited liability company is being formed with 
a view of acquiring them, and turning a portion of them intoa steel 
plate manufactory. 

The deliveries of pig iron have been very small this week, for 
the finished iron and steel works and foundries being stopped, the 
iron was not required, more particularly as stocktaking was going 
on. At the same time shipments have fallen off, because since the 
railway strike in Scotland began, Scotch foundries and finished 
ironworks have worked little ; this would probably lead to the 
December stocks showing an increase of 25,000 or 30,000 tons, a 
larger increase than has been reported in any month for nearly 
five years. In Connal’s stores alone there has been an increase 
for Srctiber of 15,067 tons, the quantity held at 31st being 
115,886 tons, or nearly 33,000 tons more than was stored when the 


Scotch blast furnace men’s strike commenced at the inning of 
October, and the decrease for the year has only been 67,000 tons, 
The stocks of Cleveland pig iron at the end of mber would be 


almost the same as those at the commencement—about 262,000 
tons, but the consumption for 1890 would be smaller by 200,000 tons 
than it was in 1889. ‘There was a decrease in stocks in 1889 of no 
less than 210,000 tons. But shipments were 150,000 tons less last 
year than in 1889, both foreign and coastwise figures having fallen 
off, especially the latter. 

The price of No. 3 Cleveland g.m.b., for early delivery, bas this 
week been about 42s. 6d., tho ah 42s. 9d. was generally quoted at 
Tuesday’s weekly market, and Middlesbrough warrants have also 
been about 42s, 6d. cash. Grey fo is 41s., being weaker, 
because the deliveries of it, both on local and shipping account, are 
so small this week, and may not be much better on shippin 
account next week, for the New Year’s holidays in Scotland wi 
be in progress. Local hematites are quoted 55s. per ton for mixed 

bers. It is noticeable that the furnaces in this district which 





and makers of finished railway wheels and axles, and these are full 
of orders for next year’s delivery. In rails, only three local houses 
are now interested, and the largest of th ‘ammell and Co.— 
makes the bulk of its output on the sea coast. Rails are now 
making £4 17s. 6d. to £5 per ton; carriage and wagon tires and 
axles, £10 10s. to £10 15s.; engine and tender tires, £13 to £15 ; 
new regulation wagon bearing springs, £11 15s. to £12 5s.; new 
regulation buffing springs, £14 10s. to £15 10s.; spring steel, 
£7 15s. to £10. 

The year has been a busy one in armour, mainly owing to the 
English Admiralty programme for the increase of the Navy 
decided upon last year. In heavy armour the Atlas and Cyclops 
Works have been engaged rincipally upon the belt and barbette 

lates of the large Etlechips on and Repulse, building at 

embroke, Royal Sovereign at Portsmouth, and Admiral H at 
Chatham ; and have commenced more recently the work upen the 
similar contract-built ships, the Resolution and Revenge at 
Palmer’s Shipbuilding Company, Jarrow-on-Tyne; Ramillies at 
J. and G. ompson’s, Gi w; and the Royal Oak at 
Laird Brothers, Birkenhead. ese eight big battleships will 
keep the two works e on heavy armour for the 
ter owes of next year. In lighter armour for cruisers, 
essrs. Vickers, Sons, and Co., River Don Works, have partici- 
pated in the large demands uent on the Admiralty pro- 
mme, and have laid down rolls for the purpose. Besides the 
lish work, the Cyclops Works are now enga upon two 
cruisers for Spain, one for the Argentine Republic, and a large 
amount of work for Russia. The Atlas Works have the plates for 
one Spanish vessel and one Argentine cruiser, and have on their 
books the armour for two Dutch cruisers for next year. Messrs. 
Vickers, Sons, and Co., have obtained an order from the Russian 
Government for solid steel armour plates for two gunboats which 
are being constructed at the Admiralty Dock . This is the 
result of satisfactory tests of the Vickers’ steel plate at the trials 


in November. 

Excellent business was done during last year in large shafting 
and gun forgi Constant employment has been given at all the 
works, although it seems hard to believe the demand can continue 
sufficiently good to keep the present plant running full time. Still 
it is being extended. Messrs. Vickers are now constructing what, 
it is understood, when finished, will be the largest hydraulic press 
in the world. 

You have already given particulars of extensions to works in the 
heavy departments during the year. Similar activity has been 
shown in cutlery, edge teols, and plated wares. Messrs. Walker 
and Hall, of the electro works, Howard-street, have greatly ex- 
tended their establishment, and are also enlarging their cutlery 
department. Messrs. James Dixon and Sons, Cornish-place, 
Messrs. Mappin and Webb, Norfolk-street, and other houses, are 
similarly increasing their productive powers. The shadcw of the 
McKinley Act is over the secondary and lower es of cutlery ; 
but with this exception the new year opens with excellent pros- 
pects. There is no lack of work on the books, and the workmen 
are in the enjoyment of wages, advances having been made 
in nearly all departments of industry. 








THE NORTH OF ENGLAND. 


(From our own Corresvondent.) 

THis being a holiday week, business is ically suspended ; 
but it may be noted that the tone of the Bach arrngrae 4 Pow ry 
and manufacturers do not look forward to the trade of the early 
months of 1891 with anything like the confidence that they did 
that of 1890. Prospects are undoubtedly unpropitious, and com- 
plaint is general among not only pig iron makers, but finished iron 
and steel producers, that present selling prices do not allow of a 
profit. Some of the pig iron makers stand to lose 3s. or 4s, per 
ton, and the outlook is bad, for they see little chance of prices 
going up, while it will be a difficult matter to materially 
reduce the cost of production. The blast furnace proprietors 
have decided to reduce wages, and the ironstone mineowners gave 
notice last week that they would also require the men to accept a 
substantial reduction. men, however, do not seem likely to 
agree to this, and their two Unions are to join together to nego- 
tiate. They say, in face of all the facts, that there is no cause for 
a reduction, and that the masters have brought about the low 
prices by their “‘ mad competition” against each other. Certainly 
ironmasters will have to obtain more relief than any reductions in 
wages can afford, for the total wages cost at the blast furnaces is 
not more than one-tenth the price of the pig iron. Materials will 
also have to become cheaper, particularly coke; but, unfortunately 
for ironmasters, coke manufacturers have the whi —there is 
@ scarcity of coke, and makers thereof could sell more than they 
are able to produce. They can secure the prices they ask, and 
thus are not likely to reduce their quotations. 

The hematite pig ironmakers on the West Coast have, since the 
hematite furnaces in were stopped by the strike, been 
called upon to supply Scotch steel manufacturers with pigs, and 
they have evenead eir production accordingly. As they nearly 
all get their coke from Durham they have bought more, and this 
it is which enables coke sellers to keep their price of best qualities 
for blast furnaces at 16s. to 16s, 6d. per ton, delivered at 
Middlesbrough. I learn it is decided to close altogether one 
of the pig iron works in the Tees-side district, if a c 
is not observable within the next month or so, as the 
proprietors are cetermined not to work at a loss. Other firms are 
intending to stop odd furnaces, and the stop) of each furnace 
will mean a lessened consumption of coke by 600 tons per week, 
It is stated that on account of the unprofitable trade another of 
the iron plate making establishments in the district will shortly be 
closed, as owing to the circumstances under which it is worked it 
is not permissible to take orders which will involve a loss, and it is 
now impossible to get any that will not. One of the leading iron 
plate making works has been idle since the end of August, The 





have ps | been blown out, or are intended to be stopped, are 
such as produce hematite or basic pigs. The quarterly meeting of 
the iron and coal trades of this district is to be held at Middles- 
brough on Tuesday next. 

Lower prices for some descriptions of finished iron and steel are 
being quoted, and there is keen competition for orders, because the 
unexecuted orders on the books of manufacturers generally are 
comparatively few in number. Some of the steel plate manufac- 
turers calculate that present prices will leave a loss of 10s. per ton, 
and generally they are worse off than the iron platemakers—they 
have to pay 14s. a-ton more for their pig iron alone, ac they only 
realise 5s. to 7s. 6d. per ton more for their plates. Consumers of 
steel plates formerly had to pay £1 per ton more than those who 
used iron plates. fact is, there are only very few of the pro- 
ducers of the latter left now, while there are many steel i 
manufacturers. As little as £6 2s. 6d., less 24 per cent., has Nees 
taken for steel ship plates, and iron ship plates are £5 15s., less 24 
per cent. The Cleveland Bridge and ineering Company have 
obtained orders for bridge work from the Indian Government, 
which will keep their establishment in full work throughout the 
current half-year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Business in all departments of trade has been very quiet during 
the past week, on account of the holidays and the md way strike. 
The utter breakdown of mineral traffic on the railways made it 
impossible to obtain supplies of fuel. As the strike was unexpected 
—the leaders of the men having indeed led the public to believe 
that there would be no strike—scarcely any of the iron and steel 
works had stocks of —_ in hand; Siged a day or ‘- after the 
strike began, meny of them were o' to suspe rations. 
The railway companies have not been able fully to ee Bm their 
passenger traffic; goods traffic has been much impeded, and mineral 
traffic altogether neglected, except in cases where haulage has been 
furnished by the traders themselves. The consequence has been a 
general enforced holiday in the chief industrial centres of the 
country. 

The Glasgow pig iron market was open from Monday till 
Wednesday at noon, when it closed again for the New Year 
hotidays. There was comparatively little business doing in Scotch 
warrants, and Cleveland iron was practically neglected. The 
demand for hematite pigs was vei 
require to come into the market, 
no inducement to open it. 

The special brands of makers’ iron still available for sale are 
quoted as follow:—Langloan, f.o.b, at Glasgow, per ton, No, 1, 
72s. 6d.; No. 3, 60s.; Summerlee, No. 1, .; No. 3, 3 
Calder, No. 3, 57s. 6d.; Shotts, No. 1, 72s. 6d.; Carnbroe, No. 1, 
5ls.; No. 3, 50s. 6d.; Dalmellington, No. 1, 59s. 6d.; No. 3, 
57s. 6d.; Eglinton—ex store—No. 1, 48s. 6d.; No. 3, 48s. 

The week’s shipments of pig iron from Scotch ports were 
exceptionally light, amounting to only 2391 tons, as compared with 


quiet; consumers did not 
tors seemed to have 





5761 in the co nding week of last year. 
The exports of iron and steel manufactured goods from G 
in the past week embraced | tives to the value of £10,092; 


machinery, £11,633 ; steel goods, £6602 ; and general iron manu- 
factures, £25,693. 

In the malleable iron and steel departments there has been 
practically no business doing, and prices are purely nominal, 

The coal trade has suffered very severely from the railway strike. 
The three principal Scottish railways—North British, Caledonian, 
and Glasgow and South-Western—each gave up all idea of 
endeavouring to conduct mineral traffic from the very com- 
mencement of the strike. On the Caledonian and South- 
Western lines permission was given to the coalmasters to 
have their own trucks. This was done in a number of cases, 
but only a very small proportion of the ordinary traffic was got 
forward to the different harbours. It was with great difficulty, 
therefore, that vessels already partially loaded could complete 
their , and in several instances horses and carts had to be 
employes for the pu 7 no new export business has 
been undertaken during the _ week, Coal shipments from the 
various ports are 50,000 tons less than in the preceding week, and 
next week’s returns are expected to be considerably smaller. ‘Most 
of the collieries have been closed from want of railway communi- 
cations. Supplies of coal for household consumption have become 
very scarce, and prices, delivered in Glasgow, which before the 
strike were 15s. to 18s, per ton, have been run up to from 27s. to 
30s., and when sold retail in hundredweights they are as high as 
2s. to 2s. 3d., which is equal to from 40s, to 45s. per ton. As the 
poorer classes can only purchase in the latter form, the strike has 
proved a source of great hardship to them at this inclement 
season. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Just at the close of the ae which has brought less prosperity 

than disappointments and disturbances to general trade and 

industry, it is particularly gratifying to observe symptoms of a 

returning better condition. This applies for the present more 

especially to German iron industry, but we may be allowed to 

a that neighbouring countries will take the same turn for the 
r. 


In Silesia all branches of iron industry begin to show an improved 

tone. Pig iron is steady ; for finished iron, plates in particular, a 

pretty good amount of orders has been coming in during the week. 
In Austria-Hungary the condition of the iron business has been 

—s py boy for raw sailing finished iron. Buyers enn 

ing a little; being unwilling, it appears, to enter into 

tions before the bre Lorie of next year. Pig iron is quoted 





52 to 57f. p.t. Bars are quoted 130 to 140fl.; boiler plates, 1904. ; 
tank plate, 160fl.; galvanised sheets, 305f.; girders, 130 to 140A. p.t. 
Complaints are still heard as to the state of the Belgian iron 
industry, demand and sale having remained unfavourable, The 
output of the blast furnaces is but with difficulty dis of, and 
the prices are consequently anything but firm. Cockerill, for 
instance, has blown out two blast furnaces out of seven. They-le- 
Chatean has also put out one, so that out of the forty-six existing 
furnaces, twenty-nine only are in full blow. Twenty of these 
produce 1670 +t. forge pig per day, two 125+. foundry p.d., and 
seven produce on the whole 510t. iron for making steel. For 
Luxem foundry fi 58f. has been noted. Iron plates are 
quoted 160f., girders 30-50f., bars 125f, to 127°50f. The employ- 
ment of the rolling mills leaves much to be desired ; buyers — 
to have no confidence in the present state of affairs, and are holding 
back. On the Belgian coal market prices have been rather fairly 
well maintained. Cokes only appear to have lost something of 
their former steadiness, The import of coke from Germany has 
more than doubled since July. hile in J oy Supers was 2930 t., 
it amounted in August to 4140 t.; and in October 7280 t. were 
imported. Average quotation for coke is 18f. to 19f. p.t. The 
import of coal from Germany and the Low Countries has also 
as considerable progress, as may be seen from the following 
numbers ;— 


Germany. Low Countries. 
Tons. Tons, 
- ... rae Cae te oe 24,485 oe oe oe 207 
August .. .. « 89,702 801 
September. . 19,270 +» 11,486 
October .. 60,831 . 55,919 


On the French iron market the quiet and even decreasing 
tendency reported last week still continues. A change for the 
better can scarcely be expected at this time of the year. Most 
works are sufficiently occupied on orders previously booked ; 
general employment is therefore regularly maintained, if scarcity 
of water and the frost do not otherwise prevent it. A ret 
movement in prices can be noticed since last week. In the 
district bars No. 2 are quoted 165f. to 170f.—mixed lots, Drawn 
wire in steel, 195f.; in iron, 170f. to 175f. p.t. For foundry 
pig orders have ceased to come in of late, and the smaller 
works are obliged to work on stock. Those establishments 
which work for railway requirements are, generally speaking, 
better off as regards employment. In Paris, bars as well as girders 
continue neglected, at 65 to 70f. p.t., which prices may be regarded 
as only norainal. Plates No. 2 are noted 200f. p.t. Old iron rails 
are weak, and have been sold at 90f. p.t.; old steel rails may be had 
at the same price. The Compagnie Eiffel is reported in active 
employment with the construction of bridges for Cochin China, 
Tonking, and Manila. The same company isalso building a bridge 
across Tayo. Rhenish-Westphalian iron business appears at 
last to be taking a more favourable turn. The reports coming in 
from the various districts are of a more cheering character 
both with regard to demand and price. In the Siegerland 
the iron ore trade begins to show a little more animation, 
and some pretty good orders have been booked. Prices may 
be called a trifle firmer. —— is briskly 
called for at steady quotations. Pig iron been, on the whole, 
Foreign demand for 


rade 
arne 


rather better inquired for. iegeleisen, for 
instance, is decidedly rey Forge pig has mn firmer in 
price, while demand is slightly increasing. With ard to the 
manufactured iron trade, no alteration can be re since last 


week, In some oy an improved tone is actually to be 
noticed, but this not lasted long enough nor reached far 
enough to be applicable to every single branch. The demand for 
bars is, on the whole, weak, and the works but irregularly employed. 
Girders, on the other hand, have improved of late, and prices 
show a somewhat rising tendency. Inland demand for hoops also 
has f bly developed. The plate mills are rather satisfactorily 
employed. In order to meet competition, the West German Sheet 
Convention has resolved on a further reduction of M. 20 to 25 p.t. 
Nothing new can be reported with regard to the state of foundries 
and machine factories. 

According to a statement of the National Zeitung, the Prussian 
State Railways will have to register a pretty considerable minus in 
the receipts for goods traffic in November. This minus is said 
to amount to 1°8 million marks. There had been a decrease in this 
branch already in October, but such a minus as the one retorded 
for November will be quite an unprecedented thing, even after the 
obstructions, &c., of the recent inundations have been duly taken 
into account. a December may in a manner make up for 
the shortcomings of November, as the s traffic by rail is 
enormous this month, and yet far behind the requirements of the 
season, there being no communication of any kind by water. The 
severe cold continues, varying in different districts between five 
and fourteen deg. R. During the holidays concerts have been 
given on the ice of rivers, and not only foot passengers but heavy 
carts have crossed Saar, Nahe, Lahn, Neckar, the ice being 20 to 
30 cm. thick. 

It is proposed by the Belgian Government to take measures for 
guy extending and in every way improving the port of Antwerp. 

expenses, ee 4 though they must be, will be looked upon as 
an investment of the safest kind, as not only the town itself is 
expected to derive ry advantages from the undertaking, but the 
port of Antwerp will be first of its kind on the Continent. 

The German Empire, as shown by the census of December Ist, 
now has twenty-six towns with more than 100,000 inbabitants, and 
forty-seven towns with more than 50,000. Giving also the numbers 
of the previous census, 1885, they are as follows:— 





1886. 


1, Berlin f 1,574,485 «+ 1,815,287 
2. Hamburg .. . 570, + 471,427 
8. Lei ok 855,485 201,628 
4. Miinchen .. 344,898 261 981 
6. Bi oo 384,710 209,640 
a eae 282,587 . 239,437 
7. Dresden .. 276,085 . 246,086 
8. Magdeburg 201,918 159,520 
9. Frankfurt a. M. e 179,666 154,518 
10. Hanover 168,100 189,781 
11. ——s 161,149. 161,151 
12. Diisseld 147,000 . 115,190 
18. Altona.. 144,636 .. .. 128,852 
14, Niirn’ a 142,404. 114,801 
15. Stut . . . 189,695 125,900 
16, Chemnitz . oo co 196,056 . 110,817 
17. Elberfeld os 6 ° 125,880 .. .. 106,499 
18. Bremen .. e 124,940 . 118,078 
19. Strassburg «+ 128,566 111,987 
20. Danzig.. os ee e +» 119,714 114,805 
21. Barmen oe se e -- 116,192 . 103,068 
22, Stettin.. bite oo SEO on 99,543 
23. Crefeld 105,000 . 90,286 
24. Aachen 102,300 . 95,725 
25. Braunschweig « 101,227 . $5,174 
96, MN: oes ose 100,883, 81,982 
27. Dortmund .. . 89,518 78,485 
$0. Memem on os cc 78,500 . 65,064 
29. Mannheim .. 79,000 . 61,000 
30. Mttthausen i. E. 76,418 . 69,670 
81. Charlotten ba pond % pa 
82. Augsburg .. 4 , 

83. Karlsruhe ° 73,4138. 61,155 
84. Mainz .. .. x 78,271. 66,814 
85. Erfurt.. .. . 72,414 .. 58,886 
36. Kassel.. .. 71,885 . 64,088 
87. Posen .. .. 69,673 68,315 
“3 ee 68,827 . 51,706 
39. Wiesbaden.. 64,835 55,454 
40. Litbeck .. 68,556 55, 

41. Gorlitz.. .. 61,643 55,470 
42, Wiirzburg .. 60,844 ,010 
48. Duisburg .. 59,854 47,519 
44. Metz .. .. 59,728 ,070 
45. t.. 56,600 . 51,302 
46. Frankfurt a. O 55,102 085 
47. Potsdam . 58,965 » 50,877 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Dec. 26th, 1890. 


Tux most important incident to iron and steel- 
making inte of late has been the meeting of 
the presidents of sixteen Western railway systems 
with the banking interests, which control several 
hundred million dollars’ worth of the railway 
securities of these companies, The outcome of 
this meeting has been an agreement to form an 
association composed of the president and one 
director of each of the. cumpanies; this gives a 
membership of thirty-two, but three or four other 
roads have been invited to join, and pages y will, 
which, if done, will place under the control of 
forty men the interests of some sixty thousand 
miles of road. By their control over this mileage 
they will be able to exercise an indirect control 
over the lines extending from the coast to Chicago. 
The outcome of this agreement, it is thought, will 
be to stimulate a certain amount of railway 
building that has been under consideration for a 
good while. The new association will maintain 
uniform rates, and the management will be 
entirely harmonious; new competing lines will 
not be built ; it has been the fear of this that has 
been a disturbing factor in the American railway 
problem for years. With the assurances now that 
there will be no competing lines, no cutting of 
rates, no railway wars, a certain amount of legiti- 
mate railway construction will be entered upon. 
Makers have had knowledge of certain large re- 
quirements for months past, but which will not be 
presented until the above association has been 
permanently established. The directories of the 
various railway systems have been considering the 
matter this week. The proposition made at New 
York to form an association will be quickly 
accepted. ; : 

A large amount of railway building is projected, 
footing up between five and six thousand miles, 
Large orders for rails could have been placed 
recently at 28dols., but makers are intent on 
advancing rates 1 dol., or if possible 2dols. There 
is also a large amount of bridge building under- 
way and projected. Locomotive building is also 

ushed forward raj idly, and we learn that the 
Baldwin Locomotive Works at Philadelphia have 
recently secured an order for thirty engines for 
New South Wales. Prices for all iron and steel 
products are maintained at bottom quotations. 

Congress will not disturb the McKinley law, 
but will render aid in easing up the money 
market. The country is in urgent need of about 
one hundred million dollars more money, and the 
Inflationists are presenting schemes for the ex- 
pansion of currency to that extent. Measures for 
the free coinage of silver have been introduced, 
and there is a strong backing which will give the 
New York banking interests a good deal of trouble. 
The money question is becoming a political one, 
and there is danger that with an overwhelming 
popular vote in favour of an increased supply of 
money some radical measures will be carried 
through Congress, 

The > of iron and steel is not falling 
off, in fact in crude iron there is a slight increase. 
Work is being done on all the newly projected 
furnaces; stocks of iron are light in Western 
markets. Buyers do not look for much of a drop 
in prices as production is kept about equal to 
demand. Several important schemes are under 
consideration in the larger cities looking for more 
rapid transit, 

The scheme for the construction of a bridge 
across the Hudson River at Fourteenth-street is 
taking shape, and it is believed the necessary 
capital is practically secured, or at least is 
promised. It seems at present probable that 
within a year or two work will be n on two 
new bri on the east side, or at least one 
bridge and one tunnel. 

In Philadelphia a belt line road, to be fourteen 
miles long, has been authorised, and the Reading 
Company will be allowed to extend its station 
from its present location to the business centre of 
the city, which will involve an outlay of some six 
or seven million dollars. At no time has there 
been so many schemes in such a forward state as 
at this time, looking to the construction of elevated 
railroads in cities, The feeling at present is that 
there will be no serious financial depression, but 
great hope is placed upon what Congress will do 


to alleviate the condition. 
Reports received from many interior manu- 
facting centres all show that there is no abate- 


ment in demand for manufactured products of 
any kind. The hardware manufacturers have 
been busy throughout the year. Prices on many 
lines of goods have moved up a little since 
September. At Pittsburg wire rods are selling at 
28°50 dols.; billets, 26°50dols. at mill. A 
demand for structural iron will be presented at that 
point as soon asthe money market is easier. The 
makers of wrought iron pipe are crowded with 
work, and are holding prices up to the highest 
point reached during the year ; all kinds of mills 
are crowded with work, and only on large orders 
for forward delivery are there any concessions to 
be had. The rail makers met in this city last 
week and to make 30dols. the price of 
rails for 1891, ; 
C r is weak and declining, and large buyers 
are notplacing orders. Pig tin has advanced in 
price on account of a cable from London indicating 
a shortage in supply, At St. Louis all industries 
are quite busy, and iron and steel products are 
moving quite freely. AtChattanooga, Tenn., No.1 
foundry is selling at 13 dols.; there is a difficulty 
in making shipments on account of scarcity of 
cars, The season ore shipments at Cleveland foot 
up 8,000,000 tons; a large amount of business 
will be done in January for 1891. At Cincinnati 
all the industries are very busy, and southern iron 
is selling at full prices, At Philadelphia all kinds 
of iron and steel material are moving steadily for 
thirty day wants, but buyers are not inclined to 
place i heavy orders for later delivery; the 
financial question is occupying most attention. 
The commercial and manufacturing interests 
recognise that a larger volume of money is im- 
perativelyneeded. Congress will obey the popular 
opinion, and make proper provision. there is 
activity in coke and coal ons; the production 
of anthracite coal will reach 35,000,000 tons this 
year ; bituminous will be in excess of last year. 





NEW COMPANIES. 


wat following companies have just been regis- 
Self-opening Tin Box Company, Limited, 

This company was red on the 19th inst., 
with a capital of £20,000, in £1 shares, to carry 
out an agreement of 12th inst, (unregistered) to 
an certain business, property, or liabilities of 
E. F, Griffin, To trade as tin-box and ware manu- 
facturers, The subscribers are :— 


Shares. 
T. Vernon, 164, Westbourne-terrace, engineer .. 1 
A. W. Hurrell, 165, Queen Victoria-street, solicitor 1 
*H. Foster, Tolw Ree 1 
H. Bowles, 165, Queen Victoria-street .. .. .. 1 
G. F. 8. Warne, bury, near Dorking .. .. 1 

. W. Elder, 13, Craven-street, Strand, hotel 

*H. W. Vallance, Aucland-road, Norwood .. .. 1 


The number of directors is not to be less than 
three, nor more than five; the first are the 
subscribers denoted by an asterisk, and G. F. 
Griffin, and E. F. Griffin; remuneration, fifty 
guineas per annum each. Solicitors, Messrs, 
Hurrell and Mayo, 165, Queen Victoria-street. 





Shap Granite and Patent Concrete Company, 
Limited. 
This company was red on the 20th inst. 
with a capital of £100,000, in £5 shares, 1000 
being founders’ shares, to ire the busi 
carried on at Shap, estmoreland, by the Shap 
Granite and Concrete Company, Limited. The 
subscribers are :— 
Shares. 


*G. O'Dwyer-Briggs, Penrith .. .. .. .. « 
*C. W. Wilson, J.P., Kirkby Lonsdale .. 

W. Stavert, Piccadilly, anchester, ci 
W. Nickson, Sale, Cheshire os ah sek ee 
J. J. Saint, Carlisle, chartered accountant .. .. 


G. H. Bragg, Shap, mamager .. .. .. «. «- 
E. O'Dwyer, 72, Sinaeende-cteset, secretary toa 





I el eel el oe ll 


The number of directors is not to be less than 
three, nor ~~ = yo! ; the om ae sub- 
seri are appoin each at a sal , Tespec- 
tively, chairman and vice-chairman, to hold. office 
whilst they each hold £7500 of the nominal 
capital, they are also appointed governin 
directors for three years, each at a salary of £ 
for each year in which a cumulative dividend of 
5 per cent. per annum is paid on the ordinary 
shares ; directors’ qualification, £1000 in shares; 
remuneration, £3 3s. each for every meeting 
yen Solicitors, Messrs. Wright and Brown, 

arlisle, 


THE PATENT JOURNAL. 
Condensed from “The IUwatrated Oficial Journal of 








Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of party are 
printed in italics. 


15th December, 1890. 
—— Sprinc Matrresses, T. and R. Pitt, Bir- 


ngham. 
20,406. Oren Stoves, H. Fowkes, ag, 
20,407. VentiLator for Snips’ Capins, W. Quine, jun., 


rnsley. 
20,408. Cuains for Cycies, 8. D. Gibson and G. Neal, 
B ham. 


20.409. Preventinc Biow-powns in Cuimneys, W. 
McGie, G 


20,411. Storrerine Vessexs, E. Sonstadt, Cheshunt. 
20,412. Raisinc and Lowerine Lapies’ Skirts, J. L. 


e, 
20,413. Exauprtixc ADVERTISEMENTS, T. Thompson 
and F. Dodd, Halifax. 
20,414. Foor and Bep Warmers, F. D. Nawell, Man- 
chester. 
a. Furnaces for Heatine Purposes, H. R. Haigh, 
20,416. Fasrextxcs for Lecainc Sprinos, J. B. Brooks, 
= Lamps for Burnine Pararrin O11, J. Duggan, 
vei 
20,418. Sizinc Wootten Warps, E. A. Garside, Man- 
chester. 
20,419. Steet, J. McCracken, Glasgow. 
20,420. CoLLectine Omninus Fares, G. H. Popplewell, 
Sheffield. 
421. Grass Taps, D. Rylands and B. Stoner, Stair- 
loot, near Barnsley. 
20,422. Knapsacks, 8. Tucker and W. J. Spurrier, 
irmingham. 
mh aed Evevator, &c., D. E. Carr, Berwick-on- 
"SS Arowdbiiy and tus Omapeny Altuosine Baant 
ws e eine tri- 
citiits a 
20,425. Recutatine Sreep, &c , or ALTERNATING CuR- 
RENT Motors, M. von Dolivo-Dobrowolsky and the 
Company Allgemeine Elektriciciits Gesellschaft, 
ion. 
20,426. Groovep METAL Tres ror WHEELS, W. Beale, 
London. 
20,427. SHors ror Horses, H. Murchie, Lewisham. 
20,428. EW Prope.vers, F. Haselden, London. 
20,429. Skirts, W. Martin, London. 
20,430. Maxine Grape Spirit, P. L. F. E. Vignier, 
on. 
20,431. Repucine the Ro.iine of Vessexs, E. R. Jones 
and J. we, lon. 
= Lockxine Mecuanism, D. A, Crombie and E. R. 
20,483. Pumpmc Our Mines, R. E. Middleton, 
jon. 
— Vapour, &c., Bars Apparatus, J. Witham, 
ndon. 
20,435. AERIAL MAcHINEs or VeHICLEs, H. F. Phillips, 
on. 
—. Fituina and Corkixc Borrttes, C. Siefert, 
mdon. 
ie Sream Generators, E. C. Urry and G. A. 


ni, ion. 
20,438. Fiasa Licuts, R. W. , London. 


Thomas, 
20,439. Bicycies, 8S. Jamson and T. Walsgrove, 
ion. 
20,440. Raitway Sianatuine, W. J. Dart and C, E. 
er, London, 
20,441. Bream Enarnes, L. Ferrari and A. Leprou, 
mdon. 
20,442. Storperinc Botrirs and Jars, 8. Siemang, 
. 

R ‘oTATO HARVESTER, J, N, Cocker, London. 
20,444. CHENILLE Macuines, C,’ Knauer, London. 
20,445. Dryine Air, E. A, Co » London. 

20,446. Dryina Arr, E. A. Cowper, London. 
20,447. Cork Socks, W. Bedford, don. 
20,448. Rotary Enoines, W. H. and F. Shaw and J. 

E. Tate, London. 

20,449. Gas Encrnes, E, G: M. Donnithorne, London. 
20,450. M Sirens, C. lngre , London. 
20,451. Tires for WHeexs of Vevoctrepes, J. B. Dunlop, 

London. 

20,452, Put ee tee ERAS, vA Raington and 
OTOGRAPHIC CAM A 
Daniell, Edinburgh. 





ae Riws, &., for Vetocirepes, T. W. Tupper, 
— Gas Licutina Apparatus, E, Hatton, Man- 


chester, 

20,455. Preumatic Guys, H. H. Leigh.—(Ff. FE. B. 
Beaumont, United States.) 

20,456. A Gamez, M. E. Armitage, London, ° 

20,457. Auromatic Grain Weicuers, H. B. Barlow.— 
(F. H. Richards and C. H. Cooley, United States. 

20,458. Automatic De.ivery, &c., of RarLway Trucks, 
B. Woodw. , Longport. 

20,459. Winpow Fasteners, L. A. Bell, Belfast. 

20,460. CanRyING Apvertisinc Boarps, T. W. Girling 
and R. Bingham, Brighton. 

20,461. Hotpers for Batis of Twinz, J. E. Crow, 


ee. 
20,462. Feep Devices for Gas Propucers, C. W. Bildt, 
London. 


20,463. Bopice for Lapies, P. Haddon, London. 
20,464. PortaBLe PLaster Svass, T. Curran, London. 
20,465. Rorary Encines, J. N. Miller, 

ee. Fo.pine Serinc Matrress, J. Smeaton, Gates- 


-on-Tyne. 

20,467. Graspino Guoves, R. Ellis, Morningside. 

20,468. Fastenincos for Borrte Sroprgrs, J. Y. John- 
son. —(The Company Aktien-Gesellachost fiir Glas- 
industrie, vormals F. Siemens, Germany ) 

20,469. Brake Mecuanism for Venicies, R. O. Wood, 
United States. 

20,470. Convertine Seat of Cart into a Hoop, W. T. 
Matthews, Manchester. 

20,471.  imaael Brakes, W. F. Taylor, Harrow-on- 

e- 
20,472. MutTipLe Portep BaLanceD S.ipe Vacve, R. 


20,473, PORTABLE Appuiance for Supportixc Lamps, a 


. By . ham. 

20,474. Dress Protector, W. E. Hickling and A. P. 
rrycr, Leicester. 

20,475. VentTitaTinc Structures, J. Leather, Liver- 


pool 
20,476. Rotary Toys, P. Kennedy, jun., C. J. Diss, 
and W. W. Rosenfield, Lond 


° on. 
20, pha Propvucinc ORNAMENTAL Errects, P. Lawrence, 
on. 

20,478. og me of Metay Tunes, W. Brownhill, 
Birmin; . 

20,479. Tenrerinc TexT1Lx Fasrics, G. Douglas, 
Bradford. 

20,480. Cueckinc Apparatus for Mines, &., E. Lenz, 
London. 

20,481. Wasnixc Linen, &c., G. and H. Towsend, 
Coventry. 

20,482. Vents, &c., of Casxs, &c., B. W. Hornblower, 

wn Coume Ar ©. E. Fitzgerald and G 
Ny Linc ArpaRatvs, C. E. ¢ 
Prescott, Dublin. ‘ 

20,484. Inon Biocks for Mou.pinc Corsets, 8. Royle, 
Southsea. 

20,485. Saurries for Looms, H. Ingham and T. Shackle- 
ton, Bradford. 


’ 
20,486. Turninc Enps of Pires, D. B. Morison and J. 
McAdam, London. 
20,487. Screw Taprinac Macuines, J. W. Hartley, 
Kilmarnock. 


0c 

20,488. Fret-saw Frame, J. G. Russell, Liv 1. 

20,489. Liquip Meters, M. C. G 

20,490. Compinep Arm and Heap Rest, F. Attock, 
Manchester. " 

Se &c., Freezinc Rooms, C.W. Vollmann, 


on. 

20,492. Pipe Connections, C. W. Volimann, London. 
20,493. ENveLove Orener, E. S. Fournier, 

7, Firinc Expiosive Provectites, R. Bisbee, 


don, 
—, — Mecuanism, D. Nightingale, 
20,406. TarLors’ Measures, R. Lewes, London. 
——, Fincer Protector for Sewinoc, E. Grimes, 
ion. 
— a Wires, &c., J. P. Bayly.—(R 7. Moore, 
ylon. 
a oe of Sixx, &c., in MaTERiat, 
. Welch, on. 
— Horses, J. Davies and J. Atkinson, 
mdon. 
20,501. Exposinc PaotocrapHic Surraces, 8. H. Fry, 
Kingston-on-Thames, 
sag 9 9 coum | Srups, G. Troxler, jun, and H. W. 
icke, on. 
_—. Wueets for Bicycies, &., P. W. Tillinghast, 


on. 

20,504. Drittinc Squarr-sHaPeD Ho es, A. Pickard, 
on. 

20,505. Toots for Oreratinc on VaLve Sezats, J 


urphy, 

20,506. Winpow Sasues, J. Buatier, London. 

20,507. Sureicat Spiints, F. Hessing, London. 

20,508. Tarust Beartnos, H. H. Lake.—(G. F. Simonds, 
United States.) 

20,509. Ick-makiInc Apparatus, F. B. Hill, London. 

20,510. Repuctinc Burr, H. H. Lake.—(W. M. Wood, 
United States 

20,511. Winpow Screens, A. L. Streeter, London. 

20,512. Rotiers for Type-writens, H. H. Lake.—(G. 
C. Blickensderfer, United 47 8 

es J. J. Findlay and E. H. Horne, 


ion. 
20,514. Treatino Spent Tan, G. Broadhead and J. Clegg, 
London. 


20,515. Hvpraviic Macutes, G. 8. Duncan, London. 
yo Srone Grinpinc WHee.s, G. B. Eckhardt, 


on. 
20,517. Propucinc Perroratep Srencits, H. F. Stand- 
London. 


ing, 
20,518. Type-wrirers, E. C. de do, London. 
20,519. Printine Macuines, C. J. Vieuxmaire, London. 
op gm Lasets, &c., on Boxes, G. Patureau, 


mdon. 

20,521. Cocks, A. C. Voss, née Senne, London. 

20,522. Execreican Inpicatinoe System, H. J. Haight, 
London. 

20,523. Corsets, J. H. Odenbrett, London. 


20,524. Avuromatic CarR Brake, W. P. Pickard, 
London 

20,525. Fountain Parst Carrier, W. C. Shaw, 
London. 


20,526. Snurr-Boxes, K. Festin, London. 

20,527. Five J. Warren, London. 

20,528. PortaBLe Buitpinos, J. 8. Fairfax.—(Christoph 
and Unmach, Denmark.) 

20,529. Repuction of Copper for Ores, &c., Williams, 
Foster, and Co. and 8. W. Carlton, London. 

20,530. SELF-cLosine Taps, T. E. Bartsch and T. Fox, 


London, 

20,531. Crusuine Rotts, D. Brennan, jun, London. 
58: Reocutators for Crusnine Rotts, D. 
Brennan, jun., London. 

20,533. Apparatus for Repucinc Ores, D. Brennan, 
jun., London. 

20,534. Prorectinc Buiipines from Licutnine, N. D. 
C. Hodges, London. 

— GENERATORS and SuPERHEATERS, E. Fales, 

ndon, 

20,536. Storprers for Borries, W. V. Bennetts, 8. A. 
Hatch, and J. M. Lewis, London. : 

20,537. Marine Proputsion, A. J. Boult.—(H. Dock, 
United States.) 

20,588. Execrric Lamps, A. J. Boult.—(D. Tommasi, 


France. 
_- Roveutne Horses, A. J. Boult.—(F. Théron, 


nce. 

20,540, WeLpinc Metais Evectricatty, W. P. Thomp- 
son.—{C, L. Coffin, United States.) 

20,541. Cash Drawers or Recisters, W. Le Grand 
Burdy, Liverpool. 

20,542. Writinc CryproGRAPHic CoRRESPONDENCE on 


Tyre-writers, D. H. Fisher, a 

= TYPE-WRITING Macuines, D. H. Fisher, Liver- 
poo! 

20,544. Booxsinvina, W. P. Thompson. —(E. Guillaume.) 


20,545. Draw-orr Cocks, W. P. Thompson.—(J. F, 
Beins, Holland.) . — 





ae Hotpine —— &c., W. P. Thompson.— 

. Junginger, many. 

20,547, Linrmenr Pap, W. W. Horn.—(B. 7. Jacobs, 
Uni tates.) 

548. Carn Covpiinc, W. W. Horn.—(A. Testard, 
United States.) 

20,549. Lixx Lirrer for Car Coupiincs, W. W. Horn. 
—(F. H. Fisher, United States.) 

— Coatinc Metatiic Articies, 8. O. Cowper- 

20,551. ‘Rerurw ‘Benps for Stream Rapiators, H. E. 


, on. 
20,552. Apvertisinc, T. McGrah, Sheffield. 
20,553. Pewnoipers, H. Wolff, London. 


17th December, 1890. 
20,554. Domestic Fire-crates, J. Boot and W. H. 
Clark, 
20,555. 
Liv 
20,556. Devices for Carryine, &c., Anticies, H. J. 
Simpson, Liverpool. 
20,557. Fiexis_e Tires for Vetocirepes, C. Ambrose, 


ventry. 
20,558. Acruatinc Raitway Brakes, R. C. ‘Sayer, 
Bristol. 


Ki ey. 
Vie, &c., Devices, H. J. Simpson, 


20,559. WaTrer WASTE-PREVENTING CisTERNsS, W. D. 8. 

20, by ay J. Lang and C. Walmeley, 

20,561. Ice and Waee.ep Sxartes, E. Duckenfield, 

onsen Pen-wirer, 8. J. 8. Bucknall and J._G. Lan- 
caster. 


20,563. Makinc Inpico Carmine, B. Willcox.—({Farben- 
Jabriken vormals F. Bayer and Co., Germany.) 

20,564. CanpLe Cover, G. Newbery, London. 

2 edonpall ‘Guero for Parer-Makinc MAcHINEs, 

‘ x Ww 

20,566. Gas Lamps, A. W. Clark, jun., G 5 

20,567. Batt Heap for Ve.ocipepes, P. Renouf, 
Coventry. 

20,568. WaTerPxoor Garments, E. H. Seddon, Man- 


¢ . 
20,569. Mopet for Instruction in Geometry, W. 
Aberdeen. 

20,570. Puncuinc-our the Searinc Caps of Tins, 
Cleeve Brothers and F. C. Cleeve, Limeric 

20,571. Arc Lamp, A., J. P., J.C., and J. McDonald, 
Manchester. 

— Enve.ores, A. P. Jones.—(S. Cupples, United 

tes. 


20,573. Secr-staRTiNG Gas or OIL Encines, J. Wild, 
Oldham. 


20,574. Interception Traps, E. Kirkham, Wrexham. 

20,575. Groves for Use when WasuHino Puates, A. B, 
. Source and 8. E. Rolls, Kem . 

20,576. Maxine Wire Ropt, J. J. Robinson and W. H. 
a} , London. 

nye. Rotatine SHampooinc Brusues, J. Westaway, 


mn. 
20,578. Wine Matrresses, 8. Taylor, Manchester. 
20,579. Srinevups, F. H. Dolman, Birm’ e 

20,580. Automatic LusricaTion of Suarts, G. H. 


, Leeds. 
20,581. Casa RecisTerine AppLiances, J. Shakespeare, 
Bi ham. 


20,582. Cuttine the Enns of Facvers, J. Varey and W. 
iolmes, Bracford. 
20,583. Rartway Sicnauuinc, A. and W. H. Parker, 
Lond 


on. 

20,584. SHuTTLe-box MecuanisM of Looms, J. Culpan, 
Halifax. 

20,585. TREADING Mecuanis™M of Looms, J. Greenwood, 
Halifax. 


20,586. Re-cappinc CENTRAL-FIRE CARTRIDGES, N. W. 
Lobb, Launceston. 
ap oe Cravat Hook, F. A. E. Samuelson, 


gton. 
20,588. Pressinc Scrap Metat, R. Martin and R. 
Evans, London. 
20,589. Mowinc and Rearinc Macaig, G. C. Topp, 
London. 


20,590. Postan Wrarrers for CircuLars, G. Searle, 
London. 
20,591. Foo Sicwatitiusc, D. Hancock and J. H, 


umphries, on. 
ay pene EVicE for Putrinc-on Groves, H. A. Wells, 
on. . 
20,593. PREPARATION of Meat, The Denaeyers Pepto- 
noids and Extract of Meat Company, London. 
20 594. Arracument for Hurpies, &c., G. Firmin, 


20,595. NEEDLEs for Jacquarps, M.Tuquet, M. Boudard, 
and C. H. Crawley, on. 

20,596. Sare for Icz, H. Douglas, ao. 

20,597. Journaxs of Suarts, A. Ladds, London. 

20,598. Liresuoys, C. T. Gann.—({R. Stephens, Malta.) 

20,599. Pump or Exnauster, J. A. Mays, London. 

— Forcine Water into Borers, G. Rydill, Shef- 

e! 

20,601. Exursitinc upon a ScReen REFLECTED MaGni- 
FizD Imaces, J. J. Melville, London. 

20,602. Testinc the Qua.ity of Grain, C. R. Bonne.— 
(P. Heinsdorf, Germany.) 

20,603. Priminc Pumps, J. A. Wade and J. Cherry, 
London. 


20,604. VeLocirepes, W. Hillman, London. 
20,605. PLates for AUToGRAPHICSTENCILS, D. Gestetner, 
onan Ge Fu R. J. M. Regnault, Lond 
Y AS FURNACES, . M. . on. 
20,607. SLavcHTerine and Sxinnive Kyire. W. W. B. 
Russell, London. 
20,608. Cusnion Tine, W. O. Aves, London. * 
—_, Exrraction of Zusc from Orgs, A. Watt, 


ion. 
20,610. Carn Starter and Brake, F. C. Phillips.— 
(E. B. Phillips, United States.) 
20,611. Wait Decorations, E. 8. Lucas, London. 
20,612. Socket Hotpers for ELecrric Lamps, W. White, 
on. 
20,613. Rinec Gavuce, J. P. Bayly.—(W. F. Doll, 
Canada.) 
—_— Comp.Lexion Mask, J. P. Bayly.—(N. Jenkins, 


nited States.) 
20,615. Swinersc Gates, J. P. Bayly.—({7. Cojin, 
United States.) 
20,616. Water Pumps, J. P. Bayly.—(R. Dacus, United 
t 


tates. 
20,617. Sap Iron, J. P. Bayly.—(P. Hand, United 
States. 


20,618. Sewinc Macuine Guipe, J. P. Bayly.—(F. 
Brackett, United States.) 

20,619. Compressine TaBLETs, J. P. Bayly.—(F. Jordan, 
United States ) 

20,620. Preventinc Bots Turnine, J. P. Bayly.—(C. 
Edwards and F. Soyet, United States.) 

20,621. Wneeis, J. P. Bayly.—(G. C. Richards and 
R A. Shade, United States.) 

20,622. Rive Measurine Srics, J. P. Bayly.—(W. F. 
Doll and K. Hurley, Canada.) 

20,623. ws, J. P. Bayly.{(H. Mack, United 


20,624. Car Covupiines, J. P. Bayly.—(W. Godsey, 
United States.) 

20,625. Movine Eartu, J. P. Bayly.—{W. W. Lemmon, 
R. C. A. Pecket, and EB. Vives, sen., United States.) 

20,626. Motor for Cuurns, J. P. Bayly.—(J. Jordan 
and H. Potter, United States.) 

20,627. Cummvzy Cap, &c., J. P. Bayly.—(W. Kayser 
and J. Zima, United States.) 

20,628. Suspuine or Extincuisuine Fire, 8. Way- 
mouth, London. 

20,629. Inrants’, &c., Cuairs, H. Léssnitz, London. 

20,680. CorRucaTED Mareriat, A. G. Speight, 
London. 

20,631. Warmers, N. A. Aubertin, London. 

20,682. Coatine, &c., METALLIC ARTICLES, 8S. O. Cowper> 


on. 
20,638. OrricaL LanTERN Stacus, D. L. Salomons, 
London. 
20,634. Tricycies, J. Stevenson.—(H. Tron, France. 
20,635. CLeaninc Boots and Ssogs, E. Greenfi 
on. 
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=“, Tm Pans, and Lips for Same, E. Greenfield, 
Abrahams, 
“= > Bortnc or TUNNELLING Macuing, R. Stanley, 
#0400, Ane Laxre, C. le Blon, A. Oblasser, and A. 


20,640. SreRitisinc Mix, &c., W. Budenberg, London. 
20,641. Apvertisinc, W. B. Ogden, London. 


20,687. Two-WHEELED Carruacss, H. 
London. 


18th December, 1890. 


20,642. Quen Bose, © J. Hobday, Birmingham. 
20,644. Apvertisine, J. T. Pickering and P. H. Chase, 


20,644. _ Fvats of TRAVELLING Fiat CaRDING 
Ewarnes, W. Dobson, Manchester. 

20,645. RENovaTIoN of Viotins, &c., G. Hudson and 
P. W. Pickup, Manchester. 

20,646. Metaccic Bepsteaps, &c., J. Port, Manchester. 

20, 647. Case for Ho.pixc NEEDLES, R. Wheatley and 
on. eee —-¥— G. and T. J 

20,648. SHurrte Guarps, A. ennings, 
Bradford. 

20,649. Gurrer Bricks, B. T. Giraud, London. 

20,650. Fastexinc Buttons in Lecaiyes, W. Rankin, 


20,651. Evecrricat Transrormers, Sir H. C. Mance, 
Bedford. 

20,652. Hanp and Excrxe Lamps, W. Press, Leyton- 
stone. 


20,653. Puorocrapnic Camera, 8. Tucker and W. J. 
Spurrier, Moseley. 
—™ Dryine Leaves, &c J. A. Main and A. Drew, 


20, = ——- Busses for BunoHo.es, J. Gillies, 
20 656. An ArvusTaBLe Suarer, W. and D. McGee, 
a 


20,637. a a, G. W. Dyson and E. 
Martin, Newcastle-on- 
20, _ ss Disruavine Raveuteenne, &c., E. Gormbly, 


Verpoo! 
7. Smoke Consuminc Appiiances, D. Laurie, 
my - Wrist, &c, Testiyc Macuives, J. Garrow, 


7. Wiaretadonen and Cumwyey Cow:s, J. Mc 


x we 
20,662. Inpicatinc Biockep Lines, J. B. Green, 
London. 


20,663. Tonacco Pires, &c., W. Brooke, London. 

20,664. Music Ho_pers, J. R. Burne, London 

20,665. Street, &c., Lamps, C. Darrah and. A. Rey- 
nard, London. 


20,666.’ Proptcixa Atuminium, H. Pritchard, Liver- 


pool. 

20,667. Maxine Unpercioraine, &c., K. T. Suther- 
land and G. Esdaile, Manchester. 

20,668. Consuminc Smoke in Furnaces, G. J. J. 


, London. 
20,669. AuxILIARY Brakes for Tramcars, G. Wharam, 


20,670. ELECTRICALLY-CONTROLLED Timepiece, 8. M. 
Yeates and the Electrical Engineering Corporation, 
London. 


20,671. Erasinc InstRUMENT, H. Lippacher, A. Reiner, 
and G. F. Dennerloh r, London. 

20,672. Puzz.es, img - Gartner and G. Talcott, 
London. 


20,673. Inpicatinc the Lever of Water, C. R. Bonne. 
—(Actiengesellachaft Miz and Genest, Germeny.) 

20,674. Cap for Sticks of SzaLine Wax, M. A. Impey- 
Lovi bond, London. 

20,675. Hypraviic Press, F. Horn and T. Keetman, 


ion. 

20,676. Vans and other Venicies, H. and F. H. Webb, 
London. 

20,677. De.rvertnc Sueets of Parser, J. Michaud, 

- London. 

=e Preservation of Meat, &c., A. Farr and A. 


jon. 

20,679. States, &c., usep for Wririnc, W. Hall and R. 
Capstick, London. 

20,680. Screw-curtine, C. W. H. Penwarden, London. 

20,681. CALCULATING Dut, J. Nelson, London. 

20; 682. Sream Borer, &c., FURNACES, J. Munro, 
Glasgow. 

20,683. Drivine Betts, R. Dick, Glasgow. 

= 684. AcrTaTine or Mixine Liquips, J. Bradbury and 

C. T. Colebroo! 
20, 685. 


London. 
Packie for Pistoxs, W. Lockwood, London. 
20, 686. Buttons, G. Key, London. 
20,687. Toxsacce Pires, W. Lowe and G. Jones, 
London. 


20,688. CrusHInc or Distnrecratinc Bongs, E. San- 
derson, London. 

= Cuuck, A. J. Postans, London. 
ered, PROTECTING GELATINE, A. V. Winkle and E. N. 


id, London. 
20,691. ‘Srinncr Bar, R. J. Kenrick and W. Scilley, 


20,692. ; a P. W. Tillinghast, London. 
20,698. Heapiess Nai, E. Edwards. (Ww. Miller, 


Germany. 
&c., Skis, A. Borios, 


) 

20,694. SCRAPING, , 
‘London. 

20,695. PREVENTING Disease in Poratozs, E. V. C. and 

~& Bichon, London. 

20,696. Beaten Bar fo for TaRasHinc Macuines,T. Brown, 


20,697. ‘Mixxs for Grispinc Grarn, F. W. Bentall and 
R. Hunt and don. 

20,698. ANIMAL Trap, H. D. Mawle, fone. 

20,609. Sream Encine Governor, R. W. Taynton, 


ion. 

20,700. Frooninc for Stapies, H. H. Lake.—(0. &. 
Williams and G. 8. Carson, United States.) 

20,701. Packinc Corp, &c., E. Austin, London. 

20,702.. Braces, &c., J. Jackson and G. Walker, 
London. 

gO ~ - yapeemenan for Mrxerats, 
&ec , T. 
= Corwets, &c., B. i. B. Mills.(C. G. Conn and 

F. Seidel, Germany. ) 

20,706. ‘Snow Proven, A. J. Boult.—(H. Galliot and A. 
Favareilie, —— ——.) 

20,706. Cusni0x Trees, W. Timberlake, Li 

20,707. — TOGETHER PERIODICALS, R. 


SHEEP 


Smith, 


20,708. — Macuines, Te =Johnson, Manchester. 
20, 709. Cork-screws, T. Crellin,; Liv erpool. 
20,710. Car a CusHIoNs to CHarrs, P. Philpot, 


‘90,711. Ven VenTILaTING Raitway CarriaGes, J. Anderson, 
Lond 


on. i 

20,712. Erecrric Batteries, E. Ortelli; London. 

20,713. Terminats for Suarts of VEHICLES, F. 3. 
Perkins, London. + 


19th December, 1890. 
20,714. Lamps for Bicycies, &c., 8. G. Milner, Man- 
chester. 


20,715. VenicLe for ApveRTIsING Porposes, H. Har- 
oie 16. D ie J. W. Claridge and R. E. 
7 RILLING Ho 
‘Middleton, _ 
_ Str Lappens, I. Chorlton and G. L. Scott, 


20, 718. STRETCHING WIRE Fasrics, I. Chorlton and G. 

L. anchester. 

20,719. Construction of Steam Generators, J. Blake, 
Manchester. 

20,720. VentiLatine, &c., SHop Wuspows, C. Darrah, 
Man chester. 


20,721. Castine Incorts, J. F. Hall, Sheffield. 
— Ruter, H. Schneider, London. 

2. Savery Stimavr, T. U. Clarke , Leamington. 
3024 Russinc Leatuer for Boot-Laces, c. H. 


20,735, Recerracies for Inxs, &c., H. J. Harman, 
London. 


20,717. 
Man 


sages. Warton Pocxer for. Lapies’ Groves, W. H. 
litchcock, Yeo 
20,787. Propuctiox of Tarcet Diacrams, A. W. Still, 


20,728. Cueck Tits, 8. T. Fairland, London. 
20,729. CurLp's Swixoaine Cors, J. Beck. London. 
730. Parnters’ Brusass, J. McGlashan and E. H. 
Ww. 


wood, G 
20,731. Cycies, H. W. Let ham. 
20, Boucxxes, J. R. 
20,733. CoNTROLLING Horszs, &c., z Tate, Man- 
ant 


Conrtrotiine Griprine Power of Cos, E. 
i and G. J. Harcourt, Bristol. 
20,735. V Saenagm, &c., Arr in Facrorres, P, Parsons, 


20,736. _ Sprep Fo! when gy W. E. Heys.— 
(sehager and Budenberg, @ 
—= J ag DistTRIBUTING Seana, 7 H. M. Jones, Bir- 
Capen Appiiances, C. H. Wall and A. 
my , Birmingham. 
20,739. Forminc, &c., Trusses, J. Bradbury, Man- 
chester. 


, R. B. Thomas, 


rm CLEANING METAL Prates, &c. 
on. 

20,741. Comprnep “ Crock,” “Gripe,” &c., W. Bell, 
Dundee. 


742. Disstinc Macaig, EB. W. and F. J. Lynam, 
20,743. Exvecrricat Reserrine Sicnar, W. J. Farr, 
20,744. FIRE-LIGHTERS, J. Watts, E. B. Styring, and 

H. G. emouth. 


. G. Bourn 
20,745. ApvERTisine, J. W. Leech, Manchester. 
20,746. Feepixe Po.isHine Supstances, T. McEwen, 


G q 
747. Boors, J. Cutlan, London 

20,748. CoLouRING MarTERrs, Read, Holliday, and 
Sons, Ld., and.P. R. E. Seidler, London. 

20,749. ILLUMINATED NicHT Cuock, R. Heap, South- 


port. 
=. WRENCH or SPANNER, J. Chanterand W. Witham, 
ion. 
mo Warminc Foop and the like, Sir C. H. Pennell, 


ion. 
20,752. Makinc Hyprocen Gas, V. B. Lewes, London. 
20,753. Agratine Liquips, M. Evans, London. 
20,754. Supportine the Seats of Bicycues, &c., J. A. 
Lamplugh, London. 
— Pens and Prennoipers, W. J. Knewstur, 


20,756. Brake Appiiances, A. H. 8. Brown and T. 
Sullivan, 

20,757. SLEEVE Links, G. Lambert, London. 

20,758. Pistoi, A. Picard, London. 

20,759. Supanen, A. Picard, London 

20,760. STeam Bomens, - J. Boult. J. Barlet, 


France ce.) 
20,761. Permanent Way of Raitways, 8. Rideal, 
Manchester. 
— Harnessinc Horses, A. J. Boult.—(L. Cottel, 
nee. 
20,7¢€3. Revotvinc Woop Suvutrers, A. Attwood and 
Jackson, London. 
£0,764. CHECKING Workmen's True, H. Jaffe, London. 
20,765. Hanp Grasses for HorTICULTURAL PURPOSES, 
W. , London. 
20,766. WasHinc Borttes, &c., R. Banning, London. 
20,767. Vetocipepes, C. E. McGlinchey, London. 
20,768. SEPARATING ALKALINE Sats of METa.s, 
G. J. Atkins and E. Applegarth, London. 
20,769. Compounp ENGINES, x. “4 qo 
20,770. Fiures, &c., M. H. don. 
“— a. CIGARETTE po mg J. Darling, H. Godfrey, and 
G. Blow, London. 


20th December, 1890. 


20,772. Loom Suurries, J. Waddington, Bradford. 

20,773. Canryine Orr, &c., Sewer Gas, &c., H. Lees, 
Ashton-under-Lyne. 

7 Dark Stipes for Cameras, J. Pitt and W. 


us " x 
20,775. Bieacninc Powper, J. Hawliczek, Liver- 


20,776. Propre.ime Boats, &c., H. Cannon, London. 

20,777. Domne wirHout Foc Sienats, &c., J. Clarkson, 
Manchester. 

— Hovpine and Disptayine Devices, T. B. Sloper, 


vizes. 
20,779. Propucinc Kyitrep Fasrics, W. Wilkins, 
Leicester. 


20.780. Portion of a Baker's Ovex, H. Champness, 
ishop's Stortford. 
29,781. Preventinc Gutrerine, T. F. Stidolph and G. 
C. Edwardes-Ker, W: 
20,782. Iuprovep Marine Cement, W. Briggs, Dundee. 
20,788. Miner's Bortnc Sranparps, J. Richmond, 


iw. 

20,784. MeTaLiic ELements for GaLvanic BaTTreRiEs, 
W. J. Engledue, London. 

20,785. Opzntnc Carriace Doors, J. Y. Johnson.—(P. 
Sohege, France 

20 736. C Covptine and Uncoupiinc RaiLway CARRIAGES, 
A. N. Watts, London. 
— CUF¥-HOLDER, J.P. Bayly.—{ W. Bishop, United 

tates. 


) 

20,788. Prope.iinc Venicies, J. P. Bayly.—(M. Libby, 
Onited States.) 

20,789. Fiusmixc Apparatus, J. P. Bayly.—{J. and J. 
Greenhalgh, United States.) 

20,790. Batt Castor, J. P. Bayly.—(H. Dalrymple, 
United States.) 

20,791. Gates for Drawsripces, J. P. Bayly.—(A. 

United States.) 


Sasse, 
20,792. Disrrisutinc Insect Powper, J. P. Bayly.— 
(J. Robinson, United States 
20,793. Swricu for Caste Raiways, J. P. Bayly.— 
(A. Robinson, United States.) 
20,794. MAKING FEATHER Marrresses, J. P. Bayly.— 
(A. Cunningham, 2. tes.) 
—, Lire-Buoy, J. P. noe —(J. Grant, United 
a. 6. Pisin Trap, J. P. Bayly.—(J. Allison, United 
20,797. Pire Courtine, J. P. Bayly. — (#. Lawson, 


United States.) 
20,798. Animan Trap, J. P. Bayly. —(G. Andrews, 
States. 


Onited 
20,799. Brick Kin, J. P. Bayly.—(7. Hast, R. Porte, 
and R. Phippen, Canada. 


20,800. ooh Ganeda! for Grain Brxpers, J. P. Bayly. 
20,801. Ciwer Mitt, J. P. Bayly.—(B. Collins, United 
aan 
PELLING Vessets, W. H. Sergeant and J. 
soo London. 
20,808. . _Diastase for Maxine Breap, T. Fletcher, 
om Trimo or Maktno-up Paper Baos, J. A. Beattie, 
Ww. 
20,805. Recorpinc Mecuanism for Caps, R. Kersten, 
ion 
20.806. Treatment of Ruea, J. Longmore and R. 
Williamson, 
20,807. Fiy Spixninc, J. Longmore and R. Williamson, 
20,808. Battie Boxes, J. Longmore and R. William- 
son, London. 
20,808. Buoyant MAtrresses for Lirg-savine Pur- 
poses, W. P. Thompson.—{J. F. 0. Larsén, Denmark.) 
20,810. Tires tor Vereomanan, H. Faulkner and W. B. 
‘urner, on. 
20,811. Canpinc Macuinery, I. F. Lawry and J. T 
eats, jon. 
—m Fixinc Winvow Sasu-.ines, J. H. Sowden, 
20,813. -Paepaginc Ciay for Brick-makine, A. Gibbs, 
London. 


20,814. Cummney Pors, T. E. Clarke, Lo’ 
20,815. Boots and Sxoks, J. 8. i eee WwW. ‘Newlands, 





jun., Brazil.) 


a. Doe Brower and Pump, J. W. Wardle, 


ion. i 

-~ $17. Urinisine CENTRIFUGAL as Bongm, C. Van der Elst 
wenstein, 

20,818. RaILway SIGNALS; J. “a Farmer and C. Hodg- 


son, London. 
20,818. Umeretias and Parasois, Z. Bossomaier, 
London. 
a Gumminc Paper, &, H. Wimmel and A. 


. ion. 

20,821. Transrerrino E.ecrric Car Batrerizs, F. G. 
Coming, London, 

20,822. rahe F. ‘Roberts, London. 

20,823. Sarety Cars, J. A. Beaumont, London. 

20,824. Burrow for Wearinc APPAREL, A. 
Zelewski, London. 

20,825. AccoRDIONS, &c., T. R. Shillito.—{0. Spaethe, 


y-) 

20,826. Gas Enoines, J. Barlow, London, 

20,827. TREATING and CoLouRING Leatuer, J. Pull- 
man, London. 

20,828. Musica Boxes, E. Parr, London. 

20,829. GUILLOTINE PAPER-CUTTING Macuines, L. U. 
Gill and A. Bradley, London. 

20,830, Evectric Certine Roses, = meget London. 


von 


"20,831. Evecrric Ceitine Roses, W. H. Oakley and C. 
E. Spurrier, London. 

20,832. TusuLarR Marive Bor T. Sat, kane 

20,838. Toorn-CLeanine Device, E. Schulze, eades. 


20,834. C apcaeriy for Purmyine Water, F. C. Nunn, 


20,835. —_ AvaRM, J. Murrie, jun., ae. 
20,836. ENLARGING PHOTOGRAPHS, &c., G. Calder, Edin 
pel 
Mow1xo and Reaprne and SHEARING ANIMALS, 
A. Chandler, London. 
20,838. Dry CovpLe or Evement, H. Birkbeck.—(0, Hen- 
richaen, ——..) 
sont Surcica Kwyirrisc Ware, A. F. Longdon, 
ndon. 
20 840. Trunk Locks, J. Legge, Willenhall. 
20,841. Packine for Piston Kops, J. L. bs London. 
od Wrenco, G. J, Baldwin and Wright, 
mdon. 
20,848. Apparatus for FitTeRInG Sewace, 8. Sp x 


meeting, of ibstantially as described 

ly such as described, = varying trom ‘th the 
cuteide of the apparatus the area of the passage in the 
cylinder which controls the peg out of the gun 
wit the resistance offered di recoil. 
tus con the 
uen oa of a gun, oo 

mdent cy rs, each filled wi 

liquid, one cylinder mies tone = 


nd the other Sy tone working It 


mi cylinders ae — and con- 
the gun and gun mounting, ne substan tial 
as described, a side in the cylinder whic! 
controls the recoil, an adjustable or Ms aay — 
substantially such as described 
linger, , which controls the running out of en 


tion, in an ay 


) The combination of the in, the edie @ the 
— cylinders A B fixed end to end and to the cradle, 
@ piston-rod C, with a piston upon it for each 
cylinder and fixed to the gun, ee ape Z within 
cylinder A and on the 
epee rod, the passage for be, dal the inside of 
e cylinder A, passage for og % the Lg 


of the cylinder B, the valve in f the 
cylinder A to allow liquid to 
running -_< the valve — the 
to allow 


finns ig and the 
inner B 


uid to 
lindrical thing BS Bed thee the cylinder 
a slot in it, and which can turned so as ig 
the slot ite to any one or other of a number of 
slots of differing area formed along the interior of the 
qeete Fe ess ee ee so that 


the area of th by which liquid can pass from 
one end to the. of the cylinder B can at any time 
be adjusted. 


436,781. InTeRNaL Compustion THERMO-MOTOR, J. 
Hargreaves, Farnworth, Bngland.—Filed February 
24th, 1 
Claim,.—() In-an internal combustion motor having 
a cylinder and and an air pump, the combina- 
tion therewith of connecting-rods for tons, and 
an a pivotted -crank lever for coupling 
the con! necting-rods, substantially as and for the pur- 





ndon. 
20,844. Compounp for Prorectine Pires, J. L. Wade, 


mdon. 
20,845. CoLourine Matrers, H. H. Lake.—{ Wirth and 
Co., Germany.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


436,277. Execrric Power Hammer, C, J. 
Depoele, Lynn, Mass.—Filed May 28rd, 1890. 
Claim.—(1) A power hammer comprising a a magnetic 
piston, a plurality of motor coils, and two berm m 
circuits extending from a suitable source of 
current and movably conn to any two Sections 
of said’ coils to establish a shifting field of force 
therein, whereby said piston is reci ted within 
and between any adjacent portions 
(2) In an electric power , the 
a supporting frame, a vertical series of coils thereon, 
each provided we an exposed contact, a a magnetic 
are ate to be reciprocated within said coils 
with a pee eed: -rod and suitable hammer 
a py carrier for supplying current to parts of the 


436,277) 


Van 








—_ (2) In an internal combustion motor, 
combination 


, with a water-jacketted working 

linder, an air pump, and an interposed erator, 
oF a valved steam pipe, which connects water 
jacket of the cylinder with the leadi: 


from 
the air pump to the rator to deliver steam into 
the air current en 


the motor wre pee moet with refractory blocks and 
its distant 2 per a — ge packed remov- 
roragh napehe oy mo te —, ly as and 
for the 4) In on internal com- 
bustion "ae, cas bination, with a cylinder 











having a refractory non-metallic jee: and a regene- 
rator arranged in juxtaposition therewith, of a cover 
common to both, said cover having a non- 


metallic 
re! lining and —— to = the cylinder 
pore pa reef ae os — 
po Yaad for ‘or the rposes speci 8) 'In an 


internal combustion i the combination, with a 
peed cane LN yay taposition we 
regencrator in jux a 
Satie saheosiuny ate, one jeetrion 
m ! ractory an or 

for access to the cylinder and channel leading thereto, 


substantially as and for the purposes fied. (6) 
In an internal combustion motor, the combination of 
a water-jacketted cylinder, an air pump for su tying 
the motor with air, and a or passage w! 
directly from the water Long MA. of the flinder nod and 
ye ted into the air pomaee leaning from the air 
pump to the motor, substantially as and for the pur- 
poses specified. io) The combination, with an internal 
Combustion motor, Rood & regenerator through which the 















ind a 
e brush- cavien, whereby 
on owing the hand-lever the field of force of _ 
to raise or lower the working posi! 
Phe the piston. 


436,375. Apparatus ror ConTROLLING THE REcoIL 
axp Runsisc Ovt or Guys, P. Nordenfelt, West- 
minster, England.—Filed May 21st, 1890. 

os e combination, in apparatus for con- 
trolling the recoil and subsequent running out of 
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Spal , said regene- 
rator ateibed into Anne toa one of said sections packed 
loosely with remnovable material, 
and another packed closely _*y cyitnds blocks of 
refractory — substantially ‘wend for the pur- 
poses specified. 

437,097. Steam poems, P. T. Coffield, New Carlisle, 
Ohio.—Filed February 13th, 1890, 
ate. —(1) The combination, with the cylinder 1 
and hollow piston-rods 5 and 6, of the piston 3, divided 
into steam supply and exhaust compartments 16, 17, by 
partition 18, and having steam ports therein, the valve 
19 in compartment 16, the valves 23 in compartment 
17, the rods 28, connecting said valves, and the wing 
valves 25 in the cylinder heads, provided with the 
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Fe vd valves 29, substantially as described. (2) The 
bination, with tlie cylinder 1 steam are pip.s 
10 and 10a, steam chest 9, and ho 


com} 
rods 28, connecting said valves, 
25, thr gaa with plunger valves 29, substantial’y as 


descri' 
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THE MAGAZINE ARM QUESTION. 


Many of our readers must have read the articles and 
correspondence which have appeared in the Times on 
the shortcomings of the new magazine arm now in the 
hands of a proportion of the men of our regiments at home 
stations. The magazine arm is not popular in the 
service. Colonel Slade, the commandant at Hythe, very 
naturally presses the officers who pass through the 
establishment to give it a fair chance and not to judge it 
hastily; but that such a caution should be necessary 
shows that a feeling exists against it, and without doubt a 
stronger feeling than is generally called out by the intro- 
duction of a new arm. The fact is that a magazine 
rifle is complicated under the best circumstances, and 
certainly needs experience to overcome the difficulties 
that must arise on subjecting it to service usage. 
When troubles arise, officers not unnaturally ask 
themselves what compensating advantages the arm 

ssesses, and these are not such as specially commend 
themselves to skilled marksmen and musketry instructors. 
As has been from the beginning admitted, the magazine 
gives no advantage beyond the power to deliver eight or 
ten rounds, or whatever number the magazine may 
contain, with special rapidity. For continued fire, it is 
quicker to use the arm as an ordinary breech-loader, than 
to charge by using the magazine repeatedly; conse- 
quently, officers are apt to class the advantage offered by 
the magazine simply as a moral one, giving confidence to 
the soldier ; but even this some lay little stress on, as they 
do not believe that the soldier could be kept from using 
his magazine on ordinary occasions, so that he would not 
even possess the sense of having this reserve ready to 
pour in at a “supreme” or critical moment. 

The Russian Government have as yet adopted no 
magazine definitely so far as we know, and Russia chiefly 
concerns us. It would, no doubt, save trouble and ex- 
pense if we could agree with Russia to adopt no magazine 
arm. Speaking seriously, however, we fearthat the change 
of arm is inevitable ; and troublesome as our new rifle is, 
we question if any better one exists. The Times has evi- 
dently had access to good information, and expresses the 
objections which are felt by some officers ; but beyond the 
general suggestion that our magazine arm is probably 
about the worst extant, there is no daylight thrown in 
the way of a comparison between our own and that of 
other Powers. Definite facts as to the success of other 
arms would be most welcome. By all means let us get 
hold of the best while we still have but limited numbers 
of the present arm under trial; but if we cannot learn 
that any arm has produced very decidedly better results, 
or, in fact, if we wish to come to a well grounded decision, 
common sense drives us to see what the objections amount 
to. Some of the complaints are reasonable, and only too 
well-founded; but, as is often the case, to these are added 
a number which we think of little importance, after making 
inquiry and hearing all that is to be said. There are thirty- 
oneinall. Nos. 1,2, 3, 4,and 5 deal respectively with the 
treatment of a report, the succession of Mark I. by Mark IT. 
with the question of cost, with the trial of a Mauser rifle, 
and the adoption of the new arm in India. The War- 
office answers appear to us fairly satisfactory and reason- 
able on these heads, and the Times’ rejoinder does not 
meet them; but, whether or no, our object is to deal 
with definite faults in the working of the arm. No. 6 
deals with the behaviour of the Committee, and is also, 
we think, answered fairly. If the Royal Navy as well as 
the army had the rifle to try to their heart’s content, and 
reported favourably, and if the Committee trials were as 
severe as stated, the rifle stood very well. If this answer 
is untrue, of course it is worthless; but such matters 
of fact admit of distinct proof. Either the Navy had 
the rifle or they h not. Unless the Times’ 
correspondent can show the opposite, the War-office 
reply is reasonable. It is no answer to remark, as 
the Times’ article does, that dust is being thrown in our 
eyes. As old Greatheart says to the giant: ‘These are 
generalities, man; come to particulars.” In Nos. 7, 8, 9 
and 10 the objection to the “ bolt” system is directly to 
the point. There, however, we take sides with the War- 
office. In 1866 the War-office authorities themselves 
specially objected to the bolt system, and adopted the 
Snider and Martini actions partly on this ground. 
France, Germany, and other Powers, however, employed 
the bolt in their rifles in war, and it has fairly conquered 
objections, and we now should certainly not hamper our 
choice by a condition which experience has shown to be 
unneces Nos. 11 and 12 deal with the spiral spring 
and other details in which some trouble has arisen, and 
which are hardly mastered yet, but which are not 
inherent to the design of the arm. No. 13 deals with 
difficulty in taking to pieces. We do not see much 
worth noting here. The parts which should be 
taken asunder do not appear to offer difficulty, and we 
do not see that the rifle is more liable than others to get 
dust and sand into the inside. As to 14, we admit that 
the “dust shield” is an awkward sort of piece, but we 
do not see that it is likely to do harm. It would 
undoubtedly be worth while trying how far it is liable to 
injury by a blow, but the Times does not give any 
instance of this having occurred by accident. 15 The 
cocking piece is, in our opinion, rather awkward, but 
does not appear to have caused any trouble, and it is 
difficult to suggest anything better. 16. We think the 
magazine catch objection a sound one, but it has been 
remedied. 17, The cut-off is, in our opinion, strong and 
simple, but we admit that the Committee seem to have 
given either stupid or careless directions about it and the 
locking bolt, and there is one very notable evil which we 
reserve for the end of our discussion. Objection 18 is to 
the safety bolt. It is admitted by the War-office that this 
piece seems unnecessary, but it is very easy to dispense 
with it. 19 and 20 are given up by the Times; one 
related to the cleaning rod, the other to what appears 
to be a stupid mistake on the part of the Times’ 
in suggesting that a rifle must have its muzzle kept 





lower than the breech, even in loading, when a man 
is “ firing down hill.” We do not mean that the Times’ 
writer does not understand what he is dealing with, for he 
certainly knows many facts; but he must have made a 
slip. No. 21 is an objection to the bolt-head ; some bolt- 
heads are admitted to have worked loose, and we think 
that there is serious cause for complaint here, and will 
deal with it at the end. 22. The spiral spring again 
comes up, and what has been said before can only be re- 
peated, that spiral springs, which appear in nearly all 
arms, are hardly a part of any special system unless some 
bad form is necessitated by it, and thus cannot be said 
here. 28, The éxtractor is complained of. The ejector is 
most open to objection, but this part is in constant use, 
and if found bad, complaints must come in, so that there 
is little fear of unexpected trouble arising here on service. 
24, 25, and 26 are general complaints of complication 
and jumble, but such complaints must be regarded as 
matters of opinion rather than matters of fact in default 
of definite features being dealt with. 27 and 28 refer 
to the calibre, and hardly affect the question of magazine 
action, and there seems to be misunderstanding on the 
subject. 29 and 80 deal with the ammunition which 
just now is an important but difficult question. There is 
evidence that all countries have difficulty with the keep- 
ing of smokeless powder, and with our tropical stations 
we have the greatest. There is reason to believe that we 
are overcoming it; in the mean time “black powder” 
must be issued to tropical stations and smokeless powder 
tried at home; we admit, however, that we ought to 
push on faster with such trials. 

We have found nothing serious, then, in the objections 
raised by the Times, with two exceptions; one, No. 21, 
on the breech block, and the other No. 17 on the cut-off. 
The Times’ writer complains of the screw attaching 
the bolt-head to the bolt, and, we think, rightly. The 
War-office answer admits that the screws have come out. 
It is therefore to little purpose that it is said that the 
shock of discharge does not fall on the screw; the work 
of extraction does so, and if the screw comes out the 
bolt-head is left behind with the cartridge, as the bolt 
draws back from it. The rifle is then of course useless, 
until a new screw is inserted. The evil of screws coming 
out has been remedied in a sense by ‘“ sweating” in a 
screw with a much finer thread, and therefore less pitch; 
but the result is, that the screw is one which would be 
only safely handled by an armourer; “Tommy Atkins” 
will cross the threads and ruin it if he meddles with it. 
This is a real objection of a practical character, and the 
best suggestion we can offer on the moment is to have 
two screws, for the chances would be greatly against both 
coming out. Lastly, as to No. 17, the Times’ reply that, 
if the authorities do not see any imperfection, they can 
learn it by ordering ‘ Cease firing,’ when the magazine 
is in use, and then, ‘“‘ Ease springs.” Those who know 
the arm, know that the result would be that any charge 
left in the chamber would be fired on easing springs. 
This is a fatal and dangerous objection. The existence of 
this evil is intolerable, and out of all comparison with 
others noted, and must be remedied. 

On the whole, the Times has done good work by calling 
attention to the faults in the arm. Speaking generally, 
it is a troublesome rifle, and in our judgment in some 
respects untidy. It is a nasty, ugly habit for the block 
bolt to turn slightly round as if it were going to open, as 
occurs on firing. Nevertheless, when all is said we have 
to fall back on the fact that a magazine arm seems 
inevitable, and we doubt if any better one exists, and, 
till we are shown to the contrary, we must do the best 
we can with our own. There is nothing that ought not 
to be rectified with care. When all is done we fear that 
the arm will remain more troublesome than the Martini- 
Henry, but, as Punch’s omnibus driver remarks on the 
asphalte paving, “‘ There, sir, we all have our improve- 
ments to put up with.” 








THE BASIC PROCESS AS APPLIED- TO COPPER 
SMELTING. 


A SUCCESSFUL attempt has been recently made by Mr. 
Percy C. Gilchrist to apply the principle of the basic 
process for steel to the production of copper, and on 
Monday, the 5th inst., he communicated the results of 
his experiments in a paper read before the London section 
of the Society of Chemical Industry. From a considera- 
tion of the advantages that have attended the replace- 
ment of silicious by basic linings in steel furnaces, it 
appeared probable that a similar result might be attained 
by the same alteration in the case of copper. This idea 
rests on the fact that the function performed by the basic 
lining as used for steel is the removal of phosphorus, “a 

roblem,” as Mr. Gilchrist says, “incapable of solution 
in acid-lined furnaces, owing to the acid nature of the 
slags necessarily formed with such linings; but which 
was readily accomplished as soon as the presence of a 
basic lining in the furnace allowed of a basic slag being 
formed and maintained.” It is true that there is less 
scope for the application of a basic lining for copper, 
inasmuch as the element analogous with phosphorus, 
viz., arsenic—which it is desired to get rid of—can be 
very perfectly eliminated in the ordinary acid-lined 
copper furnace. It therefore remained to be seen whether 
its removal could be effected more readily or at a lower 
cost by the adoption of a basic lining. 

Large scale experiments were instituted by a well- 
known copper-smelting company, a basic lining being 
first put in to one of their roaster furnaces. The results 
were sufficiently satisfactory to induce them to extend 
the practice, and at the time of writing they have nine 
roaster furnaces at work, treating arsenical “ metallic 
bottoms” and white metal. As the old roaster furnaces 
require renewing they are being rebuilt with basic 
hearths, so that shortly probably all the roaster furnaces 
employed at these works will be furnished with basic 
linings. These roaster furnaces have cast iron bottom 
plates, underneath which a free current of air circulates. 


By this means the bottom of the furnace is kept cool, 
while it also prevents the possibility of any fusing action 
taking place | srieers the basic hearth and its support, 
which might be the case were the basic hearth built 
directly upon the ordinary silica arch. The basic mate- 
rial is ground and mixed with tar in the usual way, and 
the furnace bottom is formed by throwing this material 
into the hot furnace, and burning it on in layers, well 
beating down each separate layer, and giving it fire for 
some hours before applying a fresh layer. It usually 
takes four or five days to burn on a bottom in this way. 
When the bottom is properly shaped, it should be 
seasoned by melting on it some rich copper precipitate 
or good blister copper. It was at first considered that 
the basic hearth absorbed less copper than the ordinary 
sand ones, but there appears to be very little, if any, 
difference, much depending on the way the bottom is 
formed and preety The tap hole of the furnace is 
shut by throwing a little basic material against it from 
the inside. In other respects the working of the furnace 
is conducted in the usual way. After each charge, any 
slight repairs that the banks may require are made by 
throwing some basic material against the place needing 
repair. The repairs required are, however, very slight in 
comparison with an acid furnace, the tendency being for 
the furnace banks to grow rather than to cut away. 

The first series of experiments was conducted on the 
product known as “ metallic bottoms.” This material . 
results from the addition to the mixture of slag and 
metal charged into the smelting furnace of “ precipitate” 
rich in arsenic. It may contain: 


Per cent. 
Copper ... PG 83 to 87 
Arsenic... bit 5 to7 
Sulphur ee 1 to3 
Iron Pa 05 
Lead ewes 3 to 5 
Silica Bee aS Es ee i 

It is in the conversion of these metallic bottoms into 


blister copper—that containing under 1 per cent. of arsenic 
—that the basic furnaces have shown themselves to the 
greatest advantage, as is evidenced by the following 
figures:—The same quantity, viz., 400 tons 10 cwt., of 
these metallic bottoms was used in basic and acid-lined 
furnaces during the twelve weeks ending September 30th, 
1889. The average composition of the charge was 84:5 
per cent. of copper and 5°9 per cent. of arsenic. The 
blister copper produced weighed 191 tons 15 cwt. from 
the acid-lined furnace, and 323 tons 6 cwt. from the basic- 
lined furnaces. From these figures, taking the real copper 
in the metallic bottoms as 84°5 per cent., and the real 
copper in the blister as 98°5 per cent., we find that there 
was obtained in the form of blister 94 per cent. of the 
real copper from the basic furnace, and 56 per cent. of 
the real copper from the acid furnace, showing a gain of 
38 per cent. in favour of the basic furnace. 

These are remarkable results, but it should be said that 
Mr. Gibb, whose experience in the matter is most exten- 
sive, is of opinion that 191 tons is a poor output for the 
acid-lined furnaces, and considers that as much as 250 
tons should be obtained in normal working. This dis- 
crepancy is probably to be accounted for by the effect of 
a varying percentage of arsenic in the raw material. The 
trouble and waste encountered in its elimination is greater 
in the acid than in the basic process, and when working 
with a highly arsenical raw material the acid process 
shows u y: 

Proof Savion been obtained of the value of the innova- 
tion in the case of the treatment of “ metallic bottoms,” 
attention was turned to the process of converting white 
or pimple metal into blister in the roaster furnace. 
Three series of experiments showed a gain, varying from 
26 to 34 per cent., in favour of the basic furnace as 
regards the amount of blister produced. A further 
advantage exists in the shorter time requisite with the 
basic process. Owing to the arsenic remaining in the 
bath when the blister arrives at blister pitch, the copper 
cannot be at once tapped, as is usual in cases where low 
arsenical stuff is worked, but has to remain in the furnace 
until its content of arsenic falls below 1 percent. With 
10-ton charges, in an acid-lined furnace, this takes, on an 
average, nine hours after the bath has become blister. 
In the basic-lined furnace six hours is found sufficient. 
Moreover, results satisfactory in respect of quality as 
well as output were obtained by the use of the basic 
lining. Another firm than that previously spoken of 
found that, on working up in a basic roaster a consider- 
able amount of arsenical stuff, there was removed 84 per 
cent. of the arsenic present and 87 per cent. of the anti- 
mony. This is especially noteworthy, as although the 
question of the alleged deleterious action of a small 
quantity of arsenic is the subject of much dispute among 
chemists and engineers, yet all are agreed as to the 
disastrous effect of the presence of even an insignificant 
proportion of antimony, and its elimination is an urgent 
necessity. The ultimate removal of antimony from 
refined copper is not quite so good, as will be seen in a 
later p e. 

Having thus used the basic lining for both metallic 
bottoms and white metal, an investigation was made as 
to its applicability for refining, properly so-called. 

The qioucage of the basic lining was less marked in 
the case of the refinery furnace than in the roaster 
furnace. Mr. Gilchrist is perfectly frank on this point, 
and we cannot do better than quote his own statement. 
“The margin for improvement in the case of the refinery 
furnace is far less than in the case of the roaster furnace 
process; it is therefore still a little uncertain whether the 
extra cost of the initial basic lining and of the current 
repairs are compensated for by the slightly increased 
yield when making ordinary tough cake. When, how- 
ever, it is a question not of making ordinary tough cake, 
but of producing best selected copper from ordinary 
arsenical blister—containing about 1 per cent. of arsenic 
—there is in the author’s opinion a very great saving in 
waste effected by the use of a basic lining in the refining 





furnace.” That copper of super-excellent quality can be 
turned out by the use of the basic lined refinery furnace 
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is shown by the following analysis by Mr. Riley of an 
ingot of best selected copper thus produced :— 





Per cent. 
Copper ... 99°895 
Tin ... Nil 
Silver ... Trace 
Bismuth... ek ack oe acs, ee 
Dn ES ee ae eee 
eS A AE ee ey 
ROR ccs a neds ket aoc 
OR uixcc: Tad tom es brs Se 
99-961 


To those accustomed to examine high-class coppers, such 
an analysis speaks volumes. Further experiments, the 
figures and details of which are too lengthy for reproduc- 
tion here, showed that although the increase of yield 
when producing tough cake is not so considerable in the 
refinery furnace as is the gain in the roaster furnace, yet 
there is without doubt a considerably lessened amount 
of oxidation when the refinery is furnished with a basic 
lining, which is the more apparent the higher the per- 
centage of arsenic in the blister, and the lower it is 
required to be in the product. It is true that refined 
copper of equal purity can be obtained by the use of the 
acid lining, but only at the cost of some loss of copper 
by slagging. In one point the acid process appears 
better than the basic, the elimination of antimony and 
bismuth being more complete in the former. 

The deductions to be drawn from this most important 
contribution to our knowledge appear to be that the basic 
process is most useful for the treatment of highly 
arsenical material tapped from the smelting furnaces. 
Its value is more evident for the roaster than the refinery 
furnace, although well adapted for refining blister rather 
rich in arsenic. Considering the very high rank of 
copper as a material for engineering purposes, additional 

’ means for improving and controlling its quality, and at 
the same time effecting economy in its production, must 
be more than welcome. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


France: Trade of Caen in 1889.—The revival of commerce 
at home during 1889 had a beneficial effect upon the trade of 
Caen. British shipping entering the port decreased by 
11,247 tons, or 12°25 per cent. under 1888, and in proportion 
of the whole from 60:1 to 53-1 per cent. Imports of coal, 
valued at 19s. 04d. per ton, decreased by 261 tons, or ‘1 per 
cent. There was a gradual rise in the price, and a serious 
one in the beginning of 1890. The coal merchants of Caen 
derive a profit, averaging from 7s. 14d. to 7s. 72d. per ton, 
after deducting freight, octroi duty of 3s., Custom-house 
duty of 11,,d., and a small statistic duty of 3jd. per ton. 
Freights of coal maintained, with slight variation, the 
advances made in 1888, with a tendency to rise. The 
exportation of iron ore from St. Remy largely increased— 
21,071 tons, or 506 per cent. A great portion was shipped to 
Rotterdam and Germany, and the remainder to Glasgow and 
other British ports. The value of the ore was 7s. 22d. per 
ton. Caen stone, valued at 9s, 7}d. per ton, increased by 
473 tons, or 62 per cent. The manufactures of Caen and 
district remain in about the same state of activity from year 
to year, without much addition of importance; but there is 
a considerable increase in the manufacture of patent fuel for 
domestic purposes, manufactories, and railways. The work- 
ing of coal in the neighbourhood of Sittry is said to have 
been abandoned through want of enterprise on the part of 
the proprietors. There are some slate quarries at Caumont. 
The slate is considered to be of a good quality, and the 
quarries are waiting the construction of a railway for the 
conveyance of the slates beyond the arrondissement. The 
cost of transit for cast iron by railway from Caen to Mans 
—1033 miles—has been 7s. 832d. per ton, while the 
charge by the same railway from St. Nazaire to Mans— 
147} miles—is 6s. 1,,d. per ton. A protest was forwarded by 
those concerned to the Western Railway Company, urging 
the advisability of the readjustment of these rates of transit. 

France: Trade of Cherbourg in 1889.—British shipping 
entering Cherbourg decreased by 1153 tons, or ‘85 per cent. 
under 1888, but increased in proportion of the whole from 57 
to 71-1 per cent., owing to a falling off in German Trans- 
atlantic steamers. Imports of coal and coke decreased by 
3791 tons, or 10°3 per cent. Freights steadily improved 
through the year, and the rates cf coal from the Tyne rose 
from 3s. 3d. to 8s. 3d. per ton. The retail price of coal rose 
from £1 7s. 22d. to £1 13s. Tid. per ton. Patent fuel and 
other combustibles rose in proportion. Exports of coal and 
coke increased by 1353 tons, or 123 percent. The exports of 
coke to England were larger, as the price here admitted of its 
being sent profitably. Stone, Macadamised, amounted to 
958 tons. There has been for many years a trade from here 
in supplying Northern French ports with stone for building 
and paving, but the shipment of Macadamised stone, mostly 
to Southampton, is a new venture which may have a large 
development, there being an unlimited supply of stone-quartz 
close to this town. It is largely used for making paving 
stones, only inferior to granite, and lately steam machinery 
has been erected at the quarries to break the stone into 
Macadam and gravel. The stone is delivered in England at 
a profit, but if the cartage from the quarries to the quay, 
14 miles’ were economised by a tramway, the stone would 
be much cheaper and the exportation might become 
important. A new line of French steamers has been 
established, running from Havre and Cherbourg to Senegal 
and the Congo. They average about 3000 tons, are well fitted 
for passengers, and make the voyage each alternate month. 
The excavations to deepen the commercial tidal port have 
been completed, so far as it is at present proposed to proceed ; 
the east side has not been excavated near the quays, as these 
rest on a weak and sandy foundation. To obviate the incon- 
veniences thus caused, which prevent steamers from lying 
alongside the quay at low water, it has been determined to 
construct a wooden landing stage projecting 12ft. from the 
quay, alongside which steamers may load or discharge in 
almost any state of the tide. This will much facilitate com- 
munication with the United Kingdom, and will go far to 
obviate the disadvantages of the port being a tidal one. The 
construction of the two breakwaters to close in the roads of 
Cherbourg has been conceded to two Paris firms. A break- 
water is to be formed from the Fort des Flamands, on the 
east side, to the island of Pélée, and another on the west sice 





from the port of Querqueville to the island of Charingrae. 
The works of the eastern and western entrances to the roads 
from seawards are to be considerably diminished. The cost 
of the works on the eastern side is estimated at £81,880, and 
on the western side at £319,040. These works would render 
the roads quite safe and sheltered, but the entrances are 
none too large for present requirements, in view of the pre- 
vailing strong currents and winds, and further restriction 
would injure Cherbo as a trading centre, and lessen, if 
not destroy, the value of the port as one of refuge. 

France: Trade of Dieppe in 1889.—British shipping enter- 
ing Dieppe decreased by 5725 tons, or 1-9 per cent., and in 
proportion of the whole from 57:1 to 61°35 per cent. Imports 
of coal decreased by 36,000 tons, or 10°75 per cent.; iron, pig, 
by 2965 tons, or 31°6 per cent. An important new industry 
has been developed at Saint Nicolas by English enterprise 
and capital, that of manufacturing incandescent electric 
lamps, in which business several English workmen are 
employed. Patent fuel-making has been carried on here for 
many years. The establishment of Messrs. Yeo, Thomas, 
and Co. can turn out 250 tons a day; but owing to the severe 
competition of French colliery proprietors, who are now 
manufacturing considerable quantities, and the ruling high 
prices of Welsh coal, exclusively employed in the manufac- 
ture, only half this quantity is being made. The fuel is 
extensively used on the French railways, by various indus- 
tries of the district, for household purposes, and gives most 
excellent results. There is another manufactory of patent 
fuel on a similar principle at Arques, four miles from Dieppe. 
At Bonne Nouvelle, near the new docks, is a mill for the 
manufacture of wood pulp for paper-making. The pulp is 
sold to paper-mills, and mostly used with rags for the manu- 
facture of various kinds of paper, but good printing, a high 
class of writing, and other superior kinds of paper can be 
made from the pulp without the addition of rags. The 
process used is Ekman’s sulphite process. - The works for 
improving the harbour, commenced in 1881, were completed 
during the year, and the fixed service of passenger steamers 
between Newhaven and Dieppe opened, this has caused such 
a development of traffic that the number of passengers 
taking the Dieppe route for Paris exceeded those vid 
Boulogne by 73,156, or 66°5 per cent. Of the two lines of 
railway connecting Dieppe with Paris, that by Pontoise is 
twenty miles shorter than that by Rouen. 

France: Trade of Fécamp in 1889.—There are no changes 
te report as to the harbour and shipping. The latter enter- 
ing increased by 2133 tons, or 5°75 per cent. over 1888. 
British ae eet by 116 tons, or ‘6 per cent., and in 
proportion of the whole from 55:2 to 51-9 per cent. British 
imports increased by 20 tons, or ‘5 per cent., but decreased in 
value by £485, or 1°3 per cent., while their proportion of the 
whole rose from 25-1 to 27°5 per cent. Cement decreased by 
144 tons, or 22°6 per cent., and in value from £3 4s. to 
£3 Os. 113d. per ton. Coal increased by 2533 tons, or 7°95 per 
cent., and in value from £1 Os. 1}d. to £1 Os. 3}d. per ton. 
Coke decreased by 1335 tons, or 90°95 per cent., and increased 
in value from 19s. O$d. to 19s. 63d. per ton. Cotton spinning 
and weaving did not show satisfactory results. Saw mills and 
tanneries did a good business in the first six months of the 
year, but became very dull afterwards. 

France: Trade of Havre in 1889.—The year 1889 may be 
considered as a fairly good one for the commerce of Havre; 
for although during three or four months affairs became very 
slack, there was a great increase of business in November and 
December, especially in cotton. British shipping entering the 
port decreased by 79,550 tons, or 9°6 per cent. under 1888, and 
in proportion of the whole from 35°25 to 35 percent. On 
several lines of trade entries of British shipping at Havre 
show a falling off of late years. The purchase by foreigners 
of so many of our sailing vessels, and the transfer to 
foreign flags of a number still owned by British subjects, 
for the purpose of escaping from our laws and regula- 
tions, has taken much business from us. An instance 
is the recent arrival here of an English built steamer 
laden with coals, commanded by an Englishman, with an 
English crew, under the Dutch flag. The disappearance of a 
handy class of sailing vessels ranging from 300 tons upwards 
is a national loss. Many of them belonged to minor British 
ports, and were manned by local crews, oe, sober, well- 
conducted men. Imports into Havre increased by 2817 tons, 
or ‘03 per cent. Coal decreased by 44,265 tons, or 8°2 per 
cent., owing to the strikes and rise of prices in England, 
which led French manufacturers to send many orders to 
French collieries. Iron, cast, increased by 744 tons, or 27°55 
per cent.; pig decreased by 2990 tons, or 71-2 per cent.; metal 
goods decreased by 197 tons, or 8°9 per cent.; palm oil by 
924 tons, or 6°75 per cent. The falling off in this article con- 
tinued, the trade being checked by heavy transport rates. 
Petroleum increased by 5876 tons, or 30°3 per cent. No 
increase of our trade can be expected under the pressure of 
existing duties, and future prospects, in view of the outcry 
against the present commercial treaties, are not encouraging. 
A widespread Protectionist tone seems to have submerged, for 
a time at least, free traders of every category and degree 
throughout the country; if this cannot be checked and con- 
trolled, it will bring about a state of things from which the 
commerce and port of Havre will be among the first to 
severely suffer. The causes of a large portion of the falling 
off in British exports are, in a certain se the shrinkage 
in values; but principally the great decrease in the export to 
England of goods in transit for foreign countries, 
arising partly from the number of French and other 
steamers going direct to these countries, and partly from 
the extreme strictness with which our Merchandise Marks 
Act has been carried out in connection with the transit 
trade. At the machine shops, where 1200 men are employed, 
large quantities of boilers, gun carriages, steam engines, and 
various kinds of machinery were turned out. At the gun 
factory of La Société des Forges et Chantiers de la 
Mediterranée, 200 men were employed, and there were during 
the year, in various stages of completion, for the French 
Government, thirty-five cannon of from 3°95in. to 12°6in., one 
howitzer and one mortar of 5-9in., and over 10,000 shot and 
shell; for the Greek Government, twenty-four cannon of from 
5°9in. to 10°6in., and 2000 shot and shell; for the Chilian 
Government, twenty-four cannon of from 4-75in. to 8°45in.; 
for the Japanese Government, five cannon of from 8°45in. to 
12-6in.; for the Spanish Government, three cannon of 4°75in. 
A considerable number of smaller guns were also made. Ship- 
building was not very brisk. The above firm launched a cargo 
boat of 3000 tons for the Messageries Maritimes, and four 
small craft ; commenced building two ironclads of 4000 tons 
each for the Greek Government; seven torpedo boats for the 
French Government, and seven small vessels. The number 
of men employed varied from 800 to 1600. At the Normand 
building yard three torpedo boats were launched for the 
Government, and seven commenced. About 400 men were 





employed. The other local industries were in full work. 
The question of the prolongation of bounties on the con- 
struction and navigation of vessels, which will expire on 
30th January, 1891, excites very great interest. People in Eng- 
land confound the two classes of bounties, and conclude that 
because those on the construction of ships have not produced 
much effect, the others have failed. This is not so, our 
yards constructing vessels at a lower rate and more rapidly 
than those in France. Many French shipowners have advan- 
tageously purchased vessels from us, though by doing so they 
lose half the navigation bounty. To counteract this many 
propose that in the new law bounties shall be given only to 
vessels built in France. The cost the country is about 
£400,000 a year, with the result that between 1879 and 1888, 
French steamers increased from 599 of 255,959 tons to 1015 
of 509,800 tons. In 1880, Hayre had 183 sailing vessels of 
48,548 tons, and 103 steamers of 62,009: In 1889, the numbers 
were 83 and 138, and the tonnage 55,687 and 158,215 tons 
respectively. Whether these increases are worth their cost to 
the country at large is open to argument, but looking at the 
good dividends paid by the Company des Chargeurs Reunis, 
whose fleet of twenty-seven steamers—twenty-four built in 
France—of 69,000 tons sail from here, it may be fairly asked 
whether the French shipowner is not well able to stand alone 
unsupported by bounties. The French shipowner possesses 
decided advantage in the constant supply of disciplined sea- 
men, who do not give a tithe of the trouble to their captains, 
which ours so frequently do, and whose wages are a deal lower 
than on our vessels. There is little cessation of the com- 
plaints made by British ship-thasters as to the trouble and 
annoyance caused them by the’ bad conduct of too many of 
our seamen, and of their preference, in consequence, for 
foreigners. 

In the French Merchant Navy things are managed 
differently. In the gees reformed code of discipline 
every kind of offence on the part of captain, officer, sailor, or 

nger, is foreseen, and its trial and punishment provided 
or. While our A.B’s. are paid £4 5s. a month on steamers, 
and £3 on sailing vessels, the French sailor gets only £2 16s. 
and £2 8s. respectively ; against the £4 10s. and £3 5s. earned by 
our firemen and trimmers the French pay is £3 12s. and 
£216s. A carpenter on a British vessel gets from £5 10s. to 
£5 15s.; on a French vessel, from £2 16s. to £3 12s. A cook 
on an ordinary long-voyage British steamer gets from £4 15s. 
to £5; on a French vessel of corresponding description, £8. 
French captains, mates, and engineers are rather better paid 
than ours. Wages paid in some of the trades here are: For 
bricklayers and masons 6d., their helps 34d., an hour; black- 
smiths, locksmiths, painters, 6d. an hour; carpenters, house, 
64d. an hour; carpenters, ship, 6s. 43d. a day; coopers, 
4s. 93d. a day; joiners, 5$d. to 6d.; slaters, 7d.; workmen in 
metal, 6d. to 7d. an hour. The hours of iabour are about ten 
in summer and nine in winter. The dock labourers, who 
came from all parts of the country, especially from Brittany, 
receive, foremen 4s. 93d.,men 4s.,a@ day; no man being taken 
for less than half a day, and if kept after 12 noon, is entitled 
to a day’s pay. If wanted after leaving-off time, 74d. an hour 
is paid him. Night work is paid as day work, four hours 
counting as half a day; but a whole night is paid for as a 
day and a-half. Working hours vary; after deducting half 
an hour for breakfast and two hours—12 till 2—for dinner, 
they range from seven and a-half in winter to nine in 
summer. The rents paid by workmen range from £6 to £10 
a year. The price ed eetinaty household bread is 1d. per 
pound. Aconsiderable amount of distress existed throughout 
1889 among some of the working classes, especially those 
employed in the shipbuilding yards and the floating popula- 
tion working at the docks. The statement attributed to Mr. 
Potter, ‘that he thought on the whole, French workmen are 
better off than the industrial classes in England, and that 
the deputation of English workmen attending the Paris 
Exhibition did not see a drunkard or a beggar during their 
stay in Paris,’ would have to be modified if he visited this 
port. There are far too many beggars, and a comparison of 
the prices of groceries, provisions, &c., in this town with 
those of similar articles in the United Kingdom, would change 
the first part of his opinion. The two new dry docks 492ft. and 
377ft. long have been finished. Outside the port a commence- 
ment has been made in yg | the banks adjoining the 
channel leading to the harbour. The depth of water, 19ft. 6in. 
for the first 1} miles, and 11ft. 4in. for the remaining dis- 
tance has been kept up in the Canal de Tancarville, and the 
goods carried incre by 20,696 tons, or 7°1 per cent. over 
the preceding year. The proposed scheme for improving the 
approaches and making a new entrance to the port of Havre 
a for more perfectly embanking and deepening the river 
Seine has been indefinitely postponed. I fear the trade of 
the port of Havre will not increase to any great extent, and 
can only be kept at its present level. If the protectionist 
party carry out their aims and ideas in the expiration of 
the commercial treaties in 1892, the trade will fall off very 
considerably. If twenty-five or thirty years ago the Govern- 
ment and those charged with the administration of the 
rt had been far-seeing enough to look ahead, Havre might 
od been made at a comparatively small expense a port 
which would have competed on equal terms with and have 
had nothing to fear from any competitor north of it ; but the 
opportunity was lost, improvements were made piecemeal. 
Nothing was done to give cheap and competing communica- 
tion with the east of France and adjoining countries, so that 
there is only one line of railway to the interior, and the port 
is hampered by charges unfavourably comparing with those 
of some of its competitors. Having sufficient dock accommo- 
dation for its present and future wants, the aim should be 
to continue the establishment of the most perfect appliances 
for the rapid discharge of cargoes; not to increase, if they 
cannot be diminished, the charges on shipping, and above all 
to well deepen and maintain the present entrance to the port. 
The plan, which would not cost a tithe of the larger project, 
could only be carried out on condition that the embankments 
of the river Seine were not prolonged, and as steamers 
drawing over 21ft. go to Rouen, that port would not have 
much to complain of. If the embankments are prolonged, lit 
will be necessary to provide Havre with a new entrance, 
as the millions of cubic yards of mud, sand, and stones now 
forming the various shifting sands at the mouth of the river 
might at once block up the present not too satisfactory 
channel to the port. 








Tne Council of the Institution of Naval Architects have 
resolved ‘‘ That the Council will be willing to present a gold medal 
to any member or associate of the Institution, not being a member 
of council, who shall at the forthcoming spring meetings read a 

per which, in the judgment of the council, shall be deemed to 
“ of exceptional merit.” The dates of the ordinary annual mect- 
ings will fall on the 18th, 19th and 20th of March, 
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ON THE CONSTRUCTION OF 
LARGE SLUICES.} 
By F. G. M. Stoney, M. Inst. C.E. 

For many years there has been a growing de- 
mand for reliable appliances for controlling water 
in larger volume than heretofore ; and, as in all 
such cases, every successful attempt te meet 
the demand has served to educate men’s minds 
to the possibilities of still further advances, and 
has caused them to aim at higher achievements, 
by basing their works on broader lines. Thus, 
with the growth of irrigation in India many 
attempts have been made by English engineers 
to construct sluices to control comparatively 
large openings under considerable heads, and 
many schemes have been tried with results vary- 
ing from practical failure to very indifferent 
success. This want of success would appear to 
arise from two prime causes, The first and prin- 
cipal being, that many experimenters adopted 
forms of sluices copied from well-known appli- 
ances suitable for other purposes, but for various 
reasons not capable of being successfully extended 
to works of far greater magnitude and under 
different conditions. 

The several forms of sluices based on the 
common throttle valve and working on trunnions 
or pivots exemplify this class, and their failure 
has been both in principle and in mechanism. In 
principle, because nice balance is lost when 
eddies set in. There is very severe vibration 
and concussion due to the solid water under 
high velocities impinging against this kind of 
sluice which remains exposed in the waterway 
even when open, Static balance is one thing, 
water in motion, especially if obstructed, is quite 
another matter. Such sluices have failed 
mechanically because of the too great concen- 
tration of load upon their trunnions or pivots, 
which work fairly at first, but they soon become 
abraded, and stick fast and immovable. In like 
manner sluices of what would now be considered 
only small size have been tried on what were 
wrongly termed rollers, but in reality were 
wheels on axles through which the pressure 
or load was tensieunithed and before long the 
concentrated load on the small surface of the 
axles, combined with the action of some form of 
grit in the water, produced such deterioration 
as to demonstrate the unfitness of such appli- 
ances for large sizes and heavy pressures. 

Other experimenters have chiefly turned their 
attention, not so much to eliminating resistance, 
as to the best means of overcoming that resistance. 
This line of endeavour is certainly the least 
likely to lead to the successful development of 
works of any magnitude, for it is based on the 
brute force nner, which soon meets its limit 
in the overruling brute force of water in motion. 
In England owing, no doubt, to the development 
of hydraulic power, this latter system ruled; but 
the limit of useful practical application was soon 
reached, for thoughitis possible to apply enormous 
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hydraulic power to the opening and closing of 
sluices, yet such brute force must be accom- 
panied by corresponding wear and tear, to say 
nothing of the initial cost of application. Broadly 
speaking, the subject of large sluice construction 
has not received from English engineers that 
careful special attention which the requirements 
of the agedemand. The French engineers were 
far in advance of their English brethren, in 
much earlier recognising the undesirability of 
fixed weirs in rivers, and in endeavouring to 
design and construct removable weirs. No douot 
the different conditions of some of their prin- 
cipal rivers from those in England induced the 
French engineers to take the lead. It is cer- 
tain, however, that they expended a laudable 
amount of energy and much money, together 
with what seems to the author to be a super- 
abundance of ingenuity, especially so when ex- 
pended upon lines based upon unsatisfactory 
fundamental principles. 

The author takes exception to two leading 
features in most of the French weirs. First, 
they are opened by being laid flat, or nearly so, 
on the bed of the river, and in that position 
they obstruct the river to a certain extent, and 
they are also incapable of control, save under 
certain conditions which are only at times ob- 
tainable. Others of them attack their work in 
multitudinous little sections, and these consist 
of small mechanism, liable to wear and tear and 
loss of parts, while they do not give that univer- 
sal control in all seasons that such appliances 
should supply underevery condition. At present 
this subject assumes fresh interest, because of 
the unusual requirements of the great canal 
enterprises of the day, and of the necessity for 
controllable arterial drainage, where not only 
streams, but the largest rivers in our country 
need treatment and control. 

A passing comment on the great canal revivi 1 
may not be out of place, and the reasoning mind 
must naturally seek some fundamental causes 
to account for this widespread development 
of inland navigation. During the days of the 
early canals, the entire trade and commerce of 
the country was widely different from what it 
now is. The amount of goods carried and the 
weight of individual packages was comparatively 
small, practically insignificant as compared with 
the tratfic of the present day. Men could not 
travel as they do now, their thoughts could 
not be communicated as now, business was 
slower, consequently there was less done in 
the time, and the small and slow waterways 
of the time were then sufficient. In fact, steam 
and electricity had not made their impress on 
the world at large. With the application of 
steam power to engineering construction gene- 
rally, to locomotion by land and sea, and to the 
rapid production of improved manufactures, 
England became the pioneer workshop of the 
world. It requires no stretch of imagination to 
see that, owing to natural causes, steam locom: - 
tion on land would and did develope more 
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rapidly than that by water. Moreover, for a time the loco- 
motive grew faster than heavy machine tools and their productions ; 
in fact, it became master of the situation, and in the face of its | 
growing utility the small canals of the day seemed to have lost | 
place and fitness. Meanwhile, the marine engine, struggling | 
against vastly greater difficulties as to elements, requirements, | 
and capital, advanced more slowly, but none the less surely, and | 
of late, with astounding leaps, it has become the most remarkable 
exemplification of power, economy, and utility. 
Then, with the increased size and weight of goods to be 
transported and the rapidity of ocean traffic, together with 
the growing keen competition of other nations, the cost of | 
rehandling and transferring from rail to ship becomes a factor | 
to be considered in remunerative trade. Our railways have | 
done and are doing wonders in dealing with traffic. Doubli: 
the lines so as to separate the fast and slow traffic, an 
the provision of huge goods stations, have done much; but | 
now, with increased power of arg and transportation, | 
there is growing up a bulky trade that invites the ocean-going | 
vessel to the very door of the manufacturer. Some such feeling | 
and belief is taking hold of commercial minds of the present day, 
and commands a widespread interest, leading to canal enterprises | 
on a scale which in a former period was neither necessary nor | 
practicable. | 
To be commercial successes the canals of the future must be | 
engineering and practical successes, ample in capacity, affording 
easy navigation, capacious as to locks and appliances, and last, 
though not least, they must be provided with the most powerful | 
means of controlling large bodies of water with the least possible 





battering-ram fashion. No doubt it was assumed that wood on 
stone had a reliable and definite coefficient of friction ; possibly it 
has, under defined conditions, but great care must be taken to 
insure the presence of those conditions. Ws 

If the workmanship be anything less than perfect it is not a 
question of coefficient of sliding friction, but rather of what power 
it may take to shear off a certain lamina of wood, which becomes 
pressed more or less into the face of the masonry. This would 
account for the unequal resistance of the doors—according to the 
degree of workmanship betowed on the masonry faces. It makes 
some ange happy and does them good to work out coefficients ; 
but after twenty years of persistent work in designing and con- 
structing many forms of successful sluices, the author comes to the 
conclusion that coefficients have no useful place in the development 
of success, but may be interesting to trace back from practical 
results which have been first attained. In the light of this Indian 
experience, the author’s endeavours from the outset were entirely 
directed to the problem of eliminating rather than overcomi! 
resistance, and to this end, from time to time, he devised an 
constructed many forms of sluices for a variety of purposes and 
conditions. ’ 

In the early stages of the author's investigations the Indian 
Government granted a sum of £300 for two sluices, one having a 
balanced area of about 40 square feet, to work under a head of 
20ft.; and the other of like principle, but much smaller, to disc e 


| water from a reservoir under a head of 100ft. The idea was = y 
| to arrange in one sluice two orifices of equal size placed in parallel 


planes and directly opposite to each other. A space of about twice 
the wid‘h of one orifice was left between them, and the sluices were 
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loss of time. From these preliminary observations the author 
would now proceed to give his own experiences and contribution 
to the solution of this necessary part of inland navigation and 
irrigation. About twenty-one years ago, while engaged on 
irrigation works in India, his attention was forcibly called to the 
very imperfect construction of the controlling sluices in the head 
works of canals. For the purpose of obtaining water for an 
irrigation canal a suitable site in a large river is selected, and a 
weir or dam is constructed across the river to such height as is 
practicable. A row of under-sluices is constructed in a portion of 
this dam, chiefly to scour away silt from the bottom of the 
impounded river and to maintain the required depth at that 
particular place. At the termination of the main dam, and as 
near as may be to the under-sluices, there is a side dam separating 
the commencement of the canal from the river, and in this dam is 
— a row of head sluices to control the water supply in the 
canal. 

Im the special work which came under the author’s immediate 
attention the under sluices in the river dam were of the throttle 
valve type. They were wooden doors about 8ft. by 6ft., con- 
structed on vertical axes, stepped inte sockets in the sills, and 
carried in collar bearings above the orifices. The head of water 
was about 20ft., the action was irregular, and the difficulty in 
operating the slwices was very considerable, by no means realising 
the theoretic idea of a balanced valve. It might delicately convey 
a mental photograph of these sluices by describing the axes as axle- | 
trees, about 12in. diameter, and the work to be done in opening ‘ 
and shutting them in terms of elephant-power. There was still 
more difficulty with the head sluices of the canal proper. These 
were of the ordinary sliding door type, about 6ft. square, the head 
being 20ft.; the doors were of teak timber sliding on masonry 
jambs. There was a considerable number of these doors, which 
was fortunate, for when some would not work another could be 
tried ; one of them never could be moved from the first, and the 
best moved with great difficulty. The doors were supposed to be 
freely actuated by screws, but the screws sometimes broke, and. 
sometimes other connections gave way. To put it simply, it was 
not so much a question of minutes or hours even to open the 
elnices, but it often took several days to open some of them. Logs 
of timber were found useful to perform the shutting operatior., 





so constructed as to form one frame, fitting freely between the 
two faces to right and left. This pair of doors rigidly strutted 
together filled the space between the orifices, and when shut came 
in water-tight contact with the orifice faces, only with this marked 
difference from usual practice; the water pressure tended to press 
the doors away from the sluice frames, and not against them; and 
the pressure on one door was equal to and opposite to that on the 
other door, so the sluice was in absolute equilibrium, without any 
pivot or any other mechanical detail subject to sliding friction 
under pressure. It remained only to deal with the actual weight 
of the dvors to be lifted. This could be done by counter-balance 
where necessary, but in the larger sluice made, the orifice frames 
were not made parallel in the vertical planes, but were set wider 
apart at the top than at the bottom, and the two doors were so 
connected as to form a double wedge to fit accurately against the 
inclined faces of the frames. The amount of taper was adjusted 
so that the upward moment of the water pressure would about 
equal the weight of the doors, and very little effort was required 
to start them. Continued effort and maturer consideration pointed 
out a serious defect in this principle: the sluices were no doubt 
mechanically in equilibrium, but the two impinging bodies of 
water were more or less in direct conflict, and such a system could 
not safely be applied to sluices of such magnitude as are required 
at the present day. 

Next may be mentioned the cylindrical sluice designed by the 
author for canal locks. It is in absclute equilibrium, and is easily 
balanced and easily worked. A large number have been made, 


| and they have been in successful operation on the Weaver Naviga- 


tion since 1874, fully sixteen years. Some new locks on the same 
navigation are now being fitted with like sluices. The argument 
of this sluice was in this wise :—In a canal lock there is a sudden 
change of level from a higher pond to a lower—why not make the 
sluice orifice horizontal! Being horizontal, why not a round hole? 
The head of water being practically constant, it only remained to 
place over it, instead of a cover, a tall vertical cylinder without 
ends, and to carry its top above the water level, the bottom edge 
of the cylinder being shod with a turned footpiece fitting into a 
seating planted on the fixed masonry. In this manner the column 
of water is displaced from above the area of the sluice way, and 
the surrounding water only tends to compress the cylinder, but 





not to — its vertical motion, and so an absolute equilibrium 
sluice is obtained with only one surface of contact. The cylinder 
is balanced, and it requires to be lifted only one-fourth of its 
diameter to obtain the full area of the sluice way. One man opens 
twenty-five square feet of sluice in four seconds. This form of 
sluice at first sight seems perfect ; but it is only suitable for special 
conditions, and it is not capable of being extended ponstionliy to 
large areas, while it has an inherent defect in pumping large 
volumes of air into the culverts ; also it cannot be applied to direct 
channels for the purposes of scouring. 

The foregoing forms, and many others not described, were 
abandoned for several reasons, but chiefly because a better 
system, long and slowly maturing, became practically developed, 
By the aid of two powerful factors, a favourable opportunity and 
the urgent need of such an appliance, the first sluice on what the 
author conceives to be the mght principle was manufactured in 
this country. It was designed by him for some works in Brazil ; 
it proved a plet , and has remained, still working well, 
after fifteen years’ constant use. This was of such a size that it 
might more correctly be spoken of as a removable weir. It was 
the parent of all the great sluices on free rollers of the present day, 
and to give an outline description of its principles and construction 
is the object of the present paper. Many years ago the author 
noticed two pairs of railway wheels standing some 12ft. apart on 
the lines, and laid on their axles were a number of heavy logs of 
timber ; he couid not resist trying to move the load, but was asto- 
nished to find what a slight force was sufficient to move it in either 
direction. Here was a case of pure rolling motion without any 
sliding friction. The lesson was never forgotten, and in due time 
it was turned to account in the development of the sluice problem. 
Most people are acquaixzted with the manner in which large draw- 
bridges are so easily moved to and fro on free rollers, and heavy 
swing bridges are turned through of acircle, The astronomer 
is familiar with the principle, in its application to the revolving 
cupola of his observatory. The author's earliest idea on the subject 
of sluice construction was to avail himself in some way of the use of 
free rollers, but two apparently insurmountable difficulties quickly 
presented themselves, and by the forward impudence of their atti- 
tude, combined with the persistent intrusion of aspirant revival 
equilibrium schemes, crowded out and for some years postponed 
the development of the more useful sluice on free rollers. The 
first of these difficulties was how to make a door watertight, when 
a number of free rollers were to be interposed between the door 
and the sluice frame. The next was how to apply free rollers. 
Nothing is more obvious than the application of free rollers to 
horizontal planes, but their application to vertical planes is quite 
another matter. Nevertheless, when the time and suitable oppor- 
tunity arose, these difficulties disap; R 

It will be borne in mind that bodies moving on free rollers 
advance at twice the speed of the rollers, because the roller 
advances by the measure of its circumference on the roller path, 
and in like measure the load moves also on the roller, and so is 
advanced for each revolution of the roller through a distance 
equal to twice the circumference of the roller. It is easy to see 
that a set ef rollers, adjusted in suitable frames between a sluice 
door and its sluice frame, would be maintained in place on the 
vertical plane by the water pressure, just as gravity maintains 
them on the horizontal plane, but the moment pressure was 
released, the frames with their rollers would drop down. For this 
reason it was necessary to find some means of suspending the 
groups of rollers in ok a manner as to leave them perfectly free 
to move up and down, in their natural relative speed, with the 
door, This condition is simply fulfilled by suspending the roller 
frames in the bight of a chain, one end of which is attached to the 
moving door, the other to any convenient fixed point in the framing 
above. The length and position of the bight varies mathematically 
with the true position of the rollers and their frame, which is thus 
quite free to move properly. But inasmuch as chains are not 
mathematically accurate, their ends are attached to flexible plates, 
so as to compensate for slight discrepancies. 

Next as to the watertight question. It is really one of degree, 
and there are consequently numerous means of obtaining the 
required degree, and in the manner most fitting the particular 
cases. For removable weirs in rivers, water-tightness is not 
essential. Canal sluices should be fairly water-tight, and graving 
dock or waterworks sluices should be absolutely tight. Large 
sluices for river and canal works are made practically water-tight, 
= planing the bottom edges of the doors to fit accurately against 
planed sills set in the floors of the sluiceways. They are made 
tight on the vertical sides by planing the edges of the gates to a 
convenient angle, and also planing a suitable facing on the iron 
jambs in the piers. In this manner each end of the sluice door 
forms a regular angle from top to bottom with the adjacent pier, 
and there is freely suspended in each angle a turned bar equal in 
ay to the height of the gate. These bars are suspended from 
and travel with the door, and the water i them in tight 
contact at once with the planed faces provided on the ends of the 
doors and on the pier jambs, This contrivance is most simple, 
and capable of very general application, while its practical 
success is all that can be desired. Ordinary lock sluices 
are treated in a similar though not identical manner. To 
construct an absolutely water-tight sluice, such as is uired 
for a graving dock or for waterworks, was a more difficult problem, 
but the solution proved to be ridiculously simple when discovered; 
nevertheless, it took a long time to evolve. It is done by a com- 
pound door composed of two doors parallel to each other and in 
close proximity, but with a space between them. The outer door 
is somewhat | r than the inner. It embraces the inner door and 
carries it up and down with itself. The outer door extends at the 
sides, and always bears upon the rollers. The inner door is only of 
sufficient size to cover the sluice orifice with necessary margin, it fits 
neatly into a chambered recess in the thickness of the outer door, 
but leaves a space between the two doors, Being free to move for- 
ward, it bears against the sluice orifice with or without pressure as 
required. When the compound door is shut down, water leaks 
freely through the outer door, and fills the space between the two 
doors, and quickly puts all the pressure on the inner door, closing it 
in absolute water-tight contact with the orifice, the outer door being 
for the time free from pressure, and the rcllers unloaded. Before 
the sluice can be opened, the pressure must be relieved from the 
inner door and transferred to the outer door, and so to the rollers. 
To accomplish this there is a small slide valve in the bottom of the 
inner door, and to this valve the lifting rods are directly connected. 
The first action of the lifting gear opens the slide valve, and the 
water escapes from between the two doors much faster than it can 
leak in, thereby relieving the mn yan completely from the inner 
door, and transferring all the load on to the outer door, and so to 
the rollers. Continuing the action of the lifting gear, the doors 
come up freely on the rollers. In this manner the advantages of a 
sluice tightened all over by the water pressure, are perfectly com- 
bined with those of a sluice on free rollers. It only remains to add 
that the combination has worked admirably in large graving docks, 
and can be made of any required size; and like “ll fae of the 
free roller sluices it can apted to situations where the pressures 
may alternate from one side to the other. 

Passing by the appliances for graving docks, waterworks, canal 
locks, and such like, it will be of more general interest to look 
broadly into the larger question of the control of waters in rivers 
for the purposes of storage and drainage. Under the system advo- 
cated by the author these two ruling requirements may blend into 
one, for it is manifest that the appliance which can to the fullest 
discharge water is for that reason the safest to rely on for the 
storage of water to the highest level the country will otherwise 
admit of. In this country storage in waterworks’ reservoirs has 
received due attention and able treatment from our eminent 
engineers, but that, for other and important purposes, does not 
appear to have been developed to best advantage. Neglecting for 

e moment any question of irrigation in this country, there are 
certainly at least two leading requirements for storage that do not 
appear to have received their due share of attention and treatment 
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ag r power and storage for drainage. To id 

d come = pape coe now ear’ the marked influence on our 
drainaye Td rivers of modern subsoil and arterial drainage. The 
: no verfectly the land is drained the more suddenly do the waters 
poset on the rivers, calling on them to perform abnormal 
duties and demanding increased capacity in every way ; in fact, 
} leavouring to ignore the great natural factor, time. To cut 
pet channels and run all to sea would in many cases be bad 
enle ssophy, bad economy as to expenditure, and deliberate waste 
useful element for power, navigation, and other purposes. On 
the other hand, to construct storage ponds along the course of our 
rivers, where the natural contour of the country admits, would 
form ’as it wore, water-lungs to the river, a breathing-time for 
pan Ree in flood season, abating its impetuosity, and 
receiving water Ly ¢ y 
discharging it under control with: regularity. nder such a 
system, much less expenditure in the rivers proper would be 
needed, and the water would be turned to more useful account. 
The ponded reservoirs would be controlled and relieved by 
capacious sluices on free rollers, that have proved themselves 
thoroughly reliable for prompt action and efficiency under all 
conditions. Opening as they do from the bottom, they give the 
greatest measure of control, the best means of scouring, and they 
impart initial velocity to the river. Storage, combined with the 
jrevention of floods, controlled in this manner, has been in success- 
Fal operation for the last seven years in the Lough Erne districts, 
and has more recently been applied to the outlet of the river 
Shannon from Lough Allen, _ 

For the purposes of damming water for power, there could 
hardly be a more unfit and shortsighted expedient than uncon- 
trollable obstructions such as fixed weirs, The fixed weir is at best 
a poor compromise : it belongs to that class of half-measures which 
generally lead to defeat, and never insure complete success. The 
fixed weir interferes with the bottom of the river; but much worse, 
it can only be made to such height as will allow the flood waters 
to pass over it without flooding the country above. This height, 
again, is not ruled by the land in the immediate vicinity of the 
weir, for to acquire velocity of approach, to allow the floods to come 
to the weir, the waters themselves pile up to form head 
above the weir level, and above the level of the highest flood passing 
over the weir. This piling up affects the river it may be a 
long way above the weir, and the difference in level between the 
surface of the piled up waters at that point and the level of 
the weir crest itself is lost as head and storage to the otherwise 
available power. One thing, however, must be looked at fairly and 
boldly. 

If a river is only able to discharge its floods safely, without being 
used for power, it ought to have an equivalent given to its drainage 
capacity in suitable form when called on to provide power. The 
drainage capacity of a river is increased by that which is taken out 
of it, in widening, deepening, &c., and not by any obstruction put 
into it, fixed or removable. It is the capacity of the river per se 
that is the fundamental ruling factor for drainage ; and this leads 
to the explanation of a previous statement as to the use of coeffi- 
cients in designing sluices. The necessary, proper, and careful 
calculations should be applied with liberal allowances to the river 
rather than to the sluices. The river is to discharge water; sluices 
truly considered, and properly applied, should be used to retain 
water for storage or power, but in such a manner as to render 
available at any moment the full capacity of the river. 

For mill power the ry + sluice forming a removable weir, should 
lift from the bottom of the deepened river, and be located as near 
as possible to the power wheels. The top of the sluice may stand 
to a height capable of holding still or nearly still water, up to the 
level of maximum flood, because there is the power of giving any 
opening that may be necessary at any moment from the bottom 
upwards to the full capacity of the river. This opening can be 
given by the sluice itself in a self-acting manner and without 
mechanism, and thus its opening is not in any way depen- 
dent on our good friend the miller. In this way the head 
for power may be safely increased, and if the sluice can 
be placed close to the tail race at the power wheels, there will 
be a further advantage in the power of the discharge from 
below the sluices to drive away back water from the wheels. In 
the Colonies and Egypt the aan a of water for irrigation is of 
vital importance. The wealth of those countries would vastly 
increase if they could store the water with which Nature supplies 
them. Every useful, practical, and reliable appliance for controll- 
ing effectually large bodies of water, helps forward, and expands 
the designs of responsible men who are generalising, and they 
must be helped in details by the specialist. Those who have not 
themselves witnessed the action of these large sluices on free 
rollers, and felt with their own hands the great ease with which 
they can be actuated under any pressure, cannot credit the facility 
of their movement, much less realise their fitness to be used in 
sizes as yet only foreshadowed. The largest yet made are being 
erected on the Manchester Ship Canal ; some with a possible static 
pressure of over 300 tons—one man will suffice to work them. 
Some of these doors are 30ft. wide by 26ft. high, moving in one 
piece. There is also a useful field for these sluices in their appli- 
cation to large rivers in such form as to facilitate navigation. Such 
a case is repr ted by the sclfeme and appliances sanctioned this 
session by both Houses of Parliament, and now about to be fixed at 
Richmond on the Thames. 

At Richmond, water will be retained during a certain portion of 
slack tide, to give water for boating and to otherwise improve the 
amenities of the river. Three large sluices, each of 7Oft. clear 
span, are provided for the purpose. At about half-tide these 
sluices will be raised up easily by one man. They not only lift out 
of water, but they lift to a considerable height above high-water; 
and during the latter part of the lifting they automatically turn 
over on their flat, and tuck themselves away under the overhead 
bridges, which are sufficiently high to admit of steam and barge 
navigation beneath them. 

The useful application of this system of sluices is not by any 
means confined to cases touched on in the foregoing, but it may 
be of interest to mention just one other application. Under suit- 
able conditions, they could take the place of lock gates, and they 
can be applied in main navigation channels in such manner as, 
when open, to leave a clear waterway, bounded on the bottom by 
the deep sea, and above by the passing clouds. 














In their annual steel and iron report, Messrs. Bolling 
and Lowe say:—‘‘'The past year has been one of the most eventful 
since the period 1871-2, A fall in the price of pig iron has been 
experienced from the beginning of the year, equal to a reduction 
of about 30 per cent., whilst during the same period labour con- 
nected with its production has succeeded in obtaining steady 
advances, reaching by this time from 30 to 40 per cent. above the 
basis of the sliding seale. Add to this that the high price of coal 
has bellge > 4 maintained, that a strike, already lasting several 
months, is still going on in Scotland—with six furnaces only in 
blast, as a eighty-eigh* this time ‘last year—and it must be 
conceded that the position is full of anomalies. The stocks of pig 
iron in Connal’s stores, both at Glasgow and Middlesbrough, show 
a heavy reduction. Looking to these facts and figures, one cannot 
expect much change in favour of buyers. ** Manufactured steel and 
iron have to some extent followed the downward course of pig 
iron, and here, too, masters stand face to face with high prices of 
fuel and labour. On the whole, however, the year must have 
shown a profitable home and export trade. We give below the 
quantities and values of iron and steel exported for eleven months, 
ending November 30th :—1888, 3,671,523 tone, value £24,346,089 ; 
1889, 3,873,384 tons, value £26,645,371; 1890, 3,738,020 tons, 
value £29,313,214. Much of the increased value which is shown 
in 1890 is the result of the high prices at which materials were 
contracted for in 1889 for delivery in the year just coming 
BS — Exports are now slackening, but home orders remain 





LETTERS TO THE EDITOR. 


(We do no hold ourselves responsible for the opinions of our 
correspondents, ) 





ENGINE-ROOM MANAGEMENT AND SUBDIVISION. 

Sir,—The increasing precautions necessitated by the great size 
and enormous power of the new Atlantic racers have, by causing 
subdivision of the engine-rooms and stokeholds, greatiy added to 
the difficulties experienced in properly supervising the working of 
the engine department. In these ships there are usually one or 
more engineers to look after each compartment, the whole of these 
being under the orders of the senior in charge of the watch. Were 
there communication below from one compartment to another, 
this system would work very well ; but at present it labours under 
the disadvantage of giving each engineer full opportunity to look 
solely after his own interests, and entirely disregard the effect his 
action may have on the general steaming of the ship. It is only 
human nature to look after number one, and one can hardly blame 
an engineer for opening bis checks to keep up the water in his 
boilers, to the utter disregard of the imprecations that pour 
through the speaking tubes from the other stokeholds, or from 
the man in charge of the engine-room, who has to put on his extra 
feed to supply the boiiers thus left short, and thereby brings down 
the steam. Who can wonder at the senior in charge if, towards 
the end of a long four hours’ watch, during which he has been 
round and round, up and down ladders, into bunkers and down 
tunnels, he should hesitate about ascending and descending 30ft. 
to 40ft. of Jadder—-not once, but several times over—in order to 
visit the different stokeholds and to keep all as it should be. It is 
usually towards the end of a watch that each assistant in charge of 
boilers will try to run up his water in order to give a good relief, and 
of course, the man whogets his checks opened first draws off the water 
from the others, Self-regulating checks have been invented and are 
in use in some ships, and these are supposed to maintain an uniform 
water level in all the boilers ; but still it is only by the personal 
supervision of the senior directly responsible for the running of the 
entire watch that ordercan properly bemaintained. The water in the 
boilers is only one out of many things that similarly require the 
direct attention of the engineer responsible for the entire watch, 
and even allowing that he is not detained in any one compartment 
by some slight accident, the time consumed in going up and down 
ladders or lifts must be a great drawback to the proper perform- 
ance of his duties. 

Water-tight doors, though in some cases an absolute necessity, 
are not only dangerous contrivances liable to be neglected, and to 
stick, often at a critical moment, when they should close quickly, 
but are held in utter abhorrence by the travelling public in general, 
and are discounted by Lloyd’sand the Board of Trade in particular, 
while shipowners like to make it their boast that they have done 
away with them altogether, and have no communication through 
their bulkheads below the water line. Yet water-tight doors seem 
to be the only means by which the divided control of the motive 
power in our great ocean liners can be brought under one respon- 
sible head of each watch, who in turn would be directly responsible 
to the chief engineer. I propose to show in this letter a way in 
which watertight doors might be used in the engine department 
without increasing the risk of the ship, and possibly even adding to 
her safety. As, however, it would add to the working expenses of 
the vessel, there is very little hope that considerations of safety will 
induce many ‘owners to adopt or even take the matter into 
consideration. 

A double water-tight door, with a space between large enough 
to allow a man to stand free in it, and so arranged that either door 
would only open when both were closed, has, 1 believe, already 
been suggested. This would insure one door always being shut. 
But the objections to such a door are heavy. It would have to be 
balanced sv as to be easily worked by one man, it would have to 
open and shut quickly, and it would necessitate in its simplest 
form a more or less complicated system of gearing, liable to neglect 
and derangement. Thus it would be apt to stick at a critical 
moment; and fancy the position of a man, who we will suppose 
has discovered some loose coupling bolts in the tunnel and is rush- 
ing through to stop the engine, should he suddenly find himself 
between the two doors and unable to open either. The only safe 
plan, therefore, would be to have doors so made that they could be 
opened and shut easily and quickly, and to insure proper attention 
to the gearing. To do this would involve a rearrangement, toa 
certain extent, of the engine-room staff, and would slightly lengthen 
the watches, as will be explained later; but this could be compen- 
sated for by all deck work at winches, &c., and repairs to auxiliary 
engines at sea being done—as it should be—by men carried for the 

urpose, and not by the engineers in charge of the main engines. 

he water-tight doors would be fitted between all the separate 
compartments of the engine-room and stokehold in such a manner 
that the engineer in charge of the watch could gain access to the 
whole of the engine and boiler space without going on deck. The 
doors would be so made that one man could easily and quickly open 
and shut them from either side of the bulkhead. It is here pre- 
sumed that the ship is so divided that each stokehold has its own 
bunkers, as bunker doors, being constantly choked with cval, are 
useless for purposes of safety even if fitted. 

Now the danger of these doors would lie in their being left open at 
sea, or in the gear by which they are opened and shut being allowed 
to get out of order or choked with dirt. To avoid this, only one 
man on each watch, #.e., the engineer in charge, should be allowed 
to use them, and he should have strict orders to shut every door 
directly he has passed through it. Each engineer in charge should 
have a man to attend on him, to open and shut the doors, and clean 
and oil the gear. As there would be three engineers in charge, 
one for each of the three watches, the number of water-tight doors 
should be divided between them, and each should be responsible 
for the good working of those under his charge, and for having the 
gear cleaned and oiled once in every twenty-four hours. In order 
to insure the proper working of this and other rules, the position 
of engineers in charge of watches should be one solely of respon- 
sibility for the whole of the engine department, and not, as often 
happens, a position in which his duties demand that the greater 
part of his time be given either to the engines or the boilers. 

In order to enter fully into this, it will be best to review the 
proposed staff and their duties on relieving a watch. Firstly, there 
would be the chief, who on large boats like the City of Paris and 
Teutonic is more of a superintendent than anything else. Directly 
responsible to him would be the three engineers in charge of 
watches, and below these would be the engineers in charge of each 
engine-room and stokehold and their juniors, 

At the beginning of the watch—take for example the 12 to 4— 
the engineer in charge and his assistants would go below at 11.45. 
The assistants and juniors would at once go to their several depart- 
ments and examine the engine and boilers to see that everything 
was right for the relief. The engineer in charge, with his attendant, 
would remain on the starting platform till eight bells, when he 
would commence his rounds, ing through every door, which 
would be opened and shut for him by his attendant, and receiving 
the reports of his assistants in charge of each department as he 
P through. Should all the doors open and close easily, and 

is assistants report a good relief, he will on returning to the 
starting platform report accordingly to the engineer-in-charge of 
the 8 to 12 watch, who will then pass round in thesame manner, 
dismissing his assistants as he goes, or all being well be might dismiss 
them through thespeaking tubes. If, however, any of thedoorsshould 
work stiff, or any of the assistants of the fresh watch report any- 
thing wrong, the engineer in charge of the 12 to 4 should at once 
—by means of the speaking tubes—call the attention of the 
engineer in charge of the 8 to 12, who will have to see everything 
ut right before he allows his assistants to leave their posts. 
ring the watch the engineer in charge would thus be able to 
freely to all departments of the machinery and boiler space ; 

ut he would have to render strict obedience to the rule: That no 
door is to be left open for one minute longer than is necessary for 
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him and his assistant to pass through it, and that he must never, 
on any consideration, go away from any door that is open until he 
has seen it properly shut. 

In order to enable him strictly to adhere to the above rule, ke 
would require competent assistants in each engine-room and stoke- 
hold, so that only in rare extremities would he have to rush from 
one compartment to another in such haste as to leave the shutting 
of the door to his attendant; and should such a case occur, he 
should at once order the nearest assistant-engineer to see the door 
closed, or call up the chief’s speaking-tube for one of the other 
engineers in charge to come down until the rush was over. 

Supposing there were twelve of these doors between the different 
departments of the engine-room and stokehold, each of the three 
engineers in charge would be specially responsible for seeing four 
of these twelve cleaned and oiled by his attendant once every 
twenty-four hours, and should see that all cil-holes are clear, and 
the gear working easily. No paint should be allowed on the gear, 
as the cast iron brackets and slides could be kept clean and free 
from rust by wiping with paraffin and oily waste. 

Of course, these doors need not be as large and heavy as water- 
tight doors usually are ; a door just large enough for a big man to 
stoop through would be amply sufficient, unless a larger aperture 
was required for some special purpose. When overhauling in port, 
these doors would be a great convenience if all left open, but they 
— be closed and in good working order some hours before 
sailing. 

It may be objected that all this would be hardly worth while on 
a voyage of only six days, such as is now made by the City of Paris 
and Teutonic between Liverpool and New York. Of this the 
managers of such steamers are the best judges, but large sub- 
divided steamers are fast coming into use on the longer runs to 
Australia and the East, as well as on the Pacific, and on these runs 
the above system would be a great blessing to engineers. 

Some people would do away with water-tight doors at any cost. 
Perhaps so. They are always an element of danger, but in some 
cases are all but an absolute necessity, and in the engine-room are 
always a great convenience. I have, therefore, endeavoured to 
point out a way in which they could be used with a minimum of 
risk, ieba als J.°R. WERNER. 

ENGINEERS IN THE NAVY. 

Sir,—The addition of a number of stokers to each-ship’s com- 
plement, described in your article of December 12th, 1890, is a 
step in the right direction, as there will always be a sufficient 
number in the stokeholds, and consequently the complaints of the 
engineers that the stokers are constantly called away from their 
duties, and that they have not proper control over their own men, 
will be to some extent lessened. According to the Times, the 
stokers are to be increased by 5600. This looks as if men of the 
seaman class are to be diminished by a similar number. The effect 
of this course will be to increase the engine-room complements by 
50 per cent., to make the number of seamen and stokers about 
equal, and the average number of men under each engineer four 
times as many as under each executive officer. 

The Admiralty have increased the number of students at the 
Engineers’ College, Keybam, for this year to forty-five, as an 
additional step to secure the 290 engineers required by 1894. 
Probably the other means to be adopted will consist in calling 
back to service retired engineers, calling out the Naval Reserve 
Engineers, and increasing the number of engineers for temporary 
service. The suspension of voluntary retirement in the case of 
fleet, staff, and chief engineers, though according to the letter of 
the Naval regulations on retirement, is contrary to the spirit, being 
intended to be used only in case of emergency, and not to a state of 
things brought about by the Admiralty’s deliberate neglect and 
wilful closing of their ears and eyes to the numerous and reiterated 
warnings addressed to them. The only results can be an entire 
stoppage of promotion, the retirement of nearly all engineers 
through having reached the age of voluntary retirement without 
being promoted, and a diminution of the entries of engineer students 
—an almost exact reproduction of the state of things described as 
existing by Sir A. C. Kay’s Committee. 

The granting of warrant rank to some of the engine-room 
artificers—probably the chief—as advocated by many of the 
witnesses before the said Committee, will improve their position 
and pension, though not their pay, and do away with the anomaly 
of expecting men to serve for twenty-two years without any 
possible improvement in position, and but little in pay. On the 
other hand, instead of obtaining a pension at the expiration of 
twenty-two years’ service, they will have to serve for five or twelve 
years longer, according to age on entry, warrant officers not being 
pensioned until the age of fifty-five—by permission at fifty. The 
pension of a chief or other engine-room artificer, after twenty- 
two years’ service, is £54 14s. 10d. a year, increasing by £1 10s. 5d. 
each additional year up to the age of fifty; that of a warrant 
officer, with fifteen years’ service, from £95 to £120. The increase 
jn pay of a warrant officer over that of a chief engine-room 
artificer will not do more than cover the extra cost of messing, 
uniform, &c. 

Why should not chief engine-room artificers be made commis- 
sioned officers, and so be placed on the same footing as chief 
carpenters, whose importance and utility is constantly decreasing ! 

he substitution of engine-room artificers for engineers in small 
ships is likely to cause much discussion, and to raise the question, 
What is a small ship? Engine-room artificers are employed in lieu 
of engineers in torpedo boats, small steam vessels, and tugs for 
harbour service. In large vessels with but one engineer they 
ordinarily discharge two-thirds of, and occasionally all, the 
duties of the engineer. Cc. P 
Westminster, 8.W., January 5th. ann, 





THE INVENTION OF THE BLOCK SYSTEM. 

Sir,—Mr. J. Little—p. 5 of your last issue—claims that he 
invented the block system of signalling in the year 1865, and that 
consequently he considers he should be compensated by the 
Government. I entirely fail to see any reason why the Govern- 
ment should pay any such compensation, and my objection is based 
upon the fact that the block system was in use many years before 
1865. The question is one of dates, and I direct attention to the 
following. In 1839 Messrs. Cooke and Wheatstone induced the 
Great Western Railway Company to regulate the working of trains 
between Paddington and Hanwell by means of the electric tele- 
graph. In 1841 they introduced separate instruments for signal- 
ling trains, and one train was not allowed to follow until the 
previous train was telegraphed as arrived. That was what we now 
know as the block system. In 1842 William Fothergill Cooke 
wrote a book, ‘‘ Telegraphic Railways,” giving the complete idea 
of working in sections or divisions. In 1844 the absolute block 
system was put into use between Norwich and Yarmouti. The 
block system was put into use on the London and North-Western 
in 1854, on the South-Eastern in 1855. 

Mr. Little says he introduced the system and the word block in 
1865, or twenty-six years ago. Now I can personally remember it 
thirty-one years ago, and.I have with me to-day a railwaymau who 
actually worked the block thirty-eight years back. 

Your correspondent refers to a report of the Franklin In- 
stitute, but he omits to give a full statement. Under date 
December 17th, 1890, the secretary of the Franklin Institute writes 
to me as follows :—‘* While the committee has given courteous and 
serious consideration to the claim of Mr. Little to be recognised as 
the inventor of the system of block signalling on railways, they 
find that the evidence which he offers is insufficient to support 
them.” : -~"* 

If Mr. Little thinks he has any possible claim upon the Govern- 
ment he should at once take steps to bring it under the notice of 
the Board of Trade, when such claim would be completely refuted. 

40, Saxe-Cobury-street, Leicester, CLEMENT E, STRETTON, 

January 5th. 


(For continuation of Letters see page 38.) 
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THE LANSDOWNE BRIDGE AT SUKKUR. 


THE engraving which we publish above, and those on page 
82, are further illustrations of the Lansdowne Bridge at 
Sukkur, of which a general view was given at p. 471, v. lxx. 
Those we now give illustrate the method of erection adopted, 
and show the progress. The above engraving is from a photo- 
graph taken on the 12th of December, 1888. The upper 
photograph, on page 32, was taken on the 7th of November, 
1388, and the lower one on the 3rd of February, 1889. 
The above is, therefore, second as to date, and shows 
the continuation of the bay, for which the member shown 
in suspension on page 32 is one of the big struts. These 
engravings also show the great floating trestle and crane 
which was employed, and the wire suspending and hauling 
ropes. The lower cut, on e 32, shows the girders and 
staging used for erecting the central. This temporary central 
girder was erected upon wire ropes, suspended from the ends 
of the cantilevers. As shown in the engraving, some of the 
vertical members of the permanent central girder have been 
placed in position for erecting. Some idea of the size of the 
structure, which is 825ft. span, is given by a glance at the 
groups of men on the staging shown on the cantilever and on 
the inclined tie in the above engraving. 








SCREW PROPELLERS. 





THE correspondence between Professor FitzGerald and 
“Superintending Engineer,” originating from the Pro- 
fessor’s articles on the “ Design of Screw Propeller 
Blades,” is a very characteristic specimen of the contro- 
versies which take place between the college professor 
and the practical man. Not that Professor FitzGerald 
is exactly a typical college professor, as his practical 
education and training should make his opinion of weight 
among engineers. The Professor comes forward to give 
us the best method he knows of reducing to some rule 
and system the principles which should guide the design 
of a propeller for a given vessel, and he justifies his theory 
with sound argument, divested as far as possible of com- 
plicated, forbidding, mathematical symbolism, pointing 
out honestly at the same time the details on which theory 
is still in the dark. 

The practical man is not so apt to be communicative 
of his experimental theories, and does not generally 
approve of making a present to the world of the experi- 
ence by which he makes his living, and for which he has 
had to work very hard. 

“ Superintending Engineer” 


comes straight to the 


point in his one reiterated question, the most important 
practical question, “‘ What is the absolutely best screw 
propeller?” We fear that “‘ Superintending Engineer's” 
occupation would be gone were it possible to give a 
distinct answer to this question, or to other similar 
questions in his récherche de l'absolu, such as, “‘ What is 
the absolutely best form of vessel, type of engines, or the 
best locomotive, yacht, sailing ship, magazine rifle, or 
even man or woman ?” 

As for the screw propeller, Mr. S. W. Barnaby, 
in his recent important paper before the Institution 
of Civil Engineers, quotes the theorist Sir Francis 
Knowles, who came to the conclusion that “there 
must be some fixed form of helix better than any 
other,” against Robert Griffiths, who, at the close of 
almost a life’s work upon the screw, said that “ four 
strips of plate iron, set at an angle on the shaft which 
would hold the engine to the speed you required, would 
give you within half a knot of the best screw ever made; 
and, that it is upon the position of a screw that the 
efficiency depends.” 


Griffiths’ words were, no doubt, spoken rhetorically. | 


Still, the experiments of Mr. R. E. Froude tell us that 
some of the details of a screw, such as pitch ratio, and 
number, breadth and area of blades, may be varied 
within very wide limits without materially affecting the 
performance of an experimental screw, differences only 
making themselves manifest in consequence of the sur- 


rounding conditions under which the propeller is put to | 


work, as Griffiths pointed out; so that one design of 
screw may do very well in some circumstances and 
badly in others. 

The letters of “ Superintending Engineer” would have 
been more interesting if he had communicated to us his 
procedure in some typical cases coming under his con- 
sideration ; for instance, the reason why he should 
fer to cut off the tips of propeller blades instes 
reducing the pitch, when he found that the engines 
were locked up; and the reasons for choosing three 
or four blades. 
same time, are windmills almost invariably made with 
four sails. 

Mr. Barnaby considers,that builders are right in pro- 


viding their vessels at first with large screws adapted for | 


maintaining way against headwind and sea, at a speed 
somewhat less than the maximum smooth-water speed ; 

it is so easy afterwards to cut off a little from the blades, | 
without going into dock, if found desirable, the thrust 





of | 











being very sensitive to this alteration; 1 per cent. decrease 
in diameter causing about 4 per cent. decrease in thrust 
or horse-power. We recognise the soundness of Mr, 
Barnaby’s advice when we notice the usual unsatisfactory 
performance of war vessels in ordinary circumstances, 
the builders sacrificing everything to securing maximum 
speed in a sprint over the measured mile. 

The resistance to a vessel's way is very powerfully 
influenced by very slight alterations of trim and draught, 
state of the bottom, whether smooth or foul, time since 
last in dock, outside butt straps, &c.; so that to secure the 
absolutely ideal propeller, we should have to change it 
every day. 

The great advantage of the screw over the paddle- 
wheel, which turned the scale in its favour, is that a screw 
works equally well once fully immersed, while the 
paddle-wheel is very sensitive to slight changes of 
draught due to consumption of coal and provisions. 

In shallow waters and for short river and Channel 
voyages the paddle wheel still shows to advantage from 
its better manceuvring power. 

Mr. Barnaby’s experiments confirmed the opinion that 
there is a great waste of power when the screw breaks 
the water. Nevertheless, on the Thames we may see a 


| procession of screw colliers, proceeding home light, with 
| the propeller blades showing up half out of water in turn. 


The masters have doubtless found out by experience that 
the entire immersion by water ballast to bring the blades 
under water is more than counterbalanced by the extra 
resistance. ‘‘ Tin Tack” will notice here the water shat- 
tered into drops in the air, flying away independent of 
each other like a cloud of dust; but underneath the sur- 
face the rotation in the water is due to the presence of 
the surrounding water; much as the chips in boring a 
hole are constrained to move round and round in circles 
or spirals. 

Mr. Thornyeroft could fit these colliers and the largest 
ocean steamers with his turbine propeller, of about only 


r | one-third the diameter of the ordinary propeller, but that, 
Why, also, we might ask at the | 


we believe, he has not yet surmounted the difficulty of 
going astern. The draught of water in the harbours 
limits the diameter of the propeller, and compels the use 
of twin screws with the largest vessels; but a revolution 
in practice may be in store ‘for us with Mr. Thornycroft’s 
invention, with which it will be possible to discard the 
| expense and complication of'twin machinery, and drive a 
single screw with rapidly revolving engines. 
A. G, GREENHILL, 
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BACKS OF PLATES DISMOUNTED AFTER COMPETITIVE TRIAL AT OCHTA, ST. PETERSBURG. 





Fig. 1—-BACK OF BROWN’S PLATE. 


THE RUSSIAN ARMOUR COMPETITION. 
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{disappointed at the through cracks exhibited. The 


bulging of the back is great, very much greater than 


Oe. 
a’ | Ba 
ee *% Ja 

; ft 


< 


ORE oop 

Shays oh Bek) 

ae s) 

hag 
2 


Pope SR 


Fig 2—BACK OF SCHNEIDER'S PLATE. 


separated, and there is no tendency for the cracks to run 
to the bolts. In one or two cases they run near one and 


We have waited until the present time before writing on jn either of the steel plates. . This is always the | yet avoid it. It was pointed out very fairly by Captain 
the examination of the plates tried at Ochta after dismount- | case with soft compound armour, and is one indication of | Tresidder, the representative of Brown’s firm, that the 


ing them from their backings, in order to get all available jts dependence on hard backing to exhibit its powers. | second blow, that is the apparent left top one in the back 
information on this important competition, for, as no 


doubt many of our readers are aware, 
the information thus obtained is often 
specially valuable. For example, officers 
and manufacturers generally keep a 
sharp look-out for fragments of plate 
and projectile, which are afterwards 
analysed, and which give reliable data 
as to their composition. Thus, on the 
present occasion, we are able to give as 
a fact what we mentioned before as a 
matter of doubtful report, namely, the 
existence of nickel in the Schneider 
plate, and also its entire absence in the 
case of Vickers’ plate. The examination 
of the plates’ backs, and their con- 
dition when dismounted, is very im- 
portant, and in the present case we 
have asked the makers concerned, 
questions which have been most cour- 
teously answered. We will endeavour 
to give weight to these in discussing 
their respective plates. Figs. 1, 2, and 
3 show the backs of the plates after being 
dismounted. They are copied from the 
Government photographs. It will be 
seen that the Brown and Schneider 
plates are held in frames observable at 
the bottom and partly at the sides. 
Vickers’ plate is able to stand up by 
itself{—in short, we may say at once 
that the last mentioned plate has borne 
taking down much better than its 
rivals; and the Russian Government 
have given an order for armour to 
Messrs. Vickers, which we suppose may 
be. regarded as the most substantial 
evidence of their decision as to the 
victory in the competition. We are not, 
of course, bound to accept the con- 
clusions of the Russian Government ; 
and if we were, the features and 
qualities displayed deserve close exam- 
ination, as they might furnish indica. 
tions promising future improvement, as 
well as special powers of resistance 
against fire of a different character from 
that to which the plates were subjected 
on this occasion. 

: bin Rape three backs in succession, 
it will seen that Brown’s is ver 
much broken on the apparent left end. 
This, looking at the face, was the 
apparent right end; in fact, we are 


In its favour may be said that but little metal is actually | view, was an unfortunate one, being nearer the edge than 


Fig. 3—BACK OF VICKER’S PLATE. 


any other blow in any of the plates. 
This might, no doubt, turn the balance 
of making the cracks from this point 
of impact to the edges, but it does not 
account for the long through crack to 
the No. 5 hole below it, or that from 
No. 5 to the left edge. 

Schneider’s plate is agood deal broken 
up. He reminds us that it was made 
long before those tested at Annapolis, 
but we do not think he need apologise 
for it in any way. There isless pene- 
tration in it than in either of the others. 

The centre has failed most, yet taking 
it altogether, a ship would have been 
more completely protected by this plate 
than by either of the others. The bulges 
would probably not have been sufficient 
t> break framing behind them, while 
against perforation—and this is the evil 
to be specially dreaded by ships—this 
armour would have afforded complete 
protection, and when the time for re- 
placing the piate arrived there would 
be less repair needed to the structure 
of the ship than in either of the other 
cases. The cracks have a tendency 
to run to the bolts, and there would 
be a good chance of stripping the 
armour off by continued breaching 
attack; but for ships— and this 
Schneider says is his object — this 
armour is admirable in our judgment. 
Analysis shows this plate to have had 3 
per cent. nickel in it ; but either owing to 
insufficiency of quantity or to the frost, 
which is reported in America to be un- 
favourable to nickel, it does not seem 
to have affected the plate’s quality. 

Vicker’s plate has held together admir- 
ably, especially considering the power of 
attack compared with the plate’s thick- 
ness, which, be it observed, was half- 
an-inch less than that employed in the 
Annapolis trials. From the front hardly 
an atom was detached, and the beautiful 
and symmetrical little fringes round 
the edges of the holes showed an even 
quality, while the behaviour of the plate 
in some respects suggested the presence 
of nickel in the plate; yet analysis and 
the makers’ statements both tell us 
that there was none. From the back 
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the metal has scaled off round the shot-holes, and the 
points of the projectiles would have broken or injured 
any framing or support. Were a ship to be repaired 
by replacing damaged plates, this would be a con- 
sideration, though practically a ship would _ probably 
have been completely protected for service purposes. 
Personally we should be inclined to prefer the greater 
hardness exhibited in Schneider's plate for naval 
purposes; but the quality of the steel is uniform and 
excellent, and there can be little difficulty in making it 
harder if desired. The Russian verdict is reported to 
be, that the steel would be perfection were it not a little too 
soft. 

A word or two must be addressed to the Russian 
Kolpino plates and projectiles. The latter were not 
made, as was stated in our report, at Perm, but at the 
Boutilhof Works, which are not very far from St. Peters- 
burg, Holtzer’s own men being employed as before 
stated. It appears, however, that the projectiles first 
made were too soft, and a great part of the firing con- 
ducted against the Kolpino plates was with soft projectiles. 
On the day of the competition only ten projectiles were 
ready which were considered thoroughly good. Conse- 
quently, it was decided to fire the two first rounds at 
each plate with the lower velocity of 1980ft. with the 
softer shot, so that for the last three rounds at each plate 
with the velocity of 2080ft. the more perfect shot would 
be available. This was carried out, and accounts for 
the fact that the projectiles fired at the lower velocity set 
up and gave way more than those subjected to a more 
severe shock. Indeed, these last may be regarded as 
thoroughly good representatives of Holtzer’s unbreak- 
able projectiles, probably such as are generally considered 
the best inthe world. Altogether, we must conclude that 
the Kolpino plates have not been subjected to a test really 
comparable with that involved in the competition trial, 
and we have, in consequence, given them credit for greater 
excellence than they possess. We certainly believe the 
one first tried to have been remarkably good; but we are 
unable to speak as definitely about it as could be wished. 

What conclusions are we to draw from the results of 
the competition now completely before us? We think 
that it will be felt that the all-steel has beaten the 
compound more decidedly than we first reported. The 
back of Schneider's plate is excellent as concerns pene- 
tration and injury to ribs, and Messrs. Vickers, as we 
know, have been selected to receive the Russian order on 
the qualities displayed in this trial, the intrinsic excel- 
lence of the steel being shown by the plate’s powers of 
holding together, so that, while a little more hardness is 
desired—and we think rightly desired—it is thought that 
the Vickers make promises best. Then naturally arises 
the question of nickel. Curiously enough, if the 
Annapolis plates’ backs and fronts be compared with 
those tested at Ochta, the relative behaviour of the 
nickel and other steel plates is reversed. At Annapolis 
the nickel plate admitted of more penetration; but held 
capitally together. At Ochta, the Vickers plate with no 
hickel behaved in this way, as compared with the 
Schneider plate, containing 3 per cent. of nickel. How 
is this? Is the high value set on nickel premature? Is 
3 per cent. too small a quantity to tell? Or, lastly, is 
the report which has appeared in some American papers 
true, that nickel behaves badly in frost? Itmay be seen 
that our report mentioned that on the day of the Ochta 
competition there was a hard frost. On the whole, we 
are inclined to think that nickel is valuable; but we 
‘confess our main reason is that Schneider, who has had 
most to do with it, seems to believe in it. No one would 
increase such a costly ingrédient from 3 to 5 per cent. if 
he had not strong reason to expect good results from it. 
Like other valuable substances, however, it appears to be 
difficult to manage, and much experience will be needed 
before it can be depended on to produce desired effects 
under varying conditions. 

Lastly, what about the future of compound armour as 
compared with solid steel? The compound plate tested 
was a rolled plate, and, it is urged, is placed thus at a 
disadvantage, while it really represents the normal make 
delivered on a large scale more truly than the hammered 
or hydraulic pressed steel. Rolling is said by some to 
be a necessary evil; others do not concur in this view. 
We are inclined to think that it is a greater evil in com- 
pound plates, where the back is soft and the face hard, 
than in solid steel of one quality throughout. We can 
see that in the former case the tendency would be to 
injure the junction and distort the structure of the plate; 
in the latter we do not see that harm need arise. At the 
present moment we think the compound armour stands 
as badly beaten. Nevertheless, we do not see the least 
reason why it should not yield the best results. As 
stated in our report, the conditions imposed have 
brought in very soft backs necessarily, but it is easy to 

-alter this. Look at the question another way. Given a 
plate of steel of the best quality. For reasonable power 
of holding together it must be rather soft. Can it be 
doubted that it would be an advantage to give it a face of 
very much harder steel? The value no doubt depends 
on the assurance of a thoroughly sound junction, and if 
face plates continue to break away, compound armour will 
be wholly discredited; but, as we before said, Brown’s 
have not done so; the existence of the through cracks is 
perhaps more likely to be found when the face is well 
united to the back, but we regard it as a less evil. The 
whole future of the compound ‘principle hangs on the 
retention of the face plate in our opinién. - We fear that 
rolling injures this, but surely it will do so in a less: 
degree as the back or foundation approaches the face 
plate more nearly in character. 

We have received the following remarks by M. Schnei- 
der on the article published in Tare Enc1nzER, November 
21st, 1890, relating to the comparative trials of shields 
carried out at Ochta, 1890 :— 

(1) We must first explain that it is only possible for us to express 
an opinion on those trials of fire which were competitive, and 
the results of which we have seen, vhether it be a question of 
projectiles or plates, The trials of the Kolpino plates do not come 





gg head, and consequently we abstain from commenting on 
them. 

(2) Our plate, which was tried at Ochta, was made more than a 
year before that tried at Annapolis in last September. 

(3) We ourselves advocated the establishment of the progrmme 
of the Ochta experiments, as well as that at Annapolis, which 
differs but little from it, which, except for the increase in 
intensity for the three last blows, resembled the trials carried out 
in March and May, 1888, on board the Nettle, and which were 
signalised by Mr. Barnaby as the most brilliant tests that any 
compound or steel plates had undergone up to that date, 

(4) ‘The question of cracks has always been considered by us as 
much less important than that of penetration, for from our point of 
view it is worth more to hinder a —— from weg wety ny into 
the ship, the evil effect of which may be considerable, than to have 
the shield perforated and the plate without cracks, In most cases 
it was considered that the subsequent effects of the projectiles fired 
on our plates were identical, whether the plate was cracked or not, and 
the proof of this was seen further with the last projectiles fired 
against our plate at Ochta, when the (points of) impact were very 
close to cracks. 

(5) One cannot form an estimate of the effects of oblique fire, 
except from the results of experiments. Nevertheless all the oblique 
fire with which we are acquainted, and above all that which has 
been made with chrome projectiles, have shown that this fire 
is peculiarly formidable for compound pilates. 

(6) The question of shields for fortifications did not arise in the 
Ochta trials, any more than in those of Annapolis. After the 
different experiments made by the Governments interested in this 

oo ayy the preference has n hitherto given to iron for these 
iel 








A NEW PROCESS FOR GENERATING AND CUT- 
TING THE TEETH OF SPUR WHEELS.? 


Tue theory of the interchange system of gearing according to 
the solution first given by Professor Willis, in his treatise on the 
‘* Principles of Mechanism,” is, ‘‘that in a set of wheels of the 
same pitch, having a constant generating circle for the flanks and 
faces of the teeth, any two wheels of the set will work correct] 


together ;” and as a rack is a gear so infinitely large that its peri- | 





Fic. I 


phery forms a straight line, it follows that, if the rack teeth are 
also described with the same circle as that used for the wheels, any 
one of the set will run correctly with the rack. 

The diameter of the generating or describing circle which gives 


one of the best forms of teeth for a set of wheels is equal to the | 


radius of-the pitch. diameter of a 15-tooth pinion, making a 7}in. 
generating circle for one diametrical pitch. The flanks of a 15-tooth 
pinion being radial, a 12-tooth pinion, which is the smallest gene- 


rally: used in practice, will have the flank of one tooth nearly. 


— to that of the tooth following, thus allowing the space 
tween the teeth to bé cut with the regular gear cutter. 
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_ It was thought at the time this system was first brought out that 
its use would be very limited, as in the case of change gears for 
lathes, and where it was found necessary to construct a train of 
gear wheels, but time has shown that it has many advantages 


over other equally correct systems not on the interchangeable plan, | 


and it has been constantly growing in favour, untii it is now almost 
universally adopted, especially among those using cut gearing. 
Prof. Edwa 
way, by taking the rack for the foundation of all curves for a set of 
interchange gear wheels. In the Sang theory, instead of using a 
constant describing circle, the rack acts as a constant generator, 


and the faces and flanks of all teeth throughout the whole set of | 


wheels are described by it ; therefore it is evident that, if the con- 
stant generating circle which is used for a set of wheels according 
to the Willis theory is also used to form the teeth of the rack, this 
same rack can be used in accordance with the Sang theory to gene- 
rate another set of wheels, and any gear of one set will work 
correctly with the other. 

_ For many years, one of the most foremost »roblem: 
in gearing been to reduce these well-known theories to practice, 
and produce gear teeth having contours that correspond as nearly 
as possible to the theoretical curves. At first the teeth were 
drawn on paper or sheet metal, using arcs of circles which approxi- 
mated the true curves, and then templets were made to these 
drawings by which the cutters were shaped ; but it was found that 
cutters made in this way would not give as good results as desired, 
and afterward curves which were very much nearer the theoretical 
lines than arcs of circles were laid out by means of Prof. Robinson’s 
templet odontograph, and cutters made from them with much 
better results. Later, the curves of coarse pitch teeth were laid 
out, and sheet-steel formers shaped to the lines as nearly as 
possible. These formers were then placed in a pantagraph machine, 
and cutters of the different pitches made from them ; but it was 
found impossible, even with the large drawings, to make the 
formers sufficiently accurate. The epicycloidal milling engine 
was then constructed for generating and milling the curves of one 


hanical hI. 





diametrical pitch upon a stee] plate, and, with these formers as a 


basis, cutters of any pitch were made. 
process of makin, 
according to the Wi 


t Thus, step by step, the 
' gearing with special cutters for each wheel, 
illis theory of the interchange system, bas been 
brought to great hanical perfecti In the new process, 
which is the subject of this paper, instead of making all gears so 
that they will run into a rack, the rack is transformed into a 
cutting tool, and by it the teeth of wheels of any diameter are 
generated and cut at the same time. The cutting tool is com- 
posed of a series of cutters rigidly connected, which revolve and 
at the same time move longitudinally or endwise at right angles to 





Sang has also solved the same — in another | 


the axis of the wheel to be cut, and at the same speed it is con- 


| tinually revolving at the pitch line, the motions being the same as 

| in the case of a rack engaging with a revolving gear. 

| Asit would be impracticable to continue moving the whole series 
of cutters endwise, they are bisected, and these segments are con- 
nected in series forming two sections, which revolve upon a common 
axis, and each section is given an independent endwise motion by 
means of a cam. When one section is engaged in cutting it is 

| carried endwise in the same direction and at the same velocity 
that the pitch line of the wheel is revolving, until disengaged from 
it, when the cutters, while continuing to revolve, are carried back 

| by the cam to their original position, ready for the next tooth. 

By means of both sections, as they continually revolve and alter- 

nately slide forward while cutting, and back when disengaged, 

there is a continuous cutting and generating process of the teeth 
| in the revolving wheel. The head carrying the cutters is automa- 
tically fed across the face of the wheel, and when the cutters have 

P once across the gear is completed. 

Fig. 1 is a side elevation of a bisected cutter, and Fig. 2 shows a 
series of six cutters, the end one being in elevation and the others 
in cross-section, these having cutting portions, which in cross- 

| section represent the teeth of a rack, with the addition to the 
| diameter of a given proportion of the pitch by which the clearance 
| and fillets at the bottom of the teeth are made. If their cutting 
| portions are formed of cycloids, then the whole set of gear wheels 
| cut with them will be of the epicycloidal or double curve system. 
| If they are formed simply of straight sides, then a set of involute 
| or single-curve gears will be generated and cut, or their cuttin 
| portions may be com of both straight lines and cycloids, an 
| produce Professor McCord’s recent system of gearing, which has 
| composite teeth, with the contours partly involute and partly 
ae Ye 
| All the cutters in a series are made exactly alike and inter- 
| changeable, the thickness of each, or the distance from the centre 
of one to the centre of that adjoining, being equal to the pitch of 
| the gear to be cut. As indicated in Fig. 1, the two segments of a 
cutter are first made whole, with four holes an equal distance from 
| the centre, through which the rods pass that fasten them together. 
After the cutters are nearly completed, they are bisected with a 
narrow tool, leaving two holes in each segment. 
Fig. 3 is a cross-section of the head, showing the mechanism for 
revolving and reciprocating the cutters. The rods which extend 
through the cutters serve not only to hold them firmly together, 
but to revolve them, and at the same time act as slides for the 
| reciprocating motion. The spindles on either sides of the cutters, 
| through which the rods extend, are revolved independently and at 
| the same speed by means of a parallel shaft, baving a pinion at 
| each end, which engages with a large gear on each spindle. By 
| this means the four rods carrying the two cutter sections are 

revolved from each end, thus avoiding the torsional strain which 
| would result if driven from one end only. The pair of rods for each 
| section, after passing through one of the spindles, terminate in 
| semi-cylindrical blocks. From these blocks studs extend, on which 
are journalled rolls, which e e with a cam which is held rigidly 
to the head. This cam is shown in Fig. 4, the working portions 
being made in the form of a screw thread, which, if extended all 
the way round, would have a lead equal to the thickness or pitch 
of the cutter. As each section cf the cutters en with the 
wheel but three-fourths of a revolution, the thread portion 
of the cam which carries the cutters forward extends only three- 
fourths of its circumference, leaving the other one-fourth for the 
reverse curves of the cam to bring the cutters back to their 
starting point. Provision is made for adjusting one section of 
cutters so as exactly to coincide with the other, making the spaces 
and teeth of the wheel equal, or, as is often necessary, the space 
can be made wider than the teeth by setting one section past the 
other. The variation in the spacing from one tooth to another is 
reduced to a minimum, as the series of cutters act upon both sides 
of a number of teeth at the same time, and serve to average and 
| eliminate any local inaccuracies in the division of the index and 
driving gears ; also to 
obviate uny tendency to 
crowd the wheel from one 
side to the other. 

The forward motion of 
the cutters.and the revolv- 
ing of the -wheel at the 
pitch line being exactly 
the same, the process of 
generating and cutting 
the teeth goes on con- 
tinuously and uniformly 
around its entire periph- 
ery, so that one part is 
not heated more than 
another, but all the teeth 
are cut under exactly the 
same conditions, and when 
the revolving cutters 
have once passed across 
the face, all the teeth in the gear are completed and given 
the correct form for each diameter of wheel; and as by the Willis 
theory all gears are cut to run into a rack, so by this process the 
Sang theory is put into practice and a rack is made to cut correctly 
all gears, 
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NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief Engineers.—George T. 
Simmons, to the Pembroke, additional, for the Medea; and James 
C. Larg, to the Amphion, to date January 5th. 


| H.M.S. THunpERER.—The turret monitor Thunderer made a 
| trial of her new armament at the back of the Isleof Wight onthe 
| 6th inst. In addition to undergoing a thorough repair in the hull 
and being refitted with a new pa deck, she has been provided 
with a set of modern triple-expansion engines by Messrs. Maudslay 
Sons, and Field, capable of developing 7000 horses under forced 
draught, in place of the old simple engines, whose maximum 
horse-power was 6270. An even more important improvement has 
taken place in her armament. She was, in the first instance, in- 
tended | to carry four 35-ton 12in. Woolwich Sony in her turrets, but 
as Sir William Armstrong and Company had in the meantime per- 
fected their system of working heavy guns by means of hydraulic 
power, the two gunsin the force-turret were replaced by a pair of 38- 
ton muzzle-loaders, and the hydraulic system was then applied 
to all the guns. The Thunderer has now, however, a new arma- 
ment which, while less cumbrous and more handy, possesses greater 
power than her former one, and enables the hydraulic power to be dis- 
nsed with. In the first place, the new breech-loaders—the heaviest 
itherto operated by manual means—are each of the weight 
of 29 tons, with a calibre of 10in. Each gun consequently repre- 
sents a saving of 10 tons, as compared with the former armament 
of the fore-turret. The total length of the new guns is 26ft. 10in., 
tapering from an extreme diameter of 43in. at the breech 
to l6in. at the muzzle; the weight of the projectile is 
500lb., and the amount of charge is 252lb. The old 
38-tonners, on the other hand, measured 19ft. 2in. in length, and 
fired a projectile of 7001lb., with a charge of 1301b, There is thus 
an appreciable saving of weight with respect to shot, and allowing 
eighty rounds carried per gun, there is consequently a net reduc- 
tion of 30 tons in weight of ammunition, after making allowance 
for the augmentation in the charges, The result is that 30 tons 
are saved in weight of armament, 30 tons in weight of ammunition 
carried, and 40 tons in the mountings by the removal of the 
hydraulic machinery, making a difference of 100 tons of weight in 
favour of the new arrangement. Yet, in consequence of the 
i d length of the new guns and the heavier charges fired, the 





‘A paper by Mr. Ambrose Swasey, Cleveland, O., read at the Rich- 
mond meeting of the American Society of Mechanical Engineers, 





new guns give a muzzle energy of 14,540 foot-tons, as compared 
with the 10,400 foot-tons energy of the old armament.— Times, 
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RAILWAY MATTERS, 


Tue Rhondda and Swansea Bay Railway Company 
have ceposited a Bill in the Private Bill Office of the House of 
Commons, the main object of which is to ask Parliament to free 
them from the control of the Great Western Railway Company, by 
empowering them to construct an independent line of their own to 
Swansea. 


Tue Railway Extension Committee of the Nottingham 
Town Council have yoo a resolution generally approving of the 
sroposed new line of the Manchester, Sheffield, and Lincolnshire 
Railway through Nottingham to London. The details relating to 
streets, sewers, and bridges are left to be settled with the officials 
of the company by the Committee. 


As a result of the recent questions asked in the French 
Chamber, as to the warming of all classes of railway carriages, the 
Western Company now places hot water foot-warmers in all 
carriages on its lines, except that of Auteuil, which is not long; 
and the Eastern Company is making preparations to heat all its 
carriages with steam from the engine, 


Tue first sod of the eggerig=s esa Claremorris Railway 
was cut on December 30th, at Tobercurry, by the Rev. Cannon 
Staunton, R.C. Mr. H. Keating, Board of Works engineer, Mr. 
Mannion, solicitor, and Mr, Alexander Reid, contractors’ agent, 
being present at the operation, It is expected that this railway 
will give employment to a large number of men from the counties 
of Sligo and Mayo. 


Ir is stated that the Midland Railway Company have 
just acquired the Adelphi Hotel, Liverpool, one of the most valu- 
able properties of the kind in that city. The company already 
possesses the Midland Hotels, Derby, Normanton, and Morecambe ; 
the Queen's Hotel, Leeds ; aud the Grand Hotels, St. Pancras and 
Bradford. It is a pity the company does not do something for the 
hotel accommodation of passengers at Sheffield, 


Ir was stated at Crewe on Friday last that on Mr. 
George Findlay, general manager on the London and North- 
Western Railway Company, becoming deputy chairman, he will be 
succeeded by Mr. Harrison, while the superintendents of the 
northern and southern districts will each be promoted. Changes 
will, it is reported, take place in other departments. Lord Stal- 
bridge i as Sir Richard Moon, chairman of the company, 
next month, 


Tue West Irish Times says the negotiations between 
the Great Northern and Finn Valley Railway Companies in rd 
to the pro future working by the former of the eter tae, 
and also of the new Stranorlar and Glenties line have failed, the 
companies being unable to come to terms. As a consequence, it is 
understood the Finn Valley line will be a narrow gauge, and that 
it and the Glenties and West ago lines will be amalgamated 
and managed together with Mr. Balfour’s Donegal to Killybeg line 
aga narrow gauge system. ‘Thus all the railways in County 
Donegal will be narrow gauge. 


Sir MatrHEw WILLIAM THompson, Bart., has resigned 
the chairmanship of the Midland Railway Company, from reasons 
of ill-health, The directors have poste | a resolution expressing 
their t, and on Friday appointed Mr. George Ernest Paget, of 
Sutton nington, Loughboro’, po chairman of the Company, 
to fill Sir Matthew's place. Mr. Paget, who is comparatively a 

oung man, succeeds a railway administrator of the highest order. 
The appointment of deputy chairman has not yet been made. The 
names of Sir Frederick Thorpe Mappin, Bart., M.P., of Thornbury, 
Sheffield, and Mr. Beale have both been mentioned for the office. 


T'nE successful zone system of railway tickets in 
Hungary was adopted in 1 of statistics which showed 
that a large proportion of carriages ran-empty ;-and it was thought 
that a reduction in the tariff, with greater facilities, would greatly 
diminish that proportion, The Belgian State Railway Administra- 
tion has had similar statistics seapaned with the same object. . They 
show that in express trains, which cost 25 per cent. extra, only 7 out 
of 24 places in first-class carriages were occupied ; 14 out of 40 in 
second-class ; and 9 out of 50 in third-class; while in ordinary 
trains the proportions are—First-class, 2 out of 24, second, 9 out 
of 40; and third, 12 out of 40. 


Ina sepa on a collision which occurred on the 10th 
ult. at Guildford station, on the London and South-Western Rail- 
way, Major Marindin says:—‘‘] attribute this collision in a great 
measure to the fog which prevailed at the time, but it would not 
have happened if the driver of the light engine, No. 491, had been 
more intelligent and had paid proper attention to the rules. In 
the state of the weather he should Live stopped short of No. 60 
— and have ascertained whether they were properly set for 
him to cross, instead of going blindly forward, at the risk of being 
thrown off the rails by their being moved when he was passing over 





NOTES AND MEMORANDA. 


THE cost of warships has been as follows per ton :— 
England, £30 5s.; France, £46 9s.; Russia, £87 5s. The price per 
indicated horse-power is :—England, £30 4s.; France, £56; and 
the United States, £67 2s, 


Tue Indian Engineer says that, omitting lakes, which 
are in many cases natural reservoirs, the largest reservoir or 
artificial lake in the world is the great tank of Dhebar, twenty 
miles south-east of Udaipur, Rajputana, which covers an area of 
twenty-one square miles. The masonry dam is 1000ft. long by 
95ft. high; 50ft. wide at the base, and 15ft. at the top. In 
Southern India also there are some immense reservoirs. That of 
Cumbum is formed by damming the Gundlakamana River by a 
dam 57ft. high, thrown between two hills, This reservoir has an 
area of fifteen square miles, The Sulekere Reservoir, in Mysore, 
is a very little smaller, and, next to Cumbum, is the finest in 
Southern India, 


In some experiments on the diamond by Mr. A. 
Krause, diamond splinters were burnt in a current of oxygen, the 
products of combustion absorbed by ia, and the iacal 
solution decomposed with pure sodium hydroxide. A comparison of 
the crystals obtained on evaporation with those of pure sodium 
carbonate showed that they had the same percentage of water of 
crystallisation, and that they were identical in crystalline form, 
optical properties, melting point, electrical conductivity, and 
solubility in water. According to the Journal of the Chemical 
Society, the author concludes that the diamond must be chemically 
identical with carbon, since not only is the atomic weight the same, 
but on oxidation they both yield exactly the same product. 


UnpER some conditions sheet zinc, when in direct con- 
tact with brickwork, suffers, as we described some years ago, to an 
appreciable extent from rapid corrosion. It has been found in the 
Berlin city market halls that a portion of the zine work supported 
upon brick walls was deeply pitted at a number of places, this 
being particularly the case where the metal was close to the 
bricks. Chemical examination of the bricks showed that they con- 
tained as much as 1°14 per cent. of soluble salts, capable of produc- 
ing the destructive effect in question, and stimulated to more 
energetic action by moisture. The ae rtion of such salts, of 
course, varies with different kinds of bricks, while in some there 
may be nothing to induce any such corrosion. Lead also under- 
goes considerable changes in some lime mortar brickwork. 


EXPERIMENTS on “The Frost-resisting Power of Natural 
and Artificial Building Stones” have been made by Mr. Bau- 
schinger—Journal Soc. Chem. Ind.—with twenty-one different 
kinds of natural building stones, 3—6 test pieces of each being used. 
Their tensile strength, dry and wet, their esow | for absorbing 
water, their alteration in volume, tensile strength and behaviour 
towards water after freezing and thawing twenty-five times, and 
their specific gravity, were determined. Out of this number of 
samples, ranging from limestone to sandstone, only six were found 
to resist repeated freezing, viz., one of dolorite, one of dicrite, and 
four sandstones. Four other samples were found to resist freezing 
fairly, but not absolutely; but of forty-one samples of artificial 
stone similarly tested, only turee were found thoroughly unaffected, 
while eight proved fairly resistant. 


In a paper recently read before the Paris Academy of 
Sciences on ‘‘ A New Method of Studying the Compressibility and 
the Expansion of Liquids and Gases,” results obtained with 
oxygen, hydrogen, nitrogen, and air, are given by M. E. H. 
A t. e experiments have been made between 0 deg. and 
200 oo. C., and with pressures from 100 to 1000 atmospheres. The 
results obtained indicate that the coefficient of expansion of 
hydrogen at constant pressure diminishes regularly with increase 
of pressure. In the cases of oxygen, nitrogen, and air, the 
coefficient is at a maximum at the commencement, and this 
maximum corres’ s to the pressure at which the product po 
has the least value. The results obtained when the gases were 
reduced to constant volume show that dp ~ dt is always greater 
between Odeg. and 100 re than between 100deg. and 200 deg. 
The coefficients between 0 eg and 100deg., at a pressure of 500 
atmospheres, are 3°698, 3°085, 2971, and 1°895, for oxygen, air, 
nitrogen, and hydrogen respectively. The values obtained at 
other pressures and temperatures follow a similar sequence. 


A vsEFUL letter on dry-rot fungus has been sent to 
Nature by Mr. E. T. Mott. He says :—‘‘ The ‘beautiful growth 
of fungus covering the wall and floor—in a wine-cellar—to a depth 
of 4in., suggesting cotton-wool in form and colour,’ referred to by 
‘M. H. M.,’ is the destructive dry-rot—Merulius lacrymans—and | 
would advise your correspondent to make war upon it without 
delay. The cotton-wool form is an early stage of the fungus. If 
neglected, it will in a fev months develope a leathery sheet, send- 
ing out tough leathery cords a quarter of an inch thick, with 
spore-bearing folds of a rusty colour. These spores will scatter 
t 








them, or of running forward for a considerable distance on the 
wrong line, as he actually did. Having discovered when he came 
back from the yard-box that he was still on the down main line he 
should bave whi immediate steps to warn the signalman of his 
presence.” 


In a report on a collision which occurred on the 10th 
ult. at Waterloo Station, on the London and South-Western Rail- 
way, Major Marindin says :—‘‘ This slight collision, which occurred 
during a very dense fog, was caused by a mistake of the ground 
signalman. 1 would recommend the company to issue a notice to 
the ground signalmen to be very careful not to allow a second 
engine to follow another out of the sidings under the same signal 
unless they are quite sure that the signalman in A box is aware 
that it is coming. At night and in foggy weather they should 
always get verbal permission from the signalman before letting a 
second engine come out. J think it is only right to say that the 
signalmen, yardmen, and drivers deserve great credit for carrying 
on the work at Waterloo as safely as they do, upon such a day as 
December 10th, when, as the signalman Trimmer says, he did not 
see a single engine or carriage out of the numbers passing under his 
box fora period of four hours.” 


IN a report to the Board of Trade on an accident which 
occurred on the 2nd ult., at Dalwhinnie Station, on the Highland 
Railway, Major Marindin says :—‘‘ The permanent-way consists of 
bull-headed steel rails weighing 771b. per yard, cast iron chairs 
weighing 37% 1b. each, steel fish-plates weighing 201b. per pair, 
fish-bolts weighing 141b, each, wrought iron spikes fin, in diameter, 
teak outside keys, larch and Scotch fir sleepers, 9ft. long and 10in. 
by 43in, in section, placed at an average distance of 3ft. apart ; 
ballast of gravel and broken stone. At the loop points the 
permanent-way was relaid about two and a-half years ago, and it is 
in good order. The engine No. 76 was built in 1886, and has a 
total mileage of about 160,000 miles. It came out of the shops 
after thorough repair in May, 1890, since which time it has run 
about 28,000 miles, It has a leading four-wheeled bogie with 
3ft. 6in. wheels and coupled driving and trailing wheels 6ft. in 
diameter. The marks found upon the permanent-way show very 
plainly the cause of this accident, which is of considerable import- 
ance in showing the necessity of very careful fitting and maintenance 
of the safety appliances at facing-points. The point of the left 
switch of the facing-points was found to have been struck by a 
flange, but apparently not very violently. There was no mark 
anywhere of any flange having mounted either the switches or the 
stock rail; but there were very plain marks of flanges having run 
on each side between the switches and the stock rails, and having 
dropped off at the heel of the switches, breaking both heel chairs, 
It is, therefore, quite clear that the points must have been standing 
og i med and that the leading wheels of the engine ran astride of 
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lives all over the cellar, and will be difficult to eradicate. 
The mycelium of the fungus buries itself in any kind of wood, 
especially deal, runs rapidly down the longitudinal fibres, and, as 
it goes, destroys the ‘nature’ of the wood, so that it snaps and 
crumbles under the slightest pressure. I have had to deal with 
this pest in a range of cellars with a timber roof, and have found 
the best remedy to be repeated applications of corrosive sublimate 
dissolved in methylated spirit a painted on the timber, walls, 
or floor, wherever the ‘cotton-wool’ makes its appearance. I had 
to cut away 8ft. in length of a 10in. Memel beam which was per- 
meated by the mycelium, an:| rotten to the core. Between the 
end of this beam and the back of the recess in the brick wall in 
which it rested was a vacant space filled with the mature fungus 
full of spores, This was two years ago. I have been fighting the 
fungus ever since with the corrosive sublimate, and have nearly 
exterminated it. The first appearance of the cotton-wool should 
be attacked without delay.” 


At a recent meeting of the Royal Society, a paper was 
read on ‘‘ The Variations of Electro-motive Force of Cells consist- 
ing of certain Metals, Platinum, and Nitric Acid,” by G. J. Burch 
and V. H. Veley. The description of the apparatus, the capillary 
electrometer, and the method of working are given fully in the 
paper. The following conclusions are drawn from the results of 
the Guncolataies—O When the metals, copper, silver, bismuth, 
and mercury, are introduced into purified nitric acid of different 
degrees of concentration, and a couple made of platinum, the 
electromotive force of such a cell increases considerably from an 
initial value until it reaches a constant and—in most cases—a 
maximum value. The rise of electro-motive force is attributed 
to the production of nitrous acid by the decomposition of the 
nitric acid, and the final value is considered to due to the 
former acid only, while the initial value is due for the most — to 
the latter acid, though it is affected to a remarkable degree by the 
amount of impurity of nitrous acid, either initially present or 
produced by minute and unavoidable uncleanliness of the metallic 
strip and the containing vessel. (2) If nitrous acid has been 
previously added to the nitric acid, then the maximum electro- 
motive force is reached at once. (3) If the conditions—namely, 
increase of temperature, of impurity, and of concentration of acid 
—are such as would favour a more rapid solution of the metal, and 
consequently a more rapid production of nitrous acid, then the 
rise of electro-motive force is concomitantly more rapid. (4) Con- 
versely, if the conditions are unfavourable to the production of 
nitrous acid, the rise of electro-motive force is less rapid. (5) If 
any substance, such as urea, be added which would tend to destroy 
the nitrous acid as fast as it may be formed, then the rise of 
electro-motive force is extremely slow, being ee upon the 
number of molecular impacts of the nitrous acid upon the surface 
of the metal. Thus the results obtained by the electrometer and 
by the chemical balance are in every way confirmatory the one of 


the other. 





MISCELLANEA. 


Mr. E. B. Exxice-Cuark, M. Inst. C.E., wishes us to 
state that he has resigned his seat at the Board of the Amines 
Syndicate, Limited. 


WE are informed that Mr. W. A. Perry, late manager 
of Messrs. H. H. Vivian and Co., Limited, Birmingham, has been 
— eae: of of the Phosphor Bronze Company’s Rolling and 

ire Drawing Mills, Birmingham. 


Messrs. THomas THomas AND Sons, hoisting engineers, 
Queen Victoria-street, announce that, in co uence of the recent 
fire in Queen Victoria-street, they have taken offices tempo- 
rarily at No. 63 in the same street. 


At present the chief steelworks in Staffordshire are 
those of the Staffordshire Steel and Ingot Iron Co., where a large 
tonnage of basic material is being weekly turned out, and the new 
steel works of the Patent Shaft and Axletree Co., Wednesbury. 


Mr. W. H. Stancer and Mr. Bertram Blount, of the 
Broadway Laboratory and Testing Works, Westminster, desire to 
correct a rumour which has become prevalent by stating that Mr. 
William Fox, who is at present associated with them at the above 
address, is a member of the Institution of Civil Engineers, and not 
a practising analyst. 


Messrs. FLEMING AND FeErGuson, Paisley, have 
received an order from the Union Steamship Company of 
New Zealand to build for them a steel screw steamer for their 
passenger and fruit trade between Fiji and New Zealand. Thie 
firm has also received an order for a steel screw yacht from Peter 
Coats, Esq.—of Messrs. J. and P. Coats—Paisley, to build to the 
design of Mr. G. L. Watson, naval architect, Glasgow. Both 
vessels are to be fitted by the builders with their patent quadruple 
expansion engines, 


Ar the final qualifying examination held by the Institute 
of Patent Agents, in accordance with the Register of Patent 
Agents Rules, 1889, and the regulations made thereunder by the 
Institute and approved by the rd of Trade, of persons desirous 
of obtaining certificates entitling them to be registered as patent 
agents, the following candidates were successful :—Mr. William 
Percy Carpmael, of London ; Mr. Howard Cheetham, of Manchester ; 
Mr. Richard Core Gardner, of London; and Mr. George William 
Jobnson, of London. 


In their annual circular on shipbuilding, furniture, 
and other hard woods, Mesers. C. Leary and Co. say:—‘‘ The year 
1890 should have been a satisfactory one to those engaged in the 
hardwood trade of London, and the present situation may be 
considered to be asound one. The late financial stringency has 
restricted business, but we look for this to right itself in due time. 
There has been a shrinkage in the price of teak, but most of our 
other staples have maintained a fairly steady and reliable standard 
of value. Complaints are still common of the want of facilities at 
the docks, and most people would gladly welcome the adoption 
here of a system, such as that of Liverpool, under which the docks 
should be worked in the interests of the commerce of the port, 
The want of a special rate for goods sold ‘ex quay’ is one of the 
pressing needs of London. The general outlook for 1891 is 
— Their report gives the average prices of all 

mbers, 


THE s.s. Amara was taken on her trial trip from Sunder- 
land to Middlesbrough on the 8rd inst. She has been built by 
Messrs. J. Blumer and Co., of Sunderland, and is of the following 
dimensions: Length, 290ft. ; breadth, 40ft.; depth of hold, 25ft. 5in.; 
built under the spar deck rule to the highest class at Lloyd's, 
The engines are by the North-Eastern Marine Engineering Com- 
pany, of Sunderland, of the triple expansion type, with cylinders 
234in., 38in., 62in. and 42in. length of stroke, and steam is sup- 
phed by two double-ended boilers 11ft. 9in. diameter and 15ft. 6in. 
long, with a working pressure of 160 lb. Both hull and machinery 
have been constructed under the superintendence of Messrs. 
Flannery, Baggallay, and Johnson, London, and the vessel is a 
sister-ship to the Tigris, previously built by the same firms; and 
she will be added to the fleet of the Persian Gulf Steamship Com- 

ny, and is specially constructed for use in their Pilgrim trade. 

wing to the prevalence of heavy fog, it was impossible to take a 
formal trial trip, but a run was taken by the patent log during a 
lift in the fog, which, we are informed, gave as a result twelve 
knots exactly per hour, and the machinery worked very smoothly 
throughout. 


WE have received from Messrs. Waterlow Brothers and 
Layton a copy of their Architects and Surveyors Diary for 
1891. The diary portion is separately numbe and supplied 
with an index, so that an index to the contents is easily kept up, 
and reterence may be made with great facility, A register 
of fire insurance premiums, showing name of office, due dates, 
dates of payment, and last days allowed for payment, and a 
register of rents, showing when due and dates of payment ; all of 
which, we think, are likely to be found useful to the profession. 
The diary has one day upon a page except where a few lines are 
taken for Sunday. The printed information is extensive and well 
selected, and it would be difficult to make any suggestions for im- 
provement. The abridgments of the Towns Improvement 
Clauses Acts, Metropolitan Management Acts, London County 
Regulations, the lists of districts with boundaries, surveyors and 
offices, abridgment of various laws, and the extensive index to 
public general statutes, all add greatly to the value of the diary as 
a hand-book on recurrent subjects. No attempt is made to 
introduce technical architectural or engineering matter. Lists of 
the members of the Institution of Civil Engineers, British Architects, 
and other societies are given. 


THE Home Secretary has issued an official minute to 
her Majesty’s Inspectors of Mines on tfie perils of coal dust as a 
cause of explosion. After the Altofts disaster, near Normanton, 
all doubt as to the inflammability of the dust was at an end. The 
evidence then taken was eonclusive on the subject, and it has been 
confirmed by subsequent occurrences, notably two last year 
—at the Morfa and Llanerch Collieries. Mr. Matthews there- 
fore .appointed Mr. Hall, one of the Inspectors for Mines, 
to conduct. experiments ‘‘ for the purpose of ascertaining 
whether an explosion can be caused by blasting operations when 
coal dust is present, and in the entire absence of gas 
or fire-damp.” The result of these experiments has been reported 
to the Home-office. . The conclusion come to by Mr. Hall is pre- 
cisely what was anticipated. He is convinced that a blown-out 
shot may, in the presence of coal-dust, and in the entire absence of 
fire-damp, originate explosions of great violence, frequently accom- 
panied by volumes of rushing flame travelling considerable dis- 
tances, and ‘ ibly as far as the supply of coal dust continues.” 
Practically, this means over the entire workings, for the dust” 
accumulates in the roadways, in the crevices, and on the ledges of 
the partly-won coal. The inquiry is not yet completed, and the 
Home Secretary intimates that it is his intention to pursue it stil! 
further with the best scientific assistance. Recognising the import- 
ance of the investigation, he has seen it his — to communicate 
the results already obtained, and he points out that the provisions 
in the Coal. Mines lation Act, 1887, with respect to shot firing 
in dry and .dusty places scarcely meets the newly-estabiished 
danger. Colliery matiagers are, therefore, strongly urged that in all 
mines of a dry and ‘dusty character the accumulation of dry coal 
dust should be prevented by removing the dust and watering work- 
places and roadways—the roof and sides as well as the floor. He 
urther recommend’ that shot firing with gunpowder should only 
take place when all the workmen have been withdrawn from tle 
seam, 
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*,* All letters intended for insertion in Tur Ewa! or - 
tions, should be accompanied by the name pe por Ay ape Apel 
necessarily for publication, but as a proof et No notice what- 
ever can be taken of anonymous commu: 

*," We cannot undertake to return drawings or manuscripts; we must there- 


fore request correspondents to 5 find tt 
confusion, we necessary to inform 
correspondents that letters of inquiry addressed — public, and intended 


for insertion in this column, must, in all cases, by a large 
envelope legibly directed by the writer to himself, and @ ld. tage 
stamp, in order that answers received by us may be to thelr deste. 
nation. No notice can be taken of which do not comply 


with these instructions. 

C. B. (Brockley).— We shall be happy to give you our opinion, in conf” 
dence, concerning the merits of your boiler. 

G. W. W.—There is no hard-and-fast rule for the position of fire-bars in a 
circular furnace. The usual actice is to 
the cross-section of the tube. "hen the coal is highly bituminous and 
heavy jires are carried, the Lars may, with advantage, be dropped so as 
to give more room beticeen them and the furnace crown. 

PATTERNS.—Pattern-making is a very good trade for really first-rate men, 
a very bad trade for the incompetent ; of these last there are more than 
sufficient. Thoroughly well trained competent men, with brains and 
handicrast skill, are scarce and command good wages. If you are not 
determined to excel take wp some other trade. 


Wican.—The surface friction of the screws would be greater than that oy 


the hull. It has been proved that almost the only resistance a ship has 
to overcome ia skin friction, the falling in of the water under her stern 
compensating for the work done in pushing it away at the bows. The 
invention you deseribe would not produce the anticipated result. 





POST SLEEPERS. 
(To the Editor of The Engineer.) 
8irz,—Can any reader tell us who are the manufacturers of the post 
system of railway steel sleepers, and from whom we can get a tender for 
a quantity we require? G. 
iverpool, January 6th. 
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MEETINGS NEXT WEEE. 

Tue Institution or Civi, Enoineers.—Tuesday January 13th, at 25, 
Great George-street, Westminster, 8.W., at 8pm. Ordinary meeting. 
Paper, ‘ Auxiliar:; aes in Connection with the Modern Marine 
Engine,” by Mr. W. H. Allen, Assoc. M. Inst.C.E. Friday, January 16th, 
at 7.30 p.m. Paper, “Ona Survey of the Bed of Sutton 
by R. G, Hansford Worth, Stud. Inst. C.K. 

Tue Institution or Evecrricat Enouveers.—Thursday, 15th inst., the 
President, Mr. kes, F.R.S., will deliver his Inaugural Address. 
= per agg eg of 


‘ool, Plymouth,” 


ical Engineers notifies gow eed address, on 
perk ter the 25th inst., to Victoria-mansions, 28, V’ street, West- 
er. 

Jumion Enoineerine Society.—Friday, January 16th, at Westminster 
Palace Hotel, Victoria-street, 8.W.,at 8 p.m. Paper, ‘‘Modern Hydraulic 
Lifts,” by Mr. Percy J. Waldram. Passenger and Goods Lifts. Direct- 
acting Lifts: Particulars of valves, rams, bal , &c. Susp 
Lifts: Particulars of se! jiggers, valve gearing, &c. Various types of 
safety catches. The Folkestone Cliff Lift. The Eiffel Tower Lifts. The 
Otis, Ellington, and other patent lifts. Canal Lifts: Clark and Stanfield’s 
Lifts at Anderton, La-Louviére, &. Ship Lifts: The Bombay and 
Chignecto Ship Lifts. Speed, Cost, and Efficiency of Lifts. 

Norru-East Coast InstTiTuTION OF ENGINEERS AND SHIPBUILDERS.— 
Saturday, January 10th, in the Athenwum, Church-street, West Hartle- 

1, at 6 p.m. Paper on * Mechanical Aid to the Investigation of 
Repatinendst Curves,” by Mr. J. D. Young, Wh. Sc.—Discussion. The 
Discussion on Mr. Hik’s paper, on “‘ The Unsinkability of Cargo-carrying 
Steamers,” will be resumed... Mr. Cummins will reply to the discussion 
on his paper entitled, ‘‘ Increased Boiler Pressure and Increased Piston 
Speed for Marine Engines.” 

Hutt anv District Instirution oF ENGINEERS AND NAVAL ARCHITECTS. 
—A Meeting will be held at the Parochial Offices, Bond-street, on Tuesday, 
January 13th, at 8 p.m. 

Sours Starrorpsaire InstiTUTEe or [RON AND STEEL WoRKS MANAGERS. 
—Saturday, 10th inst. Paper, ‘‘ The Round Oak Iron and Steel Works,” 
by Mr. R. Smith-Casson. 

Suerrietp Society oF _ day, January 10th, at 
7.80 p.m. Lecture, ‘‘ The Microscopic Analysis of Iron and Steel,” by 
Dr. Clifton Sorby, F.R.8S. 

Duspee LystituTe oF ARCHITECTURE, SCIENCE, AND ART.-—-Thursday, 
15thinst., at 8 p.m. Lecture, ‘‘ Some Architectural and other Notes on 
Portugal and Spain,” by Campbell Douglas, F.R.1.B.A. 


Society or Arts.—Wednesday, January 14th, at 8 p.m. Ordinary 
meeting. ‘' Steam Lifeboats,” by J. F. Green. 
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; DEATSS. 
On the 4th’ January, at Manchester, ALEXANDER Macwas, M.I.C.E., 
F.R.G.S8., of 108, Philbeach-gardens, London 8.W., aged 53 
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PROBLEMS IN STEAM ENGINEERING. 


Tue literature of the steam engine is extensive. It is 
also unsatisfactory in a remarkable degree. Broadly, it 
may be classed under two heads, theoretical and prac- 
tical. But some of the theoretical writing of the physicist 
is based on results obtained in practice, and not a little 
practical literature has been tinted and modified by 
theory. We do not propose at present to do more than 
allude to purely theoretical dissertations. 
tical literature with which we are for the moment con- 
cerned. This for the most part takes the shape of reports 
on the performance of steam engines, and deductions and 
disquisitions on the results obtained, and their teaching. 
It is impossible to study this literature; to peruse the papers 
almost without number that have been read before various 
societies and institutions in England, France, and America, 
and to examine the discussions which have followed, 
without being struck by the anomalies, contradictions, 
and puzzles which we encounter. It seems, indeed, that 
no statement can be made about the steam engine that 
is not sooner or later contradicted. The experiences of 
no two engineers or physicists coincide in details. No two 
steam engines can be found which give results harmonious 
with each other; and we begin at last to ask ourselves 
whether anyone really does know anything certainly 
about steam and the steam engine. A notable case in 
point is supplied by the last volume of the “‘ Transactions” 
of the American Society of Engineers. This contains 
several papers and discussions on questions of steam 
engineering, but the most remarkable are two on the 
“Influence of the Steam Jackets of the Pawtucket 
Pumping Engine,” by Professor Denton and Mr. D. 8. 
Jacobus, of Hoboken. The preliminary report of our 
own Institution of Mechanical Engineers on steam 
jackets is entirely in their favour, and a very large 
number of engineers firmly believe in them and 
maintain that their utility is past doubt; but Mr. 
Jacobus concludes, after a very elaborate and painstaking 
series of trials, that the effect of the jackets on the forms 
of the expansion curves of both the high and low-pressure 
cylinders is ‘so small that the errors involved in the 
most accurate measurements of the indicator diagrams 
make it impossible to ‘show any difference in the laws 
governing the same.” The saving due to the use of a 
flue heater, to which we shall refer again, is about 1-7 per 
cent. The use of the heater and jackets together gives 
a saving of about 2°5 per cent, the duty then being 
121,580,000 foot-pounds per 1001b. of coal. There was 
very little re-evaporation during expansion in either the 
high or low-pressure cylinder, the average for all the tests 
being °4 per cent. for the high, and 2-9 per cent. for the 
low. + Professor Denton’s conclusion is, that the 
averages of results of indicator cards taken with the 
best modern indicators show a possible saving from 
the use of the jackets amounting to from 0°13 Ib. to 
035 1b. of steam per horse-power hour, but that these 
figures are within the limits of error; so that the most 
that can be claimed for the jacket is, that it probably 
caused no loss, and may possibly have caused a saving 
not exceeding 3 per cent. of the total steam consump- 
tion. “Let us see what the engine is like. 

It is a compound rotative horizontal pumping engine, 
the cylinders being 15in.+ 80}in. x 80in. The cranks are 
at right angles, and the intermediate receiver has a capa- 
city four times the capacity of the small cylinder. The 
average boiler pressure is 125lb. by the gauge; the 
average revolutions, 49°5 per minute. Both cylinders 
are jacketted all over, and steam of full boiler 
presstre is supplied to- both jackets. The average 
cut-off in: the ‘high-pressure cylinder is one-fourth, in 
the low one-third of the stroke. The condensed steam 
frem the jackets is pumped into the feed pipe. The 
condensed steam from the receiver is caught in a trap, 
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and continuously pumped through a heater placed in the 
boiler flue. About one-third is evaporated and returned 
to the receiver. The remainder accumulates by degrees 
in the receiver, and is blown out to waste from time to 
time. The engine indicates about 150-horse power. It 
was constructed by Mr. Corliss in 1878, with the utmost care 
to secure a high result, and the waterworks report claimed 
a duty of 123,656,000. With the jackets in use, the 
consumption of steam reached only 13°62 lb. and 13°821b. 

r horse per hour, the power being a little greater in the 
fatter ease. This includes the steam condensed in the 
jackets, amounting to about 5 percent. With steam shut 
off from the jackets the consumption was 13°95lb. to 
14:17 lb. per horse per hour. The average vacuum was 
28'5in. One of the tests lasted seventy-two hours, the 
other nine hours, The boilers evaporated 9°35 lb. of 
water per pound of coal. So far as we can see, the 
experiments were carried out with such care that there 
was no room for any error worth naming. It will be 
admitted, we think, that the results obtained are of very 
great interest, flatly contradict a great deal that is 
commonly taught concerning the steam engine, and 
deserve careful consideration. 

The duty of the engine is, it will be seen, enormous, the 
consumption of steam per horse per hour being about as little 
as that reported by Mr. Mair of a pair of Middlesex water- 
works pumping engines, which may be said to have beaten 
the record. But the most anomalous point is that the 
jackets seemed to be incapable of doing any good. In 
the endeavour to explain how the results were what they 
were, the first hypothesis to consider is that the steam 
was superheated. The boilers, three in number, are of a 
peculiar type. They are vertical cylinders, 4ft. in 
diameter and 14ft. long, suspended in brick ovens. In 
each boiler there are forty-eight tubes 3in. in diameter, 
running from end to end. The grates are circular, 
4{t. 4in. in diameter. The total heating surface is 1231 
square feet in contact with water, and 503 in contact with 
steam. Boilers of this kind prime, and make at the 
best of times very wet steam, so that the superheating 
surface is essential if the steam is to be fit for use. Pro- 
fessor Denton carefully measured the temperature of the 
steam, and found that it was superheated. only 2°5 deg. 
This is not nearly enough to account for the inutility 
of the jeckets. It is doubtful if the steam was 
was even absolutely dry. Rankine refuses to admit that 
the condition of steam gas is reached until the superheat 
attains 40 deg. We may, however, assume that the engine 
was supplied with thoroughly dry “ saturated ” steam, and 
that no entrained water was carried into the high-pressure 
cylinder. ‘The amount of steam condensed in the cylinder 
during admission varied slightly, amounting to from 22°5 
to 28 -per cent. of the whole feed-water. It will be seen 
that the ratio of expansion in this cylinder is higher than 
that usually adopted in compound engines, and nearly 
twice as great as that usual in the first. cylinder of 
triple-expansion engines. Also it will be noticed that 
the ratio, four to one, is about the best that can be used 
in a single-cylinder engine. In the ordinary compound 
engine, all the water resulting from the condensation 
of steam in the cylinder and present in the first 
cylinder at the end of the stroke passes into the next 
cylinder, but in the Pawtucket engines the large inter- 
mediate receiver plays the part of an efficient separator, 
and none of the water produced in the first cylinder can 
get into the second cylinder. Thus, then, we find that 
in this engine both the cylinders were supplied with dry 
steam, and this is, we believe, the secret of their remark- 
able economy. 

It has long been known to engineers that water in a 
cylinder has a most prejudicial effect on economic 
efficiency, but the precise reason why this should be the 
case is not understood. Professor Cotterill maintains 
that a little water ought to be beneficial, because it is a 
bad conductor and would prevent the transfer of heat to 
the cylinder. Professor Zeuner, on the other hand, holds 
that water in the cylinder is the main cause of loss. 
Numerous instances might be cited in which the preju- 
dicial effect of water has made itself very plain. We 
can call to mind one case in which a very large 
compound pumping engine refused to make more than 
six strokes a minute until drain cocks were fitted to the 
cylinders, when with precisely the same boilers and firing 
it made eight and nine strokes with great ease. We 
cannot resist the conclusion that many of the anomalies 
and contradictions and problems and puzzles presented 
by steam engines take their origin not in the engine, but 
in the steam; and we think it may be shown that in every 
case where an exceptionally high result is obtained, the 
steam delivered to the engine is dry or nearly so, while 
when a bad result is obtained under conditions apparently 
quite favourable, the steam is in fault, being wet. 

By a lucky coincidence, at the same moment 
that we received the report on the Pawtucket engine, 
we received one by M. Normand, in the shape of a 
short paper read before the French Institution of Civil 
Engineers, detailing the result of an experiment carried out 
by him on the engines of an 80-ton torpedo boat, intended 
to ascertain the consumption of coal at about 10 knot 
speed. The engines are compound,. and at full speed 
indicate about 1000-horse power. The experiments lasted 
each eight hours, and the consumption was found to be 
at the rate of 1:11]b. per horse per hour, the engines 
indicating 120-horse power. After an allowance has been 
made for the difference between French and English 
horse-power, the consumption comes out 1:21]b. This 
_— result is, however, in part to be attributed to 
the boiler, which evaporated 12 1b. of water per pound of 
coal. Nearly half the grate was covered with bricks, 
and the feed-water was heated by taking some steam at 
half stroke out of the low-pressure cylinder in 
a way almost identical with Weir’s system. But after 
due allowance has been made for this, the fact remains 
that the economy is mainly due to the small weight of 
steam used per horse per hour. . This was only 14°4 Ib. 
The diameter of the small cylinder is 17°32in.;- that of 
the large cylinder, 27:25in.; the stroke, 17in. Special 
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arrangements are provided for getting rid of water. 
* Relief valves are fitted at each end of the small cylinder, 
which discharge into the valve chest. But the most 
important precaution is the provision of special auto- 
matic drains, establishing free communication between 
the cylinders and the jackets and the condenser. 
The engine is worked with a large amount of com- 
pression, and it is to prevent dangerous stresses from 
this cause that the relief valves above referred to 
are used. M. Normand claims that compression pro- 
motes economy, not only by annulling clearance, but 
“above all, by reheating the ends of the cylinders and 
the covers; from this point of view compression is pre- 
ferable to jacketting.” We are disposed to agree with 
M. Normand, but it must not be forgotten that compres- 
sion cannot be carried far, unless the steam is reason- 
ably dry. If 50 per cent. of the whole weight of fluid in 
the cylinder is water, the compression curve becomes a 
straight line, for reasons which will be found explained in 
most text-books of the steam engine. Furthermore, during 
the whole experiment under notice, the steam was 
throttled, and consequently thoroughly dried, although 
not sensibly superheated. 

It is, we think, highly desirable now, that i 
should be collected and published of all cases where a 
high economical result has been got. showing what was 
the condition of the steam used. If it can be proved, as 
we believe it can, that dryness of steam is a most potent 
factor in promoting economy, an important step will 
have been made; because, although superheating has not 
been found practicable, there need be little difficulty in 
producing dry steam, either, for example, on Wethered’s 
system, namely, by mixing a small quantity of steam gas 
at a very high temperature with ordinary steam, or by 
other means. It is difficult, indeed, to imagine a simpler 
method of promoting economy than improving the 
quality of steam supplied to the engine. The gist of our 
contention is, we may say, in conclusion, that many 
problems in steam engineering are to be solved by ascer- 
taining how much water was in the steam used during 
the experiment. 


THE WATER SUPPLY OF TOWNS. 


In connection with our recent review of the water 
question, something further may be properly said as to 
the relation which this subject bears to the general 
increase of the population. In the various water schemes 
brought before Parliament last year, there is not much to 
invite remark; neither is there anything of a very 
striking character for the coming session, except it may 
be with regard to the water supply of London, on which 
we have already commented at some length. In the 
session of 1890 the Bradford Corporation obtained their 
Act for the extension of the local works by abstracting 
water from the valley of the Nidd, the estimated cost of 
the project being £1,230,000. The Newcastle and Gates- 
head Water Company acquired Parliamentary powers for 
raising additional capital amounting to £120,000, provid- 
ing for new works, to be constructed within ten 
years. Another company obtained powers for an ex- 
tended water supply in the neighbourhood of Hay- 
ward’s Heath, in Sussex, the capital being enlarged 
from £30,000 to £100,000. The Huddersfield Corpora- 
tion carried their Bill authorising the purchase of the 
undertaking belonging to the Wessenden Reservoir Com- 
missioners, and providing for additional works. An 
Act was likewise obtained by the Corporation of 
Leicester for the extension of the local water 
supply, power being granted to raise £320,000. Among 
the Bills of which notice has been given for the 
coming session, is one for the incorporation of a 
company to construct filter beds, aqueducts, and pipe 
lines, in order to supply water to sundry parishes and 
townships in the western valleys of Monmouthshire. 
The Sunderland and South Shields Water Company will 
apply for an Act enabling it to construct four pumping 
stations, with sundry other appliances. The Newark 
Corporation propose to acquire the undertaking of the 
Newark-upon-Trent Water Company. The Manchester 
Corporation will apply for an amendment of their Water- 
works Act of 1847, so as to enable them to supply 
hydraulic power. The Dundee Water Commissioners 
seek authority to impound waters and streams, to 
extend the area of supply, and to construct new works. 
The Corporation of Croydon ask for power to purchase 
from the Lambeth Water Company such works as are 
now employed in supplying water to part of the borough. 
The Hendon Local Board propose to enter into arrange- 
ments with the West Middlesex and Colne Valley Water 
Companies, in order to secure a constant and additional 
supply of water. A scheme, not yet sufficiently advanced 
to be brought before Parliament, has been prepared by 
the borough surveyor of Hastings for obtaining an 
additional supply of water for that town by laying on a 
pipe line from Glynde, near Lewes, a distance of twenty 
miles. The cost is put approximately at £140,000. This 
is apparently an attempt to bring water into the Wealden 
area by drawing upon the resources of the chalk or green- 
sand formation. In a paper read at the Brighton meeting 
of the Sanitary Institute last autumn, Mr. William Topley, 
of the Geological Survey, remarked that in the Wealden 
district the problem of obtaining an efficient supply of 
water was often one of great difficulty, and in many 
instances deep wells and borings had proved abortive. 

An increasing demand for water is an inevitable 
concomitant of the growth of towns, and of the increase 
of the population. The fact, in its broadest aspect, 
is very palpable in the case of London and its environs, 
and has caused the distributing mains of some of the 
London water companies to be extended a considerable 
distance beyond the metropolis. The growing demand for 
water manifests itself as distinctly, though in a lesser 
degree, among small communities, as among those that 
are large. Hamlets grow into villages, and villages 
become small towns. A short time ago the Kent Com- 
pany, supplying Deptford, Greenwich, Lewisham, Wool- 
wich, and the contiguous places, as far down as Dartford, 





obtained parliamentary power to extend its mains to 
other portions of Kent, where the inhabitants had been 
put to great inconvenience during hot and dry summers. 

uring the eleven years 1879-89, the Local Government 
Board sanctioned loans for purposes of water supply in 
rural districts in various parts of the country to the 
amount of £542,000. In the same period the Board 
sanctioned loans for water supply in urban districts 
to the amount of £2,855,000. In addition, borrowing 
powers of large extent have been conferred on 
Town Councils and Sanitary Authorities by Parliament 
irrespective of the Local Government Board. In the 
last annual report of that department, particulars 
are given of powers thus granted by Parliament in the 
previous year. For waterworks, the Bury Corporation 
obtained power to borrow £130,000, the Coventry 
Corporation £100,000, the Padiham Local Board £50,000, 
and the Corporation of Wakefield £170,000. These are 
but parts of a widespread operation which is drawing 
upon the natural sources of the water supply to an ever- 
increasing extent. The summary of the Local Taxation 
Returns for 1888-89 has just been issued, showing that 
the money raised on loan by the local authorities of Eng- 
land during the year, for water works, amounted to 
£1,699,000; the expenditure out of loans during the same 
period being £1,493,000. The total amount outstanding 
at the close of the year, in respect to loans for water 
supply purposes, was £36,698,000. In distant parts of 
the world a rapid appropriation of land seems to be 
going on. In England the land has long ago been 
furnished with proprietors, but a rush for water has 
begun, which by-and-bye may lead to serious considera- 
tions. The tendency of things appears in the case of the 
metropolis, and may be said to affect its prospects for 
the future. Rather more than twenty years ago, Mr. 
Bateman proposed to supply London with water drawn 

m reservoirs to be formed in the mountainous districts 
of North Wales. For this purpose the upper drainage 
grounds of the river Vyrnwy were to be appropriated, in 
addition to other sources. One of the reservoirs was to 
be placed in the broad and deep valley of Llanwddyn. 
But this site has since been taken in hand by the 
Corporation of Liverpool, and London has been left out 
of the account. Another scheme for the supply of water 
to the metropolis was that propounded by Messrs. Hemans 
and Hassard. This was the Cumberland lakes scheme, 
including Ulleswater, Haweswater, and ‘Thirlmere. 
Liverpool and Manchester were both to be supplied from 
this source. But Liverpool has taken the Vyrnwy, and 
Manchester has appropriated Thirlmere. London must 
now look elsewhere, if there is any need to travel beyond 
the present sources of supply. The vast population of 
the metropolis and its suburbs is already making large 
inroads on that portion of the supply whichis obtainable 
from the valley of the Lea. The fact that the East 
London Company has a main by which water to the 
extent of 10,000,000 gallons per day can be drawn from 
the Thames at Sunbury, is itself an indication that the 
water of the Lea is not to be relied upon as sufficient for 
the contiguous population. But the Thames also is heavily 
taxed by the six companies which take their supply wholly 
or in part from that river. In the meantime the far-off 
lakes and mountain streams are being devoted to the 
benefit of districts nearer to them than London, and 
although the remaining quantity is still a large one, every 
year is making it appreciably less. 

The Roysl Commission on Water Supply which 
reported in 1869, expressed an opinion that, except under 
special circumstances, no town or district should be 
allowed to appropriate a source of supply which naturally 
and geographically belongs to a town or district nearer 
to such source. Also that, when any town or district is 
supplied by a line or conduit from a distance, provision 
ought to be made for the supply of all places along such 
line. Finally, the Commissioners advised that, on the 
introduction of any provincial water Bill into Parliament, 
attention should be drawn to the practicability of 
making the measure applicable to as extensive a district 
as possible, and not merely to the particular town. The 
wisdom of this advice is fully endorsed by the experience 
gained since it was given. It was reckoned in the report 
of the Royal Commission that an average daily supply 
of 175,000,000 gallons, and a maximum summer con- 
sumption of 200,000,000 gallons per day, was “ the highest 
demand that need be reasonably looked forward to for 
the metropolitan water supply.” Taking this view of 
things to come, the Commissioners were content with 
the existing sources, as furnishing a supply “ sufficient 
for any probable increase of the metropolitan popula- 
tion.” A little will depend on the meaning attached 
to the term “population.” Obviously this must not be 
limited to the metropolitan area. The Commissioners 
made their estimate for a ty eee of 5,000,000 at 
some “very remote” date. But the eight metropolitan 
water companies are already supplying water to a -popu- 
lation numbering 5,688,000. The supply in 1889, when 
the population was somewhat less, averaged very nearly 
168,000,000 gallons per day. Last July the average daily 
supply for the month was within a trifle of 186,000,000 
olen. Should 1893 be a year, General Scott esti- 
mates that the maximum daily supply furnished by the 
metropolitan water companies in summer will be close 
upon 230,000,000 gallons. London, with a large water- 
shed and a noble river, thus exemplifies the principle 
that the water question is a matter to be seriously con- 
sidered, in regard to the quantity required. The day 
may not be far off when watershed areas will be 
more jealously guarded than they are now. In former 
times populations grew up where water was to be 
found. Now, in many cases the centres of population 
have grown beyond the capabilities of the old sources 
of supply, and have to bring their water from a dis- 
tance, the highest engineering skill being engaged 
for the purpose. Mr. Topley, in the paper to which 
we have already referred, makes mention of the fact 
that the upper greensand formation in. Sussex has a 
very large population in proportion to its small surface 





area. This he attributes to the dryness and fertility of 
the soil, and its excellent water supply, which is easily 
obtained. These conditions are shown to have deter- 
mined the original settlement of the country, the popula- 
tion gathering thickly under the Downs. The idea of 
drawing water from this district to supply Hastings illus- 
trates the modern process of bringing water from a 
distance. There is water enough in all England to meet 
the wants of a population vastly greater than any which 
now exists within its area; but a further distribution of 
the supply will be necessary from year to year, and the 
process is one to be carried out with fairness and good 
judgment. The water supply cannot be exhausted in the 
aggregate, but it may be mismanaged in detail. It must 
be remembered that in dry seasons of recent date great 
distress has occurred in certain districts, and some of our 
large towns have been placed in very embarrassing cir- 
cumstances. A maximum demand has to be provided 
for, and must be met at a time when it is most difficult 
to do so, unless proper provision has been made before- 
hand. The question is vital for manufacturing industry 
as well as for the public health. 


ENGLISH AND AMERICAN LOCOMOTIVES. 

SEeveRAL weeks have passed since, in response to a 
species of challenge published by the United States 
Engineering News, we published a detailed statement 
of the working expenses of the principal railways 
of Great Britain. Our contemporary maintains a 
prudent silence concerning these figures. Mr. Forney 
twits our contemporary, and announces that he 
must take up the cudgels himself for the American 
locomotive; and, as a preliminary, he takes exception 
in a singularly disingenuous way to a statement con- 
cerning the rate at which coal is burned in locomotive 
fire-boxes in this country. We shall have something 
to say on this point in a moment; but it is expedient, in 
the first instance, to call attention to the circumstance 
that no United States journal appears to be able to supply 
any information concerning the working of an American 
railway comparable with that contained in the table 
which will be found in our impression for Nov. 7th. If 
this information does not exist, our contemporaries are 
simply dealing in guesswork; and what they have to say 
concerning locomotive expenditure is really not worth 
reading. If it does exist and they cannot obtain it for 
publication, then it is clear that they are out of touch 
with railway men, and that what they have to say does 
not represent the opinions of competent authorities. In 
that case, in a word, United States railway journals do 
not enjoy the confidence of the class they pretend to 
represent. There is, of course, an alternative hypothesis, 
which is that the information for which we have asked 
does exist, that it is available to our contemporaries, 
but that the figures are so damaging to the reputation 
of American engines and rolling stock that it is con- 
sidered prudent not to publish the figures. Our readers 
can take their choice. There is no reason why we should 
keep silence, and we have not the smallest hesitaticn in 
saying why we regard a full discussion of the merits of 
English and American locomotives as important. It is 
no secret that American locomotive building firms do all 
in their power to get orders from our own Colonies, and 
in South America, China, and Japan, for engines and 
rolling stock. This is quite legitimate, and we take no 
exception to the policy ; but, unfortunately, the endeavour 
to push sales is only too often accompanied by gross 
ignorance on the part of agents concerning the powers 
and capabilities of English locomotives. This leads to 
the je vv of statements which have no foundation in 
fact, and we should fail in the discharge of our duty if 
we did not do all that lies in our power to place the truth 
before our Colonial readers, engineers, and others who 
may have orders to give for railway machinery. We 
have no desire to say a syllable in favour of the 
English type of engine that it does not deserve, nor to 
say a word in disparagement of the American engine 
that is not capable of being proved, and up to the present 
moment it is not too much to say that our contemporaries 
have entirely failed to make their case good, and in the 
attempt to say all that can be said in favour of the 
American locomotive they have, consciously or uncon- 
sciously, made certain statements, and admitted certain 
things as indisputable, which tend to show that the 
whole system of working railway traffic in the United 
States is defective. The great difficulty with which we 
have to contend is the exceedingly nebulous nature of the 
statements made by our contemporaries. We can, indeed, 
only attack on a few salient points, while we have spared 
no trouble to put our readers in possession of the whole 
truth about English railway working. 

One of the statements possessing some clearness of defi- 
nition is that the English locomotive boiler and furnace are 
not nearly so efficient as the American, because American 
engines make as much as 800 lb. to 1000 lb. of steam per 
square foot of grate per hour, and we have given the average 
performance of English boilers as about 500 lb. Mr. For- 
ney coolly pits the average performance of English engines 
against what we believe to be an exceptional performance. 
But if we take him at his word and assume that American 
locomotives regularly burn 100 Ib. to 150 lb. of coal per 
foot of grate per hour, it will be seen that the resistance 
of American rolling stock and American roads must be 
enormous as compared with our roads, or else that the 
power wasted by the American locomotive is very 
great, or that the design of the engine is defective. 
We have no very precise figures to go upon concerning 
the American engines, but we shall, perhaps, not be far 
from the truth if we assume that the bituminous 
coal-burning engines have grate areas of about 
20 square feet. Multiplying this by 100, we have 
2000 1b. burned per hour, producing, let us say, 12,000 lb. 
of steam. If we further assume that the engines con- 
sume 25]b. per horse per hour, we have 480 indicated 
horse-power. Now English engines can do the same work 
with a consumption of 70 lb. per square foot of grate, and 
assuming the grate areas to be alike, it appears that our 
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locomotives are just 30 per cent. more economical than the 
American engine. This, it is most probable, will not be 
conceded. ‘Then the alternative hypothesis is that the 
American engine wastes more power on internal resist- 
ance than the English engine does ; or else that American 
yolling stock is harder to pull than English, either 
because of imperfections in the stock itself or in the per- 
manent way. Our American contemporaries can choose 
for themselves which deduction is right. Certain 
experiments made in the United States, and alread 
referred to in our columns, showed that little more 
than one-half the indicated power of an American 
locomotive appears at the draw-bar. There is, of course, 
another solution of the whole difficulty, which is that the 
American locomotive burns coal now and then at the rate 
of 100 1b. or 120 1b. per foot of grate per hour, but only 
for a few minutes together. Mr. Forney cites a case 
when an engine hauled a heavy train up an incline and 
consumed coal at the rate stated all the time. But it 
is evident that this performance is in no way comparable 
with that of a fast passenger engine on either an American 
or an English railway. He cites another case, purticu- 
lars of which we reproduce :—During last March, April, 
and May a careful record was kept of the performance of 
a passenger locomotive on the Hudson River Railroad 
during sixty-six runs between New York and Albany, a 
distance of 143 miles. This road is nearly level over its 
whole length, so that heavier trains can be drawn 
than on most other roads, The steepest grade is 1 in 
203, which is about a mile long. The _loco- 
motive had four wheels coupled and a four-wheeled 
truck, with 18in. by 24in. cylinders and 5ft. 10in. 
driving wheels carrying a load of 28°7 tons. The 
grate was 72in. by 35jin. = 17°68 square feet of area. 
The trains consisted of six, seven, eight, and nine. cars. 
The gross weight of a six-car train was 286 tons, of a nine- 
car train 366 tons. There were 36 trains with 6 cars, 19 
with 7, 11 with 8, and 1 with 9 cars. The average con- 
sumption of coal for the sixty-six runs was 49°46 lb. per 
train mile, and the average running speed 42°77 miles per 
hour—consequently the average consumption of coal was 
119°6 lb. per square foot of grate per hour. The coal 
used on the Hudson River Railroad is of poor quality, 
which, taken with the heavy loads hauled, made the rate 
of evaporation only 6°18]b. of water per pound of coal. 
Consequently, the average evaporation for the sixty-six 
runs of 143 miles each, or a total of 9438 miles, was 
739°12 lb. of water per square foot of grate per hour. The 
highest average evaporation for one trip was 7°80 1b. of 
water per pound of coal, and the lowest 5°38. The 
highest average speed was 47°93 miles per hour, and the 
lowest 37°3. With the nine-car train, the engine evapo- 
rated an average of 868°29 Ib. of water per square foot 
of grate per hour. The natural deduction which we 
draw is that the grate was too small for the work to be 
done—an example of defective design. The consumption 
of coal, nearly 50 lb. per mile, was very large considering 
the moderate speed attained. 

We have no reason to think that, taking speed 
as the same, American passenger trains weigh more 
than English trains. If, however, our United States 
contemporaries are right, an American locomotive must 
burn about 1001b. of coal to do the same work that an 
English engine does with 70]b. Mr. Forney finds it a 
defect in English engines that they will not burn more 
coal and make more steam. Our reply is, that we do not 
want them to do anything of the kind. With coal at 
103. per ton on the Midland, and nearly twice that price 
on the South-Eastern lines, we want to save coal, not to 
waste it. If American engineers would remodel their 
rolling stock and improve the permanent way, their 
locomotives would not be taxed as they are taxed now. 
Larger blast pipes might be used, and the whole con- 
sumption of coal would be reduced. There is no 
conceivable reason why an English boiler should 
not burn coal as fast as an American boiler, pro- 
vided the blast pipe is made small enough. But English 
engineers abhor a small blast pipe. It is not improbable 
that much of the spark trouble, which renders the 
extended smoke-box necessary in the States, results from 
the employment of contracted blast nozzles. 

It is probable that Mr. Forney will have some- 
thing to say in reply to’this article, and to simplify 
matters, we would ask him to supply definite informa- 
tion on the following points: What is the usual normal 
rate of consumption per square foot of grate per hour in 
any locomotives he pleases to select, running any fast 
passenger trains into or out of New York? What is the 
gross weight in tons of such trains under- normal 
circumstances? If his answer is to the effect that 
the rate of consumption is, say, 100 Ib. per square 
foot per hour, and the production of steam, say, 
700 lb. per foot per hour, while\the weight of the train 
and the speed are about the same as on an English 
main line, will he tell us why it is necessary that such an 
excessive consumption should take place? The replies 
should as far as possible be based on official figures, and 
must not refer to abnormal cases, but to regular everyday 
work. Such statistical information cannot fail to be 
interesting and valuable, and it may even dawn on Mr. 
Forney’s mind that it is possible the American loco- 
motive is needlessly hard-worked on the one hand, or 
that, on the other, it is really not doing more than 
English engines. We do not suppose he wants us to tell 
him what the average load of an English express engine 
is. He will not be far from the truth for a considerable 
number of fast trains if he takes it at 250 tons gross. 

We have made no reference at present to the perform- 
ance of goods engines. Passenger locomotives will 
supply for the moment subject matter sufficient for 
discussion. 





AN ECONOMICAL FUEL FOR MARINE FURNACES. 


An important factor in the complete combustion of coal, 
which seems to have been generally overlooked, is the treat- 
ment of the coal in such a way as to facilitate its con- 
sumption in furnaces built upon the most approved 





— It is, perhaps, not altogether wrong to look 
or assistance in the solution of the problem to the 
—— chemist, who may be able before very long to 

iscover some method of treating the coal so as to render its 
combustion absolutely perfect. Something has already been 
done in this direction by the inventors of machinery for com- 
pressing coal dust into solid briqueties. Considering the mate- 
rial upon which they have to work the results obtained are sur- 
prising, and should stimulate inquiry into the possibility of 
making coal a more saving fuel than it is at present. The 


Y | fine dust is not a promising material out of which to make a 


really economical fuel. From exposure to the airit naturally 
deteriorates very quickly, the action of the oxygen depriving 
the coal of a large proportion of its calorific properties. More- 
over, the bulk of the Tast which is used in the manufacture 
of briquettes is of a very inferior quality, the coal produced 
in France—where the bulk of the briquettes are m e—being 
much rer than the coal mined in England or Belgium. 
Notwithstanding this poverty of French coal dust, 
the fuel which is made from it burns with a steadi- 
ness and intensity that leads one to believe in the 
almost complete utilisation of its calorie value. With 
forced draught the briquette burns a solid incandescent block, 
and continnes red hot until it crumbles into ash. The 
flame is short, and there is an almost entire absence of 
smoke. Added to these advantages the saving of space 
which is taken up by the briquettes, and-it will be understood 
why this form of fuel is so extensively used in the French 
Navy. There is hardly a torpedo-boat belonging to France 
in which the compressed coal dust is not used, and it is con- 
sumed in the battleships wherever possible. These briquettes 
are generally penn a mixture of from 8 to 9 per cent. 
of pitch with 92 to 91 per cent of coal dust. In the most 
improved machines the coal dust and the pitch are shovelled 
into a hopper, and it is not;touched again until it is auto- 
matically stacked in the yard outside the engine-room. The 
materials are consolidated by means of a mixing apparatus 
into which steam is admitted. A form of coal which 
by itself is almost useless for burning is thus converted into 
a really serviceable fuel that, as regards cheapness, may be 
made to enter into successful competition with the best 
steam coal. It is almost too much to expect that the English 
steam user will at once break through his traditions in order 
to use a fuel that has not- undergone the test of general use 
in this country. Nor is it necessary that he should employ 
this fuel for stationary engines when such an ample supply 
of coal is at hand. Where the compressed fuel might 
perhaps be advantageously used is in the furnaces of marine 
engines. It is extensively used now in torpedo boats. 
In view, moreover, of the possibility of approaching more 
nearly to the theoretical amount of steam to be obtained 
from coal, and of the work which is being done by compressed 
fuel upon the Continent, it would be interesting to have 
some trustworthy data as to the relative value of briquettes 
and ordinary coal. This data must be forthcoming at some 
time or another if the British steam user is to pursue his 
economical] policy to the furthest limit, but for the present 
he is relieved from the necessity of extensively adopting this 
class of fuel by the good quality of the coal which is at his 
command, and by the relatively high values of slack at the 
English coal-mines. 


THE FROST AND THE ENGINEERING AND METAL TRADES. 


THE out-door departments of the constructive engineering 
trades are always to a greater or less extent interfered with 
by winter weather, but the frost, which has now continued 
for a fortnight, has been so unsually severe as to have stopped 
such operations to a greater extent than for the long period 
of thirty-seven years ; for we must go back to January, 1854, 
for a parallel to the present condition of affairs. On the 
canals in Staffordshire and Lancashire the usual ice-boats, 
clad with iron and propelled by steam, or drawn by a team of 
as many as a score of horses, are ineffective to keep the canals 
open, and the consequence is that supplies of coal and iron 
can hardly be got to the works. Several large iron and steel 
and engineering works in different parts of the kingdom, 
which under ordinary circumstances would by this time 
have again been at work a full week, have not yet resumed 
operations after the holidays, and in certain cases there is some 
amount of distress amongst the operatives. We know of one 
large galvanised ironworks, employing some 800 hands, and 
peying away generally about £1500 a week in wages, which 

as not done a stroke of work since Christmas, and is still 
idle, ly in consequence of the frozen state of the canals, 
and the consequent difficulty of ‘getting sufficient supplies of 
fuel, and also owing to the difficulty of getting black sheets 
from the ironworks. This state of things comes at an in- 
opportune time, for trade in iron and steel is now in a lower 
condition than it has occupied at-any time during the twelve 
months, and producers want to be in a position to make the 
most of whatever demand is stirring. _Should the frost con- 
tinue, prices will probably be temporarily raised of most 
descriptions of iron and steel, and the weather, at this 
moment, is therefore a matter of interest in connection with 
the quarterly meetings of the iron trade, which this week are 
being held alike in the Midlands and in the North of England. 
In the interests of the engineering and thé-iron and steel 
trades it is to be hoped that the present severe weather will 
not be of much longer duration. 


IDLE STEAMSHIPS AND ENGINEERING, 


Ir is believed that at the present time there-are 150 steam- 
ships laid idle at the various ports. of the kingdom, and that 
the number will be increased before the. end of the winter. 
There is a twofold reason for the idleness—it is partly due to 
the closing of navigation through frost, and partly because 
freights have consequently fallen to a point that is unprofit- 
able for all but the most economically working vessels. But 
already the idleness of so many steamers is beginning to 
affect some of the freights, and outward rates to the Medi- 
terranean and homeward rates from the United States have 
risen from the lowest point they had reached. But such an 
effect will be slow, and it is probable that the large amount 
of tonnage that has been built during the past two years will 
tend to keep rates down to a lower pitch then they have 
been of recent years, and hence economy in the working of 
steamers will be essential if profits are to be looked for. 
Whatever may be the effect of the low range of freights on 
shipping, it is certain that it is quite likely that marine 
engineers may benefit. The cause of the unprofitable nature 
of shipping investments just now is that, concurrently with 
a decrease in the earning ‘power, there has been an increase 
in the working expenses through the higher price of coal and 
the higher wages, as well as the long delays of the steamers 
at the ports. It is evident that the cost of coal is one of the 
important items in the working expenses, and not only is 





there the increased cost at the home ports, but the high- 
riced coal at the foreign ports is also rendered much higher. 
tt is here that the more modern vessels have the 
advantage, for their coal consumption is so much less that 
he cost of working is appreciably lower, and thus the 
vessels with the more modern engines can pay their way with 
freights at a lower point than can the vessels with older 
engines and with a larger coal consumption. It is not only 
that the tonnage of coal used is less, but there is more room 
for cargo, because it is needless to carry so much coal. It is 
quite probable that one result of the enforced idleness of so 
many steamers will be that the marine engineers may 
receive orders for modern engines from some of the owners 
of the vessels that are laid idle, and that thus there may be 
fuller work at the marine engine works. It will be some 
time before trade turns sufficiently to set the idle ships at 
work; but the effect of probably 185,000 tons being laid up 
for a month or more must be very considerable on the freight 
market, for it means the withdrawal of facilities for a large 
amount of traffic, which will be long before it is overtaken. 


THE MINERS IN CONFERENCE. 


BrirMINGHAM is again the meeting-place of the Miners’ 
Federation of Great Britain. A formidable programme is 
before them. The President, Mr. Benjamin Pickard, M.P., 
will find that he will not be able to make much progress with 
the new mines measure, or the Eight Hours’ Bill, which have 
both been well thrashed out. Nor is there a great deal more 
to be said about the Employers’ Liability Bill, on which both 
sides have fully stated their views. As regards the Eight 
Hours’ Bill, that question is in rather an interesting condi- 
tion at present, owing to the colliery-owners having agreed to 
meet the representatives of the men on the 21st inst., at the 
Westminster Palace Hotel, to confer with them on the sub- 
ject. But it needs a very sanguine mind indeed to discover 
much ground for a settlement of the dispute in the existing 
condition of affairs. At this moment the miners are not 
working eight hoursa day. In the Yorkshire district, the 
coalowners complain bitterly of the way in which the men do 
their duty. During the last fortnight, the holiday time has 
been worse than ever. The men are resuming work very 
irregularly, and therefore causing much trouble by making 
the keeping of engagements impossible. The difficulty is 
accentuated by the iron and steel works being busy, and by the 
cold weather as well. The miners’ leaders express themselves 
as dissatisfied with the concessions made to the railway com- 
panies in regard to contracts for locomotive fuel. They blame 
them for throwing away 6d. per ton by accepting 10s. after 
they had decided to ask 10s. 6d. It may be taken for granted 
that our coalowners would not have taken 6d. per ton less if 
they could have helped it ; and the union agents should give 
them credit for acting on the knowledge they possessed. 
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Kalendar fiir Maschinen Ingenieure, 1891. By W. H. 
Un ann. 580 illustrations. Dresden: G. Kiihtmann. 
Tu1s well-known annual appears for the seventeenth 
time, but in a modified form. From the introductory 
notice we gather that our German professional brethren 
have begun to murmur against the excessive amount of 
useful knowledge that they have been called upon to 
carry about in addition to the space provided for daily 
notes in their so-called pocket-books, and to meet this 
not unfounded complaint the editor has divided the 
volume into two parts, of which the first, or pocket-book 
proper, coniains only so much numerical and technical 
detail as may be required when travelling or generally in 
outdoor work, while the second, containing a more 
complete series of tables and data, is intended for use in 
the office as a companion to the drawing board. This 
contains a large amount of information upon constructive 
matters, much of which will be of interest to other than 
German engineers. _ The sections on water-power and 
turbines, the newer forms of steam boilers and engines, 
and the methods recommended by the German engineers 
and boiler inspection societies for conducting boiler 
and engine trials, are perhaps the most noticeable. 
The numerical tables are well arranged, especially 
cne of four-figure logarithms in the second part. 
These, according to the editor, are, next to the slide 
rule, the most convenient aid in mechanical compu- 
tation, as the resulting error cannot, under the most 
unfavourable circumstance, exceed ;}5 per cent., which 
for most purposes is well within the limits of possible 
accuracy of observation, and from the use that we have 
made of this table since receiving it we are inclined to 

agree with him. 





Deutscher Schlisser und Schmiede Kalendar. 1891. By U.R. 

Maerz. Four Parts. Dresden: G. Kiihtmann. 
Txis annual, which is similar in general appearance to 
Uhland’s Kalendar, with the exception of the type—the 
German instead of Roman character being used—is divided 
into a general and three special parts, which are issued 
separately. The first contains material necessary to 
smiths of every degree, such as arithmetical and geome- 
trical tables, weights and measures, weights of metal 
bars, plates, sheets, wire, and work-shop receipts under 
the different heads of fire, mechanical, and chemical work, 
and directions for the calculation of the simpler details of 
construction, such as shafting bearings, belts, and toothed 
gears. Of the three special parts, the first intended for 
shoeing smiths, contains details of the structure and 
formation of the horse’s hoof, instructions for fitting shoes, 
and some practical farriery; the second, for building smiths, 
is very full of information as to the design and cost of 
sashes, balconies, gas and water pipes, and other builders’ 
iron work as used in Germany; while the third, 
devoted to ornamental iron work, contains a series of 
designs for railings, gates, lamps, and other work likely 
to be of use to others than the class of operatives for 
which it is specially designed. 








PRIVATE BILL PROCEDURE. — Besides the Scottish measure 
recently referred to in the Times, the Government have brought 
in a Bill for reforming procedure with regard to private Bills 
originating in Ireland, The Bill was read the first time during the 
first part of the present session. It has not yet been printed, but 
authoritative assurance can be given that it follows very much the 
lines of the measure relating to Scotland. 
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NEW EDGE RUNNER GRINDING MILL. 


NEW EDGE RUNNER GRINDING MILL. 


In the edge runner mills hitherto used, the material to be 
ground finds its way on to the pan direct. After being 
ground it is discharged by scrapers, then sifted, part of the 
material not being reduced to the desired fineness. In this 
new edge runner mill, the material is fed through the central 
hollow shaft, which extends into a hopper at its upper 
extremity, and passes over a conically-arranged sieve at the 
bottom, which allows the fine material to sift through, and 
only the coarse to reach the pan for treatment by the runners. 
Edge running mills, as a rule, are used for the grinding and 
re-grinding to the finest powder, of materials that have 
been previously reduced, but are not sufficiently fine. It will, 
therefore, be seen that the advantage this new edge runner 
offers, consists in allowing only the material of not sufficient 
fineness to reach the pan, thus considerably increasing the 
capacity of the mill, and preventing the already sufficiently 
fine material being ground over and over again, which when 
done in other mills, is apt to reduce the quality. _ 

As regards its further mode of operating, the mill takes up 
the material ground in the pan by means of an elevator, which 
is arranged to rotate with the runners, and throws the 
material on conically arranged sieves; thus, in one opera- 
tion, permitting material of the desired fineness being 
obtained at once, without the aid of auxiliary machinery for 
sifting. The runners are so arranged on the shaft that each 
one may rise or fall independent of the other, thus ensuring 
their always working on the bottom of the pan. The runners 
are made of a diameter varying from 4ft. to 6ft. 6in., and of 
1ft. to 1ft. 4in. in width. The weight of each runner is from 
1} to 33 tons, and they run at twelve to fourteen revolutions 
per minute, having driving pulleys of 4ft. to 5ft. diameter, 
and 6in. to 1lin. wide. The power required to drive the mills 
may be gathered from these dimensions, and is given as from 
5 to 15-horse power according to size, and the capacity is, we 
are informed, from 12 to 30 cwt. of hard material per hour. 
The mill is made by the Anti-Friction Conveyor and Grind- 
ing Mill Company, London. 








TENDERS. 


TEMPORARY PUMPING PLANT. 

List of tenders for providing temporary pumping plant and 
executing certain works in accordance with specification to 
augment the existing supply of water by 1,000,000 gallons per day, 
for the Sutton-in-Ashfield Local Board. George Hodson, M.I.C.E., 
F.G.8., Westminster, enyineer :— 


s. d. 
Doewra and Son, London .. .. .. .. .. .. 6411 0 0 
Tilley and Sons, London .. .. .. .. .. .. 2832 1 8 
Fotherby and Son, Burnley .. .. .. .. .. 250210 0 
Tomlinson, J., Derby .. .. .. .. .. .. «. 2475 0 O 
Bowman, Henry, Mansfield .. .. .. .. .. 2209 1 7 
Price and Shardlow, Nottingham .. .. .. .. 2034 0 0 
Vickers, Eensy, Nottingham (accepted) .. .. 1950 0 0 








A GENERAL Exhibition is to be held at Prague in the | 


early part of this year. Amongst other things, in Group 27 will 


he exhibited machines and apparatus for prevention of accidents. | 
Tbe Exhibition will include—machines ; chemical industry ; mining | 


and foundry; architecture; transport; and lighting. Mr. Arthur 
Go%iet, Prague (Carolinenthal), is the official representative. 
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UTP esscseupett tna TH WALL 


ARMFIELD’S EMPIRE TURBINE. 





THE accompanying engraving illustrates a form of volute | 
turbine manufactured by Messrs. J. J. Armfield, Ringwood. 
It is shown with horizontal gates in p>sition in the turbine 
pit, a portion of the casing being removed to show the water | 


provision. for the service, up to within two years the War-office 
obtained from Parliament the necessary supplies of money for both 
land and sea services ina common vote. It was impossible to distin- 
guish in the Estimates what was actually required or provided foreach 
service, This system led to financial confusion, and our supplies of 
ordnance and munitions fell lamentably short of the demands; ships 
were without guns, and guns without ammunition. In this state 
of matters the Admiralty pressed upon the Treasury for a change, 
or they would decline responsibility for the efficiency of the fleet. 
An alteration was made in 1888-89, and for the first time the Board 
of Admiralty obtained the money they uired for ordnance. 
Although they thus secured the allocation of a fixed sum for the 
naval service, the practical administration of the vote remained 
with the War-office. Strange as it may sound to men of common 


| sense, the naval authorities could not either purchase or control 


the outlay of their vote. Only by the most circumlocutory process 
cculd the Admiralty obtain the supplies of which they stood in 
need, and, if we are correctly informed, no record existed of the 
stock in hand actually available for use, as the remarkable practice 
prevailed of regarding orders in course of manufacture as so much 
stock ready for use. 

This dangerous and senseless state of things continued in spite 
of protests from the Admiralty, until last year the attention of the 
Public Accounts Committee was called by the Auditor-General to 
the matter as a scandal on the. system of account-keeping. Mr. 
Forwood, the Financial Secretary of the Admiralty, and Mr. Knox, 
the Accountant-General of the Army, were examined by the Com- 
mittee, and they appear to have expressed very strong opinions 
adverse to the system. The result was the appointment of a Com- 
mittee, of which Mr. Forwood was made pa arn while on it 
were Mr. E. Waterhouse, Mr. Mills—Deputy Auditor-General— 
the Hon. St. John Brodrick, and others, to inquire into the 
custody, accounts, and purchase of ordnance stores. That 
Committee has, we believe, presented a very complete 
report, recommending radical changes. The report has not 
yet been made public, but enough is known of the impending 
changes to justify us in congratulating the Government upon the 
action about to be taken. In short, we learn from the Times that 
the Admiralty are to receive into their own custody all the guns 
ind stores provided for the fleet, the War-office retaining charge 
only of sed service articles. The gun wharves are, asa rule, to 
be divided between the two services, and a complete division is to 
be effected both at home and avroad. We are promised that this 
revolution will not add to the cost, but that officers at present 
serving under the War-office will pass over to the Admiralty. 
Colonel Pease, at Portsmouth, is toe be at their head, with his 
principal quarters at Woolwich. We shall await with much 
interest the publication of the Committee’s report, as it is most 
‘lesirable that a matter as to which there has been so much 
diversity of opinion and practice should be finally settled on lines 
that will re-establish public confidence in the administration of a 
service on which the security of the Empire so much depends. 








ENGINEERING TRADES IN 1890.—In their half-yearly engi- 
neering trades’ report, Messrs. Matheson and Grant say: ‘‘The 
year just closed has been the most prosperous since 1873, for 
though in the autumn of 1879 there was a sudden revival and a 
rise in prices even greater than has lately prevailed, that revival 
was due to temporary causes, and subsided carly in the following 
year. The present activity has already lasted two years, it is still 
in operation, and, subject to certain contingencies to be presently 
referred to, is likely to continue for some months to come. The 
Board of Trade Returns for the whole year show an improvement 
over 1889, although there is a diminution during the last few 
months. The engineering trades are particularly dependent on 
foreign enterprise, and when, in 1888, theaccumulation of public works 
waiting to be done culminated ina general launching of such projects, 
ample capital wasavailablefortheiraccomplishment. South America, 
which has during the last few years played so important a part asa 
customer for the engineering manufactures of this country, is now 
an immediate cause of depression. The natural demands of the 
Argentine Republic, stimulated by bold financiers, have led to 
excessive borrowings, and engineers, together with the trades de- 

nding on them, who have benefitted by the expenditure, are 
likely to feel most keenly the reaction now that the supply of 

money is arrested. Harbours 
and docks, waterworks on an 
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| part of the defences of thecountry. As regards the parliamentary 


unpr edented scale, mining 
projects, railways, electrical 
schemes, have all been equipped 
from Great Britain, and contracts 
forsuch supplies will be ranning 
for some months to come. Steel: 
The manufacturing capacity of 
the country is so large as to keep 
down prices, notwithstanding the 
great consumption. The price 
of heavy rails from 70 Ib. to 90 Ib. 
per yard has, during the last few 
months, fluctuated within a 
narrow range above and below £5 
od ton, light sections being from 
0s. to 40s. dearer, and there is no 
likelihood of an advance, the 
downward movement of ship- 
building tending to cheapen the 
cost of steel-making ore and pig 
iron. Mechanical engineers in all 
the numerous branches have been 
busy, not only for public works 
. and new projects, but as purveyors 
to their own and kindred trades. 
The machinery of production in 
steel-works and factories has been 
largely renewed and improved out 
of current profits, and the simul- 
taneous demand from many 
quarters has afforded iegitimate 
ys pee d for better profits than 
du a times allowed. Mining 








entering the wheel. The turbine is made in two parts, being 
practically two distinct wheels on one shaft, and with the 
horizontal gates, the turbine becomes very suitable for 
variable streams and tide mills. 

The gate slides horizontally, and the water is thus admitted 
as a vertical thin or thick column always the whole depth of 
the wheel, so that it passes more directly to the buckets than 
when a rising and falling gate is used. 








NAVAL GUNS AND ORDNANCE STORES. 





THE question of the supply and custody of guns and naval 
ordnance stores to the Navy has from time immemorial been a 
subject of controversy. 

From time to time the ordnance service both for Army and Navy 
bas been intrusted to a separate department, sometimes under an in- 
dependent Minister; at other periods it has been administered 
under the surveillance of the War-office. In recent years it has 
formed a branch of that department. Under this arrangement the 
larger part of the work for the armament and equipment of the 
fleet has been intrusted virtually tothe War-office. It has been re- 
sponsible for the character, sufficiency, and efficiency of this vital 








and plant of very 

great variety have been exported 
, on a large scale, engineers benefit- 
ting, as they alwaysdo, by the enterpriseand expenditure of specula- 
tive investors. Locomotivesand rolling stock: The limited number 
of firms in this country who make first-class locomotives 
have been fully occupied during the year, for not only have 
they shared in the general demand for railway material from 
the colonies and foreign countries, but they have had 
unusually large orders from the railways at home. Notwithstand- 
ing this activity, no addition] factories have been established, 
past experience in this regard having shown that in the 
average of years the existing firms can fully satisfy the demand. 


| Agricultural engineers have had two years of activity and profit ; 


the makers of ete and the smaller classes of machinery are 
still busy ; but there is already a falling off in the demand for 
portable engines and the heavier kinds of machinery, In 
structural steel aud ironwork the leading makers of the country 
have been and still continue busy, and, while prices have been fairly 
profitable, purchasers have had all the ‘advantage which modern 

hinery and competition afford. That is to say, steel or iron 
structures of a higher standard in regard to material and work- 
mansbip than prevailed twenty years ago, can now be bought more 
cheaply. The private Bills and provisional orders for the coming 
session, though much fewer in number than usual, will involve con- 
siderable ep ergs among engineers and the trades dependent 
on them. ost of the principal railway companies are seeking 
— for extensions, and in some cases for amalgamation with 
other lincs 
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CALORIMETERS FOR TESTING FUELS ON A 
SMALL SCALE, WITH NOTES ON FUEL. 
TESTING STATIONS. 


Tue calorific value of any fuel is the number of heat units 
developed or given to water by the complete combustion of a 
given weight, say 1lb, In this paper the unit is taken as the 
amount of heat required to raise the temperature of 1]b. of water, 
at 82deg. Fah., ldeg. The determination of the calorific value 
of fuel is an important subject, which has not received the 
attention it deserves, especially in this country. One consequence 
of this neglect is, that although there are many methods of 
determining this value, no one of’ them is recognised as the 
standard. e methods may be classified in three well-defined 
groups, namely:—(1) By calculation from the chemical analysis of 
the fuel; (2) by combustion on a small scale—a few mmes—in 
some form of calorimeter; (3) by combustion on a large scale— 
a few tons—under a well-arranged steam boiler, used as a test 
boiler, 

(1) In order to calculate the heating value of a fuel, a reliable 
chemical analysis is required, and this is ily expensive. 
Moreover, when the analysis is obtained, the | ding authorities 
are not yet quite cael upon the value to be assigned to the 
various combustible elements, nor upon the allowances to be made 
for possible changes of state during combustion, from solid to 
liquid, or from lic uid to gaseous. Nor are they agreed concernin, 
the chemical combinations which exist previous to combustion, an 
their effect on the results; whether, for instance, when hydrogen 
and oxygen are both present, they are necessarily already com- 
bined as water, or combine during combustion. The following are 
the calorific values of the elements generally found in all fuels :— 
Carbon, 14,544 British thermal units; hydrogen, 62,032; sulphur, 
4032, Or, in other words, 11]b. carbon by complete combustion 
can raise 14,544 lb, water 1 deg. Fah. Assumi t the behaviour 
of carbon, hydrogen, &c., in combination is same as that of 
carbon alone, the calorific value of a sample of coal of the following 
chemical analysis can be calculated thus :— 











fic value of 











Calori 

From analysis of coal, vent | 1b. of each Heat jt Ib. of 
| element. = 

Ib. Thermal units. Thermal units. 
Carbon 4. «ce se ce oe | 0-380 | 14,544 12,799 
Hydrogen .. | 0045 | 62,032 2,791 
Suiphur ee. 04: 6 ous | 4,032 82 
Oxygen, nitrogen, and ash..| —0°067 0 0 
Totals .. .. ..| 1000 | 15,622 





Recently the calorific value of carbon in the conditions of amor- 
phous carbon, graphite, and diamond, has been most carefully 
determined by Messrs. Berthelot and Petit. The results obtained 
by these experimenters were :— 


Thermal units. 
Amorphous carbon .. -. = 14,647 
Geet, 2s. 54. os oo of =. 16900 
Cape diamond .. ‘ = 14,146 


The result obtained with amorphous carbon is practically the same 
as that of Favre and Silbermann above, onal , 14,544. Messrs. 
Berthelot and Petit’s experiments were made with the bon.b 
calorimeter. 

In the example given the whole of the carbon in the coal was 
supposed to develope 14,544 thermal units, but Mr. Corndt assigns 
a higher value than this to the volatile portion, namely, 20,185 
thermal units, and retains the value 14,544 for the fixed portion of 
the carbon. He thus values a coal rich in hydrocarbon much higher 
than an anthracite coal, Another method of calculating the heating 
power of a coal fromanalysis isknownas Dulong’s, It is assumed that 
all the oxygen and hydrogen present in the coal are combined 
in the form of water, so that only a part of the hydrogen is avail- 
able for combustion. Taki he analysis of coal above given, 
if the oxygen present be 0-032, the available hydrogen = 0°045 - 


0-082 _ 0-041, and the thermal units derived from the hydrogen 
are accordingly reduced from 2791 to 2343. Another formula by 
Mr. Ser gives the calorific value in thermal units of any coalas = 
5184 (“= + 8 hydrogen. ) 

These various methods of calculation have been compared by 


Mr. Scheurer-Kestner in a recent article on ‘‘The Study of an 
English Coal.”? The following are his figures :— 


calories wnite. 
Calculation by the formula of Dulong .. .. 8452 .. 15,214 
Scheurer- Kestner m 
% " and Meunier \ $586 .. 16,465 
” ” “* 


Cornit 8674 .. 15,613 

én ics MOMs ox) cab van Gc ee 
Experimental result by Mr. Scheurer-Kcstner 8864 .. 15,955 

In this particular instance Cornfit’s method gives the nearest approach 
to the result obtained by experiment ; but this is not always the 
case. Sometimes one and sometimes another method approximates 
most closely, 

It is the practice of Mr. Scheurer-Kestner and other authorities 
to give the calorific value as of pure coal—that is to say, the 
results obtained in any experiment are corrected for the quantity 
of incombustible matter present, and the figures given represent 
what the result would be if the sample were all combustible. A 
reason for this practice will be found on referring to Mr. Scheurer- 
Kestner’s paper, where he frequently records large differences in 
the proportion of ash from the same coal. 

Another important point to be considered is the necessity for 
correcting the calorimetric determinations of the value of a given 
coal for the latent heat of vaporisation of the water produced by 
the combustion of the hydrogen. In the calorimeter the aqueous 
vapour is generally condensed when the latent heat of vaporisation 
becomes sensible, and the coal is declared to a certain 
amount of heat which no ible arrangement could extract from 
it in boiler practice, If this correction be applied to the example 
given above, it will be found that the hydrogen produces 0°4 lb. 
of water, and with 966 as the latent heat of vaporisation, the 
difference, 391°2 thermal units, is the quantity by which the calcu- 
lation should be reduced. The same result may be obtained 
directly by taking the calorific value of hydrogen at 52,357 instead 
of 62,032 thermal units. 

(2) The determination of the exact amount of heat developed in 
chemical operations—generally combinations of the substance with 

or oxygen—is a subject which has received considerable atten- 
tion from a number of skilful experimenters, including Lavoisier 
and Laplace, Rumford, Dulong, Despretz, Favre and “Silberman, 
Andrews, Berthelot, Thomson, and others. Most of these scientists 
devised special apparatus to test the substances they were study- 
ing, but none of them produced a simple instrument, by means of 
which the calorific value of a complex material like coal could be 
fairly and accurately determined, without the assistance of skilled 
experts, This was practically effected some years later by a calori- 
meter designed specially for burning coal, 

Of late years the Lewis Thompson calorimeter has been perhaps 
the best known, and most generally used, but the authors consider 
that it is only valuable as an approximate instrument, and cannot 

relied on for accurate wolleg, except in very careful hands. 
As a rule, it does not give results nearer oth 5 to 10 per cent. At 
the request of one of the authors, who sent him a Lewis Thompson 
calorimeter, Mr, Scheurer-Kestner made a series of experiments 


1 Abstract of yerer by Bryan Donkin, jun., M. Inst.C.E., and John 
Holliday, a % Inst. C.E., ‘‘ Proceedings” of the Institution of Civil 
eers, vol. cii. 


2 Bulletin de la Société de Mullhouse (1888), vol. lviii. p. 324. 








with it. Having already conducted many trials on the heatin 

eed of coal with his own calorimeter of the Favre an 
ilbermann type, he was able to compare exactly the two sets of 
results with similar coal, and arrived at the conclusion that the 
Lewis Thompson calorimeter, in good hands, would give an approxi- 
mation within 4 per cent., but that an allowance must be made 
of 15 per cent. instead of 10 per cent., as Lewis Thompson advised. 
The apparatus, which is on the principle of the diving-bell, 
consists of a cylindrical glass vessel, about 3}in. in diameter, and 
18in. high, gauged to show 2148 cubic centimetres of water. The 
fuel is burned in a thin copper cylindrical tube, called the furnace, 
fin, in diameter, about 44in. long, und open at the top, which is 
supported in the middle of a copper base-plate. This base-plate, 
by means of springs, can be quickly attached to the bottom of a 
copper vessel called the condenser, which is in effect a kind of 
diving-bell. The fuel is thus kept perfectly dry, and is burnt 
under water. The products of combustion escaping through 
holes made in the base-plate, and being forced to rise through 
the water, they give up all their heat before escaping into the air. 
The oxygen necessary for combustion is wapened y an oxygen 
mixture composed of three parts ne weight of chlorate of potash— 
KC10,—with one part of nitre—KNO,—which is intimately mixed 
with the finely-powdered fue] to be experimented on, the salts 
being decomposed by the heat evolved. The proportion of this 
oxygen mixture to that of the fuel sbould be varied according to 
the nature of the latter. Ignition is effected by means of a small 
fuse of cotton steeped in nitre, which is put into the mixture and 
fired before the diving-bell is placed in the water. The quantity 
of fuel used foreach operation is generally 2 grammes—30 grains — 
and the quantity of water 2148 cubic centimetres, at the ordinary 
temperature of the laboratory, but these quantities may be slightly 
varied, The a pee are oma in order to obtain the 
results in the desi form without calculation. Thus, the heat 
required to convert 1 gramme of water at 100 deg. C., or 212 deg. 
Fah., into steam at atmospheric pressure is 537 calories, or 
about the quantity stored up in ;4, gramme of coal; 1 gramme of 
coal would therefore raise 537 grammes of water 12 deg. C., and 
1074 (537 x 2) grammes 6 deg. C. This rise of temperature in the 
water is convenient for accurate observation. lf the thermometer 
shows a rise of 6 deg. C., it is evident that the value of coal 
expressed in pounds of water evaporated at 212 deg. Fah. per 
und of coal is $ x 2 = 12, or 12 x 966 = 11,582 thermal units. 
n this calculation nothing, however, is allowed for heating the 
various parts of the apparatus, or for loss by radiation, imperfect 
combustion, &c. The rule given by Thompson was to add 10 per 
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cent. to the results of the experiment, and this was supposed to 
cover all errors, but this percentage is insufficient. The general 
rule when making experiments is to use 20 grammes of oxygen mix- 
ture to 2 grammes of coal, but different classes of coal require 
different proportions, The authors found that, with coal rich in 
hydro-carbons, higher results were obtained by increasing the 
proportion of oxygen mixture up to at least 26 grammes for 2 
grammes of coal, e larger quantity of oxygen mixture steadied 
the combustion by separating the particles of coal, and the fuel 
was more completely burned, It had also the effect of lengthen- 
ing ype I the duration of the experiments, and although the 
loss by radiation was thus ter, a higher result was generally 
obtained. Unfortunately, the copper bustion ch soon 
became very thin at the top, a copper cylinder being found, after 
twelve experiments, to have ‘himinjshed 0°8 gramme per experiment. 
This wasting was attributed to oxidation caused by the heat. Pro- 
bably a platinum cylinder, although costly, might be more satis- 
factory. With coals rich in hydrocarbons this instrument was 
found to be fairly certain in its working, but coke and anthracite 
burned with difficulty, and seldom thoroughly. In order to test 
the value of this and of other forms of calorimeters, the following 
method was adopted by Mr. Scheurer-Kestner. A sample of pure 
charcoal was burnt, and the rise in temperature of the water, 
divided by 14,540 thermal units—the calorific value of pure carbon 
—gave the value of the apparatus per degree, allowance being 
made for the amount of ash in the sample of charcoal used. The 
employment of charcoal for this purpose cannot, however, be 
recommended, as the purest obtainable samples often contain 
large and varying amounts of hydrogen. This must either be 
removed—a difficult operation—or the quantity determined by 
analysis and allowed for in the results. tt is preferable to use a 
sample of a coal of known heating power, ascertained with one of 
the best laboratory instruments. By making a few trials with 
various coals of this kind an average is obtained, which for com- 
mercial purposes is sufficient. 

After considering carefully the different calorimeters in use, the 
authors came to the conclusion that the best instrument for com- 
mercial and ordinary scientific purposes is that designed by 
Professor William Ttomson, and described by him in a paper read 
before the Society of Chemical Industry.4 
In this instrument Lewis Thomson’s diving-bell arrangement 
is retained, but instead of the oxygen for combustion being 
supplied by the decomposition of solid potassium chlorate, it is 
forced into the diving-bell in a gaseous state, and made to impinge 
as required upon the glowing fuel, perfect combustion being thus 


3 Bulletin de la Société de Mulhouse (1888), vol. lviii. p. 506. 
4The Journal of the Society of Chemical Industry (1886), vol. v. p. 581. 














secured. In the first place one gramme of fuel is placed in a small 
platinum crucible—Fig. 1—which stands on a clay support B, 
attached to the base-plate H. The glass diving-bell T is secured 
to the base-plate H when required by springs ; a copper tube E 
fits closely, and is made tight by india-rubber tubing. Flexible 
tubing connects the copper tube by a tap with the holder con- 
taining the oxygen gas. The bubbles of gas are broken up by 
screens as they rise, and the heat they contain is thus thorough] 
imparted to the water. The charge is ignited by a very small 
fuse, and to minimise radiation the calorimeter is protected by a 
tin casing. One great advantage in this instrument, and an im- 
portant improvement on others, is that the thermometer for taking 
the temperature of the water can be read through an opening in 
front, and combustion seen and watched the whole time. 

Professor Thomson used one gramme of dried fuel to experiment 
with. The total heat capacity of his apparatus is equal to 72 8 
grammes of water, and the quantity of water used is grammer. 
Thus a rise of 1 deg. Centigrade in the temperature of the water is 
equivalent to 2072°8 calories, or 3°858 Ib. of water evaporated at 
212 deg. Fahrenheit per lb. of fuel. A small allowance is made, 
which should be determined experimentally, for loss by radi- 
ation, &c. 

In making experiments with this instrument, the 2000 grammes 
of water are either weighed or measured into the glass vessel. 
With the exception of the platinum crucible, the whole apparatus 
stands in the water for a few minutes before starting a test, to 
bring it to the same temperature as the water. The different 
parts of the instrument are then adjusted, the crucible is placed in 
a, the fuse lighted, and the diving-bell filled with oxygen. 

he requisite pressure in the gasholder is obtained by connecting 
it with any water main, and the oxygen is thus made to flow 
steadily into the bell. During combustion the products escape 
downwards through the perforated base-plate, and then ascend 
through the water. At the beginning of combustion, especially 
with smoky coal, the end of the tube E is kept in the upper parts 
of the bell, but is gradually lowered into the crucible as the 
volatile portions of fuel are burnt. Towards the end it is moved, 
so as to direct. the stream of oxygen on to the unburnt portions, 
and insure complete combustion. All the coal having been con- 
sumed at the end of an experiment, the water is admitted into the 
diving-bell, its temperature is again taken, the rise in degrecs 
multiplied by the value per degree of the instrument, and thrs 
the required heat-value of the coal is obtained. 

Any coal containing less than 25 B ed cent. of incombustible 
matter, such as anthracite, coke, and breeze, may be burned in 
this calorimeter. Coals that burn with a flame sometimes smoke, 
and are difficult to deal with satisfactorily ; when this occurs the 
results should be rejected. The difficulty may be met: (1) by 
breaking the coal into pieces about the size of a pin’s head, instead 
of into powder; (2) by keeping the end of the oxygen tube in the 
upper part of the diving-bell till all the gas is given off and burnt. 
Combustion generally occupies from four to five minutes, and the 
ash is often found in the form of small shot melted like clinker in 
a boiler furnace. Analysis of the escaping gases always shows a 
large excess of oxygen, and small quantities of carbonic oxide are 
sometimes found when smoky coals are burned, but not otherwise. 
This apparatus has been slightly modified by one of the authors 
—Fig..2. The metal outer vessel is replaced by glass, through which 
the progress of combustion can be more clearly seen, and 2 grammes 
of coal are used for each experiment instecd of 1 gramme. 
The calorimeter is mounted on a stand, with a rod supporting two 
thermometers, one for giving the temperature of the surrounding 
air, and the other that of the water of the calorimeter. The 
second thermometer is sc fixed that when the bulb is half way 
down the glass vessel, the lowest reading is level with the top. 
The thermometer is graduated to mark from 7 deg. to 30deg. 
Centigrade. Each degree is in. long, and is divided into twenty 
parts, it being essential to read the temperatures with the greatest 
accuracy. With 2 grammes of coal, combustion lasts from ten to 
twelve minutes. Experiments were made to determine the loss by 
radiation, which onan average was found to be 0-02 deg. Centigrade 
per minute. To test the value of theinstrument, asample of Welsh 
coal, the heating power of which had been already determined by 
many careful laboratory trials was repeatedly experimented upon. 
After allowing (1) for the heat absorbed by the apparatus, 
(2) for the heat carried away by the gases, and (3) for loss by 
radiation, the result was found to be between 2 and 3 per cent. 
below the previously ascertained value of the coal. In certain 
cases, where large interests are involved, it may be advisable 
to supplement the calorimetric results by investigations carried 
out on the scale of actual practice. In studying any coal, it 
is of interest to know not only the results from the calorimeter, 
taking say a mean of three or four good experiments, but also to 
com this combustion on a small scale with the more important 
results obtained by burning several tons of the same coal under a 
boiler. To find out the relation between these two methods of 
testing fuels is of importance. Much, of course, depends upon the 
boiler, although combustion under it can seldom be so perfect as 
in a calorimeter, and much also upon the rate of combustion and 
other conditions. With coals and gas coke the authors obtained, 
as a general rule from various experiments made on the same kind 
of fuel, a difference of from 35 to 40 per cent. between the results 
given 7 a Lancashire boiler and by a calorimeter. In other words, 
if a coal gave 101b. of water per pound of coal in the calorimeter, 
it gave 6°5lb. of water per pound of coal in the boiler, or 65 per 
cent. efficiency. In other cases higher results have been obtained, 
up to 80 per cent. about. This approximate relation having been 
ascertained for given conditions, and the calorific value of a coal 
given, it is easy to calculate what may be expected in practice. 

A large consumer would find it of great advantage to get samples 
of the various coals offered him accurately tested in this way. 
But even if so disposed, it is not in his power to do this, as no 
public station exists in England for the practical testing of fuel by 
the ton. A station for this purpose might be established, and 
would probably be found useful in supplying a want that certainly 
exists, if not generally recognised. Unfortunately no similar per- 
manent coal-testing station exists in England at present. e 
establishment and maintenance of a fuel-testing station is an 
undertaking that may yet receive the attention of engineers. 








LONDON AND SoUTH- WESTERN RaiLWay Bi.t.—The London and 
South-Western Railway Company, in accordance with the notice 
iven by them last November, have deposited their Bill in the 
rivate Bill Office of the House of Commons. Under this Bill 
power is sought to widen their main line near Queen’s-road Station, 
ttersea, and their loop line from Barnes to Chiswick. The com- 
pany also seek an extension of time until August, 1896, within which 
to complete the Bodmin and Wadebridge deviation railways, 
authorised in 1882. Power is also sought to have transferred to the 
company the right granted to the Plymouth, Devonport, and South- 
Western Junction Railway Company to construct the ‘* Plymouth 
section,” which was authorised and constituted a separate under- 
taking in 1889. With reference to this section the preamble of the 
Bill states that the South-Western Company have already provided 
the necessary funds for its construction, and for the enlargement of 
their Friary Station to meet the requirements of the passenger 
traffic; and Parliament is therefore asked, in transferring this 
power, to confirm, by Clause 28, the expenditure already made. 
Power is also sought to enter into working agreements with the 
Didcot, Newbury, and Southampton Railway Company, for the 
‘construction, working, and maintenance of the railway of the 
Didcot Company between Winchester and the junction with the 
South-Western Company’s line, authorised by the Didcot Act of 
1888, including the Didcot Company’s station at Winchester.” The 
Bill further seeks to confirm an agreement entered into with the 
Secretary of State for War—dated June 2nd, 1890—with reference 
to the construction of lines of railway at Aldershot. 
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LETTERS TO THE EDITOR. 


[Continued from page 27.) 


ENGINEERING FINANCE. 


Sitr,—If Mr. Price’s letter, which you printed last week, is 
followed by contributions from others who have had experience in 
such matters, the interesting and suggestive article whic gg 
in your issue of the 19th mber will prove most useful. An 
authoritative census—if such were possible—would probably 
astonish many by its revelation of the number of people in the 
engineering and allied trades who to exist without a 
system of costs ; but still more by the number of so-called costing 
systems in operation which are altogether unworthy of the name, 
so large an element of guesswork and assumption enters into their 
operation. 

With the general principles formulated at the commencement of 
your article, every experienced manipulator of costs will find him- 
self thoroughly in sympathy; but though to some they may appear 
—as you suggest—antagonistic, it is only apparent they are not so 
in actual practice, and if my experience goes fur much, there is no 
special difficulty in devising a system’ suited to any given set of 
circumstances in any branch of manufacture, a frequent mistake 
being that of fancying that what works satisfacturily in one con- 
cern will suit another. In this connection the confining of your 
article to the discussion of principles was most commendable. 

The essential requisites of useful costing are:—{1) Good com- 
mercial book-keeping, accounting for every penny of expenditure. 
(2) Detailed departmental analyses of all Eons Rath irect and 
indirect. (3) A fair acquaintance with the technicalities of the 
work engaged in. (4) Rigid insistence on accuracy—nothing to be 
acsumed. (5) A capacity for unearthing facts and facing them, 
and for adapting means to ends. (6) Aptitude for collating, com- 
paring, and tabulating results; if by graphic methods, so much 
the better. (7) Patient, plodding perseverance. (8) Above all 
things, costs, like all other book-keeping, to be really useful, must 
be kept absolutely up to date. There is no royal road to it; on 
the other hand, there is no secret about it. 

Many well-intentioned people are not sufficiently alive to the 
fact that it takes time—years often—to construct—I do not say 
design—an efficient system of costs. Here it may be remarked 


that the real benefit of costing is not for those who argue that” 


** where is assumption, the whole may as well be so.” Apart 
from the want of logic in their position, actual practice would 
teach them, if anything could, how astonishingly constant, in a 
well-ma business, are the percentages representing establish- 
ment charges—if they be reckoned departmentally, the periods of 
observation be sufficiently extended, and they ~ referred to a 
proper basis of calculation, which basis, after careful experiments 
under varying conditions, I believe to be the amount of skilled 
wages paid on productive work—at any rate, in the engineering 
and cognate trades. A simple percentage on the total direct cost 
is often sadly mislead 


This is for cOnvenience of arrangement in accordance with the 
shape of the hull. The piston stroke is 33in. With a boiler pres- 
sure of 1601b. per square inch the screws—of manganese bronze— 
will make 164 revolutions per minute. There are to be four 
double-ended boilers and two single-ended auxiliary boilers. The 
former will be 13ft. 4in. diameter, 20ft. 3hin. long; each with six 
corrugated flues, 3ft. din. diameter. Coal ca’ city, 560 tons. She 
will have a 6in. ritle bow-chaser, seven rapid-fire rifles, and ten 4in. 
rapid-fire breech-loading revolving rifles; four of the latter will be 

ted on sp There will also be six torpedo tubes, of the 
Howell pattern, for gunpowder impulse. 

Vicaragua canal.—The Maritime Canal Company, of Nicaragua, 
has filed with the Secretary of the Interior its report for the year 
ending December Ist, 1890. The report says that during the year 
operations have been energetically prosecuted and great progress 
has been made in the work of construction. The final plans and 
surveys of the canal, harbours, locks, &c., have been: completed, 
and the Iccation perfected. Barracks, machine shops, hos jitals, 
dwellings, &c., have been erected, and warehouses built for 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE first series of the quarterly meetings of iron and steel masters 
for the present year were held in Wo ge tyne fgg omy and 
in Birmingham to-day—Thursday—and, as usual, they drew 
together a large number of buyers and sellers from all the leading 
iron and steel centres of the kingd The pr dings presented 
a different aspect to those which took place on the corresponding 
oveasion a twelvemonth ago. At that early time prospects were 
considered better than for twelve years previously, and the iron 
and steel and coal markets were in a very firm and buoyant con- 
dition, in consequence of the speculation in pig iron warrants 
which at that period was taking place, and also by reason of th 
general trade boom which was then in progress, 

As regards manufactured iron, the demand is small. Were the 








— Parts of the San Juanillo, Descado, San Fr » and 
other navigable streams have been cleared of obstructions, and 
several miles of the route of the canal have been grubbed and 
cleared ready for dredging. About 100,000 cubic yards of the 
canal have been excavated, and several miles of the aqueduct which 
is to em | pure mountain water to the headquarters have been 
completed. Ten miles of the railroad from the Atlantic port to the 
divide will soon be in operation ; depdts and locomotive sheds have 
been ted. Satisfactory progress has been made in the break- 
water which is to protect the Atlantic harbour from shifting sands. 
The important work of dredging the harbour of San Juan del Norte 
is being vigorously pr ted. The pany has purchased the 
dredging plant at Panama, owned by the American Dredging and 
Contracting Company, and most of the plant has been transferred 
from Colon to Greytown. The health of the employés has been 
very good. The report shows that since the organisation of the 
— 10,145 shares have been subscribed for at par—100 dols.— 
of which 1,001,450 has been paid into the com y- The company 
has expended for work and materials, 772,283 ols in cash and 
2,000,000 dols. of stock ; and is obligated for 4,298,000 of its first 
mortgage bonds. It has issued 12,000,000 dols. in shares in pay- 
ment for concessionary rights, privileges, franchises, &c. The 
Nicaraguan Government has officially declared that the company 
bas more than complied with the articles of the concession. 

Nickel ste-l armour.—The results of experiments with the manu- 
facture of nickel steel, made at the Carnegie Works for the Navy 
Department, have, it is reported, been very satisfactory. A five- 
ton Bessemer ch was made, with 3°16 per cent. of nickel. Part 
of the steel from this heat was rolled into plates jin. thick, from 
which test specimens were cut. The elastic limit averaged, it is 
stated, 60,000 Ib.; tensile strength 102,0001b.; elongation 155 per 
cent.; reduction of area at point of fracture, 294 per cent. The 
results showed that the elastic limit and ultimate tensile strength 
were about double that of the best grades of boiler-plate steel. It 
i idered that after more experience better results can be 











ing. 

is in sfeething to snl pent remarks as to the fallaci haract 
of weight rates as applied to foundry work—the opinion of so 
many founders, judging from their practice, running in the other 
direction. I further heartily commend your suggestion as to 
an | the separate cost of individual jobs in the foundry—it is 
perfectly practicable, and is actually done. 

Finally, whilst a libera! expenditure in the work of prime costing 
is one of the best investments a manufacturing firm can make, the 
benefits of costing are not alone to the individual concerns which 
practice it, and base their estimates on the results. The trade 
generally in which they are engaged is benefitted by its tendency 
to eradicate the habit of making guesswork and lump-sum quota- 
tions, which is the occasion of a ttable amount of fictitious 
and avoidable competition from which all suffer. 

Glendalough, Moor Oaks, Sheffield, 

January 5th. 


C, A. Kirksy, 


ELECTRIC LIGHTING IN THE CITY. 


Sir,—It is not our custom to write to the papers whenever a 
mistake with reference to ourselves appears therein, but our atten- 
tion has been called to a statement in your issue of last week 
which is so absolutely incorrect that we must beg to be allowed to 
draw attention to it. 

You say that “‘ the City of London itself has been parcelled out, 
and the Brush Company and Messrs. Crompton and Co. have 
obtained licences from the Board of Trade to light a considerable 
area.” This is entirely incorrect. The City of London has been 
divided between the Brush Electrical Engineering Company and 
this Syudicate for the purposes of public lighting; and the two 
concerns have, with the consent of 4 local authority, for the 
purposes of general supply of energy within their respective areas, 

btained not li yo! provisional orders from the Board of 
Trade, confirmed by Act of Parliament. We inclose a map of 
our area. THE Lainc, WHARTON, AND Down 

London, January 5th. CONSTRUCTION SYNDICATE, 








ADHESIVE POWER OF BOLTS IN TIMBER. 


Sir,—On p. 527 of your last number, on “‘ The Adhesive Power 
of Bolts,” Mr. Tscharner is reported to have stated that probably 
the only information on the subject was to be found in Baker's 
treatise on ‘‘ Masonry Construction.” Long since, however, Mr. 
Parsons made extensive experiments on the adhesion of iron and 
copper bolts, and Mr. Bevan on the adhesion of nails and screws, in 
timber. The results of these experiments are given in ‘“‘Stoney 
on Stresses,” p. 694. N. D. Y. 

December 31st, 1890. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Pennsylcania Railway terminals.—The new terminal station 
at Jersey City, opposite New York, will have a train shed 600ft. 
long 256ft. wide. There will be twelve tracks, eight for out- 
bound and four for in-bound traffic. At the river front end of the 
station will be two hydraulic elevators, each 11ft. by 25ft., 
to carry baggage wagons and horses up into the baggage room- 
The tracks will be considerably above the street level, an iron 
viaduct having been built right through Jersey City to replace the 
former surface tracks and grade crossings in the city. From the 
platform there will be direct access to the decks of the new double; 
deck paddle-wheel ferryboats, and at the New York ferryhouse 
there will be a viaduct and bridge crossing West-street, to enable 
passengers to enter and leave without having to encounter the 
dangers of crossing through the traffic on this crowded thorough- 
fare. 

The U.S. cruiser Cincinnati.—This vessel now being built at the 
Brooklyn navy yard is one of two authorised in 1888 by an Act 
appropriating 2,200,000 dols. for the construction of two cruisers of 
3000 tons displacement each. The Cincinnati—No. 7—will be a 
twin-screw cruiser of the heavy protective deck type, with a 
powerful battery of rapid-fire guns, and of exceptional speed. 
She has two fore-and-aft rigged masts, carrying 7210 square feet 
of canvas, with armoured tops and two smoke-stacks; high poop 
and forecastle decks, with an open gun deck between. Length, 
300ft.; beam, 42ft.; mean draught, 18ft.; displacement, 3183 tons; 
indicated horse-power, 10,000; speed, 22 knots per hour. The 
protective deck is a turtle back, 2}in. thick on slopes amidships, 
Zin. on slopes at extremities, and lin. on the flat; the slopes are at 
22 deg. and 39 deg. Woodite filling is used on the sides. The 
rudder is of the balanced type, pivotted at its middle. Each of the 
two engines will have a high-pressure cylinder 36in. diameter, inter- 
mediate cylinder 53in., and two low-pressure cylinders 57in. They 
will be, therefore, triple-expansion engines with four cylinders. 





is 
obtained, and that still better results may be attained by the use 
of open-hearth steel. As nickel steel is claimed to be less liable to 
corrosion and to fouling by barnacles in salt water, the Secretary 
of the Navy has ordered some ordinary steel ship-plates and some 
nickel steel plates to be submerged, in order to ascertain their 
relative values in these ts. Allsteel and nickel steel armour 
plates of American make are shortly to be tested. Those made at 
the Carnegie Works will be rolled in a pores d constructed mill 
of great power, while those made at the Bethlehem Works will be 
forged under a 125-ton steam hammer; special plant will be made 
for hydraulic presses for shaping, apostal senaliions for trimming 
and furnishing, and hydraulic cranes for handling the plates. The 
delivery of armour plate will not be commenced until next summer. 

Few railray station.—The Grand Central Depdt at Chicago, IIl., 
was opened December 8th, 1890. It is a union depdt for the joint 
use of the Wisconsin Central, the Northern Pacific, and the Chicago, 
St. Paul, and Kansas City railways. It has cost 1,250,000 dols. 
The station covers 3°6 acres, and has frontages of 226ft. and 680ft. 
It is founded on piles covered with concrete and grillage. The 
main tower is 27ft. square and 236ft. high, with fifteen stories ; it 
has a clock face 13ft. 6in. diameter. The train shed is of arched 
girders 40ft. apart, with a radius of 594ft.; and as the roof swells 
out over the side platforms, the total width at track level is 146ft. 
The shed is 560ft. long, and the roof is of galvanised iron and 
glass. The platforms are 19ft. wide, with spaces between of 23ft. 
for three tracks; they are only 10in. wide. It is lighted by electric 
incandescent and arc lights. The main ime Poa is 7lft. by 
267ft., and 25ft. high. Compressed air is to furnish power 
to operate the switches, block signals, drawbridge, and all crossing 
gates within four miles of the station. 








THE next meetings of the Institution of Mechanical 
apes will take place on Thursday and Friday evenings the 
29th and 30th inst. 


Coast DEFENCE IN THE UNITED StaTes.—The last annual report 
of the American Secretary of War refers to recent legislation on 
the subject of coast defence. Under the Fortification Act of last 
session positions for forty-eight mortars in three groups of sixteen 
each, and for three of the new long-range guns will be prepared in 
New York Harbour, for one group of mortars.and one gun in 
Boston Harbour, and for one group of mortars and two guns in 
San Francisco. He urges the importance of a fixed sy in this 
matter, and says that, with an annual ps of 8,000,000 
to 10,000,000dols., the construction and placing of guns and mortars 
and works of torpedo defence for the whole coast can be carried 
on, and in ten years the principal harbours and cities rendered 
reasonably secure. In the matter of armament a promising begin- 
ning has been made. The gun factory at Watervliet Arsenal 
already turned out completed steel guns of 3:2in., 3°6in., 8in., 
and 10in. calibre, which have been satisfactory so far as their 
tests have proceeded. The 3°2in. breech-loading field gun meets 
with general approval in service, and the firing tests of the 8in. 
and 10in. type guns, manufactured at Watervliet, have given 
excellent results, both as ards accuracy and range, and have 
satisfactorily demonstrated the we pore of the gun factory to turn 
out modern high-power rifled steel guns eyual to the best. Two 
type guns, one of 12in. calibre and the other a 10in, wire-bound 
steel gun, both breech-loaders, and a 12in. breech-loading steel 
mortar, are now under construction at the gun factory. Under 
the present contract about thirteen 12in. cast iron mortars hoo 
with steel can be furnished per annum, and as there are other 
factories in the country besides that of the present contractors, 
which are capable of turning out these mortars, it is only neces- 
sary that sufficient sums be appropriated for the manufacture of 
about fifty mortars a year, and the production will keep pace with 
that of guns. The manufacture of the forgings for 8in., 10in., 
and 12in. breech-loading guns by the Bethlehem Iron Works, 
under the appropriation of 1,500,000 dols. made in the Act 
of September 22nd, 1888, is proceeding satisfactorily, and it is 
expected that the contract will be completed by November, 1893, 
The sum appropriated will procure about sixty-one guns of these 
calibres, The carri for the 8in. and 10in. guns will be of the 
disappearing type. et designs of this type are now under 
manufacture or consideration. e 12in, guns will be mounted on 
platforms, which will be raised into position for firing by an 
elevator, and then lowered out of reach of the enemy’s fire to be 
reloaded and aimed, except where the position is at such an eleva- 
tion as to make this unnecessary for the protection of the gunners. 
A design for such a platform and elevator has been approved, and 
one is now under construction. The 16in. guns, if any are made, 
will doubtless be mounted in turrets. The Secretary concludes his 
report by asking for an <r riation of 43,749,936 dols, for the 
fiscal year ending June 30th, 1892, 





d d large at the present time, it would be impossible to execute 
orders, since many of the works are at a standstill in consequence 
of their being unable to obtain supplies of fuel. This arises from 
the fact that the canals are all ice-bound, and the means of com- 
munication between the collieries and the ironworks cut off. 

Matters are somewhat better at those ironworks possessing rail- 
way sidings, where the fuel can be brought in by rail; but even 
here a good deal of inconvenience is eee, the railway 
companies not being able to make deliveries with sufficient 
promptitude, 

Prices this Thursday afternoon in Birmingham—and yesterday 
in Wolverhampton—had a rising tendency; but, in the absence of 
much business, it was hardly —_ to test them. 

Marked bars were quoted £8 10s. This is the same figure as 
that which was quoted last quarter day. Compared with January, 
it is a drop of £1. Merchant sorts were quoted about £7 5s., which 
is the same as last quarter-day. On the year this, however, is a 
drop of £1 15s, Common bars were quoted £6 5s. upwards, which 
is a drop of about 10s, on the quarter, and of from £2 10s. to 
£2 15s. upon January, 1890. 

The sheet iron trade was not in a firm condition, for the gal- 
vanisers have not been ordering to any considerable extent of late. 
The Sheet Ironmasters’ Association still withdraws official quota- 
tions, and members continue the policy which they have for some 
time past adopted of making the best terms they can with cus- 
tomers. Black sheets were quoted £7 to £7 5s. for singles, £7 10s, 
to £7 15s. for doubles, and £8 10s. to £9 for trebles. 

At the October quarterly meetings prices of sheets were about 
the same as now, so that quotations are not much altered on the 
quarter. Compared with January, they are £3 to £3 5s. lower. 

With reference to galvanised sheets, these were in rather slow 
demand at £12 10s. to £13, doubles in bundles f.o.b. Liverpool. 
This is a drop of 10s. on the quarter, and of £2 10s. to £3 on 
the year. mr 

Hoops were in pretty good demand at £7, which is about 
2s. 6d. down on the quarter or £2 5s. on the opening of the year. 

Gas tube strip was on sale at £6 l5s., or 45s. lower than in 
January, 1890, and 2s. 6d. down on the quarter, ; 

The iron hoop trade is already feeling the effects of the McKinley 
tariff. A large ironworks, employing between 300 and 400 workers, 
is reported to have been dent owing to the McKinley ‘tariff. The 
men are now idle. Their employment was ‘pan aye d the making 
of iron hoops for cotton bales. Many of the men are leaving the 
district for Tunstall, where new works belonging to Mr. Robert 
Heath have been opened. 4 

The extent of business done by the pig makers was not very 
considerable in any department. The present state of the iron- 
works had a great deal to do with this; but, in addition, con- 
sumers were deterred from operating by the high prices asked. 

Staffordshire cinder pigs were quoted 38s. to 40s., which isa 
decline of from 5s. to 7s. upon last quarter-day, and a decline of as 
much as 27s. 6d. to upon the corresponding 
gathering of a year ago. For part-mines, 47s. to 47s, 6d. was 
asked. Compared with last quarter this is a decline of 5s., and 
compared with a year it is lower by 30s. All-mine hot-blast 
pig was quoted 70s, to 7s. This is about the same as three months 
ago, but compared with January it is a drop of 20s, Cold-blast 
Staffordshire all-mine were in fairly good request at about £5. 
They have held their own pretty well during the quarter just 
closed, but the present price represents a reduction upon the cor- 
responding quarterly meeting last year of from 15s, to £1. Derby- 
shires were quoted 47s, to 47s. 6d., and Northamptons 46s. to 47s, 

Before Change closed the marked bar firms held a meeting at 
the Queen’s Hotel, and decided to reduce marked bars by 10s. per 
ton, making them £8, This is a reduction of 10s. on the quarter, 
and of 30s. on the year ys : Se 

An important new steel works is in pre tion for this district. 
The new proprietary of the celebrated Round Oak Ironworks at 
Brierley at of the Earl of Dudley have determined upon the 
laying down of a néw steel plant upon the Siemens-Martin basic 
system, capable of producing when complete about 1000 tons of 
steel per week. At present the manufacture of steel at these 
works is confined to a Siemens-Martin furnace, which was put in 
in 1889, capable of turning out some 3000 tons per annum. The 
importance of the new plant will therefore be at once observed, and 
the cogging and rolling mills which will be laid down are intended 
for the reduction of the converted metal into ingots, blooms, billets, 
tin bars, bars for eet peevens, &c. &c., and the promoters 
declare that no money shall be spared to fit up the works with the 
latest steel producing machinery, and in other respects make the 
works remarkably complete. 

The poems dodse that they will be able to make steel 
quite as cheap as ‘in any other part of the kingdom, and they 
therefore anticipate a good deal of success. Their object will be 
to give their steel as mild a character as possible, and for this 
reason it is that they are combining the Siemens-Martin with the 
basic process. The fact that Staffordshire coal is almost free from 
sulphur will be of essential assistance to them. 

e installation of the electric light in the central area, for 
which Parliamentary powers have been obtained by the Birming- 
ham Electric Light-power Company, is progressing almost as 
rapidly as the promoters expected. The amount of work yet 
to be done in the streets is comparatively small, and the 
disturbance of the surface of the roads and footpaths is 
practically over. The laying of the buried heavy mains was 
comple some time since, and during the last few days 
men have been busy at the manholes, threading through the 
culverts prepared for their reception the copper strips which form 
the lighter distributing mains. Not much of this work remains to 
be done. At the generating station in Albert-street fair progress 
is being made. The boilers are set, and the fixing of the engines 
is proceeding; but some rtions of the work are at a standstill 
owing to the frost, which has made bricklaying difficult, and has 
absolutely stopped one tial part of the work—the completion 
of the chimney-stack. In the meantime every operation which the 
weather does not hinder is being pushed forward, and it appears 
likely that nothing but a serious prolongation of the frost will 
stand in the way of the fulfilment of the anticipation that the 
electric light will be in use by the end of this month. Orders for 
over 2000 lights have been received, and this is considered very 
good for a company that has not yet commenced. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Manchester.—In the iron trade of this district the year has not 
opened with a very hopeful tone. There is apparently a very 
general belief in still lower prices, and, as a consequence, buying 
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js still restricted to hand-to-mouth requirements, except where 
some substantial concession upon current rates can be secured, and 
the market remains in a very unsettled condition, It can scarcely 
be said that, so far as the actual consumption of the raw material 
is concerned in the principal iron-using industries of this district, 
there is any present very serious decrease in requirements, such as 
to warrant the despondent tone which prevails in some quarters. 
It is true that, so far as the finished iron trade is concerned, there 
has been very little new business giving out recently ; but this has 
been held back for much the same reason that has operated 
against buying in pig iron, namely, the belief that prices will 
have to come lower. In other iron-using industries connected with 
the engineering trades activity is generally well maintained, and 
the leading branches have generally, with few exceptions, work 
in hand to keep. them in tolerably full employment for some 
time tocome. ‘There is no doubt that users of iron, in a great 
many cases, have now run themselves very bare of supplies, 
which will compel them to come into the market before very 
long, and, taking this fact into consideration, and the con- 
tinued activity in the leading engineering industries, there 
would seem to be, as 1 have pointed out in previous reports, 
substantial reasons for st a fair amount of business being 
done as soon as buyers are satisfied that prices have touched their 
lowest point. Merchants are, however, so persistently ‘‘ bearing” 
the market, and offering for forward delivery at so considerably 
under current rates, that any really settled condition of the 
market may possibly be postponed for some time, and where buyers 
actually in want, at present put forward offers, they are 
based upon prices far below what makers are disposed to entertain ; 
whilst makers, on the other hand, find themselves repeatedly 
undersold with their own iron, offered against them by merchants 
and dealers, 

The Manchester Iron E on Tuesday was moderately 
attended, but business all through was again very slow, and the 
tendency of prices generally continues in a downward direction. 
In pig iron a fair amount of boc ng A bas been going on, but this 
has been chiefly at exceptionally low prices. casbire makers 
still quote on the basis of 48s. 6d. for forge to 49s. 6d. for foundry, 
less 24, delivered equal to Manchester; but vractically they are not: 
offering until after the quarterly meetings have afforded some 
more definite indication as to the possible course of the market, 
and their prices are simply nominal, In district brands one or two 
tolerably large sales have been made of Lincolnshire iron, on the 
basis of 45s. 6d. for forge to 47s. for foundry, less 24, delivered 
equal to Manchester; but these figures are quite ls. per ton under 
the general quotations of makers. There have also been some 
fair transactions in the cheaper hands of Derbyshire iron at about 
44s. 6d. and 45s. for forge to 50s, for foundry, less 24, delivered 
here ; but the better class foundry are not quoted within Is, 6d. to 2s. 
of this figure, and in good named brands business has been done at 
about 51s. 6d., less 24, delivered here. Outside brands are rather 
irregular and easier in price, good foundry Middlesbrough being 
coolly obtainable at about 51s. 4d.; whilst there are sellers of 
Eglinton at 56s, net cash, delivered equal to Manchester, although 
these figures are about 6d, under what may be regarded as current 
market quotations, 

The manufactured iron trade remains in a very depressed con- 
dition, and some of the forge proprietors are experiencing consider- 
able difficulty in keeping their works going. Pending the result 
of the Birmingham quarterly meeting, prices have been little more 
than nominal ; but so far as they are quotable, £6 2s, 6d. is about the 
full average price for bars, £6 7s. 6d. for hoops, and £7 10s. to 
£7 15s, for sheets delivered in the Manchester district. 

The steel trade remains quiet, with a continued easing-down in 
prices. In hematites there has been some business done at about 
62s. 6d., less 24, for good foundry qualities, delivered in the Man- 
chester district. Steel ey: suitable for boilermaking purposes, 
meet with only a small d-to-mouth inquiry, and although the 
stoppage of supplies from Scotland owing to the railway strike has 
thrown a few small orders into the hands of other makers, the 
prices quoted show a downward tendency. Makers are asking 
about £b to £8 2s. 6d. for steel boiler plates, delivered to consumers 
in the neighbourhood of Manchester, but there are sellers at as low 
as £7 15s. to £7 17s. 6d. per ton. 

Operations have been resumed in the engineering trades of this 
district after the holidays, with works generally well supplied with 
orders, especially as regards machine tool makers, boilermakers, 
stationary engine builders, locomotive and railway carriage and wagon 
builders, In some branches very little new work is re’ in 
prospect, but these are exceptional, and generally the outlook of 
trade may be regarded as fairly satisfactory. 

A very simple method of toughening cast iron, recently 
introduced by Mr, A. Jepson, of Arcade Chambers, Man- 
chester, and which was, in the first place, designed chiefly 
for the bottom and side plates of ordinary ovens, has since 
been further —— for application to a variety of other 

urposes, and some brief notice of the invention will be of interest. 

he foundation of the patent is that with certain proportions of 
thickness of wrought iron to certain proportions of thickness to 
cast iron a complete fusion or amalgamation of the metal takes 
place without altering the consistency of the wrought iron and 
without chilling the cast iron, and the process is applicable to 
almost all cast iron in which lightness and special strength are 
required. For instance, a piece of cast iron }in. thick, with a 
core of 27in. wire gauge wrought iron perforated sheet placed in 
the centre, is inc’ in strength six times, and the plate is equal 
to cast iron of fully an inch in thickness. Recently the process 
has been applied to the casting of large drain pipes to which great 
damage is frequently done in transit. By inserting a core of thin 
wrought iron into the castings of these pipes, they have been so 
strengthened that the. liability to fracture in carriage has been 
reduced toa minimum, Another application of the process is for 
toughening the ash plates in front of boilers on board ship, 
these plates frequently getting nearly red hot, are consequently 
subject to fracture upon coming in contact with water ; but by the 
adoption of Mr. Jepson’s toughening process this danger 
has been entirely overcome. In the manufacture of oven 
plates it has been found that a thin sheet of wrought iron of 
27in. wire gauge put inside a jin. plate so toughens the iron as to 
renter the plate practically unbreakable by fire. The process has 
also been applied to the manufacture of the bottom plate in 
hydraulic presses, where the severe strain frequently causes these 
plates to snap in two. The process of manufacture of such plates 
is to place two cores of 24in. wire gauge sheets every 2in. apart 
through a 6in, plate, thus forming five layers, and the additional 
strength thus secured is sufficient to render the press bottom un- 
breakable. The thin sheets used for inserting in the castings are, 
I may add, very fine steel or wrought iron with a thin coating of 
tin; and as these can be blocked into any shape, they can be 
readily covered by the metal in almost every form of ordinary 
casting. 

There seems every probability of a tough fight between the 
railway companies and the colliery proprietors with reference to 
the revised specification which the companies are seeking to impose 
with regard to Taig 2 owners’ wagons, At the monthly meeting 
of the South West Lancashire Coalowners’ Association, held in 
Manchester on Tuesday, the question was di d at considerable 
length, and the Association are joining with the Carriage and 
Wagon Builders’ Association, with a view of taking united action in 
opposing the railway companies before Parliament. 

In the coal trade there is a brisk demand for all descriptions of 
fuel, in addition to which colliery proprietors have in most cases 
a large weight of orders already in hand, which have accumulated 
during the holiday stoppages of the pits. There is :onsequently a 
considerable pressure on the _ of both merchants and consumers 
to obtain supplies, but with the exception that, in one or two 
isolated cases, there has been some hardening-up upon last month’s 
quotations, List rates remain unchanged, but very firm. At the 
pit mouth best coals average 12s, 6a.; second qualities, 10s, 6d, to 








1ls.; common round coals, 9s. to 9s, 6d.; burgy, 7s. 6d. to 8s.; best 
slack, 6s, 9d, to 7s. 3d.; and common, 5s, 3d. to 5s, 9d. per ton. 

In the shipping trade, although there is not more than a 
moderate business doing, there is rather a scarcity of supplies, and 
special prices in some instances have been paid to secure cargoes, 
but the current market rates remain on the basis of about 10s. 6d. 
pl ton for good qualities of steam coal, delivered at the High 

vel, Liverpool, or the Garston Docks. 

Barrow.—There is a quieter trade in hematites this week, and 
orders are coming te hand somewhat slowly alike from home and 
foreign users. There are, however, indications of a much better 
state of things, and prospects indicate a steady business, at any 
rate for the early months of the year. B in B 
qualities of pig iron is showing more life so far as inquiries are 
concerned, and it seems probable that makers will be busily em- 
ployed at the present rate of output, at rn rate until Spring 
orders come in. Bessemer pig iron in parcels of mixed Nos. is 
quoted at 53s. 6d. per ton net f.o.b., and No. 3 forge at 53s., 
while hematite warrants are quoted at 52s. 10d. net cash. Stocks 
of warrants have increased during the week to the extent of 400 
tons, and now stand at 211,000 tons, a much lower figure than for 
some time past. Fifty furnaces are in blast, compared with fifty- 
six in the corresponding week of Jast year. Some of the makers of 
pig iron in the district, who are also makers of steel, are stocking 
iron for future requirements, a position which is accepted as an 
indication that they expect prices to be higher in the Spring. 

Steel makers are busily employed all round, and business seems 
likely to improve. There has been a temporary ———- of mills 
in the West Cumberland district ; but this is now likely to cease, 
and the full output of the district will soon again be reached. 
Rails are in fair inquiry, and orders have lately been placed for 
heavy parcels at £4 17s, 6d. for heavy sections, while light sections, 
which are in moderate request, are at £5 17s. 6d., and colliery 
sections at £7 per ton net, f.o.b, Tin-plate bars are quieter, and 
business has been done during the week at the low figure of £5 
per ton. In blooms, slabs, and billets the trade doing is com- 
paratively small ; but in hoops a brisk trade is being done at about 
£6 per ton. The trade in blooms, billets, and slabs is quiet, and 
also in steel wire rods. In hoops, however, a very full business is 
doing. Steel shipping material is quieter, at £6 7s. 6d. for plates 
and £5 12s. 6d. for angles. There is a good demand for steel 
boiler plates, which are quoted at £7 7s. 6d. per ton. 
~ In the shipbuilding and engineering trades there is a very brisk 
and full business doing, and the utmost activity is observable, 
especially at the Barrow yard. No new orders are offering, how- 
ever, but builders are full of contracts for some time to come. 

Iron ore is in brisk and full demand, and sales have lately been 
effected on a large scale, at prices varying from 11s. 6d. to 12s. per 
ton net at mines. ‘ 

Coal and coke are alike steady. Coke is quoted at 21s, to 22s, 
per ton delivered here from the East Coast ovens. 

Shipping is quieter, and exports of steel have lately been very 
small, while shipments of pig iron have been above the average. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE sharp weather and the holidays combined have caused stocks 
of house coal to be somewhat run upon. A few of the coalowners 
in Sheffield and district have raised their prices from 6d. to 9d. and 
ls. per ton. The advances, however, have not been general. 
ent | proprietors deny that they have been increasing prices 
beyond what they were entitled todo. They state that up to the 
middle of December house coal in London, as advertised, was only 
2s. per ton higher than in 1888, and only 2s. below the prices 
charged last year at the commencement of December, when the 
threatened strike of miners sent values up witha bound. Between 
the 11th and the 29th of December best house coal was raised 3s. 
aton, This was entirely owing to the severe weather, which first 
ca greater cost in delivering owing to the frost, and to an 
advance by South Yorkshire coalowners of 1s. a ton in prices to 
London agents. For furnace coke contracts are being renewed at 
current rates. ‘These are considerably lower than in January of 
1890, The cheaper rates at the end of the year have enabled those 
who had to pay dearly at the beginning to fair!y balance matters. 

The contracts for locomotive fuel in 1891 have now been generally 
placed. Coalowners have succeeded in consolidating their Union, 
the first fruits of which are much better prices for their product. 
It is calculated that the neste companies are now paying from 
60 to 70 per cent. more for supplies of best South Yorkshire steam 
coal. Before wages were advanced in 1887 and 1888, locomotive 
fuel was supplied at 6s. to 6s. 6d. per ton. In the end of 1889 the 
value went up to 6d. per ton, and in the following year to 
10s. 6d. per ton. One company—the North-Eastern—is stated to 
have paid 6d, per ton more. As this company requires some 600,000 
tons, the difference in cost is csnddanln, Watling paid more 
last year, it has played a diplomatic game this season. As the 
holidays were beginning, it offered to accept tenders at 10s. per 
ton, subject to reply by wire that day. Consultation between 
colliery firms being out of the question during the holidays, the 
offer was accepted in several quarters ; and I heard the other day 
that it had purchased further supplies at 9s. 6d. per ton. The 
colliery owners first decided to fix the price for 1891 at 10s. 6d. 
per ton ; but they have had to come down to 10s., and it is under- 
stood that even lower rates have been accepted. 

I have been making inquiry as to the effect of the abolition of 
the silver duty of 1s, 6a. per ounce. Manufacturing silversmiths 
say that in small articles it has induced customers to prefer sterling 
silver, and in that + has rather benefitted trade. The fear 
that the market sem be flooded with inferior foreign wares has 
not been realised, and they do not dread that event so long as hall- 
marking is kept compulsory. That is the guarantee against 
deception. Once abolish the hall mark or make it permissive, and 
the deluge of cheap goods would begin. 

The official returns of Sheffield trade with the United States 
show that the operation of the McKinley Tariff Act has already 
been acutely felt in the cutlery trade. Though the exports for the 
year exhibit an increase, this is entirely owing to the abnormal 
activity which prevailed prior to the new duties coming into opera- 
tion. During the three months ending December 31st, 390, 
the total value of cutlery exported to the States was only 
£28,178 17s. 114d., as compared with £74,970 13s. 33d. in the pre- 
vious quarter, and £62,350 7s. 7d. in the corresponding quarter of 
1889, The falling off is seen at a glance when the figures 
are placed in months. In 1889, the results are :—October, 
£20,251 5s. 2d.; November, £21,771 9s.°84d.; December, 
£20,327 12s. 8hd.; total, £62,350 7s. 7d. For 1890, October, 
£8263 17s. 5jd.; November, £8463 15s. 6d.; December, 
£11,461 5s.; total, £28,178 17s. 114d. In other words, we did 
not send during the whole of the last quarter much more than in 
a single month of 1889. In May, 1890, the exports of cutlery to 
America reached nearly £36,000, while in June they were nearly 
£30,000. In September, the last month before the tariff came into 
force, the value taken was £30,097. Part of the falling off was no 
doubt due to the rush to get goods in before the date of the new 
duties coming into operation. A slight recovery, it will be seen, 
took place in December, but that was partly owing to the 
Christmas and New Year demand for goods for gifts, and partly 
to the lessening of accumulations in the States. In steel 
the value for the quarter ending December 3l1st, 1890, was 
£79,297 18s, 2}d., as compared with £78,824 19s. 10d. for the 
previous quarter, and £85,885 lls. 9d. for the corresponding 
quarter of 1889. The total exports from Sheffield to the United 
States for 1890 amounted in value to £643,370 7s. 5d., against 
£613,059 8s. 2d. for 1889, There is thus'an excess on the year of 
£29,310 19s. 3d. The McKinley Act has touched all articles in 
some degree, but steel and cutlery are most severely affected. 
There has been an improvement in aiachinery, which has sent up 





the general result. In 1881 there were sent from Sheffield to the 
United States goods to the value of £1,207,401, which includes 
£320,329 in steel and £270,090 in cutlery. In 1882 the total value 
was £1,174,537—steel, £418,371; cutlery, £252,755. In 1883 the 
aggregate value dropped to £1,174,537; in 1884 to £574,682; and 
in 1 to £447,441. That was the low-water mark in Sheffield 
trade with the United States. The following year the value rose 
to £517,195, and in 1887 to £883,084, dropping again in 1888 to 
£625,194, and in 1889 to £613,059. 

Work was very generally resumed after the holidays last week. 
Manufacturers say the men were generally up to time. Quite a 
different tale comes from the coalfield, where the coalowners com- 
plain bitterly of the reduced labour. Not so much is heard of the 
eight hours’ question at Faso but the men are not working any- 
thing like that time, and are practically carrying out the policy so 
long advocated by their leaders—restricting the output. 

e pig iron market is extremely dull. Buyers are generally 
waiting the result of the Birmingham quarterly meeting on 
Thursday. Hematite pig iron is offered in Sheffield at 62s. 6d. 
per ton, and common forge at 42s, 6d., but little business is being 
done at present, In finished material prices continue unchanged, 
and there is still a large amount of work to be cleared off. 

The Scotch railway strike is causing much inconvenience to pro- 
ducers here and consumers in the North, but the railway companies 
are harassed as little as possible. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market is not quite so dull this week as it was during 
the previous fortnight; and it is probable that if the weather was 
not so severe, some improvement in demand would spring up. 
Business is certainly in an unsatisfactory condition, and makers 
who have sold very little for some weeks past, in the hope that 
there would be a substantial increase in prices early in the new 
year, have in some cases become keen sellers; while merchants 
who bought some time ago are also more anxious to di of 
their iron, and the competition of the two is favourable to the 
buyers. The statistics which have been issued this week are not 
of a character to enable any one to take an optimist view 
of the condition of trade. In the first place, the stocks of 
Cleveland pig iron in December increased no less than 30,877 tons, 
a larger increase than has been reported in any month since 
February, 1887, though if we take into consideration that produc- 
tion is almost altogether stopped in Scotland, we might have 
expected a decrease instead of an increase. Ordinarily there is an 
increase in stocks in December on account of the stoppages of 
the mills and foundries for the holidays, and in the year 1889 
the only month showing an increase was December, when it 
was 22,497 tons, whereas in the previous eleven months the 
average decrease was over 22,000 tons per month. The 
increase was thus not unexpected, but that it should have 
been as much as 1000 tons per day, or one-fourth of the output, 
was not favourable.- It does not look as if things would be much 
better this month, for though local deliveries have been resumed, 
shipments over sea and to Scotland are very small. The frost- 
bound waterways are the cause of the poor continental shipments, 
and to the strike of railwaymen in Scotland is partly due the 
decreased deliveries to Grangemouth, for many Scotch works have 
not recommenced. operations, and those who have are drawing 
more largely from the public warrant stores, from which they can get 
iron conveyed to their works independent of the railway companies. 
The recurrence of the frost, and the probability of the early closing 
of the Forth and Clyde Canal in consequence is, however, now 
tending to better deliveries from Cleveland to Grangemouth. 

Prices of pig iron, which opened very weak this week, have 
improved somewhat, and while at the quarterly meeting at 
Middlesbrough, on Tuesday, 42s. was the general figure quoted by 

erchants for No. 3 g.m.b., prompt f.o.b. delivery, their price was 
NBs. 3d. on Wedn y; and Middlesbrough warrants have im- 
proved from 41s. 74d. to 42s 3d. These prices can hardly be profit- 
able except to those makers who own coal and ironstone mines. 
No. 4 foundry pigs are 41s. 3d.,and grey forge 40s. 6d., while local 
hematites are 55s. per ton for M. Nos. A strike has occurred at 
the Skinningrove Ironworks. The men refused to work on the 
Sunday after Christmas Day, because the manager had dismissed 
a young man who would not obey orders, Themen, however, went 
back on Tuesday last week, but last Sunday in declined to 

perati On Monday they were y, however; but 
the managing director would not allow them, unless they would 
give an undertaking not to stop again without giving the proper 
notice, and would compensate him for the coke he had had to put 
into the furnaces in consequence of the stoppages. The men were 
willing to give the undertaking not to stop without giving notice, 
but not to pay for the coke. However, on Wednesday they 
virtually to both stipulations, and recommenced operations. 

At Seaton Carew Ironworks on Tuesday night a boiler furnishing 
steam to the blowing engines utetel, wrecking some of the 
buildings, and injuring the boiler minder. The boiler itself was 
hurled a distance of fifty yards, on to the main line of the North- 
Eastern Railway. 

The accountants on Wednesday reported that the average price 
realised by the Cleveland ironmasters for No. 3 pigs, during the 
last quarter of 1890, was 47s. 7°65d. per ton. This is considerably 
above what was expected, and is some shillings above the quoted 
prices of the quarter, while it compares with 44s. 5-97d. for the 
third quarter, and 46s. 7°3ld. for the second quarter of last year. 
There has not been any wages sliding scale for blast furnacemen 
since June last, but the men have been paid on the basis of 4€s,. 7d. 
during the past half-year. Railway rates for ironmaking materials 
will be advanced something like 3 per cent. by this ascertainment, 
for, a to the agreement between the North-Eastern art | 
Company and the ironmasters, they rise or fall 1 per cent. for eac 
shilling advance or decline in realised prices. The ironmasters 
were about to reduce wages of blast furnacemen and miners, 
but may have some difficulty in bringing this to pass, now that 
their ce prices have proved so much better than what was 
ex lo 

he partnership existing between Mr. Edwin Francis Jones and 
Mr. Arthur Pease, trading as Jones, Dunning and Co., at the 
Normanby Ironworks, near Middlesbrough, has been dissolved by 
mutual consent, Mr. E. F, Jones retiring, and Mr. Pease will carry 
on the b in conj ion with his sons, Mr. Arthur Francis 
and Mr. Herbert Pike Pease, under the style of the ‘‘ Normanby 
Ironworks Company.” The company has three furnaces, of which 
two are in blast, and the other is being relined and fitted with 
Cowper’s hot blast stoves. The other furnaces are also to be 
improved, and the firm will make a speciality of sand = 
Mr. Jones, who has been thirty-eight years connected with the 
district iron trade—and it is only forty since the first blast furnace 
was erected in Cleveland—came to Messrs. Cochrane’s in 1853, and 
built the Normanby furnaces in 1858. Mr. Jones, who is retiring 
altogether from business, will reside in Wales, where he has an 
estate. 

The annual statistics issued by the Cleveland Ironmasters this 
week are not so satisfactory as were those of 1889, for they show a 
reduced consumption of Cleveland pig iron to the extent of nearly 
200,000 tons, 1,545,000 tons, against 1,738,000 tons in 1889, and 
stocks of Cleveland pig iron, which in 1888 fell 167,0€0 tons, and in 
1889, no less than 210,000 tons, only declined last year 6123 tons, 
makers’ unsold stocks having nearly doubled. This small decrease 
in stocks was due to the’pricesin the first half of the year being above 
Scotch, and this prevented Cleveland makers doing the usual trade 
with Scotland. Altogether 256,262 tons were held at Dec. 31, which 
is not more than an ordinary working stock. At the end of 1886, 
it may be remarked, 652,445 tons were held. The production of 











all kinds of pig iron in the district was the largest on record— 
2,846,089 tons; this being 74,908 tons more than the next best, 
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which was 1889. The increase was mainly in kinds other than 
Cleveland, of which 1,306,839 tons was e, whereas in 1879 the 
quantity was only 274,989 tons. Formerly, nothing but Cleve- 
land iron was produced in the district, now nearly as much of 
other kinds is made as there is of Cleveland. The pig iron 
exports were only 804,208 tons, against 959,311 tons in 1889. 
The best year for shipments was in 1883, when 992,815 tons 
were exported. As compared with 1889, last year’s shipments 
show a decrease of nearly 100,000 tons coastwise and nearly 
60,000 tons to foreign _— Scotland took 110,000 tons less than 
in some years—only 240,895 tons—and Wales only half last year’s 
quantity. Of finished iron 265,675 tons were exported from 
Middlesbrough, and of steel 240,596 tons; total, 506,271 tons. To 
India 108,101 tens were sent, and to South America 94,694 tons. 
In 1887 India took 253,549 tons of finished iron and steel from 
Middlesbrough. 

The finished iron and steel trades are dull, and prices are weak. 
Common iron bars are reduced to £5 15s.; best bars, £6 5s.; iron 
ship-plates, £5 15s.; steel ship-plates, £6 2s. 6d.; iron ship-angles, 
£5 10s.; steel angles, £6, all less 24 per cent.; but less than the 
above-named figure hasbeen taken for steel plates, the competi- 
tion being very keen as orders are scarce, and the outlook is not 
—— with nearly 150 steamers laid up for lack of employ- 
ment. It is true that there is still a alt deal of work to be 
executed at the shipyards, both here and on the Clyde; indeed, 
the builders on the Clyde have ten months’ work in d. Steel 
rails are £4 17s, 6d. at works, and cast iron chairs £3 5s. 

At accident occurred at the Eston Steel Works on Tuesday, by 
which eleven men were severely burnt. A ladle containing 12 tons 
of molten steel was overturned, owing to the breaking of a chain, 
and the hot metal was splashed all round. 


Return for the month of December, 1890.—Cleveland Ironmasters’ 
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2 0 2 

2 1 3 

7 1 8 

Southbank Bolckow, Vaughan, and Co. 6 2 8 
Clay Lane Clay Lane Iron Company .. 6 0 6 
“Cargo Fleet Cargo Fleet Iron Company 4 1 5 
*Normanby Jones, Dunning, and Co. .. 2 1 3 
*Ormesby - Cochrameand Co... .. .. -.. .. 8 2 5 
TE ine Wilsons, Pease, and Co. on oe s>| 6 0 5 
“eextthe. >... { “Guar and Engine Works } 2 2 4 
*Acklam The Acklam Iron Company | 8 1 4 
*Ayresome .. Gjers, Mills,and Co. .. .. 3 1 4 
*Newport Sir B. Samuelson and Co. .. 7 1 8 
*Clarence. .. .. Bell Brothers... .. .. ll 1/12 
Norton Norton Iron Company. . 0 3/|8 
Thornaby .. W. Whitwell and Co. .. .. 8 c | 3 
Tees Bridge Tees Bridge Iron Company 2 1; 8 
Stockton . Torbock and Wild.. .. .. .. ..| 0| 2 | 2 
Seaton Carew The Seaton Carew Iron Company .. 3) 0 | 3 
Grosmont .. C. and T. io a ale 1 3 
Carlton Aes Carlton Iron Company so -.sp on & 0 3 
Middleton | The Bxors. of the lateG. Wythes ° 0) 4 | 4 
Witton Park Bolckow, Vaughan,andCo. .. ... 0 ee 
Consett . Consett Iron Company | 6 at? 
Jarrow... .. Palmer's Iron Company 3; 1 } 4 
Ferry Hill .. .. John Rogerson Pe ee 8 | 8 
Suit. e. wee My aes Armstrong, Mitchell, ya t 2 3 
Walker... ... Bell Brothers... <) 2. 7. [i’2) o | 2 
Towlaw Weardale Iron and Coal Company... 0 2);2 
Tudhoe Weardale Iron and Coal Company ..| 1 1/2 
Seaham Watson, Kipling, and Co... .. ..| 0 PS 





Total December 81st, 1890 Santina 


es Se ee | 
-.» «OL | 43 [1350 
Total December 3ist, 1889 


-- 103 50 |158 
* The works marked with an asterisk are included in the port of 
Middlesbrough. 

+ An estimate is made of the make of this furnace, but this will rot 
affect the published stocks. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


WHEN the Glasgow pig iron market re-opened on Monday, after 
the New Year holidays, there was a very r demand for pig 
iron. Scotch warrants sold slowly at about the prices of last week. 
There was little or no inquiry for Cleveland pigs. A considerable 
quantity of Cumberland hematite was, however, thrown upon the 
market, with the result of depressing the prices of that class of 
iron. The official — on the annual statistics of the pig iron 
trade was issued on Monday, and was as follows :— 

Statistics of the Scotch Pig Iron Trade from 25th December, 1889, to 
Bist December, 1890. 
1890. 1889. 1890. 
Production— Tons. Tons. Tons. 
As per returns from ironmasters 798,333 .. 998,928 .. Dec. 200,595 


umption— 
346,782 .. 185,896 


3) lle ar aur 
In malleable iron and steel works .. 419,613 .. 576,389 
766,305 .. 





762,285 .. Inc. 4,110 
Exports— 
Foreign = 287,607 .. 246,193 
203,770 .. 185,423 
Railway to England 12,956 13,620 


454,338 .. 445,236 .. Inc. 9,097 
Stocks — 
In Messrs. Connal and Co,’s stores .. 


587,652 .. 943,775 
In the hands of the ironmasters 


25,798 2. 92,065 


1,035,840 .. Dec. 422,395 
Number of furnaces in blast on 25th December .. 6 -. 88 
Average number of furnaces in blast last for year. 66°215 .. 84°196 
Average price of G.M.B. warrants for the year .. 49s. 63d. .. 47s. 9d. 
Highest price of ditto .. .. .. .. .. .. «. 668. 3d. .. 648. 104d. 
Lowest price of ditto ° -» 43s, 4d. 


Only six furnaces been in blast since 4th October last, so that a 
large decrease in the output was inevitable. The great increase of 
the consumption in foundries is largely due to the “corner” that 
took place in Cleveland iron, by which its price was sent up to such 
an extent that founders were able to obtain Scotch pig iron more 
cheaply. Solarge a reduction of the quantity of iron used in malleable 
iron and steel works was scarcely expected. The makers of finished 
iron were busy throughout the year until quite recently, and the 
defection must have occurred mainly in thesteel department, wherea 
number of the works have either been stopped or been very slack for 
a considerable time. Had it not been a4 the railway strike, the 
stocks of makers’ pig iron would have been probably nearly 10,000 
tons less than they are; but, as it is, they show unusually light 
holdings, and in‘a number of cases firms have no stocks whatever. 
The decrease of 422,395 tons in the total stocks in the.course of a 
single year is a highly satisfactory item in the figures, but it will 
be observed that the stocks remaining in Connal’s stores are still 
large enough to act as a pretty heavy weight upon the market. 
But as there is no appearance of the furnaces being put in blast, 
they will probably be substantially reduced in the course of the 
next three months. 

There is nothing new to report this week with regard to the 





613,445 





malleable iron and steel trades. In most cases the works have 
been closed this week from want of fuel, as a result of the railway 
strike. 

The past week’s pig iron shipments have been exceptionally 
small ; only 2552 tons, as compared with 5267 in the corresponding 
week of last year. Of the total, the United States took 35 tons 
South America 20, Italy 180, Germany 155, Holland 12, and 
Belgium 70, the coastwise shipments being 2050 tons, against 3848 
in the corresponding week. : 

The coal trade is still much hampered by the railway strike. 
Only 30,000 tons of coal were dispatched from the whole of the 
Scottish ports in the past week, against 71,600 in the same week of 
the preceding year. The rates charged for household coal are 
still high, although considerably reduced since last week. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE great spurt in the coal trade of the latter part of December 
ve many an idea of future buoyancy; but the reaction, the 
earth of the holidays, the contention amongst the men in several 
places, have —— to cause a good deal of doubt, and even some 
despondency. ere is no denying the fact, too, that a good deal 
of shipping is being laid up, which must tell upon exports at once. 
Last week the whole total from Cardiff ports of coal to foreign 
ports amounted only to 112,000 tons—a third less than usual. Col- 
liery owners and managers are, however, too apt upon a slight 
reaction to take pessimist views. One remarked to me lately in a 
metaphorical way, ‘‘We have passed twelve o’clock, and are 
inning to go down the hill. The decline may be staved off a 
bit, but it will be pronounced by June.” If the ist was not a 
shrewd business man and a financier, I should not quote him. 


It is deplorable that if we are on the verge of the old prices and 
] d coal busi again that the men are doing no little part 
in accelerating it. In addition to the strike at the Plymouth col- 
lieries affecting about 1600 men, and outdoor and others indirectly 
connected, a few hundreds more, ‘‘the enginemen and stokers 
and outside fitters” of South Wales and Monmouthshire are 
agitating strongly for various concessions, one being the eight 
hours per day arrangement. Its principal movement at present is 
in the Aberdare Valley, but it is understood that the Rhondda and 
Pontypridd men are leagued. A conference has been arranged by 
Sir W. T. Lewis and others on the one part, and the representa- 
—_ on the other, and there are strong hopes of preventing a 
strike. 

A colliery strike, that of Nantybar Colliery in the Glyncorrwg 
Valley, has just been ended, and the cause is so novel that it 
deserves a paragraph. Lately the colliers were informed that Mr. 
Isaiah Jones, a new ger, was app inted, whereupon the 
colliers sent in ‘‘ fourteen days’ notice” to leave. The notice 
expired on December 23rd, and the pit has been unworked until 
this week, when the colliers held a meeting, and came to the reso- 
lution to accept Mr. Isaiah Jones as manager, if: he agreed to 
prevent ‘‘ Jolin Jones from acting as an official.” The manager 
signed a laconic document to the effect that John Jcnes was not to 
have any office, and there the matter has ended. 

The Caerphilly Miners’ A jation held a ting on Monday, 
and, amongst other resolutions, to a levy of 6d. per man— 
boys in proportion—in aid of the Plymouth colliers. 

t is announced that a dispute is pending at the Glyn Colliery, 
the men claiming extra remuneration for using safety lamps. 

Colliers are being diligently exhorted to show a good front so as 
to impress Parliament in the matter of the eight hours’ Bill. A 
meeting is to take place in London on the 2st. 

Mid-week a little improvement showed itself on "Change, Cardiff, 
in the coal trade, and the busi done i a fair bulk for 
this month. Prices, too, are firmer, and both at Cardiff and 
Swansea quotation were more rigidly held. Cardiff prices on Wed- 
nesday were :—Best steam, lis. to 15s. 6d.; good dry coals, 14s. 
to 14s. 6d.; seconds, 13s. to 13s. 3d.; small steam, 7s. to7s. 6d. per 
ton. Best house coal was not only firm, but advancing, and there 
were more inquiries for No..3 at 14s. 9d. to 15s, than could be 
supplied. Some is selling at 12s. to 12s. 9d. One class of bitu- 
minous small, the best, is selling at 10s. to 10s. 9d.; an inferior 
kind, 6s. 6d. to7s. These figures apply fairly to all ports. At 
Swansea the best anthracite is quoted at 14s. to 14s. 6d. Anthra- 
cite is coming into freer use as a house coal in Wales, principally on 
account of the patent stoves. 

Newport coal market is very firm. Other industries are slightly 
improving. For patent fuel a fair demand is setting in, prices 
14s. to 14s, 6d. 

e iron ore market is dull, and cargoes scarce. Pitwood is in 
abundance, and prices weaker—1l6s, to 16s. 6d. at Cardiff, 18s. 6d. 
to 18s. 9d. Swansea. 

The Exchange at Swansea mid-week indicated an improving 
tone in the iron and steel, and especially in the tin-plate trades, 
It is, of course, early yet to forecast probable business; but the 
mills and furnaces throughout the district are not unlikely to have 
a busy time if the tin-plate market continues to improve. At 
least 6d. per box advance was obtained this week, and in some 
special cases more. No Bessemer plates can be obtained under 
1/s., and bookings have been so great as to leave only a small 
quantity of plates unplaced, comparatively. The followi ng 
tations remain: —I.C., 17s.; Bessemer, 17s. 3d. to 17s. 6d.; 
Siemens, 17s. 6d. to 18s. 

Swansea quotations for iron and steel are as follows :—Pig iron, 
Glasgow at close, 46s. 2d., market steady; Middles' h, No. 3, 
41s. 8d.; Welsh hematite, 6ls. 6d.; Welsh bars, £5 15s. to £6; 
sheet iron, £7 5s, to £8 5s,; steel, £8 5s. to £9 5s.; steel rails, 
heavy, £4 17s. 6d. to £5; light, £6 to £6 5s. Bessemer bars, 
£5 lds. to £5 17s. 6d.; Siemens, £6 to £6 2s. 6d.; all bars with 
upward tendency. The principal make of rails of late has been 
**home ;” some slight cargoes for Ireland. 

The Great Western quarter-fare for employés is coming into 
force. As an illustration of the extent of their system I note that 
a shilling advance to the men means £110,000 per annum. The 
increase in coal means a similar amount. The att Vale Railway 
consumption of coal is about 6000 tons per month, which at present 
figures is a serious item. 

Little has come out concerning the investigation into the Taff 
Vale Railway management. The conflict with the Barry and 
reduction of rates had a great deal to do in prompting the inquiry, 
shareholders feeling sore at the loss of dividend ; but of the ability 
of the ee no local men doubt. 

The Rhondda and Swansea Bay Railway shows an increase of 
£4000 on the half-year. 

A degree of quietness prevails in the share market. Inter. 
Colliery shares are at 58. 

A movement is on foot at Cardiff to memorialise the removal of 
the Customs House to the docks. 

_ The enormous increase at Cardiff is shown by the following 
figures :—In 1833, shipment ted to 170,000 tons ; last and 
to 11,667,000 tons. Last year coal shipments showed half a 
increase over 1889, 




















NOTES FROM GERMANY. 


(From our own Correspondent.) 

_ THIS week the iron markets over here have been rather quiet, as 

is usually the case just after the holidays; and while, generally 

speaking, accounts are being settled and notes compared before 

ing afresh into business. The unusual and continued severity 

of weather has also greatly interfered with brisker movements in 
trade and commerce. 

In spite of the very slow iniprovement in demand, Silesian iron 

business has as yet been able to maintain the firm tendency 





reported in last letter. The amount of orders coming in in the 

malleable iron branch, though inferior to what it was some time 

ago, remains sufficient to keep oP a ages regular employment at 

the mills, There is a continued lively demand perceptible in the 

se business. Remarkable is, on the other hand, the continued 
ulness in the pig trade. 

On the Austro-Hungarian iron market the situation is still rather 
uncertain, rae negotiations which are being carried on with 
Germany regarding a new tariff. C 8, expecting a reduc- 
tion in price +> be the consequence of this new tariff, continue in a 
reserved position. As regards the different branches of business, 
pig iron is in pretty good demand, prices having maintained their 
ormer quotations, Although no improvement is noticeable in the 
manufactured iron trade, stil! the works have secured orders in 
sufficient number to keep up regular employment for some months, 
Machine and wagon factories are also reported in good activity. 

The Belgian iron market continues weak. The business doing 
in all branches is of the most limited character, and prices are 
depressed. The construction ironworks, though fairly well occupied 
for the present, are still not sufficiently provided with orders to 
secure full employment, owing to a general want of foreign orders. 
At a meeting of ors ae ironmasters it has been decided to 
limit production considerably, if the collieries cannot be prevailed 
upon to reduce the prices of coal. 

On the French iron market the quietness noted in last letter 
continues, Here and there efforts have been made to carry 
advanced prices, but in most instances without success. For good 
merchant bars 165f. may be regarded as basis price, while for 

irders 170f. is quoted. Plates No, 2 may be bought at 195f. p.t. 

u the Nord 140f. to 145f. only could te got for merchant bars, 
although official notation is 150f, 

Although Rhenish-Westphalian iron industry has been quict 
during last week, as is usual about Christmas and New Year's 
time, still the general slightly improved tendency of the market 
has been maintained. In the ore trade no alteration can be 





reported. Prices are for red iron ore, M. 7°20 to 7°50; roasted 
ditto, M. 10°50 to 11°50 p.t. at mines. Luxemburg minette is 
quoted M 2°40 tc 3°60, for the different qualities. © pig iron 
market presents no novel feature this week, The demand for forge 
ig, already slightly improved last week, has continued rather 
favourable. Prices are maintained, though not without some 
difficulty. They are for forge No. 1, M. 58; No. 2, M. 56°50; 
No. 3, M. 47 to 48 p.t. at works, Foundry pig No. 1 is quoted 
M. 75; No. 3, M. p.t. Spiegeleisen has + more briskly 
inquired for, prices showing a decidedly firmer tendency. The 
10 to 12 p.c. quality is sold at M. 60 p.t. Bessemer is quoted 
M. 60 to 65; basic, M. 49 p.t. at works. On the malleable iron 
market nochange of any importance can be noticed. Bars remain 
in irregular demand, while girders are rather briskly inquired for. 
Plates for boiler-making purposes are in satisfactory request, and 
the sheet trade has also somewhat slightly improved. A want of 
orders is complained of at most of the foundries and machine 
shops, prices being unremunerative. At the latest tendering for 
steel rails at Erfurt, M. 132-50 was the lowest offer, others ranging 
between M, 135°50 and 137-50 ot At another tendering fish plates 
were offered lowest at M. 129 p.t., others going up to M. 160. 
Latest list quotations, per ton at works, are as follows:—Good 
merchant bars, M. 135; angles, M. 140 to 145; girders, 
M. 125 to 130; hoops, M. 145 to 150; billets in basic and Bessemer, 
M. 90 to 100 ; heavy boiler plates, M. 200 ; tank, M. 160; plates 
in basic and Bessemer, M. 170; tank ditto, M. 140; sheets, 
M. 135 to 145 ; Siegen thin sheets, M. 130 to 135. Ircn wire rods, 
common quality, M. 130; drawn wire in iron or steel, M. 145; 
wire nails, M. 160; rivets, M. 185 ; Bessemer rails, M. 133 to 140; 
fish-plates, M. 129 to 160 ; steel sleepers, M. 128 to.138 ; complete 
setsof wheels and axles, M. 320; axles, M. 240 to 250; steel tires, 
M. 220 to 235; ~ steel rails, M. 115 to 120, Statistic figures, 
recently published, show that during the last three years, from 
1887 to 1889, the production of pig iron in Germany rose from 
4,023,953 t. in 1887 to 4,524,558 t. in 1889. The number of men 
employed in the whole German iron industry rose from 192,577 in 
1887 to 206,416 in the following year, and in 1889 no less than 
223,091 persons were enpienel In 1887, 650,312 t. blooms and 
ingots were produced ; in 1888, 649,747 t.; and in 1889, 746,555 t. 
In 1887, 131,200 t. tubes were produced ; in 1888, 144,512 t., 
and in the following year 158,834 t. Castings, 617,392 t. in 1887 ; 
678,437 t. in 1888, and 803,787 t. in 1889 ; steel rails, &c., 466,031 t. 
in 1887, 456,513 t. in 1888, and 451,308 in 1889 ; sleepers, 101,201 t. 
in 1887, 123,562 t. in 1888, and 111,941 t. in 1889. In 1887, 72,895t. 
axles, wheels, and tires were produced ; in 1888, 88,942 t.; and 
102,954 t. in the following year. In bars and girders, 1,126,948 t. 
were produced in 1887 ; 1,227,847 t. in 1888; and 1,389,345 t. in 
1889. Plates and sheets, 335,723 t., 379,980 t., and 442,764 t. for 
the three years respectively. Tin plates, 16,716, 18,231, 22,269 t. 
In wire, 444,623 t. were produced in 1887, 411,369 in 1888, and 
399,330 t. in 1889. Guns and fire-arms, 11,682 t, 8575 t., and 
11,943 t. respectively. Machines, &c., 119,755 t., 122,312 t., and 
151,610 t. for the three 7. On the whole were produced, in 
1887, 4,158,294 t.; in 1888, 4,375,811 t.; and in 1889, 4,864,359 t. 
The value of the articles produced was, in 1887, M. 517,610,552 ; 
in 1888, M. 570,050,071 ; and in 1889, 689,681,957. 

The fact of the Bavarian State railways having given an order 
of 2500 t. of rails to an English firm has caused a certain sensation 
in industria] centres over here, as might have been expected. It 
is asserted that, after German industry has been charged with such 
enormous costs to satisfy the social policy of the Government— 
costs which are ever growing, and to which are added now, with 
January lst, 1891, many millions for the “ Invalidity and Old Age 
Fund ”—this can hardly be called fair. If the principal con- 
sumers in the country would set the or for taking the bread 
out of the German y Pewee mouth, and withdrawing the very 
foundation from German industry, how, then, is the whole social 
policy to be carried out! The unfavourable impression made by 
this proceeding has even been surpassed by an act of the 
Wiirtemberg State Railway Administration. Ten locomotives had 
to be supplied at a term fixed by the State Administration. 
Esslingen—the only locomotive works in ee, aoe not 
in a position to supply all the ten locomotives at the time pre- 
scribed, the Government at once, and without as much as asking 
~~ other German | tive shops, decided to give the whole 
order to Belgium. 

The Magdeburg 8500 ton rail order, said to have been placed in 
England, has since been stated to have been secured by Bochum— 
Gussstahlwerk. A very low figure, M. 129 p.t., is mentioned as 
the price upon, 

Schemes for making the Danube Canal navigable for larger 
vessels, by means of water-gates—sluices—which would bring the 
shipping traffic more to the centre of the capital, is under con- 
sideration in Vienna, while another plan is seriously thought of at 
Berlin, viz., to establish a direct communication between the 
German capital and the sea. 

A new line of steamers, Antwerp—East Africa di is reported 
to be an almost settled affair, the money being found by Antwerp 
shipowners and merchants. This would be a sad blow to the 
German line of African steamers, which agreed to make Antwerp 
their port of call. : 











Tue Turin Gazette describes some experiments made 
in the Lake of Como with a submarine cannon, invented by a son 
of the engineer Toselli. The gun was discharged at a depth of 
100 metres, and the shell passed through an equal thickness of 
water in ten seconds, The advantage consists in the gun bei 
invisible to an enemy; the object is, not to pierce an i 
as a torpedo does, but to sink the hostile vessel, owing to the com- 
motion produced by the explosion. A larger cannon is being 
constructed, under the inventor's direction, to be tested at Spezzia 
in the presence of naval and military authorities, 
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NEW COMPANIES. 


Tae following companies have just been regis- 
eae Electric Stores, Limited, 


This company was registered on the 17th ult., 
with a capital of £15,000, in £1 shares, to manu- 
facture and sell electric, telegraphic, surgical, 
and scientific instruments, The subscribers 


ai Shares. 

A. L. Martyn, L R.C.P.L., Saltash... .. .. «. 

J. R. Davies, 29, Btockwell-park-crescent oo a 

J. J. Davis, Greenwood N.E Bi 

H. R. roe Leigham-valle “road, Streatham ‘ 

G. G. obham, A. a ngton- ‘road, tr 
ame dnt; 

'. yf Rio n entioy House, Clapham: common, 
en ineer .. 

R. 8. s. Jennings, 5 5, The Limes, Capel: “road, Forest- 
gate, accountant .. .. Spon Ee 


Registered without special sidialen by Mr. G, 
D. Freeman, 103a, Paul-street, Finsbury. 


— ee 





New Zealand Electrical Syndica'e, Limited. 

This syndicate was registered on the 20th ult., 
with a capital of £30,000, in £10 shares, to ac- 
quire central stations for the s upply of oly, 
erected by the Gulcher (New) Electric Light and 
Power Company, Limited, in Wellington, New 
Zealand, and to supply electricity in the Australian 
Colonies. The subscribers are:— 


de Castro, 6, New-square, Lincoln’s-inn, 
barrister .. oe 
W. Turnbull, ‘Mount t Henley, 8 Sydenham- hill os 
. Pryor, 79, € . <e 
*M. L. Vanderbyl, 187, eons 8 gate, S.W. . 
J. Alex: “gs 8, Great Winchester-street, mer- 
chant ee 
Ww. Farmer, "48, ‘Aldermanbury, “merchant 
*H. Grewing, 14, Austin-friars, merchant .. 


The subscribers denoted by an asterisk and J, 
E. Williams are the first directors. Most of the 
regulations of table A apply. Solicitors, Messrs. 
Reyroux, Phillips, and Co., 99, Cannon-street. 


*D. 





rr ee 


Birmingham Telegraph . ‘factory, Limited. 


This company was registered on the 31st ult., 
with a capital of £50,000, in £10 shares, to carry 
on business as telegraph and telephone engineers 
and contractors, and manufacturers of appliances 
and apparatus. The subscribers are :— 


H. Mason, M.R.C.8., Leamington 1 
*E. W. Lancaster, Edgbaston, Birmingham, ‘elec- 


trical engineer.. 1 
P. C. Bytheway, Wednesbury - 1 
*J. S. Lewis, Yardley, near * Birmingham, ‘tele- 
graphengineer .. 1 
A. Mason, Leamington. 1 
w. ae 69, Temple- row, Birmingham, ‘land ‘ 
ent 
*G. ¥ Fowler, ‘Longbridge, Warwick, “electrical 
engineer .. 1 


The number of Raden’ is —" “ we in than 
two, nor more than four; qualification, 50 shares ; 
the first are the subscribers denoted by an asterisk ; 
remuneration, £250 per annum, divisible. Soli- 
citors, Dr. E, C. Rogers, 4, Waterloo-street, Bir- 
mingham; and Messrs, E. F. Mason and ’Sons, 
Town Hall-chambers, Birmingham, 


Flexible Leather Cloth and Floor Covering Syndi- 
cate, Limit 

This syndicate was registered on the 31st ult., 
with a capital of £40,000, divided into 790 ordi- 
nary shares of £50 each, and 500 founders’ shares 
of £1 each, to acquire certain property and rights 
(not specified), upon terms of unregistered agree- 
ments with Alfred Napier Ford, and with Ridley 
Whitley and Co, The subscribers are :— 


8. D. Ross, 57, Bread-street, merchant... .. .. 
J. Clever, 54, New Broad-street, architect oe «ee 
W. F. B. Watts, 81, Wood-street .. .. . 
J. W. Taylor, 145, Petherton-road, N. . 
H. C. Brown, 22, nne-road, Peckham... 
E. A. Rogers, 151, Upper Kennington- -lane . 
A. Hunter, 19, Nicoll-square, 7 ostrich feather 
mi anufacturer . sé . 

The number a divestons | is not te be eo than 
three, nor more than seven; the subscribers are 
to appoint the first ; qualification, four shares ; 
remuneration, a sum not exceeding £500 per 
annum. Solicitors, Messrs, Burgoyne, Watts, 
and Co., 81, Wood- — 





tee et et et 


Haywood and “Company, Limited. 


This company was registered on the 22nd “~~ 
with a wana of £10,000, in £100 shares, to 
manufacture and sell sanitary pipes, chimney 


tops, and other earthenware goods, The sub- 

scribers are :— 

*“T. Cash, Woodville, Leicester, naregeraee 
manufacturer . F 15 

*G. B. go Woodville, farmer |. 1b 

*G. H. Tunnicliffe, Burton-on-Trent, coal mer- 
chant 10 

“2, Nadin, Woodville, earthenware “ manufac- 
turer 10 


“8, #3 Blakesley, F.R.C. s., Bow Bridge House, 
viceste ° . 
- J. . Coulviile, solicitor |. “eee 
Parker, Woodvill lle, manager.. ba 5 
“The number of directors is not to be ton than 
three, nor more than nine; the first are the sub- 
seribers denoted by an asterisk ; the company 
in general meeting will determine remuneration. 
Registered office, ain, ea near Ashby-de-la-Zouch. 


pa Heywood Chemical Cor Company, Limited. 

1s company was registered on the 23rd ult., 
pene? a hon yr of £50, 000, in £5 shares, to carry 
ical ‘manufacturers, and to 

pe te an ceptunten (unregistered), of 15th Ng 


pr Rupert Greville Williams, The subscribers 
re: 


te ee 5 
1 





C. F. Cross, 4, New- court, miles, consulting 
chemist ., 


» J. Bevan, 4, New-co' irt, 
chemist : uirt, W. G., ” consulting 


"aH Lath, 2, Lae ee OS 

a COPY: lane, engineer ri oe 

L. G. W: 8, Hounslow, aniline dye manu- 

prt Spee 

F. G. — Hounslow, aniline dye manu- 

G. J, Desany, Waverley ; Teddin, 

*P. Meiklen’ arg, io. bric gon gl as 
The number of directors is omy to be less than 


three, nor more than seven; the first are the 
subscribers denoted by an asterisk ; 3 Qualification, 


1 





1 
1 
1 
1 
1 





20 shares; remuneration, £300 per annum, 
divisible. Solicitors, Messrs, Gresham, Davies, 
and Dallas, 12, Old Jewry-chambers, 





Sampan Patent Railway ove and Steel Plant 
Syndicate, Limited. 

This syndicate was r red on the 22nd ult., 
with a capital of pe 0, in — shares, to carry 
on the ineers, manu- 
facturing as and engine tool makers, iron, 
brass, and metal founders, &. &c. The sub- 
scribers are :— 

Share: 


R. Dawson, Stalybridge, engineer .. 

G, H. Whalley, Stalybridge, cashier 

J. Whitehead, a solicitor 

“ R. Norman, —— idge, accountant . 
4. Sidebottom, 8 on bn ge, printer and stationer 


y e, schoolmaster .. 

W. P. Parker, Stal dge, rovision merchant. . 
J. Miller, Stalybri icltor 

J. Bu ‘Stulybe line, oo ll te. ee a 
8. Hall, idge, accountant .. .. .. 
J. Ear Steckpet manager .. 

There is not to be less than five, nor more e than 
twelve directors ; qualification, 1 share ; the sub- 
scribers are to a Cs agg the first. Registered 
office, Hartley canes Blandford-street, Staly- 
bridge, Lancashire. 





eeerererere rere y ttt a 


Southern mene of Peru, Limited, 

This company was registered on the 30th 4 
with a capital of £2,600,000, in £1 shares, to 
construct railways, tramways, telegraphs, tele- 

hones, and other means of communication in 

eru, and also to acquire any rights in relation to 
the navigation of any lakes or rivers in Perv, 
Bolivia, or elsewhere, and for such pu to 
acquire all or any of the rights of the Peruvian 
Corporation, Limited, or others, upon terms of an 
unregistered agreement of the h ult. The 

subscribers are :— 
Shares. 


aL aang 15, Bedford-row, solicitor.. 1 
J. R. Yates, 15, ord-row, solicitor .. . 1 
W. H. BR. Judd, 33, Liverpool-street, accountant 1 
T. J. Mason, 108, Lorrimore-road, SE. . 1 
N. G. Hill, 40, Countess-road, N.W. 1 
Ww. F. Symonds, Oak Lea, Lordship- “lane, SE. 1 
J. L. V. 8. Williams, 15, Bedford-row, solicitor . 1 

The number of directors is not to be heel, than 
three, nor more than five; the subscribers are 
to appoint the first ; qualification, £100 in shares 
or stock; remuneration, chairman £250 per 
annum, each director £200 perannum, Solicitors, 
Messrs, Smiles, Ollard, and Yates, 15, Bedford- 
row. 





Water Carriage nginecring Company, Limited. 
This company was re red on the 30th ult., 
with a capital of £12,000, divided into 400 pre- 
ference shares, and 2000 deferred shares of £5 
each, to 4 ire certain patents granted to John 
Merrill, of Sheffield, for alee apparatus and 
appliances, The subscribers are:— 
Shares. 
W. M. Eadon, Sheffield, auctioneer. . “ 
V. P. Eadon, Sheffield, Stockbroker 
W. Hallgm, Sheffield, surgeon .. 
H. Allen, Sheffield, merchant a 
. Branson, Sheffield, merchant. 
Miss M. Merrill, Sheffield Sa 
W. H. Merrill, Sheffiel 


Registered seo 8 
office, 26 and 28, Mowbra 


tt et ht et et 


‘ial athe, red 
y-street, Sheffield. 








THE PATENT JOURNAL. 
Condensed from ‘* Soe Oficial Journal o 
‘a 


Application for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

22nd December, 1890. 


20,846. Savinc Lire from Fire, J. Saward, London. 


20,847. Fastenincs for Broocnes, &c., A. Lovekin, 
Birming! " 

20,848. Parrot Cages, C. Kobabe and L. Kuphal, 
Birmingham. 


20,849. Mituinc Macutnes for Textives, A. C. Dickson 
and F. Kilburn, Laragh. 

20,850. Mopiryinc BLow caused by Co..ision, W. J. 
Parker, Devonshire. 

20,851. SHurrte Cueckinc Apruiances, D. W. Smith, 
Halifax. 

20,852. Paoroorapnic CAMERA Suutrers, J. T. Clarke, 
Harrow. 

20,853. Boors and Ssogs, E. H. Braidwood and J. 
McGlashan, Glasgow. 

20,854. Va.ve, J. Cooper, Birmingham. 

20,855. EquitiBpraTeD VALvEs, J. Frew, Glasgow. 

20,856. Weavinc Looms, W. Reid, Glasgow. 

20,857. Tires, G. Swift, Liverpool. 

20,858. Biorrers, W. P. Thompson.—(H. St. C. Wait, 
United States ) 

20,859. Lanpinc Net Frames for Fisuine, 8. Allcock, 
Redditch. 

20,860. Staying Burton - Hoies, &c., W. F. Fair, 
London. 

20,861. Asn Tray, C. F. Roe, Derby 

20,862. Ralsine ‘Doors, &e. a Newall and B. H. 
Ireland, Lancaster. 

20,863, EARTHENWARE TuBEs, F. Quéry, Manchester. 

20,864. DeveLorine Tents, W. R. Baker, Surrey. 

20,865. Apsustinc Swine Mirrors, &c., 8. Hill, Bir- 
mingham. 

20,866. Hottow G iassware, D. Rylands and A. 
Husselbee, Stairfoot, near Barnsley. 

20,867. TURBINES or TURBINATED APPLIANCES, P. H. 
Williams, Egham. 

20,868. Apparatus for HEATING GREENHOUSES, J. Yates, 
London. 

20,869. Stipe Ruve for Currine Lantern Swipes, D. L. 
Salomons, Bart., London. 

20,870. ARRESTING EscaPING Horses, 
London. 

20,871. Compinep KeyBoarp and MECHANICAL ORGANS, 
F. E. P. Ehrlich, London. 

20,872. METERS, H. D. Pearsall, Orpington. 

£0, ,873. WATER- PIPES and Mains, H. D. 
Orpin, m. 

20,874. Hyprautic Rams, H. D. Pearsall, Orpington. 

20,875. Box Fites for Finina Papers, A. E. Walker, 

ndon. 

20,876. PHoroarapuic Camera, R. Stirn, London. 

20,877. Hammocks for Inrants and CaiLpren, H. J. 
Philps, London. 

20. wk Recisterinc Apearatus for Cass, 0. Domon, 

mdon. 
20,879. Oprarninc Motive Power, D. and I. Jones, 


E. Bartz, 


Pearsall, 


mdon. 

20,880. Esecror Mecuanism of Guns, G. Lilleyman, 
London. 

20,881. Excavatina Macuines, T. K. Mellor. —(G. 
Mahistedt, Australia.) 

20,882. Axce Lupricators, H. H. Lake.—(J. A. White, 
dosen't States.) 

Lusricators for Stream Enoines, €. Meyer, 

gn 





20,884. Esecror MecuanisM of Riries, E. G. Anson, 
London. 

20,885. Hotpine Borries in Boxes, W. Fiddes and 
Son, Aberdeen. 

20,886. GRADUATED MeasuRinc Giasses, E. de Pass. — 
(ia Herpin, France.) 

20,887. Dust Guarps for RAtLway AXxce-boxes, H. H. 
Lake.—(J. A. White, United States. 

20,888. Motor Enornes, H. P. Holt, don. 

20,889. Azo CoLourmnc Marrers, O. Imray.—(7The 
Farbwerke vormals Meister Luciue and- Briining, Ger- 


many. 

20,890. os near Tatiow, &c., E. Edwards.—(A. Sei/- 
Jert, any. 

20, 891. Covers for WaTER- -cLoseTs, E. Edwards.— 
W. D. Cohn, Germany ) 

20,892. Vatves for WaTEeR-GAs Piant, R. N. Oakman, 
jun., London. 

20,898. Borr.e Stroprers, V. C. Monette, London. 

ag ae Suor Cases for Air and other Guns, J. E. Bott, 

ndon. 

20,895. ARMOUR-PLATES, J. E. Bott, London. 

20,896. ReouLatinc Exectrric Currents, A. Gay and 
R. Hammond, London. 

20,897. Drituisc Brooms and Brusues, G. H., A. B., 
and E. N. Kent, and H. Besson, London. 

20,898, DyNAMO-ELECTRIC Macuines, H. H. Leigh.— 
(BE. L. Desroziers, France.) 

20,899. Rotary Enoine, J. M. Bucherer, London. 

20,900. HoLpInG eosin &c., G. F. Redfern.—(P. H. 
M. Stegmiiller, German 

20,901. Jacquarp, &c., Wav yinc Looms, W. Holthaus, 

ndon. 
20,902. Steam Enarnes, C. Wells, London. 
23rd December, 1890. 

20,903. CycLe Locks, H. J. Suter, Birmingham. 

20,904. TABLE BLApEs, F. C. Askham, Sheffield. 

20,905. InrLaTING LAWN-TENNIS Bais, &e., H. 
‘Turner and J. Fernee, Sheffield. 

20,906. Rine for KyITTinc Macuines, E. Robinson, 
Newcastle-on-Tyne. 

20,907. Dies, F. B. Bristol, London. 

20,908. FLUSHING Cisterns, J. T. Biggs and J. Allen, 
Leicester. 

20,9.9. Conveyinc Yeast from Beer in Casks, G. King, 
Nottingham. 

20, — — Yarn from the Warp, R. Armitage, 


— > asa Fuet in Borers, J. L. Mitton, 
ongp 


20,912. qe — Matrresses, F. J. Hedgcock 


ndaon. 
— Sream, &., Power Enaines, J. Thom, Liver- 


poo! 

20,914. TrEap AtracumMent for Boors, A. 8. Cart- 
wright, Birmingham. 

20,915.. VELOCIPEDES, J. and W. R. McHardy and F. 
W. Ca: rpenter, Chiswick. 

20,916. PERMANENT Way, F. R. J. Matthews, London. 

20,917. FasTeninc Skate, &c., Straps, E. Catchpool, 
Reading. 

20,918. Paper Kwyives, W. J. Stahlschmidt and F. 
Hawker, London. 

20,919. Lever Snarino Trap, G. Ewson, Essex. 

20,920. Firterine MILK, &c., C. Whiteman and F. J. 
Cox, London. 

20,921. VeLocipepes, R. W. Retford, London. 


20,922. WHEELS for VeLocipepes, J. Harrington, 
London. 

20,923. Wuerets of Traction Encines, G. Benson, 
mdon. 


= Skates, A. Savile, London. 
20,925. Locks for RamLway CarriaGe Doors, W. H. 
Blakeney, Glasgow. 

20,926. OL ConTAINERS, G. H. Middleton and G. Mac- 
beth, London. 

20,927. InsuLATED CrrcuLaR Cut-out Box, H. G. Lester, 
London. 

20, po DextaL Burrinc Apparatus, M. 

mdi 

20,929. Hoarven Mecuanism for Guns, W. Adams, 
London. 

20,930. BrReEecH-LoaDING SMALL Arms, C. Rosson, 
Lon: don. 

K. F. Jekeli and J. Horner, 


20,931. 
London 

20,932. — Co..ectors, C. H. Kérnig and G. Burgin, 
London. 

20,933. Ointment, E. A. Turner, London. 

20,934. Sipe Licuts for STEaMERs, &e., E. Jobling, 
London. 

20,935. LANTERNS for Pararrin Lamps, E. J. Dunckley, 
London. 
20,936. Sza SIGNALLING Apparatus, A. B. Wyckoff, 
~ London. 

20,937. Heatinc Apparatus, H. R. Smart, London. 

20,938. Removine Snow, G. Hémart, London. 

= Boots, H. Ward, London. 

940. EvecrricaL INpicaTiNG Apparatus used in 
oa Finpine, W. H. Beck.—{The American Range 
Finder Company, United States.) 

Voice Guig, G. — London. 


Vine, 


CAMERAS, 


20,941. 
20,942. AXLE-BoxEs, E. Best, London. 
20,943. Rorary Curtrers, A. and C. H. Keats, London. 
20,944. Conpensinc Leap Fumes, 8. Elliott, Berks. 
20,945. CooLinc Exnaust Fans, 8. Elliott, Berks. 
20,946. Preservinc Foon, L. Bregha and F. Breza, 
London. 
20,947. HorizontaL Boxitinc Mixis, W. Konegen, 
ne don. 


20,948. ARTIFICIAL GRANITE, C. G. and O. Wernaer, 
London. 

20,949. Fire-arMs, T. bag oe FE London. 

20,950. Gravity RatLway; R. and F. Tidman, London. 

20,951. Separatinc Fat from FEED-WATER, J. A. 
Drakenberg, London. 

20,952. Sun Bonnets, N. L. Butler, London. 

20,953. RarLway CARRIAGE CoupLine, W. F. Hambelton, 
London. 
20,954. ANNEALING IRon Piates, O. Imray.—(J. A. F. 
Bang and M. C. A. Rufiin, France.) 
20,955. Borous Macnesian Bricks, 0. Clausen, 
London. 

20,956. Furnaces, &c., A. O. Jones, London. 

20,957. Motors, A. J. Boult —(J. Larcheveque, France ) 

20,958. Musica Tors, W. P. Thompson.—(M. Dann- 
horn, Germany. 

20,959. Mats and Gratinos, H. Beisheim and H. and 
at Pattberg, London. 
20,960. LasTina Macuines, W. P. Thompson.—(The 
Rochester Lasting Machine Company, United States.) 

20,961. Feep Recuiators, W. Gribben, i 

20,962. HEEL-BURNISHING MacuHINEs, W. P. Thompson. 
a lasting Machine Company, United 

tates 

20,963. Buck.es, J. Parker and R. W. Watts, London. 

20,964. Venpinc Macutnes, W. P. Thompson. —(J. A. 
Williams, United States.) 

20,965. PERAMBULATORS, T. B. Sloper, London. 

20,966. ANTIFOULING Compositions, &c., G. Stevens, 
Liverpool. 

20,967. Repratinc Fire-arms, A. J. Boult.—(J. F. 
Luigi and B. Peraldi, France.) 

20,968, WasHING and Wrinaina Macuines, J. R. Orrell, 
London, 

20,969. SpinpLE for Sprnnina Corton, W. H. Halls- 
worth, Oldham. 

20,970. Comemep Stream and Sopa Enarng, C. Wells, 


ndon. 
ay oa Merer, J. Gilmore and W. R. Clark, 


20,972. CARRIERS for LANTERN Stipes, R. W. James 
and M. mdon. 
20,973. PERMANENT Way of Tramways, J. C. Fell.— 
(The _ and Fowler Girder Rail Company, United 
ates, 
20,974. Dritts and Augers, G. H. Sellers, London. 
20, 70. Heatine and Purtryinc Water, D. Stark, 
mn 
20,976. Phe cine Stace Errects, H. H. Lake.—(N. 
Burgess United States.) 
20,977. Mgans for TRANSMITTING Power, J. Meier, 
London, 





20,978. arr ater pa H. H. Lake.—(G. M. Mow 
bray, United Stai 
gs, oe ae a by Sream, G. Gatheral, 


20, 980. Vans fo for REGENERATIVE Furnaces, I. Beard- 
more, 
20,981. Winpow Bump Supports, &c., A. C. Spicer, 
London. 
20,982. Wixpow Buinp Supports, &c., A. C. Spicer, 
mdon. 
— Evecrric Lonc-RaNce Torpepors, M. H. 
urrell, 
20,984. Form-seTtTinc, &c., Macuines, H. H. Lake.— 
(G. Corsa, United States. 
20,985. FermMEentep Liquips, H. H. Lake.—(H. Gétter, 
United States. ) 
20,986. ELecrricaLLy WeLpinG Merats, H. H. Lake. 
—(H. Lemp, United States.) 
20,987. Rivets for Boots and Sxors, E. Mondain and 
J. Princet, London. 
20,988. ELevators, C. W. Fowler, London. 
20,989. Puzz_z Apparatus, J. F. Zachary, London. 
20,990. RarLroap Ties, H. D. Dasher, London. 
20,991. Sroprers for VARNISH Cans, w. T. Bigsby, 
London. 
20,992. Be.is, G. H. Jones, London. 
20,993. OsciLLaTinG Sie Vatve, E. Hewett, Wat- 
ford, Herts, 
24th December, 1890. 
20,994. Encines, H. T. Barnett, London. 
20,995. Repairinc Boots and Suogs, R. F. Dewhurst, 
London. 
20,996. TreaTinc Impume Waters, &c., F. P. Candy, 
Manchester. 
20, sel _— and SxHogs, W. B. Blessley, Middles- 


ro! 
20,08, Borvens for Rotiine Stock, W. Fisher, Shef- 
e 


20,999. ConstrucTING MeTaLiic Wueets, E. R. Cal- 
throp, Sheffield. 

21,000. Securinc GLoves and Necxtigs, E. B.:Lay- 
cock, Sheffield. 

21,001. Fotpine Heaps, &c., of Victorias, J. G. 
Ha: irmingham. 

21,002. Sincie-actinc Encines, G. Richards, Al- 


trincham. 
ag pe Wakine Stick, &c., Hannes, H. Tracy, 


mdon. 

21,004. Topacco Pirgs, E. J. Neale, London. 

21,005. Auromatic Stoxers, W. Fairweather.—(N. W. 
Pratt and the Babcock and Wilcox Company, United 


States, 
21,006. ama of Matt and Hops, E. Sonstadt, 
int. 


Chi 
21, ne Hotprast Cop Suuttiz, A, C. Dickson, 
21, ‘oe a and Saoz Makers, B. Oldacre, Lon 
21, 009. Wuirte-metTaL Covur.ines, G. H. Smith and B. 

Cooper, Manchester. 

21,010. Dome Cuucks used in Latues, G. Birch, Man- 
jr. 


chester. 

21,011. Courtines, R. W. Barker.—(W. W. Seley, 
Un States.) 

21,012. Panoramic Cameras, G. G. Rookwood, 


London. 

21,013. Lixinc for Boxes, W. Teggin and J. Byrom, 
Manchester. 

21,014. VenicLe for ADVERTISING PuRPoses, 8. Hall, 


Morecam 

21,015. BurninG Asu-pit Reruse, J. H. Chesshire, 
Birming! ham. 

21, 6. Borns for Heatinc Purposes, J. R. Maw, 

21,017. Arc Lamps, F. Protz and J. Jucker, Man- 
chester. 

21,018. Power Pressgs, J. S. Taylor and 8. W. Challen, 


Birming! q 
21,019. Makinc an Extract of Corres, E. Sonstadt, 
rts, 


Herts. 

21,020. VeLocirEepes, V. P. M. Fevez, London. 

21,021. ReGuLATING APPARATUS for RecuLaTiInGSuHarts, 
H. R. Smart, London. 


21,022. Mar Carts for Cuitpren, C. C. Hookway, 
Birming! 


21,023. oman for Maxine Boots and Sxoss, T. 
he, J. Leavesley, and J. North, London. 

21,024. Raisinc Liquip, E. Etéve, London. 

21, 1025. NICKEL Articies, L. Mond, ae pu 

21 "026. ELECTRICAL ATTACHMENTS for Ramway 
SwitTcuEs or Ports, A. W. Berne and C. A. Fish, 
y 

— ics Ho.pers, J. A. Johansson, Liver- 


21,038. Srtcues for Over-sEaM Work, T. Webb. 
T. W. Bracher, United States.) 

21,029. Strtcu Forminc Mecuanism, &c., T. Webb.— 
7. W. Bracher, United States.) 

21,030. INNER SELvacEs, J. H. Clibran and G. Browning, 
Manchester. 

21,031. Leap PLates or ELecrropes, &c., P. J. Davies, 
London. 

21,032. Prorectine Exectric Wirss, &c., W. W. Horn. 
(W. E. Ochrle, United States.) 

21,033. Rusper So.e for Boots, &c., W. W. Horn.— 
CH. T. Marshall, United States.) 

21,034. Boor and. Soe Fasteninc, W. W. Horn.— 
CB. A. Smith, United States.) 

21,035. Bencu Stor, D. McKellar, London. 

21,036. CouPLINGs for SHAFTINGS, &ec., E. P. Plenty, 


London. 
21,037. Turust Bearinos for Suarts, E. P. Plenty, 
London. 


21,0388. Umspretias, &c., G. F. Sheath, London. 

21,039. ConpucTinc Secret CORRESPONDENCE, J 
Chevasse, London. 

21,040. ExLaraine Enns of Metat Rops, R. A. Baillie, 
London. 

21,041. Construction of Larce Buripincs, E. E. 
‘Allen, London. 

oo Furniture and the Lixg, T. Islip, 

ndon. 
21,043. TeLecRaPHic Apparatus, 8. Van Buren Essick, 


21,044. PREPARATION of Hop Extract, A. Foelsing, 
mdon. 
21,045. ARmMouRING EecrricaL Conpuctors, F. 
Walton, London. 
21, = —— Rivnos for Pistons, C. T. Colebrook, 


21, O47, Tidisnies for Makino Borties, C. Vernay, 
London. 


31,048, Macazine Rir.es, T. Woremser, London. 
1,049. Cootine Houses, B. C. Fryer and J. H. 01 Brien, 
“ioune 

21,050. Skatine, &c., SuRFaces, J. A. Calantarients, 
London. 

21,051. Hooxs and Eyes, A. E. J. Ball, London. 

21,052. Crosinc Doors of CarRiaces, T, Turner, 
London. 

21,053. Coarse Grinpine MILLs, J. Gross, London. 

21, "054. MAKING OrpnancE, R. J. Gatling, London. 

21, 055. Mariner's Compass, J. Reah, J. W. Pickering, 
and J. Constantine, London. 

21,056. CLEANING Lepage R, Setz, London, 

21, 1057. Socks or Soxgs, C. A. Teske, London. 

21,058. ADVERTISING, A. B. W. Gehrke, Londen. 

21, 059. PuorTocRaPHic NEGATIVES, G. F. Red 
WU. M. Jordan, United States.) 

21,060. Steam Pumps, C. Sheppard, London. 

21, "061. MILITARY Equipments, J. Pullman and A. 
Firmin; London. 

21,062. Dyzrno TEXTILE Fasrics, C. E. Maistre and J. 

. Com e, London. 
21,068. ORSESHOES, J. Straussler.—(Z. Straussler, 


fern.— 


Africa.) 
21,064. Sprinc Mecuanism for Sewinc Macurvgs, J. 
ler, London. 
— Pyevumatic Guns or SMALL-aRMs, F. J. Burrell, 
nd: 


on. 
21,066. CarameEt, A. Boabe and F. G. A. Roberts, 
London. 
21,067. Surracinc SpHEres in Metat, H. Gardner.— 
(F. Fischer, Germany ) 
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21,068. Burrer, E. G. N. Salenius, London. 
21,069. Bow-wers, F. Kluge, London. 


27th December, 1890. 

21,070. Sprinc Tension Sappigs for VeLocipepes, J. 
Aylward, Coventry. 

ee we = are em 3 of Sopa, A. 

A. J. 
Glasgow. * . 

21,072. Graze or Examet for Tices, &., E. Arthur, 
Bristol. 

21,073. Kxrre Hanpvgs, J. Johnston, London. 

21,074. Inxstanps, J. Larkin, London. 

21,075. Permanent Way, J. Y. Johnson.—(M. Mowt- 
schilof, Bulgaria.) 

21,076. Raisrinc and Lowerinc Fause Borrom for 
Sroves, M. Smith, Wimbledon. 

21,077. Device for Hanp.ine Ixeors, W. W. Horn.— 
(T. Brady, T. C. Powers, A. J. Maher, and M. J. 
Quinn, United —_ 

21,078. Propuction of Brcarponate of Sopa, J. Leith, 
ono 

21,079. Re-numbered 19,370a. See commencement of 

“* Applications for Patents” in this Journal. 

21,080. Maxine Batts for use as Vatves, J. Barr, 

Ww. 


21,081. Horse Cottar Paps, D. D. Buckles, London. 
21,082. Type-wrrrxrs, J. Hall, London. 
21,083. Trimmincs for the Epces of Fasrics, D. C. 
. ion. 
21,084. Sraippinc Apparatus for CaRDING ENGINES, 
A. Lejeune, London. 
21,085. Riverrinc Warer Bauiast Tanks, F. C. 


21,086. Puso: A. Briiggemann, London. 
21,087. Increasinc the Draucut of. Fireriaces, J. 
ion. 


21,088. Catt Boxes, E. R. Wilder, London. 

21,089. Sroprinc Encives and Trains, R. Sorley, 
Glasgow. 

21,090. Burron Fastener, W. Beverley and M. H. 

wards, G Ww. 

21,091. Caars or Rope Wuesgts, A., J., A., and J. 
Earnshaw, London. 

21,092. Macuine Rouiers, C. Whitfield, London. 

21,093. Hypravtic CyLinpeR and Piston Motors, J. 
Barr, lasgow. 

21,094. Motive Power Enoing, J. Murrie, Glasgow. 

21,095. Macuinery for Bexpinc Tuses, J. Donaldson, 
London. 

21,096. OrnE-crUsHERS, F. M. Castelnau, London. 

21,097. Wrxpow Dressinc, W. G. Speck, London. 

21,098. Comprsep Lerrer-stip Cover and KNOcKER, 
J. H: Walter, Birmingham. 

Ss Heatinc Rartway Carriaces, W. P. O'Neill, 


lone. 
21,100. Com Avromatic Apparatus, W. H. Cowan, 


21,101. Manvracture of INVERT Sucars, F. W. Tomp- 
son, on. 

21,102. Compounps of Gaxuic Acip, O. tmray.—{The 
Farbwerke vormals Meister, Lucius and Briining, 
Germany.) 

21,103. Prorecrinc the Frame of Ow - camps, P. 


, London. 
21,104. “ Horsey” Tosacco Poucs, G. 8. Richardson, 


on. 

21,105. Cycies, J. H. Mumford, West Cowes, I. W. 
21,106. Exrract for Tea, E. Sonstadt, Herts. 

—" Secorinc TOcETHER SHears, R. F. English, 


21,108. "or a Beam Weicuinc Macurves, W. 


risto 
21,109. Toy Game, G. Cole, London. 
21,110. Darninc Stockines, A. J. Large, Manchester. 
“—- Faciuitatine Tyinc of Parceis, P. H. Papps, 


21,112. Lesricast, H. Harford, South Shields. 
21,113. Weavinc Looms, W. C. Ingham and J. Spencer, 


21,114. Dremnc Woot, E. Heppenstall and E. and D. 
Sykes, Huddersfield. 

21,115. Dyeryc Yarn, E. and D. Sykes and E. Heppen- 
stall, Huddersfield. 

21,116. Evectric Arc Lamps, A. Gay and R. Hammond, 


on. 
21,117. Improvep Sanitary Appliance, I. Wallwork, 
Manchester 


ancl ; 

21,118. Sienats, C. J. Nicholson, 8. Chadwick, and W. 
Cormack, Manchester. 

— Rows of Wueets of Carriaces, P. Robinson, 


= CLosinc and OPENING Doors, J. Longworth, 


mton. 

21,121. Srytocrapuic Pens, G. H. Slack and A. Marr, 
Manchester. 

a. Dae Cake Powper, G. Quick, Bourne- 


mouth. 

21,123. Lapres’ Hats and Bonnets, &c, E. H. Hill, 
London. 

21,124. Lapres’ Hats and Bonnets, &c., E. H. Hill, 
London. 


21,125. ComBixeD Trunk and Warprose, 38. M. 
McCormack, London. 
a Printinc Macuines or Presses, W. S. Foord, 


ion. 

21,127. Sream Borers, H. H. Lake.—(J. C. Platt, 
United States.) 

—— Macuixes for Setrinc-up Type, J. Hooker, 


ion. 
21,129. Usroxxine Waste Trx-piates, F. C. W. Harm- 
sen, London. 


29th December, 1890. 


21,130. Meratuic Oars, &c., W. H. Dawson, Putney. 
21,131. Om Lamps, J. D. and H. B. Young, Bir- 


mii a 
21,132. Manpret for Proretiers, T. Barnfather, 
Dublin. 


21,133. Sarety Vatves, M. Wilson, Liverpool. 
21,134. Recerracyes for Matcues, &c., J. Stark, Liver- 


21,135. Freinc Steam Borers, P. Lucas, Sheffield. 
21,136. Exvetores, W. W. J. Nicol, Edinburgh. 
—— Snoes for Horses, F. Lawrenson and H. Shaw, 


21,138. PREVENTING Topacco Juice from EnTerine the 
Mevrts, J. A. A. Kohler, London. » 

21,139. Vent Pecos, C. Fouracre and C. R. Jeyes, 
Swindon. 

21,140. Avromatic Lusricator, W. Pilot and C. R. 
Jeyes, Swindon. 

21,141. Sprinc Tire for Vevocipepes, 8. J. Rose, 


Oxon. 
21,142. LicuTinc Miners’ Sarety Lamps, C. Y. Rhodes, 
Halifax. 


21,143. Evecrric Batreries, O. Y. Rhodes, Halifax. 

21,144. Drivinc Cuarns and Cuan Wueets, H. 0. 
Kotter, Liverpool. 

21,145. Hyprocarspoy Insecrors, H. J. Allison.— 
(J. H. Jones, United States.) 

21,146. Sroppixc Horses, H. J. Allison.—(C. Turney, 
United States.) 

21,147. IxsuLation of Exvectricat Conpucrors, A. J. 

Boult.—(J. B. F. Frédureau, France.) 

21,148. Pennoipers, J. T. 

21,149. Stamps, A. Lechevalier, Lond 

21,150. Staves, H. Haes, London. 

21,151. Lamp, G. Buck, London. 

21,152. Arr Tire for Bicycies, &c., V. G. Young, West 


Brighton. 
21,153. Potish Reviver, F. Mills, C. Bunny and H. 
Pentecost, London. 
21,154. Panoramic Cameras, W. Pinkernelle, London. 
21,155. Weavinc Looms, F. Dew , London. 
21,156. Fituisc O11 Cans, L. P. t, London. 
21,157. Frxmse Stam Rops, A. H. and L. J. Bricard, 
London. 
21,158. Jouvts for Water Pires, J. Robbins, London. 
— Caimvey Cap and Ventitator, J. Hancock, 


don. 
21,160. Lockine, &., Rattway Carriace Doors, P. 
Bertram, Glasgow. 





21,161. Sream Enoings, G. Lawson, London. 

21,162. Nap-rarsinc Macuines, O. Imray.—(F. Mar- 
tinot, France.) 

21,163. Loom Suurties, J. Boot, Glasgow. 

— Supp.yinc Water to Mops, &c., T. T. Watson, 


on. 

21,165. Sincie-actine Gas Motor Enorye, H. Lentz, 
F. Czermak, L. Streitman and A. Bergl. Loudon. 
21,166. Presses for Drawinc, W. R. Comings and 

A. A. Righter, London. 
21,167. Cicars, J. Z. y Villar, London. 
21,168. Bott Inpicators for Doors, H. R, Saunders, 


London. 
30th December, 1890. 
21,169. Rupper Erasers, H. J. Allison.—({W. Friend, 
United States.) 
21,170. Tupine, C. Bauer, Brockley. 
21,171. Frre-arms, T. Wilson, Birmingham. 
21,172. Waeets, G. O. Goddard, Dorking. 
21,173. Buttons, J. Levi, London. 
21,174. Screw Hammers, H. W. and A. H. Burnand, 


Poole. 
21,175. YarRN Beams for Looms, J. and R. Lindsay, 
Glasgow. 
21,176. Prevention of BLack Smoke, J. Rixon, Elton. 
21,177. Eureka Frre-.icHter, D. and W. P. Thomas, 
Swansea. 
21,178. Lire-savinc Garments, P. Bendall, Chelten- 
= TerHerinc Horses &c., in Starts, J. Steel, 
ow. 
—_, Liqueriep Carsonic Acip Gas, G. 8. Grimston, 


ion. 
21,181. Furnaces for Mettine, &c., Prate Giass, W. 
W. Pil m, Liverpool 


21,182. ExveLtore Gum Morstener, N. Macphail, 
iw. 
21,183. Sicnat Systems, B J. B. Mills.—(C. B. le; 
United States.) ‘ alanis 
21,184. Comns, The R t Comb Manufacturing 





Co., Ld., and W. Scott, Glasgow. 
21,185. Curistmas Carns, J. A. Beattie, Glasgow. 
21,186. Pan for Baxine Cakes, 8S. Wright, London. 
21,187. Pressinc Bricks, &c., 8. Burlingham, London. 
21,188. Putieys, &c., C. Douglas and A. M. Lawson, 

London. 

21,189. Frre-noxes, J. C. Henderson, London. 
21,190. Cormn-FREED AvTomaTic Macuines, C. E. Billing, 

London. 

21,191. Portas_e Burprnes, E. E. Allen, London. 

3 eee and other Bur_pres, E. E. Allen, 
ion. 

21,193. Sewrnc Macurnes, G. Bellsbury, London. 

7 Mepicive for Sea-sickness, J. E. V. 


ion. 

21,195. Watcumen’s Time Recorpers, I. De Kalb 
ler, London. 

21196. Process of Extractinc Ou, J. W. Evans, 


ion. 

21197. Ventcte Wuee, J. Carpenter, London. 

21,198. MecuanicaL Toy, H. B. Cox, London. 

oo Dentat Toots, J. C. Fell.- (G. H. Peirce, United 


Foss, 


tes. 
21,200. Exvetores, C. R. Bonne.—(J. A. Anderson, 
Finland. 
=. Internal CompusTion Heat Enornes, E. R. 


. ion. 

21,202. Couptinc Burrers for Raitway Cars, F. B. 
Stanton, London. 

eee Susrenpers, W. Hubbard and R. W. Brett, 


on. 

— OxyuyprRocen Cartripces, &c., L. Ochse, 

on. 

21,205. Rep Cotourine Martrers, T. Peters, London. 

21,206. TaBes, J. H. Eyles, London. 

21,207. Propucrya Wrirtinos for the Bump, E. 
Sthreshley, London. 

21,208. Lusricators for Axtes, J. 8. Patten, E. 
Higgins, H. H. Cook, and M. Schaeffer, London. 

21,209. Wiepow CLeaninec Brusnes, M. L. W. Marti- 
not, London. 

21,210. Carvine or Curtinc Macutines, A. J. Boult.— 
(The Milwaukee Carving Company, United States.) 
21,211. Hor Water Apparatus, J. Eilbeck, Liverpool. 
21,212. Rerractory Mareriats, J. B. Alzgaray, 

London. 

21,213. Treatment of Mustarp, W. H. and J. D. 
Lever and E. G. Scott, Liverpool. 

21,214. Type Writinc Macutnes, W. P. Thompson.— 
(The Remington Standard Type Writer Manufacturing 
Company, United States.) 

21,215. Meat Cutters, 0. D. Woodruff, London. 

21,216. Srzvinc Apraratus, W. De Morgan and E. Lucas, 
London. 

21,217. Treatment of the Ciaus Process of Gases, 
C. W. Heaton, London. 

21,218. Grinpine MILLs, P. J. Neate, London. 

—, Russer Dam Howpers, J. W. Haughawout, 


on. 

21,220. Harmoniums, R. Essig, London. 

21,221. Separation of Go_p and Sitver from Ores, 
W. D. hm, London. 

21,222. Repuction of Iron Ore, F. Siemens, London. 

21,228. Brrp.e Bits, G. Meyer, London. 

21,224. Sprinc Jacks or Jack Kwives, C. D. Abel.— 
(Société Generale des Telephones Reseaux Telephonique 
et Constructions Electriques and L. A. Berthon, 
France. 

a Cuvorine, F. M. Lyte and O. J. Steinhart, 


London. 
21,226. Sarery Lanpinc Hanne, &c., 8. Y. Clark, 
Redditch. 


21,227. WaTEer-HEATERS, E. Ruud, London. 

21,228. Matce Maxine Macurvery, A. E. Ellinwood, 
London. 

21,229. March Makino Macuiyes, A. E. Ellinwood, 
London. 


21,230. Woven Fasrics, J. W. Barker, London. 

21,281. Furnaces, G. W. Ensinger, London. 

21,232. Marnsprinc Winpers, A. R. Vaughan, London. 

21,233. Boxine Grove, F. Bryan, London. 

21,234. Uritisine Rervuse, E. A. Bath, London. 

21,235. Boots and Suoss, 8. F. Law, J. N. Bailey, F. H. 
Wills, and 8. Dunn, London. 

21,236. Macuine for Marnixc Linen, I. A. and B. 
Schaeffer, London. 

21,237. ELecrricaLty SoLpERING Cans, M. W. Dewey, 


jon. 

21,238. Aim MorsTeninc Apparatus, W. V. Wallace, 
London. 

21,239. Assistinc in Parruririon, P. McCahey, 
London. 


8ist December, 1890. 
21,240. VentTiLatTinc Raitway Carriaces, E. Marsh, 
Hutchinson, 


21,242. CoLLapsisLe Tubes, J. H. Hodgson, London. 
21,243. Economisine Fut, H. H. Lake.—(@. H, Burpee, 
United States.) 
oo DisPLayinc ADVERTISEMENTS, &c., M. Scarratt, 
e 


21,245. Thaen; W. F. Needham, Birmingham. 

21,246. Sewinc Macuines, C. Britton, Tt 

21,247. Fasténinos for Trouser Straps, W. Birt, 
jun., Birmingham. 

21,248. Brakes for Carts, J. 8. Dowell and P. Dawson, 
Glasgow. 

21,249. Lapres’ Sarety Pocket, A. Boehm, London. 

21,250. VeLocivepes, W. R. Birt, jun., a 

21,251. Savine Lire at Sea, J. D. Irvine, Dublin. 

21,252. Compounp Stream Enotes, J. F. Sleat and H. 
Skelton, London. 

21,253. Waeets, O. Lindner and R B. Turner, 
Brussels. 

21,254. Measurino Evecrricity, &c., Morris Brothers, 
Birmingham. 

21,255. Skippinc Ropgs, G. Cole, London. 

21,256. Propucinc Motion and Power, W. Illing- 
worth, Bradford. 

21,257. UmpRecias, Parasois, &c., G. F. Sheath, 
London. 


21,241. NavicaBLx Batioons, W. N. 
Eastbourne. 





21,258, Fire-Licurers, W. Shaw and T. Harrison, 
Bradford. 


21,259. Rerm-ouarp for Hansom Cass, J, W. Huelin 
and E. Rowsell, London. 

21,260. Motive Power, W. and T. Slater, London. 

21,961. Combination Bracket, E. Eastbury, 
mingham. 

21,262. Conrrotiixc Ramway Sienais, T. Kateley, 
Bristol. 

21,263. Huns of Cottizry Tram WHEELS, M. Moore, 
es pp 

21,264. Pittarsfor Wire Fencino, D. Rowell, London. 

21,265. Automatic Smoke CowL, J. Houston and J. 


le, Dundee. 
21,266. Furnaces, B. C. Sykes and G. Blamires, 
Cleckheaton. 
21,267. Lire-savinc CLoruino, H. T. Soar and H. 8. 
rkis, London. 
21,268. Batt Vatves, D. Gill, Weston-super-Mare. 
21,269. Recepracies for Storinc and MEASURING, 
8. , Cornwall. 
21,270. Buixp Furniture, J. Gorman, Devon. 
21,271. Tune Scrusper, J. Laidlaw, Glasgow. 
21,272. Diswetr, &c., Plates, C.8. Roberts, Strood. 
21,273. Inpucinc Dravent in Steam Borer Fur- 
naces, D. Croll and C. Hohn, Glasgow. 
Connectinc Hooks or Lixxs, J. Shaw, 


Bir- 


ow. 
21,275. Preventinc Down-pravonts, J. McGlashan, 
SgOW. 
21 , Fixixc NaME-PLates to Doors, F. P. Cochrane, 
sith. 


2,277. Furnaces, Stoves, &c., O. Rohde, London. 

21.278. AspHatte Pavements, &c., E. Nutzinger, 
ndep. 

21,279. Gioves, T. Hooper and 8. G. Moore, London. 

21,280.” Borters for AGRICULTURAL Enoiyegs, D. Gibon, 


London. 

21,281. Toot Stocks, W. P. Thompson.—(M. E. Worden, 
United States. 

21,282. Sarery Appiiances for Hoists, G. Haensel, 
diverpool. 

21,283. Unsurronixc Boots, &c., W. P. Theermann 
and W. Dixon, Manchester. 

21,284. DIAETHYLDIBENZYLDIAMIDODIPHENYLMETHAN 
Disutpno Acip, J. R. Geigy, London. 

5 Cameras, A. R. F. Evershed and B. W. Wild, 
Lon 


ion. 
21,286. Com-rreED Apparatus, G. A. Nussbiium, 
Londo: 


mn. 

21,287. Fium Ticut Joints, &c., E. C. Urry and G. A. 
Farini, London. 

21,288. Cranes and Horstinc Macuinery, W. D. Sand- 
well, London. 

21,289. Human Game and Vermix Trap, G. F. Morant, 

. Crisp, and H. Grice, London. 

21,290. AscERTAINING Positions of Onsects, H. 8. 8. 
Watkin, London. 

a. Pires for Smoxine Topacco, W. H. Carrington, 


ion. 

21,922. Propeciers, F. R. Lane, London. 

21,298. Borrte Firuinc Macutine, W. W. Horn.- 
(W. BR. Dannals, United States ) 

21,294. Campuor, W. W. Horn.—(F. de Mare, Cowte N. 
Ney, M. Sannier and G. Dambmann, France ) 

21,295. Fitter, W. W. Horn.—(W. 7. Floyd, United 
States. 

21,296 Specracies, E. Edwards —(F. 
Germany.) 

21,297. Roastine or Treatinc Bar.ey, R. Spence and 
A. Cowan, London. 

21,291. Horse Neck Poxes, W. W. Huntoon, London. 

21,299. Scates, H. H. Lake.—( Muhlenbauanstalt and 
Maschinefabrik vormals Gebriider Seck, Germany.) 

21,300. Recenerative Gas Lamps, T. C. J. Thomas, 


Lueddeckens, 


on. 
21,301. Evecrricat Sionatiine Device, T. J. Murday, 
Lendo 


21,302. Cartrivces for Fowine Preces, J. M. 
Me , London. 
21,308. Fow xine Pieces, &c., J. M. McMahan, London. 
22nd December. 
18,8694. Preparinc Meta Piates for ANNEALING, A. 
Gutensohn, London. 
23rd December. 
19,2724. Evecrric So_perine Irons, C. E. Carpenter, 
don. 
27th December. 
19,870a. Sec¥-measuRinG Taps, J. and H. C. Scholes, 
Leicester. 


lst January, 1891. 


1. Dyemse Crornes, E. V. Goad and F, Redman, 
London. 

2. Sreenixc Compass, W. P. Lapage and T. W. Bruce, 
Liverpool. 

3. Removine Quarry “ Barines,” W. Wood, Newcastle- 
on-Tyne. 

4. Vatves, J. F. M. Pollock, Leeds. 

5. Mrricatinc Ramway Cot.isions, F. Shapley, 
Bristo! 


6. VARIABLE-SPEED Gears, J.T. Moore, Macclesfield. 

7. Turnine Enns of Loapep Cartripcgs, G. E. Bond, 
Thetford. 

8. Ricip Stops for Doors, J. Kaye, Bradford. 

9. Serrinc Tusuar Rivets, J. F.C. em London. 

10. Reocrsterinc Omnisus Fares, W. P. A. H. P. 


5 . 

11. Game, A. R. F. Arnold, a 

12 wn J. F. Bennett and E. P. Hides, Shef- 
fie! 

13. Casement Winpows or Doors, J. Sim, Forfarshire. 

14. Cur_pren’s Carriaces, A. R. Buckton, Keighley. 

15. Manuracture of Compasses, J. Setten and F. 
Durward, Birmingham. 

16. Warex Stains, J. Reakes, London. 

17. Guazise Roors, &, F. and E. Collinson, Nut- 


ting! ¥ 

18. Currs, &c., G. Searle, London. 

19. WASTE-PREVENTING VaLveE, M. Syer, London. 

20. Trouser Foot Protector, J. Beresford, 
chester. 

21. SrretcHinc Macnine Bextinc, F. Reddaway, 
Manchester. 

22. Gor Scorer, C. Hill, Dundee. 

23. Optatninc Curomatic ILLumination, J. O. Spong, 
London. 

24. Winpinc Wer Spun Yarns, J. McFerrand and J. B. 


Pirrie, Carrickfergus. 
25. Syow Pioveus, G. W. Knowles and R. Stephens, 
Somerset. 
26. Pranorortes, R. K. Boyle, London. 
27. Puzzie, G. T. Turner and R. Wearing, Darwen. 
28. Construction of Buoys for Fisnine, G. E. 
Moody, Hull. 
29. O11 Lamps, 8. Noton and 8. Hulme, London. 
30. Heatinc Apparatus, G. g-—(The Morton 
ety Heating Company, United States.) 
8Y. Manvuracture of Icz, E. G. Hughes, Manchester. 
82. PortaBLe Music Stranps, C. E. Blyth, Manchester. 
83. CoLourEeD Ficurep Faprics, T. Taylor and J. War- 
, Manchester. 
ew &c., Macuines, T. N. Robinson, Man- 
este 


Man- 


c r. 

35. Roucuine Horses, & , J. Davenport, Manchester. 

36. Steam Asu Evsectrors, J. F. Pankhurst, London. 

37. Fiuxes for Treatinc Meats, &c., J. B. Alzugaray, 
London. 

38. Rucers, W. P. Thompson.—(M. R. and C. E. 
Jewell, United States.) 

39. Tosacco Poucues, 8. Isaacs, London. 

40. Evectricity Meters, G. Hookham, Birmingham. 

. Skate, J.C. Bull and R. E. M. Lagerwall, 


don. 

42. CrrcuLation of Water in Srzam Generators, J. 
Thom, Live 

43 Sree. AppLiance for Horsesuoes, H. C, and J, H. 
Hope, London. 

44. Treatinc Sewace, H. Fewson, London. 

45. Disewoacinc Hooxs for Boats, W. Dodd, London, 

46. Cramp Keys for Securinc WHEELS, R. Hornsteiner, 
Burnley. 





AMERICAN PATENTS. 
From the United States’ Patent Oftce Oficial Gasette. 


436,932, Invector, D. Best, San Leandro, Cal.—Filed 
‘April Bth, 1890. 

Claim.— An injector consisting of a casing having a jet 
nozzle fixed at one end and in line rn ie one of the 
casing and a discharge pipe ‘ted h the oppo- 
site end, an inlet passage adjacent to the jet-nozzle, in 
combination with the pipe formed in a single piece and 
in secti i ing in di ter from one end to the 
other and forming shoulders or offsets at their points 
of junction. a bell-mouth opening at the end of the 
smaller section into which the jet-nozzle discharges, 














holes or perforations made through the offsets or 
shoulders exterior to each small section and opening 
into the larger section beyond, and screw-threads in the 
interior of the casing and upon the exterior of this 
pipe, whereby the latter may be adjusted within the 
casing and with relation to the jet-nozzle, substanti- 
ally as herein described. 
437,098. Gas PropuckR, J. W. Culmer, New Brighton, 
Pa.— Filed January 21st, 1890. 
Claim.—(1) In a generator for the production of fuel 
gas, the bination, with a fuel-containing chamber 
ving an upper annular air-supplying wall-passage 
17, communicating with said chamber and having a 
valved gas-outlet downtake opening into the service- 
pipe, and a lower annular walgupnee 18, having air 
and steam inlets and communicating with said 
hamber, of a refractory structure dividing the lower 
portion of said chamber and having interior checker- 
work openings or flues communicating at its top with 
said chamber and having air and steam inlets and an 
outlet passage below said top, the latter passage 
having a valved communication with the service-flue, 
substantially as described. (2) In combination with a 
gas-generating chamber having a suitable inlet for air 
and gas, or both, and an outlet for gaseous products, a 
refractory body or structure extending from and 
joining two opposite sides of the chamber to divide it 
into two — and distinct ash-pits having down- 
wardly-inclined bottoms and having interior checker- 
work spaces opening into top cl 











Is 26, which open 





at the top of said ash-pits, an inclined screw conveyor 
arranged within and between the closed refractory 
walls of said ash-pits, and a tubular cap having a 
closed outer end and a bottom discharge opening 54, 
whereby the ash-pit is kept sealed from the inflow of 
air, the said checkerwork pow J valve-controlled 
communication with the inlet and the outlet, substan- 
tially as d (3) In combination with a gas- 
generating chamber having an inlet for air or gas, 
or , and an outlet for gaseous products, a 
refractory body or structure dividing the bottom of 
said chamber, having inclosed ting spaces 
formed by checkerwork, capped with tile 42, arranged 
in successive layers or courses to the top and of 
decreasing width, each tile having channels 26 on its 
under side running crosswise, opening into said 
chamber at nn, edges, ve pepe perp a re 
the ridge edge of the slab by openings 52 w eC Bail 
pret aor spaces, substantially as described. 
437,109. Process of Re-mevtinc Iron in CupoLa 
Furnaces, H. Graj, St. Louis, Mo.—Filed Feb- 
ruary 25th, 1890, 
Claim.—(1) The herein-described process for re-melt- 
ing and refining iron in cupola furnaces, which con- 
sists'in subjecting alternate layers of scrap or pig iron, 
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ignited coke, and carbon to a blast, as and for the 
purpose descri @) The hereinbefore-described 

of treating iron in cupola furnaces, which con- 
sists, first, in charging the said iron in layers and 
alternately with a layer of gas carbon and a layer of 
coke ; second, blowing air therethrough until the 
carbon is ignited, and, third, reducing the amount of 
the said air blast, as described. 








Erps's Cocoa.—GRATEFUL AND Comrortinc.—‘‘ By 
a thorough knowledge of the natural laws which 
govern the operations of digestion and nutrition, and 
by a careful application of the fine properties of well- 
selected cocoa, Mr. has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judi- 
cious use of such articles of diet that a constitution 
may be gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle mala- 
dies are floating around us ready to attack wherever 
there is a weak t. We may escape many 4 
fatal shaft by keeping ourselves well fortified with 
pure blood and a properly nourished frame.”’—Civil 
Service Gazette.—Mede simply with boiling water or 
milk. Sold only in packets, py rs, labelled— 
“James Epps & bo.. Homeopathic Chemists, London. 
—Also makers of Epps’s Afternoon Chocolate Essence. 
—{ApvrT. 
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A NEW WATER-TUBE BOILER. 


owing tendency to augment steam pressure is 
slowly but surely bringing the tubulous or water-tube 
boiler into favour. At sea we have now shell plates 1Zin, 
thick, and this seems to be the absolute limit beyond 
which it is impossible to go. They carry pressures of 
180 lb. on the square inch. Furnaces, however, give more 
trouble even than shells, and it has been seriously proposed 
to employ plates as much as jin. thick. Plates jin. thick 
are in use now. The growing desire with engineers and 
shipowners is to boiler pressures of 200 lb., and it 
seems tolerably clear thatfor this recourse must be had to 
water-tube boilers. Boilers of this type are almost as old 
as the steam engine, and the number of forms they have 
assumed is legion. By far the larger proportion of these is 
unsuitable for use on board ship, because for one sufficient 
reason they entail the employment of brickwork, which, 
according to English experience at all events, is in- 
admissible. Everyone who has devoted attention to the 
subject is aware that most of the water-tube boilers 
that have been tried have failed to satisfy the demands 
made on them; a result sometimes brought about, 
curiously enough, by attempts made by the inventors to 
secure good circulation. The circulation has in many 
boilers, indeed, been so violent that dry steam could not 
be had. In other instances, as, for example, in the case 
of the steamer Montana, no provision was made for cir- 
culation—an error on the other side. 

Mr. Yarrow, of the firm of Yarrow and Co., Poplar, has 
for an extended period 
carried out experiments 
with the object of pro- 
ducing a water-tube boiler 
suitable for marine pur- 

ses; and so far as can 

seen he has solved the 
problem in a very com- 
plete and_ satisfactory 
way. The Yarrow boiler 
may be considered typi- 
cal, and an examination 
of its construction and 
principles of action can- 
not fail to be instructive 
to all those who are work- 
ing in the same direction. 
Certain incontrovertible 
principles may, in the 
first place, be stated. 
These are, firstly, that a 
straight tube, open at 
both ends, unencumbered 
with circulating devices, 
and set on a steep incline, 
is the cheapest tube in 
which water can be boiled, 
and that in which circu- 
lation will take place most 
readily. Secondly, it is, 
in our opinion, essential 
that both ends of this 
tube should be accessible. 
Thirdly, the tube must be 
free to expand or contract 
as it pleases. Fourthly, 
both ends of the tubes 
ought to be under water. 
Such tubes are, of 
course, to be disposed 
in groups, or fagots, or 
tiers. At each end they must open into water-pockets, 
or water containing devices of some kind. It 
is, fifthly, essential that these tubes should be so 
disposed that they shall distribute their delivery of 
steam into the upper water space as equably as possible. 
It is not necessary that all the tubes s svg produce the 
same | anes J of steam. It is essential that the delivery 
should not be greater in one place than another. To 
explain our meaning, it will suffice to point out that very 
many water-tube boilers deliver all the steam made at 
one end of the main receiver. The effect is, that the 
violent local disturbance becomes so great that it is 
impossible to obtain dry steam unless the receiver is 
made of great size, and so we find steam drums 38ft. in 
diameter and 10ft. or 12ft. long mounted on the top of 
the tubulous boiler proper. Such devices are out of place 
at sea, and the necessity for them would not exist if all 
the generating tubes delivered each for itself into a suffi- 
cient receiver common to them all. It will be seen in a 
moment that the Yarrow boiler complies fully with each 
-one of the conditions we have laid + se as essential to 
success, at all events, in a marine boiler. We cannot do 
better than describe it in the inventor's own words:— 
“It consists of a cylindrical upper part of about 20in. in 
diameter by 6ft. long, and two lower prismatic water 
pockets, also about 6ft. in length. These three chambers 
are sub-divided longitudinally, so as to give free access to 
their interior in every part. The upper cylinder, when 
at work, is about half full of water, and is connected to 
the water ets by a number of straight gal- 
vanised tubes slanting downwards, at an angle of 
about 30 deg., and forming, in section, a body something 
like an inverted letter V, of which the fire grate forms 
the base. Owing to the chambers being capable of longi- 
tudinal sub-division, the tubes can be examined and 
renewed from time to time with every facility. The 
flames rise from the furnace and pass to the right and 
left, in between the slanted tubes and round the top 
cylinder to the funnel. These tubes, under all circum- 
stances, are completely filled with water, and cannot 
therefore become overheated. The system of circula- 
tion is maintained owing to the tubes re to the 
greatest heat having an upward current, and those sub- 
ject to lesser heat having a downward current.” 
give an external view from a photo- 
agramatic section not drawn to scale. 
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The tubes are of steel, about lin. in diameter and 4ft. 
long. They are perfectly straight. The upper receiver 
and the lower water chambers are castings in steel or 
tough cast iron. The flanges are planed and got up like 
those of a steam cylinder, and the halves are bolted 
ri ong steam and water-tight with great care. The 
tubes are fixed by rolling them in the ordinary way. 
The whole boiler is fitted with a plate iron casing, lined 
with fire tiles, and doors are provided, as will be seen 
from the external view, which can be lifted off with 
suitable handles in order that the tubes may be swept. 
Counting from the inside, there are eight rows of tubes, 
“ staggered ” in the plates, at each side of the fire. The 
products of combustion turn in over the central drum, 
and pass thence up the chimney, as shown in the section. 
The circulation takes place as just stated, the water 
descending in the outer rows and rising in the inner. 
This is very clearly seen in a working model with glass 
tubes. Steam is produced in the outer tubes, but the 
bubbles are camel down instead of rising as they do in 
the inner tubes. The whole boiler is supported on suit- 
able bearers placed under the lower pockets. 

Now let us see how the boiler complies with the con- 
ditions we have laid down. In the first place, the 
generating tubes are straight, and they are set on an 
incline. They are free to expand and contract as they 


lease, because, although the inner tubes may become a 

ittle hotter and longer than the outer tubes, the only 
effect will be to tip the lower pockets slightly; in other 
cisech a very small angle 


words, cause them to revolve 





YARROW'S 


TUBULOUS BOILER. 


round their longitudinal axes. In the second place, the 
boiler cannot be made to prime, and gives dry steam, 
although the steam space is much restricted. This is 
due to the equable delivery of steam over the whole 
length of the drum. The action of the fire is practically 
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SECTIONAL DIAGRAM OF BOILER. 

the same on every one of the inside tubes at both sides 
from one end to the other of the boiler, because the 
grate is practically the same length as the drum and 
pockets. In like manner the action is the same on 
every tube in the second row from one end to the other, 
and so on throughout. Thirdly, both ends of each tube 
are accessible, this being secured by making each pocket 
and the drum in two parts, bolted together. It is clear, 











ze think, that the design satisfies the conditions laid 
own. 

As to the efficiency of the boiler, it must be remembered, 
in the first place, that Mr. Yarrow has had an experience 
extending over two years with it, and that the result has 
been in all respects satisfactory. It is an exceedingly 
powerful generator, working admirably with forced 
draught and pressures of 1701b. to 2001b. A boiler has been 
fitted to a second-class torpedo boat for the Argentine 
Government. This boat is 60ft. long, 9ft. 8in. beam, with 
a displacement, fully loaded, of 15 tons. The usual speed 
of such boats fitted with locomotive boilers is 17 knots. 
The boat in question, fitted with the tubulous boiler has, 
under poms similar conditions in other respects, 
attained a speed slightly over 18 knots, partly due to the 
greater power of the boiler, partly to a reduction in 
weight. The table below gives the particulars of the 
official trial which took place on the Admiralty mile in 
Long Reach, on the 23rd of December 

Mr. Yarrow galvanises the entire boiler after the tubes 
have been fixed inside and out, by putting each section 
into a zine bath. The zinc on the outside will no 
doubt soon succumb to the sulphur in the fuel, but the 
interior is practically secured from corrosion. This gal- 
vanising we regard as an important innovation on existing 
practice. 

The boiler we illustrate will supply steam to indicate 
250 horse-power. There would be no difficulty, how- 
ever, in enlarging it to such an extent that it could gene- 
rate 500 indicated horse-power. That is, perhaps, as far as 
it would be desirable to 
go with what we ma 
term one unit. Four suc 
units might be combined, 
being placed side by side 
and end to end in pairs. 
The deck space occupied 
would not be greater.than 
that filled by two Scotch 
boilers giving 2000 indi- 
cated horse-power, but the 
cubic space would be 
much less, because the 
water-tube boilers would 
stand lower—a very im- 
portant consideration in 
a man-of-war. Without 
forced draught the boilers 
could make steam enough 
for all ordinary steaming, 
and an air pressure of 2in. 
might, so far as we can 
see, be carried for any 
period. Long runs with 
3hin. and 4in. pressure 
have never produced a 
symptom of a leaking 
tube. In the external 
view of the boiler, four 
elbow-pipes at the pocket 
ends will be noticed. 
These were put on to re- 
ceive four circulating 
pipes, intended to pro- 
vide for the return of the 
= water to the pockets 
from the drum; it has 
been found, however, by 
direct experiment, that 
these pipes are not 
wanted. In the Argen- 
tine boat, the two fitted at the forward end have not been 
removed, because they are not in the way. The down 
pipes at the firing end have been removed, and blow off 
cocks fitted instead. The feed-water is delivered into the 
central drum, the end of which is fitted with two glass 
water-gauges, pressure gauges, stop valves, Xc. 





























] | 
Rev. | Time. ar 
Steam > | Speed. 1st 2nd 
Tp, | Vac | Air. Ral H. M, | Knots. | means. | means. 
170 23 2°77 | 570 | 33 19°672 
17°765 
170 23 | 8°2 | 577 3°47 | 15859 | 
170 22°7 | 3°5 | 568 31 19-890 | 
| | | 17°909 | 4 
171 22°5 | 3°3-| 680 | 3°46 | 15-920 | | 18°021 
18-133 | 
172 22°7 | 3°2 | 597 2°57 — 20°338 18-098 
18-063 
172 23 | 3°6 | 578 3°48 | 15°789 18°121 
| 18-180 
174 22°5 | 31 | 582 2°55 | 20°571 18°215 
18-250 
173 23 3°4 | 583 3°46 = 15°929 
172 22°7 +| 3°35 | 578 | Admiralty mean) 18°113 





We may add, in conclusion, that Mr. Yarrow has not 
introduced this tubulous boiler because he doubts the 
safety or efficiency of his locomotive type, which his firm 
have used so long and successfully ; he has designed it to 
meet the demand for higher pressures, and we believe that 
in the future its use will by no means be confined to 
torpedo boats. Steam can be got up in about twenty 
minutes, or one-third of the time taken by a locomotive 
boiler, and the tubes are so small that the failure of one 
or two would not endanger the lives of those in a 
stokehold. 








ELECTRIC LIGHTING IN LONDON 
No. VIII. 
THE METROPOLITAN ELECTRIC SUPPLY COMPANY, 
LIMITED. 


TE Metropolitan Electric Supply Sian ag 5 Limited, 
was formed in July, 1888, very shortly after the Electric 
Lighting Act had received the Royal assent. The com- 
pany entered into an agreement to purchase the under- 
taking of the Whitehall Electric Supply Company, 
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Limited, including the works, which were approaching 
completion, in Whitehall-avenue, and the contracts which 
that company had obtained for lighting the Hotel Victoria, 
the Charing Cross Turkish Baths, and the 1 block of 
residential chambers known as Whitehall Court. The 
a at Whitehall were completed on the Ist of October, 
1888. 

Sir John Pender, K.C.M.G., has been the chairman from 
the beginning, and the original capital of the company was 
£500,000 divided into 50,000 shares of £10 each. The 
Royal assent was given to the Company’s Acts on Sep- 
tember 2nd, 1888. 

The head offices of the company are at Winchester 
House, Old Broad-street, and Mr. E. Cunliffe Owen is the 
secretary. The engineer's offices are at 4, Waterloo-place, 
S.W., where Mr. Frank Bailey, M.I.E.E., occupies the 
post of engineer-in-chief. Without entering with great 
detail into the growth of the company, we may say that 
it holds licences from the Board of ‘Trade for the supply 
of electricity over the whole of the shaded area shown on 
Fig. 1. It will be seen that the district is very extensive, 
and includes Paddington, Marylebone, Regent’s Park, 
Soho, St. Giles, the Strand, and Holborn, being the largest 
area occupied by one company in the metropolis, with the 
exception of that over which the London Electric Supply 
Company has obtained powers. 

The Waterloo Wharf and St. Peter’s Wharf Stations 
are not yet built, but the remaining four—at Manchester- 
square, Rathbone-place, Sardinia-street, and Whitehall— 
are all working. A large portion of the west end of the 
district is as yet not supplied with current, and an idea 
of the progress of the work may be obtained from Fig. 2, 
which shows the underground mains laid up to the end 
of last year; but the progress of main-laying is so rapid 
that much has been done since that date. In some cases 
the mains run down only one side of a street, while in 
others they pass along both. 

In all our previous articles upon the subject of electric 
lighting in the metropolis we have described the work of 
companies which supply the electric current at a low 





is provided with a three-way cock, so that either tank can 
be emptied as desired. The drain pipes for clearing the 
water of condensation out of the steam pipes in the 
boiler - house and ine-room are collected into a 
McDougall separator at each end of the boiler-house. 

The whole of the feed pipes are placed underground, 
and all the steam pipes are overhead; and it will be seen 
that the latter are at a lower level in the boiler-house 
than in the engine-room. There is ample room between 
the two rows of boilers for stoking, and a track of rails is 
laid the whole length, along which the coal is brought 
from the cellar in trucks. Three Babcock- Wilcox feed- 
water heaters are used, and the exhaust steam from the 
engines passes down under the floor and up to the heaters, 
of which two only are in use at one time, and the third 
is held in reserve. Any heater can be shut-off without 
affecting the others, and each is —— with a bye-pass, 
so that the exhaust can be passed direct to the chimney 
if required, and the feed-water can also be drawn direct 
from the mains. The feed-water is supplied to the heaters 
by three Worthington pumps. The boiler-house is lighted 
by two Sunbeam lamps, and a lamp of 16-candle power 
is hung over each gauge glass, and for these a special 
transformer is fixed upon the wall. 

From the boiler-house the engine-room is reached by 
ascending a staircase, and the engines, all of which were 
built in the States by the Westinghouse Company, are 
arranged in two rows, leaving a wide passage down the 
centre. The engines are mounted upon a brick and 
cement foundation, which itself rests on a layer of sheet 
lead, which forms the covering of the actual concrete 
foundation. The foundations are kept clear of the walls 
of the building in order to avoid the effects of vibration. 

There are five engines, each indicating 250-horse power 
with high and low-pressure cylinders respectively 
14in. and 24in. diameter, with a stroke of 14in. and the 
heavy fiy-wheel, which acts also as the driving pulley, is 
90in. diameter. Five other engines each indicate 320-horse 
power, and have cylinders 16in. and 27in. diameter, with 
a 16in. stroke. In these cases the fly-wheel is 110in 
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Fig. 1—-MAP OF LICENSED DISTRICT. 


tension of approximately 100 volts, or at most 200 volts, 
upon the three-wire system; but in the present instance 
we are dealing with a company which supplies the 
current at the much higher potential of 1000 volts, and 
it will be of considerable interest to observe the differ- 
ences between the machinery employed, and also in the 
method of supply. In other cases companies work 
mainly upon one method, using only one type of 
machinery; but here we are dealing with a company 
which does not bind itself to one special type of 
machinery, but uses different kinds of generating plant 
in the different stations. 

We shall begin by describing the Sardinia-street 
Station, which is of special interest, as being the first 
installation upon a really large scale in this country in 
which American plant has been used throughout. On 
reference to Fig. 2, it will be seen that the site adjoins 
Lincoln’s-inn-fields, and the district supplied from this 
centre lies, therefore, mainly between Holborn and the 
Strand, although it must be clearly understood that the 
stations are connected together, so that in case of a 
breakdown at one the remainder would be able to supply 
current to the district affected. The buildings were 
designed by Mr. Robert Walker, F.R.I.B.A., and the 
machinery was erected to the designs of the Westing- 
house Electric Company, under the superintendence of 
its English department. There are two entrances to 
the station—one to the offices, and one for coal wagons, 
which pass into a large shed, from which the coal is shot 
into a cellar, which is large enough to contain a stock of 
500 tons. On reference to our engraving, p. 43, it will be 
seen that the boiler-house has a separate roof, and that 
its floor is about 9ft. below the level of the street outside. 

The generating plant consists of twelve Babcock- Wilcox 
boilers, seven of which are placed along one side and five 
along the other. Each is of 210 indicated horse-power 
at the makers’ usual rating of 201b. of steam per horse 
per hour, and all supply steam at 1501b. pressure per 
square inch. Each boiler is provided with a duplicate 
set of feed pipes, and the blow-off pipes are all led away 
to a tank under the floor level. Another tank is used for 
the condensed water from the engine cylinders; and both 
are provided with vapour pipes. The tank under the floor is 
below the level of the common sewer, and a Worthington 
pump is used to raise the water into a third tank placed at 
such aleyel that it drains itself into the sewer. The pump 





diameter, and the belt which runs upon it is 20in. wide. 
Each of these ten engines drives a Westinghouse alter- 
nator upon the floor above. There are also three engines 
for driving the exciters, and these indicate 90-horse power 
each and have cylinders 10in. and 18in. diameter by 10in. 
stroke, and run at a speed of 820 revolutions per minute. 
Each has a fly-wheel 5ft. diameter, upon which runs a 
double belt 14in. wide; and we may remark that all these 
large belts were made in Chicago, and have cemented 
joints. The driving pulleys are not rounded on the face, 
as is usual in this country, but are turned slightly conical 
both ways from a centre line. 

The steam pipes in the engine-room are of steel, 12in. 
diameter, with wrought iron flange joints; the steam pipe 
to each engine is of copper, bent at the top to a semi- 
circle. The main steam pipes are arranged upon a “ring” 
system, specially designed by Mr. Rosenthal, of the 
Babcock-Wilcox Company, by whom these pipes were 
supplied. They are carried by slings from the ceiling, 
and the steam cocks are so arranged that in case of a 
breakdown at any one point only one engine would be 
stopped, for the steam could still traverse both sections 
of the ring up to the last stop cock before the damaged 
portion. Each of the main steam valves is provided with 
a bye-pass, so as to allow the main steam pipes to be 
filled with steam and heated up before opening the main 
valve itself. In this way the large initial condensation is 
easily cleared away by the drainage system before open- 
ing the mfin valves. Where the steam pipes have to 
turn the angle of the engine room, a copper bend is used. 
A Westinghouse air pump, similar to those used upon 
locomotives for working the brake, is placed against the 
wall in the engine house, and the delivery pipes are led 
away to the dynamo room, and the air is used to clean 
the armatures of the dynamos and for general purposes. 

An oil pump driven by a small Worthington engine is 
also fixed, which lifts the oil into two storage tanks fixed 
upon the beams in the roof of the dynamo room, from 
which the machines and engines are lubricated, thus 
avoiding all necessity for the use of oil cans. 








THE Government of the Colony of South Australia 
has engaged Mr. Oswald Brown, M. Inst. C.E., consulting engineer 
to the Agent-General for South Australia, to go out to the Colony 
to report upon schemes of water supply. 





BELGIAN STEAM ENGINES. 


To the English engineer the methods of construction 
adopted by foreign engineers must always be interesting. 
It is with some pleasure, therefore, that we publish a 
translation of a description of his methods of construction 
with which we have been favoured by M. Bollinckx, a 
Belgian engineer enjoying deservedly » very high reputa- 
tion for the excellence of the work turned out by the 
Maison Bollinckx, Brussels. It will be noticed, no doubt, 
that M. Bollinckx does not hesitate to claim very special 
excellence for his engines. We have thought it best, how- 
ever, to give our ers his own words. They must judge 
for themselves whether he claims too much. There can, 
at all events be, no doubt that the workmanship of such 
of his engines as we have seen is superb. Concerning 
certain details of construction opinions will differ; as, for 
example, the fixing of pistons on their rods. Our engray- 
ings are reproductions of working drawings supplied to us 
by M. Bollinckx, and will repay careful examination. 

Shaft and bearings.—In all — engines the shaft is gene- 
rally of steel, and of the same dimensions. Some constructors 
make it somewhat smaller, and make use of iron, which, with 
the same dimensions, is less rigid. The result of this is that 
in these engines the shaft has inevitably a bending motion 
at each stroke of the piston, and consequently soon gets 
heated, and this does not disap until the bearings 
become worn—that is to say, when the latter by wear 
takes the same form as the shaft in its flexions. The brasses 
in which the shaft works are in our engines always made of 
a round form, and in four pieces—-Fig. 1. This system facilit 
tates their removal without displacing the shaft. It is suffi- 
cient to raise the latter a millimetre by means of a screw 
jack, and to turn the four pieces round, in order to remove 
them easily by the cover. After inspection and reparation, 
if required, they can be replaced in the same way, and with 
the same facility. This method of taking to pieces and of 
inspection assures also the maintenance of the shaft and its 

ings in good condition. One of the pieces of the latter 
is og with a screw, in order to take up wear. Several 
other Le aren gr have been adopted for the same purpose, 
but they have a tendency to fall out of use on account of the 
difficulties of removal, in case of wear or reparation, and they 
have absolutely no advantage over the preceding system. 
The lubrication of this of the engine is usually effected 
by means of cotton wicks, which plunge into a reservoir of 
oil with which the cover is provid This arrangement 
adopted for our engines of ordinary dimensions is, however, 
replaced in our large engines by a pump, forcing the oil into 
the bottom of the block, from whence it is thrown on to the 
shaft which it continually supplies, keeping up an abundant 
lubrication, and diminishing the friction of the shaft in its 
bearings. 

Fly-wheel.—The fly-wheel is made in one, two, or several 
pieces, Fig. 2. It is made in one when it does not exceed 
3m. in diameter, in order to facilitate transport, and is then 
fixed on the shaft by means of several keys. Fixing by four 
keys is almost entirely discontinued, because on a sudden 
stoppage from one cause or another the fly-wheel begins to 
turn over the keys, which, not being compressible, force open 
the boss and break it, as has already been shown at Antwerp. 
The fly-wheels in two pieces are united by means of bolts, 
keys, or rings, shrunk on. They are also keyed. Owing 
to the precision with which we work, we are the only con- 
structors, and have been for the last eight years, who simply 
fix the fly-wheels on their shafts by means of bolts without 
danger of their becoming displaced. Even should a sudden 
sr ae. g take place, the fly-wheel would turn on its axis 
without breaking anything, as was the case at Raestenberg’s 
of Malines. The engine could besides be re-started imme- 
diately ; it suffers no damage, because the fly-wheel after 
having revolved in consequence of an abnormal strain, holds 
as firmly as before. Eight years of experience have fully 
justified our method, and the case at Malines confirms its 
solid advantages and superiority. When fly-wheels are made 
in several pieces, the diameter is considerable. The methods 
are :—(1) A nave keyed or fixed tightly on to the shaft; (2) 
arms fixed into the nave; and (3) the rim. Some construc- 
tors have tried the system of sectors for these wheels. A 
portion of the rim is cast with two arms and a part of the 
nave—these parts are afterwards united by bolts. This is an 
unadvisable disposition. In the first place, the guarantee as 
to solidity is insufficient, and next, if one piece breaks it can 
only. be replaced with great difficulty. These fly-wheels are 
cast in one piece, and only separated on comiag out of the 
foundry. 

The crank.—The crank is shrunk on; some constructors 
add akey. The latter we have rejected for the reasons given 
above. Our practice, compared with that of several of our 
competitors, proves to us more and more every day that this 
manner of working presents every guarantee and secures a 
more perfect job, bs grey J as, in placing the key, the half 
of the boss is raised, as in Fig. 3, and by this action the 
adhesion necessary to good working is su f 

The crank-pin.—The crank-pin is either shrunk in or 
pressed in, or, when of conical form, keyed in. In the two 
first cases it is cylindrical; this is the form we have adopted. 
In case of damage, nothing is more simple than to remove it, 
Some constructors maintain the conical form with a collar, 
because they think that the removal is thereby rendered still 
easier, but even in this case this arrangement should be 
avoided; the pins, which are very difficult to make, do not 
last, and require to be frequently replaced. Another advan- 
tage of our crank-pin—an invention which has been patented 
—and which is not to be found in any other engine, consists 
in its possessing two grooves—Fig. 4—at the extremities, in 
which two lips which form part of the brasses are lodged. In 
this way the oil cannot run out, the lubrication is better 
secured, and finally the wear is less. The oil is further 
conducted to the pin by a pipe which has a hollow ball at 
the end, co nding to the centre of the axis, and which 
is supplied with oil drop by rap @ by a feeder. This oil is 
afterwards sent out to the pin by centrifugal force. Such 
a disposition secures a ar lubrication, which can be 
increased at discretion without ever being T to sto 
the engine. We are convinced that the use of this metho 
will soon become general, and that every employer will exact 
its use in his own interest. 

Bed-plates.—Up to the present time the forms of bed- 
plate, of which sections are here given—Fig. 5—are most 
generally employed. As is well understood, none but the 
cylindrical form of guides permits of any displacement 
of the cross-head in a plane ndicular to its motion, 
from whence it results that, if the level of the shaft changes 
in consequence of wear or from accident, the cross-head is 
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cylinder is composed of two parts A and B, Figs, 9 and 10, 
which we cast vertically—that is to say, in the position 
shown. These two pieces, which are very simple, can be cast 
in any kind of iron, since no shri can place. We 
choose therefore for the cylinder in which the piston moves 
an iron best suited as to hardness, and which corresponds to 
the poy Semen by the valve-boxes A B C D of the valves. 
It should be remarked also that the four valve-boxes are cast 
below, and consequently under the same head, from which 
results an identical density, and the absence of shri 
as is produced at these places in other cylinders. For this 
reason we are able to employ the most suitable cast iron 
without troubling ourselves about the contractions. These 
two pieces can be easily and perfectly cleansed, so that no 
— of sand can be lodged in the cylinders. Now we 
ave shown the manner in which we cast our cylinders; let us 
pass on to describe how they are united, in order to show 
that all the dilatations are allowed for. The dead heads 
are first cut off; this done, the end g, Fig. 10, is turned to fit 
the space P, Fig. 9, and the flange &, Fig. 10, fits against Q, 
Fig. 9; the cylinder is forced in by pressure, as in 
Fig. 8. The diameter of the end is slig! tly greater than that 
of the part into which it is introduced, in order to avoid an 
escape of steam. The part K is fixed by means of bolts to 
the other . _It is well known by our competitors that the 
cylinder above described is in as good condition as 
perfect steam tightness as those used in ships, to which a 
copper ring was added in order to avoid ays, this ring is 
now suppressed, and the method we have adopted for the 
last eight years is resorted to. The 1] t we have con- 
structed of this system is 12m. inside diameter, and has 
been at work since 1885; the engine is of 700-horse power. 
We may remark in passing that the two palliatives which we 
have — out for avoiding breakage of the cylinders have 
only used by the best constructors for two or three 
= After being put together the cylinder and the valve- 
xes are bored for the valves. It will be understood that 
our covers are hollow, and communicate above and below with 
the jacket. Thus, the steam circulates through them ; this 
enables the condensed water to be evacuated easily and with 
certainty. We pass on now to the divers systems of valves, 
in order to show that we have chosen and brought to perfec- 
tion the best organ that can be employed in a steam engine, 
and that this point also places our engines in the first rank 
of the constructions of the day. 

Vaives.—The organs most used in the construction of 
engines for the admission and omission of steam in the 
cylinders are three in number—the flat slide valve, the cylin- 
drical, and the puppet valve. The flat slide valve has two 
distinct disadvantages. First, if it is employed for the same 
purpose as the puppet valve—that is to say, to open or shut 
& simple opening—its small size, and the necessity of drivi 
it above its friction surface, in order to give it a backward za 
forward movement, cause its surface to become convex, and 
destroy its steam-tight property, thereby evidently involving 
expense for repairs and consumption of coal. Fig. 11 
shows exaggerated at B the position taken by the slide valve 
when pushed ; on being pulled, the position is inverted. If 
we examine a slide valve which has been at work for some 
years, we observe that it isconvex. This defect and deteriora- 
tion are more accentuated in proportion as the distance 
between A and a is greater. In the second case, serving to 
admit and emit the steam, it consequently covers up more 
than one opening. In this case the friction surface is 
smaller in proportion to the pressure it supports than in 
the preceding case or in the cylindrical valve. Consequently 
the wear is also greater than in the preceding case. 
For this reason we advise its use only for small engines. 
The friction surface is here—see Fig. 12—a b plus c d, 
instead of from a to d, as in the case when there is 
only one opening; the surface is then less for the same 
pressure. The flat slide valve is, however, used in the latter 
case for ships, but it is not so disadvantageous for them as 
for fixed engines, for a ship is generally repaired after every 
voyage ; and, on the other hand, very simple means of working 
the slide valve can be employed, especially when it is required 
to reverse the engine, as it is necessary to doin aship. This 
explains very distinctly the reason why the puppet valve and 
the rotary are not used for ships. The rotary valve 
—especially of our system—being composed of a sliding face, 
moved by a rod, of which it is independent, and especially 
being driven very low down near its friction point, the wear 
is insignificant, and as besides it covers but one opening, it 
profits by the advantage of the slide valve from the 
point of view of low pressure per square centimetre of 
friction surface, which gives it a minimum of wear. We 
may remark in passing, that in England and America, where 
construction has already been carried out with great pre- 
cision, the rotary valve has been, and still is, used with the 
greatest success, and it is very rate to meet with disc or 
conical valves there. In France, where less observant care 
has been brought to bear upon construction, preference was 
for a time given to double-beat valves, but on account of their 
defects, it is a remarkable fact that the double-beat valve has 
been abandoned,to return to the cylindrical valve as,was seen at 
the Exhibition of 1889. The double-beat valve is certainly an 
excellent organ when well made, which many constructors 
have succeeded in doing, but its defect is that it requires to 
be frequently ground in in order to be maintained in a perfectly 
steam-tight condition, while a cylindrical valve will last from 
ten to fifteen years without leaking or requiring repair. 
The double-beat or conical valve remains steam tight 
for a very short time, because the metals employed 
not being homogeneous, the parts in contact wear un- 
equally. Attempt has been made to obviate shocks by 
affixing dash-pots in order to reduce the effect of the valve, 
but the duration of the valve has not been prolonged without 
frequent repairs. The only method which has partially 
succeeded is to incline slightly the wings of the valve, in 
order to give it a rotary movement, to avoid their falling 
a the same place. Experience, and the large 
number of engines which have come under our inspection, 
has convinced us that this kind of valve, though much 
superior to others, does not last much longer without aj 
ciable leakage, necessitating frequent repairs. Cylindrical 
valves were at one time discountenanced in our country, 
because they were not properly constructed and were not 
steam-tight, even when first adjusted to the engine; they had 
consequently to be renewed in a very short time. The 
cylindrical valve has this immense ad vantage—at the end of 
fifteen years it can be removed, and made equal to new in 
less than twenty-four hours. In case of a water blow besides, 
it rises and gives to the water without the necessity, 
as with double-beat valves, of supplying the cylinders with 
safety apparatus for this purpose. Our system of patented 
valve has this advantage over others—it is indepen- 
dent of its rod, which secures for it a longer dura- 


tion than for those of other construction. The four 
sketches, Fig. 13, demonstrate this advantage better than 
any description could do. We have taken the model of 
valve most in use; the others only differ from it in the 
details, the principle remains the same. It is very difficult 
to enter into a lecubition of each movement. We shall 
state simply that some allow of working with a long admis- 
sion—seven to eight-tenths—and others of only three to 
four-tenths of the length of the piston stroke. Our engine 
belongs to the first category, and the advantages resulting 
from this are at once evident. In the first place, at a given 
moment the force can be considerably increased, since 
instead of admitting four-tenths as a maximum, the rate 
can be doubled without affecting the regularity of the 
engine. This would not be the case with an admission of 
four-tenths, beyond which it could not go without passing in 
one stroke to eight to nine-tenths, thus producing irregularity 
of motion. This advan of our engines is also important 
when the pressure of the boilers falls, in which case steam could 
not be used, while with our long admission it can with safety be 
supplied. It is likewise important in this sense: At the end of 
the day, when the pressure of the boiler is allowed to fall, 
the consumption of coal can be stopped or reduced during 
the last hour of work. All constructors have recognised the 
importance of this advantage, and have endeavoured to give 
this latitude to their engines; and as will be seen from this 
simple account, it is the interest of every buyer to exact it. 
A great objection to trip-gear engines is the rapid wear of 
their joints. This objection, however, cannot apply to us; 
our motion work is very strong, and the surface and joints 
enormous for the strain they are subject to, and above all, 
our workmanship is precise, so that these surfaces are in 
complete working order. All our expansion movements are 
slow and regular, so that lubrication is easy; so much so, 
that even our high-s| engines can be lubricated while at 
work, whilst with others grease -_ have to be employed, 
which, if they should unfortunately break, necessitate the 
arrest of the engine in order to refill them, for it would 
not be possible to do so while the engine is at work. 
Although of great importance, too much value must not be 
attached to compression; still, from the point of view of 
the regularity and elasticity of force of an engine, it is 
primary. In order to have a perfect engine, the silence of 
action which compression can alone give must be obtained. 
There are a few engines now working without compression ; 
but this state of things has a tendency to disappear, and we 
have not been among the last to take advantage of the im- 
provement. The diagram—Fig. 15—will show that it is as 
complete as can be wished for, and that it has been 
realised without any brusque movements, which do much 
towards deteriorating the actions. We have just shown how 
steam is introduced into the cylinder in order to drive the 
piston from one extremity to the other. Now, this steam is 
allowed to escape up to a certain point, then stopped, and 
what remains of it in the cylinder compressed, thus destroy- 
ing the inertia of the piston, the connecting-rod, and the 
crosshead, and obtaining great gentleness of action, besides 
the filling up of all clearance spaces. We shall pass on to 
an examination of the pistons used in the engines most in 


vogue. 
Piston.—We shall first state that a piston is composed of 
a rod, a body, and of rings which prevent the escape of steam 
between this body and the walls of the cylinder in which it 
works. The rod, which is always cylindrical, is distinguished 
by the different modes in which it is attached to the body, 
and to the crosshead to which it must be united in order to 
communicate the rotary movement to the shaft by means of 
the connecting rod. Several methods of ay ty in the body 
are employed: (1) The rod is screwed in, the nag d being 
heated—Fig. 16, A. (2) It is conical and fixed in to the body 
by a nut at its extremity B. (3) It is forced in by pressure 
C. The two first methods necessitate much care and pre- 
caution, and even then they are often defective. The disad- 
vantage of the first is that it is very difficult to make the 
hole and the worm of the screw which turns in the body so 
exact that the fit shall be perfect when the body, which 
has been heated, grows cold. For this reason many con- 
structors have made their screw conical in form, like a plug. 
We prefer this mode, however, to the second, in whic 
the y is fixed by means of a nut, for in this case 
neglect to screw the nut sufficiently, or its becoming detached 
in working, would be sufficient to cause serious accidents. 
We have therefore “~~ hydraulic pressure for fixing the 
body on to the rod. Here there is nothing to fear, as an 
indicator fixed on to the press tests the work in progress, and 
enables its efficiency to be proved when completed. The 
best American and English constructors have adopted this 
manner of working, with gives absolute security, as we 
have proved by eight years’ experience. The rod is also fixed 
by means of collars, but this method has been given up by 
good constructors. Two methods, and sometimes three, are 
employed for fixing the rod into the crosshead, but the latter 
is little used. The rod is screwed into the crosshead, and a 
counter-nut is added, or the end is fixed by means of a 
cottar, and the end is conical or cylindrical in form. The 
conical form presents great difficulties for taking to pieces, 
for the cottar, in drawing the rod into the crosshead, jams 
it, and in order to get the crosshead off recourse must be had 
to striking and heating. If, on the contrary, the rod is of 
cylindrical form, it is drawn into the crosshead, and pressed 
home, without its being necessary to use any other means of 
fixing. It will be seen, then, that in order to remove the rod 
from the crosshead, it is sufficient to take out the cottar. 
Its manifest advantages have led us to make choice of the 
cylindrical rod for our constructions, and we have had every 
reason to congratulate ourselves on the choice. None of the 
pieces of our engines are of conical form, all are cylindrical 
or spherical, which is a great advantage, from the point of 
view of facility in making, and of replacing the pieces 
according to gauges. Further, by employing the conical 
form, the cottars draw the end of the rod, whereas, by our 
mode of fixing, they compress it, which diminishes the 
tensions considerably, and thus avoids breakages. 
Crosshead.—There are two kinds of crosshead, those half 
round, flat, and following the forms of bed-plates of which we 
have previously spoken, and which should be rejected as not 
allowing of any movement; and a second kind for cylindrical 
guides, which we recommend. 
Crosshead pins.—The question of pins, and especially the 
manner of fixing them, is important. The pin is fixed either 
by again having recourse to the conical form or by employing 
the cylindrical. By the first, in spite of every precaution, 
the pins seldom hold firm. The cylindrical form is preferable ; 
generally, the diameter of one end is made a little smaller, 
and it is furnished with a nut to tighten it into one side of 





the crosshead. To this disposition, we — the 
pin, Fig. 18, which secures a certain and strong on and 








which facilitates considerably the taking out of the pin in 
case of damage. -This system, formerly adopted by our house 
for the first Corliss engines, has been abandoned by others, 
we know not for what reason, as no better could be found. 
Connecting-rod.—In_ conclusion, we have only to speak of 
the connecting-rod. This is generally made five times the 
length of the crank, and is distinguished only for the manner 
in which it is fixed, and for the means of adjusting the 
bearings in order to avoid wear. The connecting-rod is 
made in one piece with its straps, and furnished with a ke 
as before. We have adopted this arrangement; but ins 
of a key we employ a conical block of steel, fixed by two 
screws—D, Fig. 18. If one screw is unscrewed and the 
other screwed, the block is displaced, and, owing to its 
wedge form, it tightens the brasses. Many constructors have 
adopted a similar arrangement; but instead of two screws 
— employ only one, with a lock nut. This arrangement is 
, in the sense that the screw often becomes slack, and in 
any case the wear under these conditions is very rapid. 

e have now in review the various —— employed 
in the construction of our steam engines. We have com- 
pared one by one the different organs employed by ourselves 
that the reader may see that our dispositions are often better 
than those of our competitors; further that many of our 
adaptations are preferred, and experience has proved that 
they have in no case been found inferior. We may also draw 
attention to the care and precision exercised in our construc- 
tion, and to the fact that our engines are superior to those of 
many of the best houses. Instead of depending too much 
upon the reputation of a house, the buyer before making 
his purchase would do well to compare organ with organ, in 
order to arrive at a just decision in the matter. We are pre- 
pared at present to construct engines of 1500-horse power, 
and if we found any demand for greater power we should 
not hesitate to respond to it. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





WATER-TUBE BOILERS. 


Srr,—In THe Encingeer of January 2nd it is stated that no 
really successful water-tube boiler has yet been invented, 

However, in the year 1881, Messrs, Merryweather constructed 
for me a water-tube boiler on their own patented principle, but 
modified by myself to act as a marine boiler in a small yacht. It 
was at first fitted with steel tubes—owing to a misapprehension on 
my part—which, of course, were rusted and decayed in less than 
three years’ work ; and I then had suitable brass tubes fitted, which 
are now after six years as good as when putin. The whole of the 
boiler is in a most satisfactory state also, with no signs of decay 
anywhere, and working up to 120 lb. per square inch, the same as 
ten yearsago. I modified the ey ne my of Messrs. Merryweather's 
design for their fire engines by making the boiler quite cylindrical 
instead of the lower portion being a truncated cone, thus giving 
greater heating surface and allowing a larger water surface for the 
steam to rise from, and the water space between the fire-box and 
shell was increased to four inches at the top, diminishing to two 
inches at bottom. The boiler was kept very low, only 4ft. din. in 
height above the ashpit, and there was only fourteen inches space 
from the top of the fire-box to the top of the boiler. Notwithstand- 
ing this, there has never been any priming, and the boiler has 
always worked well, although nothing but salt water is used. 
With a height of 4ft. din., and diameter of 3ft. 6in., a heating sur- 
face of 180 square feet is obtained. W. Gorpoy, 

Eastbourne, January 12th. 





ENGINEERING FINANCE, 


Sir,—Your article on the above subject should enlist the atten- 
tion of every engineer who bas the interest of his business at heart. 
Too much importance cannot be given to that which is a prime 
factor in engineering enterprise, and a safeguard to its success, 

Your article deals with the principles under which prime cost 
should be arranged, leaving the details in the hands of the respective 
engineering firms, as any one particular system may be admirably 
suited to one class of business, whilst it may not be so suitable to 
another, 

A careful perusal of the contract journals is evidence of a most 
lax system—if it may be termed such—indulged in by well-known 
firms, when estimating for work from drawings and specifications ; 
the disparity in many cases is astonishing, if nothing more. There 
must be some reason for these widely diverging estimates, and your 
article may be the means of opening out a vista of good things to 
come, in which a remedy may be found for the hitherto glaring 
inconsistencies of engineering omgeren 

Note, the first condition under which a prime cost system can be 
operated, is correct estimating, based upon a well-thought-out 
scheme of estimates and costs asa base. It is too much to expect 
that any one system will suit all classes and conditions of engineer- 
ing. Still, a line may be laid down with sufficient exactness 
which would be as a golden thread running through the intricacies 
of engineering enterprise, showing at least some approach to 
unanimity in estimating. 

From what materials is it desirable to build such a base? Tech- 
nicality is essential. Practice and knowledge of the capabilities 
of menand machines. Theoretical knowledge, embracing acquain- 
tance with the nature of materials, an intelligent comprehension of 
the difficulties and exigencies incidental to manufacturing. Tech- 
nicality really embraces everything, its components being theoreti- 
cal knowledge and practical gene 

Many books have been written dealing with the vital question of 
engineering finance, none of which can be other than hypothetical ; 
as, after careful and painstaking dissertations upon their particular 
systems, they usually tack on that bad and slovenly expedient of 
incorrect estimating, a percentage for general exigencies. To this 
may be attributed most of the glaring differences in the value of 
estimates. 

Our engineers neither want ability nor technical training. 
Wherein, then, lies the root of the difficulty? In assuming that 
the ordinary systems of book-keeping are sufficient for all purposes 
of prime cost, No thorough system can be carried out, excepting 

er the leadership of one who is fully acquainted with both the 
theoretical and practical part of his business, It is a fallacy to 
sup) that a mere gathering together of written data by the 
mechanical process of —e can ever become or be made a system 
of prime cost, from which future estimating may be valued. 
Special intelligence, intuitive comprehension, careful, painstaking 
study, and actual contact with the work is absolutely essential. 
You might just as well expect a professor of engineering to make 
his methods intelligible to the ordinary engineer as expect a good 
understandable system of prime cost to emanate from anyone not 
technically educated, even if they had tacked on to their names— 
as long as the tail of a comet—all the signs of learned capabilities. 
If this be true, why is it not carried out ! 

Some say it is too expensive ; the class of men mentioned would 
want larger salaries than under the usual system of bookkeeping. 
Would larger salaries to the right men be a loss? No, certainly 
not, There would be fewer losses, less competition, less anxiety, 
and better financial results all along the line. If such would be 
the case, very few would hesitate to attain this result. Estimates 
and costs are so blended together as to really represent the one 
thing—prime cost. Estimating consists in perfectly understanding 
what your client wants, the amount of material required, the time 
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yalue of labour and the capability of the workmen, the class and 


i he machinery needed during the progress of the work, 
ee a resolve themesives into a good knowledge of design- 
+> and drawing ; where new or 8 1 conditions are involved, 
ing ant ability of plant, and the ability of the class of workmen 
the joyed, and a thorough knowledge of what are direct and 
— expenses, and the charges incidental to the last-named, 
These are the ey — under which a good system of 

A a formu » 

ma n# of the question to attempt in a letter to give a 
detailed statement of the books required, and the method of keep- 
‘ny them; moreover, the conditions for a set of books to suit all 
pene of work does not exist, but a —— statement of what they 
*h uld show is easily named, viz.:—The value of stock when needed 
-_ ny time, within three days; the amount of material charged to 
. ong hand and its value at any time, within, six days; the 
w ount paid in wages; the time, value of machines, both also 
within six days. The last three items should be contained in one 
boas to enable the cost of work in p: to be read off every 
week under the particular tion given to each job andany sub- 
divisions of it. The greater the number of sub-divisions the more 
useful it becomes as & book of reference for future estimating. A 
sand plan—and perhaps the best—is to make every complete detail 
Owing a sub-division of the whole work with a descriptive number, 
all material, time, and machines to be charged to it. I have 

iven my push to the ball of engineering finance, with the hope 
wer it may reach the desired goal. Joun Batey, 

Dublin, January 12th, 


SCREW PROPELLERS, 


Sir,—Not having seen THE ENGINEER of December 26th, 1890, 
till this week, I missed replying to ‘Superintending Engineer” 
last week. I certainly do not see that maximum thrust is the thin 
above all to be aimed at. All other things—and that is speed 
included—being the same, the less the thrust exceeds the tow ro’ 

ull the better, for the sake of saving friction in the thrust block. 

e conspicuous success of the host of inventors of fancy desi 
of blades, made upon fancy principles, every one of which has 
invariably given on trial a result at least 15 per cent. better than 
anything done before, whereby we ought long ago to have reached 
at Teast 50 per cent, efficiency, is sufficient evidence of the futility 
of their pursuit. A OS : 

“ Superintending Engineer” reiterates his demand for a connec- 
tion to be established between form of propeller and form of hull. 
Having apparent] doned his doctrine that a turning couple 
pm | to the screw by the engine can produce no turning motion 
in the water, and having shown nothing to contravene my argu- 
ment that when a certain kind of motion is found to follow from 
the laws of mechanics, and the calculated and observed results 
agree in screws from 10in. to 16ft. diameter, taking from a tenth 
to 4000-horse power, it may fairly be inferred that this kind of 
motion actually does take place, he falls back on his old com- 
plaint that neither I, nor anyone else, can solve the question 
of best screw for a given ship straight off, in the pre- 
cise form he imagines the solution should be given. He 
concludes the whole thing to be valueless to any — man, 
because he declares his own inability to make use of a less grossly 
crude idea of the motion produced in the water by the screw than 
he has hitherto , and shovels in a load of questions which 
might be compared to the following on the engine to drive the 
screw: Shall I take 160 lb, or 180 lb, steam pressure? Shall the 

iston speed be 600ft. or 650ft. per minute! Shall the cylinder 
motels be in the proportion 21, 35, 57, or 21, 32, 51% How shall 
I arrange the cut-off in each cylinder for the best results? and so 
forth ; winding up with remarks like—no doubt a hyperbola is a 
very nice curve, but that he cannot see that it, or anything like it, 
can be of any practical value in designing his engine ; that, at any 
rate nobody ever could see a nyperbola in a steam engine cylinder, 
because such a thing never was there, and nobody ever saw the 
steam inside a cylinder at all, while as for valve gear diagrams, 
they may be very pretty geometry, but a practical valve setter is 
above all that sort of thing. Such like criticism is easy, but seems 
unlikely to lead to any ble results ; besides being a little wide 
of the mark. My notion in writing the articles you published was, 
that there would be some use in affording somewhat better rules 
than ‘‘makinga due allowance for slip” by an unexplained method, 
when practical men wished to vary diameter, pitch, and revolutions 
for a given power, as well as in establishing the main 
features of the motion which is produced in the water. 

‘Tin Tack,” having abandoned his tangential force urging the 
earth along her orbit, seems now, oddly enough, to have r 








small than with the large propeller. 
Professor Greenhill ¢ 

In reply to the question why I should cut off the leading corners 
of the blades, the answer is, that thereby 1 reduce vibration, and 
get a small increase of speed and reduction of power. 

I shall be happy to answer any question put by Professor Green- 
hill that I can. SUPERINTENDING ENGINEER. 

January 12th, 


Why, I cannot tell. Can 





THE EFFICIENCY OF HEATING SURFACES, 


Sir,—As a result of the various trials on ‘“‘ Heat Transmission in 
Boilers” described lately in your journal by Mr. Hudson, he finds 
that in these the rate of transmission per square foot per degree 
per hour varies nearly as the square root of the speed of the gases 
passing over them, and he then a to say that as a conse- 
quence of this the best way to obtain a maximum efficiency with a 
given surface is to make the cross section of the gas passages as 
small, and the speed consequently as high, as is consistent with 
the draught available, thus assuming that because the rate of 
transmission per square foot per degree per hour is increased, the 
efficiency of the absorbing surface will also be increased. 

Now although I see some reason for believing that we do get 
increased efficiency with increased velocity of the gases through 
flues, I do not think that the assumption which Mr. Hudson has 
maie is quite warranted from his data—for this reason, that 
although we may get the above rate of transmission through the 

lates increased, yet to obtain it we have had to increase both the 
perature of the gases or their quantity—and consequent 
velocity—by so much, that we may lose more in the gases going 
to the chimney than we gain by the increased rate of transmission, 
sothat the consequent efficiency is rather reduced. 

That this has been the case in the four experiments on the two 
Lancashire boilers given on p. 523, and with which I am chiefi 
concerned, is, I think, apparent. If we examine these we shall 
find that, in the case of each of these boilers, when the velocity of 
the gases through the flues was increased—which I presume can 
only have been done by harder firing, as I suppose the settings of 
the boilers or sections of the flues were not altered between these 
experiments—the heat per pound of fuel wasted in gases, going to 
the chimney, was in each case increased almost rtionally to 
the velocity of the gases in the flue, and both the ‘heat actually 
utilised in raising steam,” and the “ total absorption,” at the same 
time diminished ; so that the efficiency of the boiler must, in each 
of these cases, have diminished by the increased speed of gases 
through the flues, when obtained in this manner. 

I fear, Sir, that none of the experiments given in these articles 
will enable us to answer the following question, on which, to my 
mind, the efficiency of a generator depends, viz.: Given a certain 
sized boiler, with a certain area of heating surface, what arrange- 
ment of tubes or flues will enable us with this boiler to get the 
greatest amount of heat out of a certain number of cubic feet of 
gases at a certain temperature in a certain time! That is to say, 
whether can we attain this end better by reducing the cross-sectiun 
of the tubes and flues, and so bring the gases into greater average 
proximity to the absorbing surface, but at the same time reducing 
the quantity of gas in ximity to the surface at any particular 
moment—or, what is the same thing, the time during which each 
particle of gas is in proximity to the surface—or vice vers4 ? 

That there is considerable difference of opinion on this point is 
evident from the fact of M. Livett and others recommending the 
flues of boilers to be made very large, with a view to keeping the 
gases longer in them, and consequently near the absorbing surface, 
while the fact that the heat is transferred from the gases to the 
absorbing surface, almost wholly by convection, would lead you to 
sup’ that more efficiency would be got by making the cross 
section of the flues as small as possible, and so bringing the gases 
into greater average proximity to the surface, as recommended 
by Mr. Hudson, although we should in that case lose something 
from the time that each particle of gas is opposile the surface 
being shortened. That the latter is the best method I quite believe 
myself, as by that means the end which you so correctly describe 
as being of such great importance is best attained, viz. : ‘ i 

bsolut tact between every portion of the gases and the plates,” 
and this is, I think, borne out by the high efficiency got from 
boilers of the locomotive type by using tubes of very small diameter 
in which the gases are kept in what I term very close average 
proximity to the absorbing surfaces, although the time during 
which they are in contact with them is so short ; but that there is 
some limit at which any further reduction of cross section—and 
consequent increase of velocity—even putting aside the question of 








to the second law of motion in order that the earth may obey the 
first when she ceases to be acted on by any force. can only 
conclude that my surmise, as to his having obtained the greater 
part of his mechanics from antiquarian research in the literature of 
the Middle Ages, is correct; and his inability to perceive that 
centripetal force in the tin-can vortex is exhibited by the depression 
of its free surface below the surrounding water after, as well as 
before, the can is supposed annihilated, taken along with his ideas 
as to surface tension, seem to point to the physics of the same 
period. It might, perhaps, be too much to ask one engrossed in 
the more ancient authors to bring down his reading to the recent 
works of Sir Isaac Newton, if it did not appear that he had already 
some sort of acquaintance with one of the laws therein laid down. 
Belfast, January 9th. Maovrice F, FitzGEraLp. 





Sir,—I am sorry to find by your last issue that Professor Green- 
hill has mistaken my meaning, just as Professor FitzGerald does. 
I am really not aware that I have ever written one line in which I 
hinted that there was such a thing as an absolutely best propeller. 
What I have said is, that I want some means of settling what kind 
of propeller will give me most thrust in any particular ship for any 
given horse-power. This is a very different thing from asking for 


the best propeller. 

For example, I have to fit a lier to a cargo boat. She bas, 
let us say, a displacement of tons, She has full lines and a 
flat floor, There is no el ce about her—one of the kind “ built 
by the mile and cut off b the yard.” I know that this boat 
can be driven at about 9 knots with 600 or 650-horse power. 
That is the power to which I am limited. Half a knot one way or 
the other is of = great importance. This ship draws aft, when 
loaded, about 18ft. Now what is the best propeller for her?! 
What is the best diameter? The s is, say, sixty revolutions. 
Shall I fit this boat with two blades, or three blades, or four blades ? 
And what shall be the —_ of these blades and their area! 
What is the best diameter? Shall it be 9ft. or 14ft., or any- 
thing between the two? I know that the larger I make the 
blades the more I lose by friction; the smaller I make them 
the more I lose by slip. What is the probable thrust pres- 
sure J shall get in unds per square foot of blade? 
It will be readily seen that Professor FitzGerald’s calculations 
cannot answer these questions. I do not — suppose that 
any calculations made beforehand can. He makes certain assump- 
tions, and says, these being true, certain consequences follow. 
Possibly, but are the assumptions so true that I am justified in 
casting a et lier, with the certainty that it will be better than 
those which I have used before with results considered satisfactory ! 
I repeat that what I want is a means of calculating the thrust in 
pounds per square foot of surface that I can get with any given 
pitch and speed, and I want to know what shape of blade, and 
area, and diameter, and pitch will give me the greatest thrust for 
8 screw fitted to a particular ship or class of ships. There may be 
such formule, J have never seenthem. I never met with any one 
who makes and uses propellers who has. 1 know of one case where 
& propeller was cut down from 14ft. in diameter to 11ft., with a 
Proportional reduction of blade area, and the ship steamed nearly 

0 knots with the small propeller, and 9°7 with the one, Over 
& ton of coal a day was saved besides with the small one. Now, 
here the thrust per unit of area must have been greater with the 





conv of cleaning, ceases to be an advantage, I assume to be 
the case, though the formula given by Mr. Hudson for the rate of 
transmission of heat indicates no such limit. 

The whole question could be decided by experiments on a Cornish 
or Lancashire boiler by reducing the cross section of the outer 
flues from time to time, while es the area of the heating 
surface the same and noting the differences in evaporative effi- 
cienvy with equal rates of firing. By this means we should find 
what was the best ratio of what I may call the “‘ transmitting 
perimeter” of the cross section of the flue, to its area, a ratio to 
which, I believe, as yet no specific name has been given, but which 
corresponds to the ‘‘ hydraulic mean depth” of a water channel, 
and which I suppose we might therefore call the “‘ transmissive 
mean depth” of a flue. 

In conclusion, I would only say that in your article on the sub- 
ject I fear you attach rather too much importance to the necessity 
of directing the gases directly — the absorbing surfaces, as it 
seems to me that the high e' — btai from | tive 
boilers in which the gases never really strike against any plates, 
but pass — through the tubes with only one alteration in the 
direction of their motion between the time of the rise from the 
fire and leave these tubes, shows that this is not of so much im- 

rtance; and yey « in single-ended marine boilers the 

o strike the end of the bustion chamber in this way, still this 
type is being largely given up now in favour of the double-ended, 
in which this very surface is di with, and in which I believe 
just as good results are obtained. In the experiments, however, 
which you describe of cutting up gases into thin vertical sheets, 
the good result is evidently due to the gases being brought into 
such close proximity to the absorbing surfaces, from the fact of 
what I have called the “transmissive mean depth” of the fiues 
being so large. W. H. SHaw. 

Kilnap Glen, Cork, January 12th. 











THE INVENTOR OF THE BLOCK SYSTEM. 


ours of the 9th inst. Mr. C. E. Stretton states I omit 
statement of the report of the Franklin Institute ; I 
therefore enclose a full copy of their report. In the last paragraph 
it states:—‘ Your committee does not find that Mr. Little’s 
system is advised by H.M. Board of Trade as the only system of 


Sir,—In 
to give a 


controlling railway traffic, nor that it is extensively adopted on | ad 


foreign railways, which are the statements upon the accuracy of 
which Mr, Little rests his case.” They also state that my system 
would delay the traffic by keeping the trains too far apart. In 
“The Eastern Union Railway Instruction Book,” 1848, it states : 
The danger mares is to be kept at “danger” for five minutes; the 
caution signa’ to follow the — signal and to be kept at 
“caution” for five minutes ; the all-right signal is only to be made 
when the signalman has satisfied himself that the line is clear and 
unobstructed, and that there is no danger to the free passage of 
the engine or train. The word “block” is not mentioned in 
the book, 

Twenty-five years agod was informed by the signal manufacturers 
that Mr. E. Funnell had anticipated me; he had taken out three 
patents, but he could not work the traffic with safety. His system 
was certainly an es upon Sir W, F. Ccoke’s, as the traffic 
could be worked in foggy weather without collisions, providing the 
trains did not break down, &c. With my system, if the trains 


—= 


break down, there cannot be a collision unless the signalling is 
disregarded. 

On the 22nd of November I wrote the Prime Minister respectin 
my case, enclosing a ry of a letter I received from Mr. C, fa 
Stretton and a copy of the Journal of the Franklin Institute, and 
stated that if my claim was incorrect the Government should 
inform me of the fact, and that if Iam the inventor I should be 
compensated. The Prime Minister recommended me to write to 
the rd of Trade ; the Home Secretary advised me to do the 
same three years I wrote to the Board of Trade about three 
years ago, but received no reply. 

I certainly fail to see why Mr. C. E. Stretton should write 
against my claim, as it is against the Government, and not againet 
Mr. Stretton or the patentees of the block system. The 
Attorney-General, in his opening address to the Society of Arts, 
remarked, “‘I trust, as long as the British nation exists, the pro- 
ceedings of the Societ; Arts may bring to public notice the 
labours and efforts many who have striven to advance the 
greatest of all pursuits, the diffusion of useful knowledge, and 
may be the means of giving a helping hand to the work of many a 
young inventor, previously unknown, and possibly struggling, 
almost in vain, to show that he has led successfully with 
difficulties and broken down barriers which have baffled the skill 
and defeated the efforts of those who have preceded him, and 
may form in the future as they have in the past an almost com- 
plete record of the march of science, the progress of art, and the 
spread of commerce.” CHRISTOPHER J. LITTLE, 

Mem, Soc, Arts, &c. 

17, Groombridge-road, South Hackney, E., 

January 14th, 


BAROMETRIC HEIGHTS. 


Sir,—I am exercised in my mind on the subject of barometric 
heights. Roughly speaking, the barometer is supposed to fall one 
inch for every thousand feet it is carried above the level of the sea. 
If this were true, on the top of Mont Blanc it would stand at 
about 12in. only, at which air density no one could live. On the 
top of Mount Everest it would stand at about 3in. These figures 
do not in any way agree with the readings given by climbers of 
mountains, 

It seems to me to stand to reason that the barometer fall, if 
plotted, must come out in a curve, not a straight line, but I 
cannot find a hint in this direction in any text-book of physics. 
They all assume that the fall is constant. To me it seems certain 
that the fall for each 100ft. must be less than the fall for each 
preceding 100ft. Are calibrated aneroids sold taking this into 
account? I have never seen one, and I have seen a good man 
by Casella, Negretti, and other eminent makers. Or does eac! 
traveller and aeronaut make his own corrections, and, if so, what 
is the formula? Any information will oblige. MERCURY. 

Westminster, January 14th. 





STEEL UV. IRON AXLES. 


Smr,—May I trouble you with a matter of no little importance to 
a number of shareholders in our Indian State and other 
railways? Some little time ago I was informed that Sir Alexander 
Rendell, of Westminster, as chief consulting engineer to all the 
Government Indian railways, had decided that for the future no 
more steel axles should used, and, further, that thoee still 
running should be replaced by iron ones. As a shareholder in 
two of these Indian railways, and in many of our home railways, I 
have taken the trouble to make inquiries as to the truth of my 
information, and with the result that what I have stated is quite 
correct. Only a few days ago I received my dividend from the 
Bombay, Baroda, and Central Indian Railway, and in reading 
through the report I find stated by the chairman that a very large 
amount of money has to be put aside in order to replace steel axles 
with iron axles. 

I am also told that nearly all, if not all, our home railways, and 
those in Australia and on the Continent, use steel axles, and with 
the very best results. Will you let me invite a discussion on this 
subject by those in a position to give a fair and honest opinion; 
and might I suggest that the India-office ask the advice and 
opinions of some of the locomotive superintendents in England, 
Australia, and on the Continent, as if good steel axles satisfy them, 
ow a satisfy Sir Alexander Rendell, and so save the share- 

olders a large sum of money. : 
ienden, demaey 1th, WHITEHALL CLUB. 








THE New THaMEs BripcE at RicHMOND.—The Thames Con- 
servancy Board has finally decided on various matters connected 
with the construction of the new lock and foot-bridge over the 
_— at Isleworth, and work will be commenced as speedily as pos- 
sible, 

Society oF ARTs.—The arrangements for next week are :— 
Wednesday, January 21st, at 8 p.m.: Seventh ordinary meeting— 
** Photography in Aniline Colours,” A. G. Green, C. F. Cross, 
and E. J. Bevan. Captain Abney, C.B., F.R.S., will preside. 
Thursday, January 22nd, at 4.30 p.m.: Indian Section—“ Hall- 
—— of Silver Plate, with Special Reference to India,” by 
Ed J. Watherston. Sir Theodore Cracraft Hope, K.C.S.L, 
C.LE., will preside. 

‘* HAZELL'S ANNUAL,” 1891.—This cyclopedic record of men and 
topics of the day” has made its sixth appearance, and appears to 
be vigorously and unsparingly edited. It comprises articles, 
and this new edition contains 200 additional biographies, new 
colonial matter, recent phases of the labour movement, new refer- 
ence matter on the army, navies (foreign), mercantile marine, and 
naval manceuvres ; on engineering schemes or systems now in pro- 
gress, law matters, sports, games, coming exhibitiuns, literature, 
music, and drama. 

THE SEISEOPHONE.— Last Wednesday, a new instrument invented 
by a Frenchman named Captain de Place, and called the Seiseo- 
phone, the object of which is to discover hidden defects, such as 
air holes, flaws in welding, &c., in metals, was shown at work at 
the Charing Cross Hotel, before a number of well-Enown engineers. 
The inventor spoke French only, but Captain H. Gye, R.N., of 
the South-Eastern Railway, acted asinterpreter. The instrument 
consists of a microphone, which is connected by wires toa small 
hammer worked pneumatically by pressure on an india-rubber ball 
similar to those used for working the sliding shutters of photo- 
graphic apparatus. In ing a piece of metal its su is 
explored by blows given with the pneumatic hammer, and the sound 
is conveyed tothe microphone. It is necessary that the person using 
the microphone, should be at such a distance from the person using 
the exploring hammerthat the former cannot hear the actual blows of 
thehammer. This result wasobtained by placing the two investigators 
in different rooms. Captain de Place himself held the microphone to 
his ear, while an assistant used the pneumatic hammer in the 

joining room. Specimens of cast iron, wrought iron, and steel 
had been brought, and some bars of wrought iron had been speci- 
ally prepared with defective welds by Mr. Stirling. Captain de 
Place successfully localised these faults, and the bars were after- 
wards cut in order to examine thefracture. The experiments were 
successful with the wrought iron welded bar, but not so good with 
those of cast iron. The inventor, however, states that with bars of 
such small dimensions as about 18in. long by lin. square it is diffi- 
cult to obtain good results. He claims to be able to detect flaws 
in masses of metal even at a depth of 10in. below the surface, and 
states that the a) is so simple that after a little practice a 
workmen can use it. He was, we believe, labouring under a dis- 
ee the noise caused by the talking of the visitors with 
one a in the room, and he states that silence is essential to 
obtain good results. Signals were given by means of an electric bell 
between the two rooms, and the _— under investigation was 
marked when the signal was given a flaw was observed. We 





hope in a future issue to illustrate the apparatus, 
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DETAILS OF HORIZONTAL CORLISS ENGINE, 


M. H. BOLLINCKX, BRUSSELS, ENGINEER, 


(For description see page 44.) 
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RAILWAY MATTERS. 
On Sunday last on the elevated railway, Third 


Avenue, in New York, a nger engine came into collision with 
a shunting engine, and the latter was hurled off the line into the 
street below. The locomotive was wrecked, and the engine driver 
was hurt, but escaped fatal injury. 

A GENERAL classification of the accidents on American 
lines in November shows :— 


- Derail- Per 
sions. — Other. Total. cent, 





Defects of road... .. — _ 20 10 
Defects of equipment .. 8s. 2 26 13 
Neglig in operating .. 56 13 — 68 .. 34 
Unforeseen obstructions .. — 4 1 wo Ba 8 
Unexplained .. .. .. 47 .. B — e 8 » WW 

Total . a 3 204 .. 100 


Tue work of cleaning out the tunnel and laying the 
track of the St. Clair Tunnel is about completed. The ties are 
Georgia pine, laid 4in. apart. The stone abutments of the portals 
of the tunnel will be completed in ten days. The approaches to 
the mouth of the tunnel will be wide enough for six or t tracks, 
The large stone used in the construction of the abutments is brought 
from Ni Falls. The two steam shovels at work on the United 
States side will finish their work by January 15. On the Canadian 
side the work is not quite so far advanced. The work of laying 
track in the new yards on each side is making oe progress. The 
Railroad Gazette says there will be twenty miles of track in each 
yard. 


Ar the half-yearly meeting of the London Tramway 
Company on Monday, the report org a by the directors showed 
a net income of £37,642, out of which they proposed a dividend of 
6 per cent. The chairman said, their horse renewal account was 
a good deal higher than it was some years ago ; they attributed this 
to the garden-seat cars, the draught of which was much in excess 
of that of the old cars. The passengers sat two abreast, and thus 
offered more resistance to the wind. A resolution was passed 
authorising the issue of £100,000 in debentures for the purpose of 
extending the tramways at present sanctioned to Streatham, and 
another for extending the tramway over Westminster Bridge and 
along the Thames Embankment. 


Tue Loughborough Town Council has unanimously 
ee a resolution to petition Parliament against the Manchester, 
Sheffield and Lincolnshire Railway Extension to London, &c., Bill, 
and a public meeting of the ratepayers on Tuesday evening sup- 
ported the action of the Council. e chief reasons for objections 
to the route Beng company through the borough of 
Loughborough are: a) t it lies in the midst of a flooded district, 
and (2) does not provide a central station. Alternative routes are 
proposed by the Council, which provide for a central station, and 
also carry the line through a healthy portion of the town. The 
Council retained the services of Mr. Geo. Hodson, C.E., as 
their consulting engineer. 


We—the Irish Times—understands the Government 
have instructed Mr. Robert Worthington, of Dublin, to proceed 
+ with the construction of the Claremorris and Collooney Railway, 
thirty-two miles long, the works on which will be commenced next 
week. This line will connect the line running between Mullingar, 
Carrick-on-Shannon, and Sligo with that running from Athlone to 
Castlebar and Westport, will connect the two districts served 
by these lines. At present in order to get from Sligo to Castlebar, 
a distance of about forty miles, one would have to round b) 
Atblone and Mullingar, passing over about 350 miles. The line wi 
pass through portions of the counties of Sligo and Mayo. On 
account of the destitution in the district, Mr. Balfour we 
believe—consented to advancing the whole of the money for the 
construction. 


Tue works of the Headford and Kenmare Railway have 
just commenced. It will open up one of the prettiest parts of the 
County Kerry, which has hitherto been accessible to tourists by 
car only, and will greatly benefit a district at mt unserved by 
any railway. Headford is a station on the Great Southern and 
Western Railway, and Kenmare, the terminus, is on the Kenmare 
River, an estuary of the Atlantic widely known for its beauty. 
The line is being constructed by the Great Southern, and will be 
worked by that system after completion. The Kerry Grand Jury 
gave a guarantee for this line some years ago, but the promoters 
found a difficulty in financing the undertaking until Mr. Balfour 
came forward with a free grant for the line on account of its 
running through a congested district. The result is now seen in 
the starting of the works. 


Tue record of American train accidents in November 
includes 111 collisions, 90 derailments, and 3 other accidents, a total of 
204 accidents, in which 66 persons were killed and 265 injured. These 
accidents are classified by the Railroad Gazette as follows :—Colli- 
sions: Rear, 59; butting, 31; crossing and miscellaneous, 21; total, 
111. Broken rail, 1; loose or spread rail, 5; broken bridge, 7 ; 
defective switch, 4; defective switch lamp, 1; defective frog, 2; 
broken wheel, 5; broken axle, 6 ; bent axle, 1; broken truck, 2; 
broken brakebeam, 2; misplaced switch, 5; unfastened switch, 1 ; 
runaway train, 3; bad loading, 2; track repairers, 1; cattle on 
track, 4; landslide, 3; malicious obstruction, 1; accidental ob- 
struction, 3; purposely misplaced switch, 3; unexplained, 28 ; 
total, 90. Other accidents: Explosion in car, 1 ; miscellaneous, 2 ; 
total, 3; total number of accidents, 204. Derailments are thus 
44 per cent. of the whole, and unexplained derailments 31 per cent. 
of the whole. 


AccorDine to the report of the Royal Company of 
Transafrican Railways, the three first sections, from Loanda to 
Cassoneca, covering eighty-eight miles, have been completed and 
are in actual use. Including the termini there are in all nine 
stations, and the average rate of running is twelve miles an hour. 
According to the report, the other sections, which are ultimately 
intended to join Loanda with the Zambesi, are being actively 
pushed forward, hundreds of lab being at work upon them, 
under the superintendence of Portuguese engineers. Of the fourth 
section, twenty-five miles, the embankments and cuttings have 
been completed. The work on the fifth section of twenty-five 
miles is being carried out at twelve different by an army of 
workmen. Work has also been m on the sixth and seventh 
sections, and if all this zeal is maintained without ing there 
ought, by the end of the year, to be 180 miles of railway in i 
order from Loanda towards the interior. There are some 
natives employed on the line, according to the company’s report. 


On January 8th the Committee of the Privy Council 
sat in Dublin Castle to consider an application by the promoters of 
the Donaghmore (Co. Cork) Light Railway Extension for approval 
of the scheme. There was no opposition to the application. The 
proposed line will start from St. Anne’s Hill Station, on the Cork 
and Muskerry (Coachford) line, and run to Donaghmore, where it 
will terminate. It is merely an extension of the existing line made 
three and a-half years ago, and is eight and a-half miles in h, 
There is an agreement with the Cork and Muskerry Railway - 
py to make the proposed extension, and the Cork Grand Jury 

guaranteed the estimated cost—£30,000, with interest at 4 per 
eent. There has been a gradual progressive increase in the receipts 
of the Cork and Muskerry line. The most paying portion was not 
the tourist district, but the agricultural part towards Coachford. 
Several public meetings had been held in support of the project, 
and the public in the district required to have it carried out. 
Mr. Frazer, C.E., is the engineer, and Mr. Thomas Dixon the 
contractor. The Committee recommended the project for the 
approval of the Lord Lieutenant. 











NOTES AND MEMORANDA. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
281 per 1000 of their aggregate population. Preston was again 
highest with 39°8, and Derby lowest with 15°7. 


THE number of miles of streets containing water-pipes 
constantly charged in each water company’s district within the 
metropolis is as follows :—Chelsea, 764 ; East London, 185 ; Grand 
Junction, 845; Kent, 1547; Lambeth, 1564 5 New River, 297; 
Southwark and Vauxhall, 160; West Middlesex, 117}; total, 
1231? miles. Throughout this extent of streets, hydrants for fire 
purposes can be fixed. 


In London 2816 births and 2505 deaths were registered 
last week, Allowing for increase of vopulation, the births were 
305 below, while the deaths exceeded by 490 the av: numbers 
in the corresponding weeks of the past ten years. e annual 
death-rate per 1000 from all causes was 29-1. In Greater London 
3767 births and 3085 deaths were registered, corresponding 
annual rates of 33°4 and 27°4 per 1000 of the estimated population, 
These are the fine effects of a good old-fashioned winter. 


Tue Paris Academy of Sciences have offered, amongst 
many others, the following — which relate to subjects 
of engineering interest, for the year 1891:—Prix Franceur: 
For discoveries or useful works tending to promote the pro- 
gress of pure and applied mathematics. Prix Poncelet: For the 
author of any work tending most to further the progress of 
pure and applied mathematics. Extraordinary Prize of 6000f.: 
Any improvements tending to increase the efficiency of the French 
naval forces. Prix Montyon: Mechanics. Prix Plumey: Improve- 
ment of steam engines or any other invention contributing most to 
the progress of steam navigati Prix Dalmont: For the engineer 
who shall present to the Academy the best work on bridges or on 
highways. Prix Fourneyron: Improvements in the theory of 
steam engines which take most account of the exchanges of heat 
between the water and the cylinders and tubes, 


THE quinquennial census of the German Empire was 
taken on the night of the lst of last month. The results, so far as 
regards most of the towns, have been already published, and show 
a remarkable increase of the urban populaticn. The number of 
cities and towns with a population of over 100, risen from 
21 to 26. The following figures show the population of the ten 
largest places, and the increase over what it was just five years 
before, and the percentage of increase on population of 1885 :— 
Berlin, 1,574,485; increase, 259,198; 19°7 per cent. Hamburg, 
570,430; increase, 264,740; 86°6 per cent. Leipsic, 353,272; in- 
crease, 64,020; 22°1 per cent. Munich, 334,710; increase, 72,729 ; 
277 per cent. Breslau, 334,710; increase, 35,070; 11°7 per cent. 
Cologne, 282,537; increase, 43,027 ; 1749 r cent. Dresden, 
76,085; increase, 29,999; 12°] per cent. eburg, 201,913; 
increase, 42,393; 26°6 per cent. Frankfort-on-Main, 179,660; 
increase, 25,147; 16°2 per cent. Hanover, 163,100; increase, 
23,369; 16°7 per cent. e increase in the population of Ham- 
burg is in part owing to the absorption of some adjoining cistricts. 


M. Epovarp Marseavu contributed to the recent 
number of the Revue Francaise de U Etranger et des Colonies an 
instructive paper on what he calls ‘‘the depopulation of France.” 
From Professor Léon le Fort he quotes the following comparison 
between France and other European countries. For every group 
of 1000 inhabitants there are born in Hungary 42 children; in 
Germany, 39; in England, 35; in France, 25. 
in France was 38°4. At the present rate of increase the popula- 
tion would be doubled in Saxony in 45 years; in England in 52 
years ; in ia in years: in in 198 years. If the 

riod of 1886-89 were taken, the time for the doubling of the 

rench population would be 349 years. The slow rate of increase 
excites much anxiety among thoughtful Frenchmen. It compels 
them, as M. Marbeau says, to ** the foreign invasion” as a 
benefit. At the last census, re were in France 1,137,037 
foreigners, three times as many as were to be found in England 
and Germany combined. These immigrants come chiefly from 
Belgium, Germany, Italy, and Spain. Recent inquiries show that 
only 408,000 persons of French birth are living out of France. Of 
these, 50,000 are in Switzerlana ; 26,000 in land ; 17,000 in 
Spain ; 10,000 in Italy ; 55,000 in Belgium ; 100,000 in the United 
States ; 60,000 in La Plata. 


In a little article on high speeds in cotton mills, the 
Indian Textile Journal says:—‘‘In England and America the 
machinery is being speeded to the utmost limit. From the 
opener to the loom, experiments go on with the object of getting 
smaller pulleys on the shafts of the machines. ere is, of 
course, a limit to everything, but it appears to be a difficult 
matter to determine where it should exist. In speeding machines 
it must be borne in mind that more oil for lubricating purposes 
is required, more power, and therefore more fuel, is necessary, 
while the wear and tear, and therefore the depreciation, of the 
machinery are increased. It seems, however, that the returns 
obtained for increased production more than compensate for these 
disadvantages, and we should therefore advise our Indian manu- 
facturers to direct their attention still further than they have 
already done to this object. In Lancas 








— t apeare a Sa are 
now bei riven a ws per minute, spinni ’s twist 

the stretch being 64in. and the roller oon Zin, This ae 
undoubtedly excessive, but, as many of the Bombay concerns are 
out of all touch or comparison with it, it may be possible to strike 
a medium between the two, and thus obtain better results. The 
Indian spinner cannot, we know, be pushed to work like the 
Euro operative, but an additional piecer could be placed in 
his charge if it was found that he was unable to cope with the 
extra work thrown upon him.” 


Tue only luminous flames which do not throw shadows 
are those which consist of glowing vapours and gases. Luminous 
gas-flame, oil lamp-flame, and candle-flames produce strongly 
marked shadows in sunlight, and therefore contain finely divided 
solid matter, and that this can be nothing but carbon is evident 
from the fact that all other substances capable of remaining solid 
at the temperature of these flames are absent. From these con- 
siderations it seems, Prof. V. B. Lewes says, that Sir Humphr 
Davy’s statement, ‘‘ that the intensity of the light of flames—suc' 
as candle, oil or gas—depends principally upon the uction and 
ignition of solid matter in combustion,” is undoubtedly the true 
one, and we must also bear in mind that the degree of luminosity 
of a flame is affected by the constituents of the gas other than 
heavy hydrocarbons ; some, like marsh gas, although ordinarily 
burning with an ay non-luminous flame and separating no 
soot, yet add considerably to the luminosity at the temperature of 
the flame, whilst others like carbon monoxide reduce it. The 
luminosity of a flame is increased by increase of density in the 
media in which it is burning, and decreased by rarefaction, facts 
made strikingly clear by Frankland’s experiments, although noted 
as early as 1658 by Boy.e. The effect was supposed by Frankland 
to be due to the alteration of the mobility of the oxygen molecules 
in the air with the alteration in density ; this view, however, is 
contested by Wartha, who concludes that it is due to the effect of 
pressure on the dissociation point of the hydrocarbons burning in 
the flame, this ing place more rapidly under an increased 

ressure, and the carbon being therefore more quickly liberated. 
this as it may, the effect of pressure on luminous flames is very 
marked even under ordi atmospheric pressure, the difference, 
Prof. V. B, Lewes says, of an inch in the barometric column —— 
5 per cent. difference in the luminosity, .¢., a burner giving 1 
units of light with the barometer at 30in. would only give 95 if it 
fell to 29, whilst a rise to 3lin. would mean an increase of the 
luminosity to 105 units, 


In 1778 the number | Com 
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MISCELLANEA, 


Messrs. FLocxron, ToMPKIN, AND Co., steel converters 
and refiners, of Sheffield, have opened offices at St. Benét-chambers, 
1, Fenchurch-street, London. : 


Tue Japan Mail Steamship Com 
of Japan and adjacent coasts, showing the various routes of the 
steamers of the Nippon Yusen Kaisha or Japan Mail Steamship 
Company, together with the distances between the various ports, 
the routes of the New York and other lines being also shown, 


Mr. B. J. Jenkins, F.R.A.S., has again issued hig 
British weather chart, based on his paper on forecasting the 
weather, and with thermometer and barometer forecasts for the 
whole year. It is satisfactory to know that we are not to expect 
any more snow until the 29th of December. July is to be a wet 
month, and August wet and stormy. 


Messrs. Jas. McEwan anv Co., of London and 
Melbourne, have issued their review of the past year and its trade, 
They complain that the year was not as good as it at first appeared, 
and give at considerable length the prices and fluctuations of iron 
and other metals, rails, and manufactured and other products, 
during the year here in Australia, 


WE have received a copy of the “ Shipping Diary ” for 
1891. It is a foolscap diary, three days to the page, contains the 
usual diary information, and in addition gives ‘‘ ports of the 
world,” with tides, depth of water, anchorage, dock and port 
charges and dues, coaling facilities, &c., also a directory of ship 
owners, ship and insurance brokers, &c. 


TxE Meteorological Society’s annual exhibition will be 
held at 25, Great George-street, Westminster—by permission of the 
Council of the Institution of Civil Engineers—on March 17th to 
20th next. It will be an exhibition of rain gauges, evaporation 
gauges, percolation gauges, and kindred instruments. The com- 
mittee will be glad to show any other new meteorological instru- 
ments or apparatus invented, or first constructed, since March; 
as well as photographs and drawings possessing meteorological 
interest. 

A NoTEWoRTHY list of engineers, shipbuilders, and 
railway ies’ requir ts iniron and steel is being issued by 
Messrs, Bailey Toms and Co. It is a four- sheet illustrated 
with cross sections of girders, flanged boiler ends, uptake and other 
tubes, columns and pipes, stem, stern, and rudder frames, cambered 
deck beams, beabied and corrugated plates, light railway plant, 
permanent way and stock. It also includes a list of over two 
thousand different sizes of angle, tee, bulb, channel, and an enormous 
number of fancy and odd sections, It is a list that must be useful 
to engineers and others, and only needs to be made up into a 
smaller size to be convenient as well as useful, 


Tue Sanitary Authority of Leighton Buzzard having 
invited an open competition under motto for the best schemes for 
the water supply and sewerage of the town, many engineers sub- 
mitted p! Two schemes were selected by the Authority for 
decision at the hands of a sanitary expert, namely, + .H. 
Radford, Nottingham — “Gravitation” —und Mr, H. Bertram 
Nichols, Birmingham—“ Forward.” Mr. Isaac Shone, F.G.8., was 
called in, we erstand, to adjudicate on their respective merits. 
The assessor's report has been given in favour of ‘ Forward’s” 
schemes for both water supply and sewerage, and recommends 
them for adoption at the hands of the ratepayers. At a meeting 
held on the 12th ult., when Mr. Nichols attended, the Parochial 
mittee a resolution recommending his schemes for 
adoption by the Sanitary Authority. Leighton Buzzard has a 
= of about 7000, and is about being constitated a Local 

, the Bedfordshire County Council having already agreed to 
the application made to them, and it is expected when the new 
Authority is formed the works will be immediately proceeded with. 


Tue sewerage of Ash-near-Sandwich has long been in 
an unsatisfactory condition, and several proposals have made 
as to the best method of dealing with it, none of which have found 
favour, and the last application to the Local Government Board 
for a loan to carry out the works proposed was refused. A fresh 
eee having been made for a loan of £4000 for a on | out 
the works, Mr. Arnold Taylor, one of the inspectors of Local 
Government Board, held an inquiry at Ash-near-Sandwich, on the 
20th November, 1890, when a complete scheme for the sewerage of 
the place was submitted by Mr. Charles H. Beloe, C.E., comprising 
a system of sewers conveying all the sewage of the place to one 
spot, where it is pro to treat it in accordance with the system 
of the International Water and Sewage Purification Company. 
The sewage is first led into tanks, and there treated with the pre- 
cipitant and deodorant supplied by the company called ferozone, 
and then filtered through polarite filter The inquiry was 
attended by a large number of peo; On the 7th January the 


y has issued a map 





Sanitary Authority received the ion of the Local Government 
Board to the loan, and it is hoped that the works will be 
proceeded with without any farther delay. 


Tue Houghton-le-Spring Local Board of Health, 
having agreed to adopt a scheme of —r ra have adopted 
lans prepared by Mr. D. Balfour, M. Inst. C.E., Newcastle-on- 
Tyne, showing the process of purification to consist in first mixing 
the sewage in large tanks—in ag pce alumino-ferric, a 
cheap chemical, which contains 46°7 per cent. of sulphate of 
alumina, and which is suspended in iron ets or cages immersed 
in the sewage, to admit of the necessary proportion being dissolved 
to effect precipitation, and does not require any machinery or add 
any bulk to the sludge, being entirely soluble in water, and, more- 
over, exercises a deodorising effect, and also is not liable, being a 
neutral salt, to re-fermentation. The clarified sew: is then 
passed on to ten acres of land, laid out for intermittent land 
filtration, which consists in forming the land into half-acre beds, 
broad-ridged and furrowed, and used in regular rotation, and 
having special under-drainage, with ventilation shafts, into which 
the effluent will then in a colourless and inodorous state, As 
sufficient suitable land could not be obtained, this chemical precipi- 
tation process was conjoined with the limited land for the purpose 
of chemically precipitating the solid matter as much as possible 
before applying the sewage to the land. 


Tue Mersey Docks and Harbour Board have deposited 
a Bill in the Private Bill office of the House of Commons, under 
which powers are sought to improve the docks, ins, works 
at the northern end of their Liverpool Dock Estate, “in order,” 
says the — to meet the requirements of the trade of the 
port, ee ae es d and i ing size of 
vessels np soem | e port.” By clause 3 of the Bill powers are 
sought to deepen part of the Canada Basin, to lengthen and deepen 
the Canada Lock, and construct a pier or jetty near thereto; to 
reconstruct the existing passages ween the Canada and Hus- 
kisson Docks; to lengthen and deepen the Eastern Huskisson 
Lock; and to _— a portion of the Oe waterway on the 
eastern shore of the river Mersey. The Bill also seeks power to 
construct a new dock near the north-eastern corner of Huskisson 
Dock, a new graving dock near the northern end of the Western 
Huskisson Lock, and a half-tide dock upon the sites of Sandon 
Basin and Wellington Half-tide Dock. e time asked for within 
which to complete these works is ten years from the passing of the 
Act, while for their construction powers are sought to borrow, on 
the security of the rates for the time being belo: to them, 
any further sum, not exceeding £1,000,000. The Bill also asks 
Parliament to confirm the construction, for raising the level of the 
water in certain docks, &c., of pumping apparatus, and the 
abstraction, by means of such pumps, of water from the river 
Mersey; and further proposes to sanction an extension of this 





method of abstracting water from the river for supplying all or any 
of their docks, basins, or works with water. 
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PUBLISHER'S NOTICE. 


*.* With this week's number is issued as a Suppler a Two-page 
* Engravi of Details of Horizontal Corliss Hngine, Every copy 
sg ied by the Publisher includes a copy of the maetonem, and 
subsoribers are requested to notify the tact should they not receive 
Ones 

#* Next week a Double Number of THE ENGINEER will be published, 


containing the Index to the Seventieth Volume, Price of the 
Double Number 1s. 
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TO OORRESPONDENTS, 


Registered Tel ic Address, ‘ENGINEER NEWSPAPER 
ke erat LONDON.” , 


*,* All letters intended for insertion in Tux Exonrerr, or 
“tions, onan tas ag ond adits of te artis nas 
good faith. No notice what- 


Connecting Rop.—We must refer you to the White Star Company, 
Water-street, Liverpool. 

C. anp Co. (Falmouth).— Ihe have not illustrated any vessel of the kind 
referred to in your letter. 

G. W. W.—You can soften a brass wire or sheet or bar by heating it toa 
dull red and quenching it in cold water. 

Haviace.—Begin by reading Urquhart’s Treatise on Electric Lighting. We 
do not think you will gain anything by reading treatises dealing with 
the theory of electricity. 

J. F. (Bowling).—You must produce satisfactory evidence that you have 
been at sea in an engine-room for 365 days, not necessarily consecutively, 
before you can get a Board of Trade certificate. Service on shore will 
not do, 

C. V. D. (Old Trafford).—J/ the diaphragms are of thin membrane, quite 
exible and tight, the sound will be propagated through the pipe. Why 
not try the experiment for yourself? Edison has used various materials, 
gold beaters’ skin, India-rubber, parchment, de. 

Sunscriper.—-There ave still many miles of line on the Great Western 
system laid to the original Tft. gauge, introduced by Brunel, Ali this 
is, however, supplemented by a third rail, laid to the normal 4/t. Shin. 
gauge. So on the road in question, rolling stock and engines of either 
gauge can be used, one vail, the outer, doing duty for both gauges. 

Beta.—There is neither a rule nor an approach to uniformity of practice 
in proportioning the size of the intermediate receiver to that of the 
cylinders, Careful experiments have been carried out to ascertain the 
effect of gradually diminishing the size of the reservoir on the economy 
of the engine without any result. You will see if you set out capacities 
and corre ing pressures graphically, that it is more a question of 
the distribution of er on the cranks than anything else. The smaller 
the receiver, roughly speaking, the greater the power developed on the 
low-pressure crank. 

Erratum.—IJn our impression for the 2nd inst., in the description of 
Messrs. Thwaites Bros,’ oscillating hot saw, for “‘ Mannesman Tube Co., 
of London,” read “ of Landove.” 





LINDSAY'S PACKING. 
(To the Editor of The Engineer.) 


PETROLEUM MACHINERY. 
(To the Editor of the Engineer.) 
Str,—We shall feel obliged if any of your correspondents will send us 
7 io and prices of t and’ machinery suitable ~ the rae cpm 
of raw petroleum, as well as the necessary appliances for storing an 
refining of the oil ? PETROLeUm. 
Lincoln, January 18th. 


SUBSCRIPTIONS. 


Tar Enorger can be had, by order, from any im town or country 
at the various railway stations; or it rey WA be supplied direct 
from the office on the following terms (paid vance):— 
ne eee eee oe oe oe £0 lds. 6d, 
y ae 





(including two double numbers) ..  .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and per annum will 
be made. Tur Enctneer is registered for transmi abroad, 

Foreign Subscriptions for Thin Paper Copies sat wnt further notice, b 
received at the rates given below:—Foreign Subscribers in advance 
at the published rates will receive Tok ENGINEER ly and post free. 
Subscriptions sent Post-office Order must be accom: by letier of 
advice to the . Thick Paper Copies may be » 
increased rates. 





Remittance by Post-office Order. — Australia, poy B British 
Colum’ British Guiana, Canada, Cape of Bet 
Senntlen’ Many, Gibraltar’ Italy, Malta’ 


ce, y 
Natal, Netherlands, fauritius, New Brunswic , Newt ew 
South Wales, New Z Roumania, Switzerland, Tas- 
Coast of Africa, West Indies, 


Cyprus, £ 
Remittance by Bill on 


vb Buenos Ayres and Algeria, 
ani Islands ae an Sehgemey Peru, —_— buy re Sweden, 
Chili, ; Borneo, a Singapore, ; Manilla, 
Sandwich Isles, £2 5s. “ae ; 
ADVERTISEMENTS. 


«" The charge jor Advertisements of four lines and under is three 4 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line a seven words. When an advertise- 


or more, the is ten a, inch, All 

ane advertisements from the country must be accompani @ Post-office 
in payment. Alternate ts will with 

practical b in any such case. 


regularity, but regularity cannot be guaranteed 

All except weekly advertisements are taken subject to this 
Prices for Displayed Advertisements in “ordinary” and “special” positions 
will be sent on application. 
Advertisements cannot be inserted unless delivered before Six 
o’clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIO! to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing t of the 
per are to be addressed to the Publisher, Mr. Sydney White; all other 

Kiters tobe addresed tothe Bitar of Tux iesorsexn. 





MEETINGS NEXT WEEE. 
Tue Institution or Civi Encineers.—Tuesday January 20th, at 25, 
treet, Westminster, 5.W., at — Ordinary meeting. 
Paper, ‘* Aux! Engines in Connection th the Modern Marine 
Engine,” by Mr. W. H. Allen, Assoc. M. Inst. C.E. Wednesday, January 
2ist, at 7.30 p.m. Students’ visit to the Broad-street Goods Station of 

the London and North-Western Railway, Eldon-street Entrance. 

Tue InstiTuTION or ELEcTRICAL Encineers.—Thursday, 22nd inst., at 
the Institution of Civil Engineers, 25, Great George-street, Westminster, 
.W., at 8 p.m. Ordinary general XY. * “The Distribution of 
Electricity, with special reference to the Chelsea =. by Major- 

General C. E. Webber, C.B. (Ret.), R.E., Past Presiden’ 
METEOROLOGICAL Society.— Wednesday, 21st inst., at the Institution of 
Civil Engineers, at 8.15 p.m. Annual general meeting. Report of the 


54 | Council, election of officers and council. Ordinary meeting at 7 pm. 


Papers, ‘‘ Note on a Peculiar Development of Cirrus Cloud Observed in 
Southern Switzerland,” by Robe: Scott, M.A., F.R.S. ‘Some 


5 | Remarkr on Dew,” by Colonel W. F. Badgley, F.R. Met. Soc. 


CLEVELAND INSTITUTE OF ENGINEERS.— Monday, January 19th, at 
7.30 p.m. Reply on discussion of paper ‘‘ On the Desiccation of the Blast 
in the Manufacture of Pig Iron,” by Mr. W. Henry Fryer, Coleford. Dis- 
cussion of paper on ‘‘The Manufacture of Basic Open Hearth Steel,” by 
Mr. Jas. Davis, Rotherham. ‘‘ Notes on American Blast Furnace Practice, 
and a Com m with the Work done in the Cleveland District,” by Mr. 
Wm. Hawdon, Middlesbrough. 








DEATHS. 
On the 8th January, at 50, Loraine-road, N., Joun Iyoiis MrircHe.y, 
C.E., youngest son of James Haddow Mitchell, C.E., late of H.M. Dock- 
, Sheerness. 
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ENGINEERING FINANCE. 


THE number of letters which we continue to receive 
shows how great is the interest which the article that 
appeared in our impression for December 19th has 
excited. Nor is this remarkable; the finance of mechani- 
cal engineering is infinitely important to mechanical 
engineers. There is, however, no royal road to a know- 
ledge of it, and it presents difficulties which are no doubt 
accountable in no small degree for the disasters which 
have befallen many men and not a few firms. Unfortu- 


tage} nately, engineers not unfrequently give up in despair 


all attempts to ascertain with accuracy what any 
particular job costs them, resting content if, at the 
end of the year, their books show a balance in their 
favour. Now, we are quite ready to admit that in 
certain classes of work what we may term prophetical 
costing becomes a matter of excessive difficulty, and to 
this must, we suppose, be attributed the astonishing 
difference between the highest and lowest tenders which 
is manifested whenever a contract is let. But, on the 
other hand, when work moves in regular grooves, there 
is no reason whatever why the cost should not be known 
in detail as well as in the gross. It is not, as some 
poe would have us believe, a question of book- 
eeping. The best book-keeping in the world is useless, 
or worse, if the figures which appear in the books do not 
represent facts. This truth is, however, constantly 
overlooked, and very serious mistakes follow. Again, 
very few engineers know anything about book-keeping. 
They leave that to their clerks, and they regard 
the whole matter as a species of complex mystery 
which they have neither time nor inclination to deal 
with. The consequence is that elaborate systems of 
book-keeping are frequently employed, which are nothing 
if not delusive. There is no real check, no tangible place 
in the accounts of the firm, which shows at a glance, 
or, at all events, without much trouble, what anything 
costs. To us, it appears that in many instances this 
defect might be eliminated by very simple expedients. 
The easiest method consists in establishing in the 
works what may be termed a clearing-house. For 
example, a few years since, at the Inchicore works of 
the Great Southern and Western Railway, the store 
a the part of clearing-house; everything made, 
rom a bolt to a boiler, was really or nominally sent 
into the store, and everything wanted was taken really or 
nominally out of store. The “storekeeper” was debited 
with every article sent in at a price fixed by the foreman, 
who ascertained the prime cost, and credited with every- 
thing sent out. It was thus possible, for example, to 
ascertain, let us say, the cost of a set of tires. They came 
from the makers straight into store, and the storekeeper 
was debited with their price; when they were taken out 
he was credited with the same sum; then they were 
turned, and returned into store. The storekeeper was 
debited with them once more, plus the value of the labour 
spent on them. When they were taken out to be put on 

e wheels he was credited with them. It thus became 
possible at any moment to ascertain the cost of anything 


.|in store, and everything was in store that was not 
2, | actually in process of construction. It will be seen ata 


glance that the principle involved in this system admits 





of modification and extension to suit varying conditions, 
and that it involves no extravagant amount of book keep- 
ing, or rather, of keeping of books. It does make it 
incumbent on the foreman to know how much time has 
been spent on each job, and sundry other particulars 
about which foremen under normal systems concern 
themselves not at all. : 

There are, however, certain classes of work to which 
this system is not readily applicable; as, for example, 
out-door repair jobs. It is practically impossible in most 
cases to estimate for such things; and for this reason, 
and because the expense is usually so great that the 
customer bles exceedingly, some firms will not 
touch out-door repairs under any circumstances. But, 
apart altogether from repairs, the personal element comes 
in and affects all systems of costing. A number of small 
shafts have, we shall say, to be turned; they are entrusted 
to one man, and he completes the whole lot in a fortnight. 
The value of his labour is charged to the shafts, and the 
price of them is fixed on that basis. In a couple of 
months another lot of similar shafts is needed, and the 
work is given to a different man; he spends a month 
over them. It is obvious that, in this latter case, the 
cost of labour is just doubled. What is true of shafts is 
true of hundreds of other things. Some managers and 
foremen get work turned out much more quickly than 
others. But this is not the point. Let the work be done 
slow or fast, it is possible to estimate for it. so long 
as the estimater knows that it will be done slow or fast ; 
but no one can estimate if the rate of construction varies. 
Of course it is fair to say that on the whole the average 
of a number of men and machines will be tolerably 
uniform. That may be so, but averages are extremely 
deceptive. As a rule, they do not represent realities; 
and an engineer may be able to make a good profit on a 
job entrusted to one gang of men, while another gang on 
a similar class of work costs more than the finished article 
can pay. Unfortunately, it is very difficult for the head 
of a firm to ascertain what happens in his works in 
this way, under the ordinary system, or want of 
system. With the store playing the part of clearing- 
house it ought not to be difficult to put one’s hand 
on a weak spot in the method of working. Let 
us suppose, for example, that half-a-dozen cylinder 
covers are found standing in the store books at 14s. 9d. 
each, and that a similar lot represent 16s.3d.each. Very 
little inquiry is needed to run the cause of the extra cost 
to earth. We can call to mind a case of the kind in 
which pulleys were concerned, where a lathe was found 
to be answerable for the extra cost. It was so speeded 
that it ran either too fast or too slow for the work to be 
done. Of course the turner used the slow speed to save 
his tools, and was so much longer over the job. 

Among the letters we have received, none are more 
prominent than those advocating certain sets of books or 
methods of book-keeping. These letters we do not 
publish. If our readers have studied with any profit 
what we have said on engineering finance, they will 
see that it is not the books, but what goes into the books 
that is of importance. It is impossible that any system 
of book-keeping should help a man to a knowledge of 
whateach steam engine, or boiler, or loom, or mill, costs 
him, unless he collects the requisite data. This can only 
be got in the shops; and the engineer who is determined 
to put his costing on a sound basis must begin by organ. 
ising such a system as will enable him to trace the pro- 
gress of each part or detail from first to last. The system 
may be more or less elaborate. As an example of elabora- 
tion, we may cite the accounts at Woolwich Gun Factory. 
Against the 80-ton gun will be found “ Chaplain, £1 5s.” 
In the gun factories everything is charged to the 
guns in proportion to their size, and the share of 
the chaplain’s stipend borne by the 80-ton happens 
to be £1 5s. When carried to an extreme, the cost 
of each bolt and nut in an engine is known. As a 
rule, this elaboration of detail is unnecessary; it suffices 
to know what a hundred bolts cost, without particularly 
inquiring the cost of each, although it is quite possible 
that some cost twice as much as others. The essential 
thing is, we repeat, not book-keeping, but the establish- 
ment of a system of working which will enable the heads 
of the firm to ascertain within a little what the cost of 
the materials used is and how much labour has been 
expended in converting the raw material into the 
finished article. There remains the question of general 
charges, presenting various difficulties and compli- 
cations, the consideration of which would be out of 
place for the moment. Our object just now is to 
impress on our readers interested in engineering finance 
the importance of acquiring information which may 
be had in a sense, for the asking—and not to deal with 
the problem of how best to divide certain more or less 
fixed charges, such as rent, rates and taxes, gas, fuel, 
insurance, commission, &c., properly among the finished 
machines, so that each may bear its part of the 
expenses incidental to all mechanical engineering 
operations. 


THE WORK AND WAGES OF COAL MINERS. 


THE condition of the coal-trade of the United Kingdom, 
both at the present time and for a long time past, has 
been affected somewhat seriously by the labour question. 
Some years ago it was hoped and believed that the days 
of labour troubles in the coal industry were at an end— 
that the simple, artless, easy plan of adjusting the wages 
of the miners by the realised value of the product that 
pari were employed to turn out, would be a safe and 
sufficient means of getting rid of all anxiety from this 
source in the time to come. Not a few appeared to 
believe thatthe millennium of labour had at 1 arrived. 
Coalowners were henceforth to find themselves in the 
happy position of the owners of a piece of perfect self- 
acting machinery, which was to do its work automati- 
cally, and was to obviate any further apprehensions as 
to a suspension of industry at the most inopportune 
moments. Contracts were therefore to be faithfully 
executed, and the percentage of his gross earnings that a 
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coalowner always sets aside, if he is prudent, for such 
contingencies as an enforced stoppage of his pits, and a 
consequent liability to claims based on a breach of con 
tract, was to be unnecessary in the brighter future that 
lay beyond. 

Alas for those hopes and expectations; the year 1890 
has been crowded with labour troubles, and it would 
appear as if they were likely to be as numerous and as 
difficult to deal with in the time to come. The miners 
have seldom been satisfied to give asliding scale of wages 
a fair chance. They have, indeed, done better in adopt- 
ing the old familiar plan known as the “ higgling of the 
market.” This has been conspicuously the case in the 
North of England, where, in the last two quarters of 1889, 
we obtained on two different occasions an advance equal 
in the aggregate to 20 per cent., being 10 per cent. on each 
occasion; whereas the sliding scale formerly in vogue 
would have given them only 5 per cent. and 8} per cent. 
respectively, or 8} per cent. in all. The abandonment of 
the sliding scale, therefore, gave them 12} per cent. more 
than they would have got if its operation had been con- 
tinued. It has been much the same elsewhere, and on 
subsequent occasions. Sliding scales appear to move 
too slowly to satisfy the men in the presence of a rapidly 
rising market, although they seem to answer their 
purposes when the market is rapidly falling. At the 

resent time there is no sliding scale in the coal trade of 
ham and Northumberland, the localities in which, a 
few years ago, they were most successfully applied. On 
the other hand, this automatic, and generally equitable, 
mode of arranging wages has been adopted in other 
localities, and it is now in operation in South Wales, 
Lanarkshire, Staffordshire, Cannock Chase, and one or 
two minor localities. The system, therefore, can hardly 
be declared a failure, although it has not been so success- 
ful as was hoped for a few years ago. 

The initial and chief difficulty in establishing a satis- 

factory sliding scale, appears to be that of fixing a fair 
and acceptable standard of wage, from the datum line of 
which all movements of the scale, dependent on ascer- 
tained variations in the selling price of coal, shall pro- 
ceed. In one locality this standard has been fixed at one 
figure, in another locality it has been fixed at another. 
Manifestly it would be impracticable to adopt an uniform 
standard for the country as a whole, inasmuch as the 
wages paid in each particular district is regulated largely 
by local considerations, such as the average rate paid in 
agriculture, the cost of living, the character of the seams 
to be worked, the value of the coal when brought to 
bank, and many other factors. The rate of wages paid in 
Scotland and in South Wales, for example, has generally 
been lower than the rate paid in the Great Northern and 
. Yorkshire coalfields, partly because the general wages 
rate was lower, and partly, no doubt, because the coal 
worked in the latter localities found a better market. In 
some cases, again, as in that of Northumberland in 1883, 
it has been found necessary to reduce the standard—in 
that particular county it was reduced from 5s. 4d. to 
4s. 8d. per day—while in others it has been necessary to 
increase the standard rate. The South Staffordshire 
scale is based on a standard wage of 3s. 4d. per day for 
thick coal, and 2s. 8d. per day for thin coal, on a selling 
price of 4s. 9d.; which is, of course, a lower rate than 
that paid in the Great Northern coalfield. Such a scale 
would probably not be sufficiently elastic to meet the 
requirements of a period of fluctuating prices, such as we 
have had for the last two years; and it would therefore, 
in order to secure its smooth and acceptable operation, 
be found necessary, or at any rate ampalionh, to vary the 
standard from time to time. The employers have often a 
good deal of difficulty in adjusting the basis of a standard 
scale. The men generally propose that the wages paid at 
one particular date, when earnings were fairly high, 
should be taken as a basis; whereas the employers argue 
that the average wages paid at another period, when 
wages were probably more normal, should be taken. 
The miners in the South Wales coalfield had the ques- 
tion raised, when their selling scale was last under 
discussion ; and although an amicable agreement was 
ultimately arrived at, it was not done without some 
difficulty. 

The standard having once been fixed, the initial trouble 
has been got over. But there are u y rocks still 
ahead. There is the question of whether, if the wages 
are to be adjusted in accordance with fluctuations in 
prices, the gross or the net prices shall be taken; and 
there is the further question of whether the prices realised 
under old contracts shall form part of the reckoning. 
Usually, the net selling prices have been taken as a 
measure of the adjustment of wages, although, of course, 
that is not always a perfectly satisfactory determinant. 
The gross prices realised, on the other hand, afford no 
sufficient clue to the money that actually goes into the 
pocket of the coalowner, since commissions and other 
payments may make a very sensible difference in the 
amount before the gross has been reduced to net. It 
seems, on the face of it, a little hard that the men should 
be asked to accept wages based on prices realised under 
old contracts that may have no relation to current 
market rates; and yet it would be equally hard 
on the mineowners, if such contracts were to be 
disregarded. Usually, mineowners are compelled 
to quote specially low rates for contracts that 
are of large amount and are spread over a long period of 
time. It is essential to the successful prosecution of their 
business that such contracts should be made. No coal- 
owner can sell from hand to mouth, and carry on a steady 
or satisfactory trade. He might,in such a case, find that 
there was no demand for his coal] this month, and next 
month he might be quite unable to meet the pressure put 
upon his productive powers. Indeed, it is probable that 
50 or 60 per cent., at least, of all the coal raised in the 
United Kingdom is raised and sold under contracts that 
are made at low prices, and spread over a term of years. 
This is particularly true of the contracts made in the iron 
and steel, andin other manufacturing businesses. Rail- 
way companies, on the contrary, are accustomed to make 





new contracts every six months, so that the prices at 
which they buy are not greatly different from those that 
are sale quoted in the open market. So, also, for 
the most part with domestic supplies, it being well 
known that the slightest advance in the price of coal is 
first felt in this branch of consumption. But when 
the London consumer finds that he is paying 25 per 
cent., or 50 per cent., more for his coals than before, 
he would make a mistake to suppose that the coal-owner 
is the only, or, indeed, the principal pet benefitted. 
As an example of how fallacious such an impression 
would be likely to be, it need only be stated that whereas 
the average export price of coal in 1889 was rather over 10s. 
per ton, the average realised price of coal at the collieries 
in the county of Roteer—ae principal coalfield in the 
country—was only a fraction over 5s. per ton, or about 
one- of the declared export average; and this, more- 
over, was the price that the coalowners were earning 
when heusahetl coal was costing over 25s. per ton, or 
five times as much, inthe London market. The influence 
and the necessity of long contracts have all along been 
fully recognised in the deliberations on sliding scale 
systems between mineowners and miners, and in one of 
the most recent of such cases—the sliding scale in the 
coal trade of South Wales—it was decided that no con- 
tract for a period of more than twelve months should be 
taken into account for more than four successive audits 
of three months each. In other words, it was agreed 
that the coalowner should have the advantage of includ- 
ing his long-term contracts up to twelve months, but not 
for a longer period. 

There is every appearance of a less active business 
year in 1891 than the year that we have just passed 
through. In that case it is hardly to be expected that 
the prices of coal and coke can be kept up at their present 
abnormally high level. The average export price of coal 
in 1890 has been about 3s. 6d. per ton above that of 
1889, which, again, was considerably higher than the 
average of 1888. In spite of this fact, our exports of 
coal in 1800 have been the highest on record, and are 


more than a million tons above those of the previous 
year. Exports do not, therefore, appear likely to 
diminish; but there is a slackening of consumption in 


manufactures, and to that must speedily be added a 
decline in the demand for domestic purposes, when the 
present inclement weather has abated its severity. It 
looks as if there would then be rocks ahead in adjusting 
the wages of the miners to a lower range of prices. 
During the last two years the miners employed through- 
out the country, numbering not fewer than 535,000 in all, 
have had an average advance in wages amounting to 
probably fully 30 per cent. If their average wages in 
1887 were taken at £50 a-year, which is likely to be 
pretty near to the mark, this advance of 30 per cent. 
would represent a total augmentation of earnings, spread 
over the whole mining community, of not less than 
eight millions sterling. They are not likely to sacrifice 
this without a struggle, if the exigencies of trade should 
require that to be done. The process of adjusting wages 
to a falling market is generally a severe, painful, and 
anxious one; but it is likely to be consummated all the 
more satisfactorily if both parties can agree beforehand 
to abide such a result as would be arrived at by the 
adoption of an automatic scale whereby wages and 
prices should fall together; and it is not reassuring to 
find that the cases in which such machinery already 
exists for the purpose are very few indeed. 

There is a not uncommon belief in the minds of many 
who are competent to judge aright, that the prices of coal 
will never again be so low as they have been. But even 
if this were so, it would not necessarily mean that the 
wages of miners were to be permanently higher. The 
cost of producing coal has n largely increased by 
Parliamentary interference. It was estimated that the 
Coal Mines Act added something like 1s. to is. 3d. per 
ton to the permanent cost of getting coal, and the Act of 
1889 had a further influence in the same direction, especi- 
ally by the provision that required a miner to have had a 
certain amount of experience before being entrusted 
with a working place. This provision probably reduced 
the risk of accidents, but it greatly limited the possi- 
bilities of drafting fresh men into the pits, in order to 
meet a pressure of demand, or to fill the shoes of men 
who had come out on strike. Of course the tendency of 
such an enactment is to keep up the prices of coal beyond 
its old level, and this, also, has been the tendency of 
many other provisions that have thrown increased 
burdens and responsibilities upon coalowners in the 
public interest. There is now a possibility that to all 
this will be added the permanent shortening of the 
period of labour by the adoption of an uniform eight-hours 
day. The influence of the ultimate exhaustion of some 
of our coalfields has not yet begun to be exercised to an 
appreciable effect throughout the country generally, but 
it is, nevertheless, felt in special districts in a limited 
degree, as in the case of Northumberland, and is likely to 
be increasingly felt, although no doubt very slowly, in 
the time to come. 





THE DRAINAGE OF TOWNS AND WATER SUPPLY. 


A RECENT case which has been brought to our notice 
evidences very strongly the absolute danger that may result 
—and has, we believe, in several instances already resulted— 
from a full supply of water being laid on to places which 
remain unprovided with any ea of drainage. A resident 
in one town so circumstanced told us of what he has had 
to put up with consequent on his receiving the blessing of a 
full water supply, while denied that of amy means for 
removing its overplus. The complaint he has made to us is 
one which he states to be general among all his fellow- 
residents, and it is one which we can readily conceive must 
be endorsed by the numerous persons who must at the 
present time be living under similar conditions. Before the 
introduction of the water supply, the whole quantity required 
for household use had to either pum or drawn 
bucket from a well. As the result to this necessity, the 
servants were always careful not to use more water than was 





absolutely sufficient. When the day arrived, however, at 
which they were placed in unstinted on of it without 
labour to themselves, their use of it became lavish. The 
cesspits receiving the drainage of the house had been con- 
structed long before this demand upon their capacity had 
been foreseen, and the consequence has been either that 
constant emptying must be resorted to, at very great incon- 
venience and expense, or the house must remain in constant 
danger of an overflow into the basement, a danger only averted 
in some instances by the absolute bursting of the cesspit 
itself and consequent contamination of the surrounding soil, 
The question arises as to whether the municipality of any 
town acts wisely in giving a water supply without the drain- 
age which is a necessary concomitant of such a system. Of 
course it may be admitted that, were it a rule to deny the 
one without the other, it would in many cases operate inju- 
riously; but we doubt whether equal injury is not inflicted b 
non-insistance on some measures to be taken for the avoid- 
ance of the risk and annoyance we have heard complained of. 
We may be sure that the cesspits have been in all cases 
sufficiently large to receive any amount of water that is of 
necessity used. The excess, we may feel equally confident, is 
solely due to wasteful use. Such waste is constantly apparent 
wherever open standpipes are given for public convenience, 
and it has engaged much attention with the view to its 
prevention. Probably the only practical method of accom- 
plishing this is to hark back somewhat in our practice. In 
all such instances of waste, apd especially in such as we have 
been dealing with, where it overtasks the available receptacles, 
impose some slight degree of labour in drawing water. Let 
there be an underground cistern supplied from the main 
through a ball-cock, from which all water required either for 
household or outside supply, over which no control can other- 
wise be exercised, shall have to be pumped. A very slight 
degree of labour imposed would teach the most careless 
servant or outside user the lesson of economy. Cisterns 
supplying closets, &c., and not open to free use, could be as at 
present. Waste would not occur from them ; but so long as 
water supply is given without drainage, wasteful use by 
servants will result in the evils we have described unless 
some such check as above suggested is placed upon them. 


WORKING EXPENSES ON RAILWAYS. 


Tue results of the changes that are being made in the 
working-hours on railways, and in other respects, are, 
perhaps, not so great as have been anticipated by some, and 
there are counterbalances in the falls in the prices of 
some materials, but still the proportion of the working 
expenses will be increased if the earnings prove to be 
stationary. It is certain that the amount oe for wages 
will be increased, because there is not only the effect of the 
decrease in the number of the hours worked, and the higher 
pay for overtime, but there is also in some instances an 
increase in the actual wage paid—the basis of payment being 
increased. On the other hand, coal is lower in price to the 
railway companies this year—from 6d. to 1s. per ton in the 
case of one of the great railway companies, and iron and the 
materials it enters into are decidedly cheaper than they were 
a year ago, whilst the lower rates of sea freights will 
lessen the cost of some other of the railway stores. But the 
proportion of the working expenses would be seriously altered 
if the receipts of the companies are checked in the increase 
they have of late shown, because the tendency of expenses is 
in general to be enlarged. Whether anything will done, 
as a been projected, to introduce the use of more machinery 
into the railway service, remains to be seen, but there is no 
doubt that the increase in the value of the labour employed 
will tend in that direction, and in many parts of the 
working of railways that is now possible, because the-method 
of the disposal of merchandise traffic especially is one that 
can be only justified when the very cheapest class of labour 
can be employed. In the coal traffic, too, it is possible that 
something may be done to lessen cost of carriage, by the 
employment of larger wagons, and the use of better methods 
of shipment at some of the ports from which coal is largely 
sent. In devising means to enable the railway companies to 
marshal trains, and to “handle” goods with less labour, 
there is yet scope for the mechanical engineer, and if this can 
be done, the advance in the price of railway labour will be an 
advantage in the end. The difficulty is to be met in some 
way, because the average return that capital receives on the 
investment in railway stock is not large, and if labour is to 
have a greater amount out of the total, in some way working 
expenses must be diminished, for the average return is not 
likely to be decreased, if it can be prevented. 


THE UNITED STATES AGRICULTURAL ENGINEERING SYNDICATE. 


BritisH agricultural engineers have been considerably 
interested within the past few days in the announcement 
cabled from New York to the effect that the American 
Harvester Company, the syndicate which was organised last 
November, with paid-up capital of 35,000,000 dols., and 
which was a combination of all the harvesting machine- 
making companies in the country, has been wound up. The 
president, Mr. McCormick, states that, after taking the opinion 
of eminent counsel in different States, the syndicate has been 
brought face to face with serious legal obstacles to the con- 
summation of the enterprise, and these are of such a character 
as to force the projectors to the conclusion that the under- 
taking must be abandoned. This proposed gigantic organisa- 
tion was understood to have had among its promoters six of 
the leading firms—including the great concerns of McCormick, 
Deering, Walter A. Wood, Warder, Mitchell and Co., and 
others. Mr. Cyrus H. McCormick became president of the 
company, Mr. Walter A. Wood vice-president, and Mr. 
William Deering chairman of the Board of Directors. As 
regards the magnitude of the project, the gate produc- 
tion of the different works associated with it has been 
estimated at about 150,000 reapers and binders per annum, 
the number of hands employ set down as 50,000, and the 
sales agents alone are said to number 10,000. The objects of 
the syndicate were at the time of its formation stated to be the 
prevention of the excessive competition that has of late been 
rampant, the annulling of the stupendous litigation over 
patent cases pending between large American houses, and the 
effecting of economies in manufacture by the more thorough 
and general control of the details of manufacture and dis- 
tribution. These purposes sound harmless enough; but there 
is no knowing what might have been done had this immense 
combination been effected. One result, in all probability, 
would have been to give such a cohesion and solidarity to 
that department of the American agricultural engin 
trade as would render the American manufacturers en 
in this branch of industry still more formidable competitors 
than they are at present of —s makers in the various, 
markets of the world, British agricultural engineers are 
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STOKE’S CONTINUOUS PORTLAND CEMENT DRYING AND BURNING APPARATUS. 
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therefore, this week not particularly sorry that this newest of | 
the American “ rings” has been broken through. The ring | 


or syndicate system has attained gigantic proportions in the 
United States. Legislative interference has long been antici- 
pated. This is a promising new departure in this direction. 


COALOWNERS AND COLLIERS IN CONFERENCE. 


Mong interest than hope centres in the coming Conference 
between coalowners and colliers in London next week. No 
doubt, as Mr. John Morley put it at Sheffield, there is a good 
deal in the two parties agreeing to meet at all ; but the resolu- 
tions adopted on the eight hours’ question are so rigidly 
drawn, that there is no chance of agreement unless one side 
agrees to give up all it has been advocating. At the recent 
Miners’ Federation at Birmingham, the decision come to was 
distinct and unequivocal. The coalowners, though they have 
had no meeting of late specially to consider the subject, are 
understood to be as stoutly opposed to the proposal as they 
were when they passed their first resolution. In fact, the 
successive rises in wages since then have made it increasingly 
difficult for them still further to add to the cost of coai- 
getting. That this would be the direct result of limiting 
labour compulsorily to eight hours’ a day, under every cir- 
cumstance, no one denies. The miners’ agents e no 
secret that they aim at keeping up the value of coal ; and the 
only way they see of doing it is to make labour dearer and 
working hours shorter. There is thus no point upon which 
compromise is probable. The question is a clear “ Yea” or 
“Nay ”—eight hours, or no eight hours. The miners’ leaders 
do not decree a universal eight hours, but demand eight 
hours as the maximum day’s shift, which is quite a different 
thing. Practically it means that while the miner may be 
allowed to work as much less than eight hours as he likes, he 
must not work more. As the special rules under the Mines 
Act have all the force of an Act of Parliament, the miners 
are quite content to forego a statute for the purpose. But 
the coalowners are not likely to boggle about ways and 
means, their objection is to the principle and practice of the 
thing. A strong impression prevails that the men would 
never go out on strike for this object; it is not a question of 
more wages, but of less work, and although the colliers are 
told they will get increased pay for their diminished labour, 
there is a leaven of thinking men amongst them who will be 

to convince of the wisdom of the new doctrine, while 
the less intelligent—those who have their thinking done for 
them by their leaders—will not find it is so easy to shout for 
this plank in the platform as for 20 per cent. more wages. 
The one they do not understand ; the other they do. 


OCEAN STEAMING—-REMARKABLE WINTER PASSAGES. 


ENGINEERS have long been interested in the very unusual 
and sustained efficiency displayed by the sister steamers 
Britannic and Germanic, of the White Star Line. Until the 
Britannic, in September last, eclipsed her best previous 
passage by nearly three hours, and crossed from New York to 
Queenstown in 7d. 6h. 55m., at a speed of 16:08 knots, the 
performances of both vessels were very nearly equal, viz., 
7d. 9h. 30m. and 7d. 9h. respectively, and we have now 
again to chronicle a remarkable instance of their uniformity 
in speed. The Britannic left Queenstown at 2.45 p.m. on 
Thursday, the ist inst., and arrived off New York—Fire 
Island—at 10 p.m. on the 8th inst., making a passage of 
7d. 12h. 15m.; while the Germanic, which sailed from New 
York at 10.38a.m. on Wednesday, December 31st, 1890, passed 
Queenstown—where she was unable to call, owing to severe 
weather—at 4.17 a.m. on Thursday, the 8th inst., which gives 
& passage of 7d. 12h. 39m. The two vessels thus cro the 
Atlantic in opposite directions in practically the same time. 
When it is borne in mind that these vessels are sixteen or 
seventeen years old, and are still working with their original 


engines and boilers, this wonderful efficiency becomes all the 
more noteworthy. 


























CONTINUOUS PORTLAND CEMENT-MAKING 
APPARATUS. 


| A Process and the necessary apparatus for the continuous 
| and economical performance of those parts of the manufac- 
| ture of Portland cement which are comprised between the 
slurry mill and the grinding mill have been designed by Mr. | 
W. Stokes, Assoc. M. Inst. C.E., and tested sufficiently on a | 
small scale to show that the system is a good one. The | 
apparatus devised for the purpose is illustrated by the | 
accompanying engravings, one of which will describe the pro- 
cess, which briefly consists in utilising the heat from the | 
burning furnace for drying the slurry, the drying being so | 
effected that the slurry is reduced to small pieces of a good 
form both for burning and for grinding. Mr. Stokes has 
also a system of — for the final processes of 
cement manufacture, but with these we are not now con- 
cerned. 

In the apparatusillustrated by the engraving, slurry prepared 
in the ordinary way by the semi-dry process, is pumped in a 
definite quantity—which regulates the output of the furnace 
—into a trough arranged so that a revolving drying drum 
dips into it. The waste products from the furnace pass 
through the drying drum and heat it, so that as it revolves it 
carries up a coating of sl which becomes dry by the time 
the drum has made one revolution. The surface of the drum 
is formed into ridges, which not only promote the drying of 
the slurry, through the greater surface exposed to the heated 
metal, but also leaves the slurry when dry in the form of 
small short sticks. The dried slurry is removed by a fixed 
scraper pressing against the surface of the drum. The slurry 
then falls to a conveyor which delivers it into the upper end of 
the revolving furnace which, being mounted on an incline, 
slowly feeds the slurry to the lower end. At the lower end, 
gas formed from common coal in a gas producer, such as is 
now peter f used in steel and glass works, is admitted, 
and is supplied with air through a revolving cooling chamber, 
arranged to receive the burnt clinker after it leaves the fur- 
nace. By this arrangement the great heat necessary for 
burning the clinker is obtained through the prior heating of 
the air, and the clinker is cooled, so that it can be at once 
ground. It so happens that the heat in the clinker is suffi- 
cient to raise the temperature of the air to 900 deg. Fah., a 
temperature which is just right for producing the necessary 
intensity of heat in the furnace. The clinker issuing from 
the cooling chamber is in the form of small fragments, which 
do not therefore require to be passed through a breaker 
before reaching the stones. Fig. 1 is a central longitudinal 
section of the whole apparatus, Fig. 2 is a plan, Fig. 3 is a 
cross section taken through the drying drum, Fig. 4 is a 
detail of the ridges on the surface of the drying drum, Fig.5 
is a cross section of the furnace. A is the revolving dryin; 
drum for drying the slurry, B is the revolving furnace hea‘ 
~ gas for burning the cement, Cis the revolving cooling 
chamber for cooling the burnt cement by means of the air 
required for combustion in the furnace A. The dryingdrum 
A is made of steel plates and is mounted on rollers at each 
end, and driven at the rate of three revolutions per hour by 
worm gear. The waste heat from the furnace B passes 
through it on its way to the shaft D. The surface of the 
drum is formed into a series of rings or gills, as shown in 
section, Fig. 4. A trough E E extends underneath the 

rying drum, from end to end, and is kept filled with slurry, 
through the pipes O, being pum from the slurry tank 
for use as required. The slurry is prepared by the ordinary 
semi-dry process, with from 30 to 45 per cent. of water. 
The outer surface of the drum is thus coated with plastic 





slurry, the spaces between the gills being filled up. As the 
drum oy 6 revolves, the slurry is dried outside the drum by 
means of the heat passing through it, assisted by the heated | 
air, which issues from the trunking G, having been collected 
from outside the furnace B by the hood F F. A fixed scraper 
H, Fig. 8, removes the dried. slurry in the form of sticks as 
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the drum revolves. The conveyor I, on which the slurry 
falls, delivers into the upper end of the furnace B. The 
furnace is mounted on an incline on two sets of live roller 
rings as shown, Fig. 5, and driven at the rate of one revolu- 
tion per minute. It is lined with specially prepared fire- 
brick lining, The gas is supplied through the valves and 
pipes J. The dry slurry enters at the upper end down the 
ramp K, and, as the furnace revolves, is slowly fed down to 
the lower end, by which time the intense heat, due to the 
combustion of the gas and heated air, converts it into small 
cement clinker. The clinker then falls into the upper end of 
the cooling chamber C. The cooling chamber C is placed 
below the furnace, and is similarly mounted on rollers, and 
caused to revolve at 1} revolutions per minute. The upper 
end is lined with firebrick, and the lower end provided with 
metal shelves, forming gills for the rapid cooling of the 
clinker. The air necessary for the furnace enters the lower 
end of the cooling chamber under control of the damper 
valve L. On its way to the furnace it encounters the hot 
clinker and heated walls of the chamber, so that when it 
reaches the furnace its temperature is raised to about 900 deg., 
Fah. On the other hand, the clinker, when it issues from 
the cooling chamber and falls into the conveyor M, is quite 
cool and ready to be ground. 








DEATH OF MR. JOSEPH MUSGRAVE, C.E. 


WE regret to have to record the death of Mr. Joseph 
Musgrave, C.E., head of the well-known firm of Messrs. John 
Musgrave and Sons, engineers and cotton spinners, of Bolton, 
which event took place on Monday forenoon, at his Bolton 
residence. The deceased gentleman had attained the 
advanced age of seventy-eight years, and his death was 
mainly due to natural decay, although the end was hastened 
by the recent severe weather. He had not been well for 
some time, and towards the end a Manchester physician was 
called in to assist his medical adviser. The firm in which 
the deceased gentleman had been so actively identified all 
his life was established early in the present century, and is 
the proprietor of two of the largest industrial concerns in 
Lancashire, namely, the Globe Ironworks and the Atlas 
Spinning and Manufacturing Mills, Bolton, which find 
employment for considerably over 3000 workpeople. The 
firm made a speciality of powerful engines for cotton mills, 
and boilers for industrial concerns, and various 
patents for their own inventions. An engine from their 
works drove a portion of the industrial wing of the Man- 
chester Jubilee Exhibition. About twenty-five years ago the 
firm took up the cotton spinning business, and have now 
over 400,000 spindles at work, besides a weaving shed and 
over 600 looms. The deceased was an alderman and magis- 
trate of Bolton, and during the municipal year 1880-1 held 
office as mayor. He was closely identified with various public 
institutions, and gave £5000 towards the erection of a new 
infirmary in the town. He also gave largely to the Wesleyan 
body, of which he was a member. In politics he was a Con- 
servative, and in the earlier part of his life took an active 
interest in the Parliamentary contest. During his long con- 
nection with the Bolton Corporation he took an active 
interest in the waterworks undertaking, and was at the time 
of his demise chairman of the Committee. The deceased 
leaves two sons and a brother, Mr. James Musgrave, who 
superintends the cotton spinning and manufacturing depart- 
ments. Mr. Musgrave was president of the Bolton Chamber 
of Commerce, 








TxE new edition of the “ Shipping World Year-Book ” 
has reached us, and has, since last we noticed it, received a 
number of valuable additions which make it more than ever an 
excellent ‘‘ desk manual in trade, ce, and navigation.” 
contents are too numerous to mention ; but the whole is devoted to 
subjects connected with ships and shipping. 
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CHEAP GAS-ENGINE POWER. 


THE most potent impediment to the use of gas as a motive 
power for engines of large power, has hitherto been its cost 
as compared with coal. In proportion as the consumption 
of gas increases in engines developing high powers, the 
economy of this form of combustible mes reduced, and it 
is evident that unless some means are devised of lessening 
the cost, or enhancing the efficiency of gas, it will be impos- 
sible to use this fuel in preference to coal for large motors. 
Engines up to 50, and even 80-horse power, can be worked by 
gas with excellent results, and in the late Exhibition at 
Paris there was shown a gas-engine developing 100-I.H.P. 
This higher power, however, could not be develo’ with 
economy, though it is now being accomplished by the 
substitution for ordinary gas of water gas, produced 
duced by the processes of Dowson or Lencauchez. Experi- 
ments have lately been made upon the Continent with motors 
burning this fuel, and the results have been nothing less 
than astonishing. We are assured, says a Paris correspondent, 
that a simple engine of 500-horse power is now continually 
running at Marseilles, and consuming only 500 grammes per 
effective horse-power per hour. That similar results can be 
attained by a 100-horse power engine is proved by trials that 
have lately been made by M. Witz, an engineer, of Lille, with 
an engine belonging to MM. Matter ét Cié. of Rouen. The 
trials were continued for sixty-eight hours, in the presence of 
a large number of visitors, so that the engine was tested in 
the most convincing manner. The effective power at which 
the engine was worked was 75°86 horses. By the use of 
water gas the consumption of anthracite per effective horse- 
power per hour was 516 grammes, and the coke 96 grammes, 
making a total of 612 grammes. The consumption of water per 
effective horse-power per hour was 60°837 litres, and the oil and 
grease amounted to 4-20 es. It will thus be seen that 
with the use of producer gas the material consumed is about 
half that of a steam-engine of the same power. The oil used 
is also small, and the amount of water is less than that of a 
condensing engine. In view of these results, and of the 
cheapness of engines constructed — this system, it is 
believed among French engineers that there will soon be a 
considerable extension in the application of gas to the driving 
of large engines. 








THE INSTITUTION OF CIVIL ENGINEERS. 


AUXILIARY ENGINES IN CONNECTION WITH THE 
MODERN MARINE ENGINE. 


At the seventh ordinary meeting of the session, on Tuesday, 
January 13th, Sir John Coode, K.C.M.G., president, in the chair, 
the paper read was on “‘ Auxiliary ines In connection with the 
Modern Marine Engine,” by Mr. William Henry Allen, Assoc. 
M. Inst. C.E. 

The paper dealt with the early introduction of auxiliary engines 
for marine engines, beginning with the year 1870, when the surface 
condenser was fairly established and the marine engine had 
assumed the form of the twin compound engine. 

Descriptions were given of the form of circulating pump used 
first in the Arizona, which reached its maximum size in the 
engines on board the Umbria, and also of the pumps which 
had been adopted for the large triple-expansion engines of 
the North German Lloyd fleet, and it was shown that the quantity 
of water required for condensing purposes had been reduced 
from 20]b. per indicated horse-power per minute in the com- 
pound engine to 1llb. in the triple-expansion engine. The 
author recommended that the Bax + for centrifugal pumps for 
large boats should be 150 revolutions per minute, so that the 
machines should be fairly light, and yet possess full security from 
breakdown. The custom of duplicating had fallen into disuse, 
and most of the boats at the present time were fitted with single 

engines. Cast iron was to be preferred for centrifugal pumps in 
lieu of gun-metal, experience having shown that it was proof 
against the action of sea water. So far as the author knew, no 
experiments had been carried out on the condensing plant of 
marine engines, and consequently the data for regulating the size 
of the machines must be those obtained from practice. The author 
had found the friction of the d tubes, together with the 
velocity of entrance, as well as the friction of the circulating pipes 
themselves, to be equivalent to a head of from 5ft. to 10ft.; that was 
to say, that in calculating from the speed of the centrifugal pump, as 
well as the quantity of water known to be delivered at this speed, 
from 5ft. to 10ft. of water was the pressure against which he had 
found it necessary to work. 

Comparing the quantity discharged with the indicated horse- 
power, the efficiency, with this head and with the moderate number 
of revolutions at which these pumps were operated, was found to 
be 50 percent. This result was with a velocity of water of from 
9ft. to 10ft. per second through the circulating pipes, which was 
usual in ordinary merchant steamers. In the Navy much higher 
velocities had been used—in some instances 15ft. per second, at 
which speed the duty of the centrifugal pump would be consider- 
ably diminished. The above efficiency must be considered fairly 
good when the large range of power for which the engines were 
constructed was taken into consideration. In twin-screw steamers 
safety of working was in a large measure assured by cross- 
connecting the circulating pumps, so that in case of emergency 
either of them could be employed for condensing the steam from 
both engines. This method had been recently carried out in 
the new mail boats, ~~~ of India and two sister vessels, for 
the Canadian Pacific Railway Company. In this ship, the 
circulating pumps were attached to both condensers by cross- 
connections, with a system of valves. Each pump was provided 
with two engines, either of them being powerful enough to provide 
water for its own condenser for circulating, and the two together 
capable of working the pump at a sufficiently accelerated speed to 
provide water for both cond s. This method had the advan- 
tage of keeping down the area of the cylinders for circulating, 
while still retaining full power for bilging also. 

The practice of entirely disconnecting the air and feed pumps 
from the main engines and working them by their own steam 
cylinders was one which had not been universally adopted, but 
there were several instances of such separate sets of engines at 
work, giving great satisfaction. They consisted of inverted 
cylinders, working the necessary air pumps direct, and having 
connections to feed, bilge, and ar on the crosshead, 
the strain acting through the piston-rod and crossheads directly 
en the pumps, an intermediate three-throw crank of ordinary 
description and fiy-wheel on either end making the complete 
machine, These had been found to work very satisfactorily in the 
ae et and other steamers of this class where they had been 
employed. 

Fans for forced draught had been introduced on a large scale, in 
the City of Dublin Mail Steam Packet pn grey line running 
between Holyhead and Dublin, in the year 1883, and had since then 
been fitted to the vessels of the foJlowing lines :—The boats run- 
ning between Belfast and Glasgow, the Liverpool and Isle of Man 
boats (4), Liverpool and Llandudno (2), Holyhead and Dublin (4), 
City of Dublin Steam Packet Company’s (5), London and North- 
Western new steamers (2), Great Western boats running between 
Weymouth and the Channel Islands (3), Brighton and South Coast 
boats running between Newhaven and Dieppe (2), Chatham and 
Dover boats running between Dover Calais (3), and the 
Netherlands Steamship Company’s boats 
Queenborough and Flushing (4). From this list it would be seen 











that all the principal lines of passenger steamers running from 
England to neighbouring shores had been supplied with fans. 
Forced draught, however, had by no means been confined 
to coasting steamers, as recently all the Atlantic liners, as well 
as some boats trading to Australia, had been equipped with 
assisted draught fans of various kinds. Mention was made of 
Holt’s China Line, the Orient Line, and also of the Majestic and 
Teutonic, in which fans for assisted draught were applied. At 
present the pressures for forced draught varied from jin. of water 
upwards, according to the system, but until further progress should 
be made in high-pressure boilers the author was of opinion that a 
pressure exceeding fin. of water in the ashpit was not advisable, as 
it involved leakage in the tubes, and other troubles, Experiments 
made both in England and abroad showed that the large variation 
in the quantity of air required in the different systems made it 
almost impossible to give any proper rule. An instance of this 
might be found in the introduction of forced draught. The 
fans supplied to the later Queenborough and Flushing boat 
were some 18in. less in diameter than those of the earlier ones,s 
and gave equally good results. These fans were employed onl 
for assisted draught, but considerable benefit had been obtain 
with them, particularly when the wind was abaft the funnel, as the 
stokers then found the — difficulty in maintaining the pres- 
sure. The same might be said of steamers which travelled in the 
trade winds. All these ae were _— direct she gt gen own 
engines, as it was impossible to work a high- t properl 
when it was placed longitudinally with the ship, which was pod 
rally the most convenient way of arranging the fans. This, together 
with the proximity of dust and grease, rendered the system 
an unsafe one. All fans for high-speed engines should be secured 
to a substantial foundation. To bolt a high-speed fan against a 
thin plate bulkhead, without supports, would largely increase 
vibration, and possibly fracture the baseplate. e speed 
proper for the fans depended upon their diameter and the 
amount and pressure of air required; but as these had to be 
pacer wl to the maximum speed which could be obtained 
without excessive wear and tear, for quick-running engines a 
speed of from 250 to 350 revolutions per minute might be 
regarded as the most satisfactory forlong voyages. The efficiency 
of the combined fan and engine was not high, the best results 
obtained by the author being only 42 per cent., with fans of from 
4ft. Gin. to 6ft. in diameter, suitable for steamship purposes. It 
was highly desirable to keep up the areas of the cylinders, so that 
in the event of the steam pressure dropping, the cylinders should 
be sufficiently large to maintain the full speed required by the fan, 
and thus recover the pressure. For calculating the areas of the 
cylinder, an efficiency of 35 per cent. would insure the engines 
being of ample power. 

At about the time centrifugal pumps were introduced, the 
auxiliary engine employed for the purpose of operating the revers- 
ing-links of the main engines came into use. e form of engine 
first employed, and which was now in common use on small steamers, 
was that known as the round-about engine. It had a cylinder of 
from 5in. to 8in. diameter, working the ordinary wheel motion. 
The crank on the second shaft was connected either to the weigh- 
shaft of the main ove or to the links themselves, and 
so that the links might be reversed ahead and astern. The revers 
ing action took place by turning the steam into the exhaust by 
the ordinary central valve. For engines up to 150 indicated horse- 
power, where there was plenty of room, this arrang t d 
the purpose well. It was also useful for heating up the main 
cylinders before leaving port by starting at slow movement, 
when a small volume of steam would be admitted on both sides 
of the main piston by the fact of the reversing-engine bringing 
the links backwards and forwards from ahead to astern. 
While this form had been generally adopted for small engines, 
it had been almost entirely superseded in large ones during 
the last ten years by the direct-acting reversing engine. This 
was kno ynas the hydraulic reversing engine, and was shown in an 
engraving. It consisted of a steam a a the movement 
of the piston of which was controlled by an oil cylinder. 

ese reversing engines were always fitted with automatic 
cut-off gear, so that the movement of the small hand lever 
which controlled the steam valve was followed by the motion of 
the reversing engine only so far as was necessary, the automatic 
gear cutting off the steam and oil at the position corresponding 
to that in which the engineer placed the handle. This automatic 
cut-off controlling gear consisted of a set of differential wheels and 
levers which were positive in action; they were either connected 
to the weigh shaft or to the crosshead of the reversing engine, 
and by Tinks and levers to the valves on the reversing engine. 
The operation of altering or reversing the position of the 
links having been ee ed, the hydraulic cylinder took upon 
itself the function of a locking gear, a valve preventing the oil 
from passing from one side to the other, and so securing the piston 
in the required position. The liability to thrusting of the link 
blocks was greatly lessened by the employment of the oil cylinder. 

Electric lighting engines and dynamos: These were among the 
latest additions to the _— placed under the care of the sea- 
going engineer, but they had come into use so rapidly that it was 
now the practice to fit i — steamers, as well as passenger 
steamers, with them. e difference in the comfort of a ship 
furnished with electric light, instead of oil lamps, could only be 
judged by those who had had experience of both. A paper on 
this subject was read before the Institution by Mr. Jamieson, in 
1884, since which time considerable advances “had been made in 
perfecting the engine and dynamo for ship work. In the interval, 
nearly every variety of engine had been tried—turbine, three- 
cylinder, rotary, single and double-acting, open and closed, high 
and low speed ; but the general opinion appeared to be that the 
double-acting engine, specially constru for driving dynamos, 
was the form which would find the most favour for marine work. 
At the present time electric light machinery might be classed 
under two heads, viz., that specially suitable to Admiralty pur- 
poses, where the highest economy and efficiency were the principal 
qualities required ; and that appropriate for ordinary merchant 
yore te a good, practical engine and dynamo were 
looked for before economy, except in some of the best Atlantic 
liners, where combined engines of economical form might be found. 
The question of driving dynamos direct from engines or by rope 

ing had, the author thought, been settled the general 
adoption of the direct-working machine, the advantages of dis- 
pensing with belting and gearing where oi], grease, and water were 
sure to be present, being very great. 

The author was of opinion that p had been largely accele- 
rated by the close specifications issued by the Admiralty, without 
which latent ability would not have been developed and such great 
improvements effected in so short.a time. The economy of 
engines and dynamos had been improved, both by increasing 
the efficiency of the dynamo and by reducing the quantity 
of water required by the engine itself. Naturally, with a 
higher pressure of steam, combined with the use of the 
condenser, considerable reduction could be made by way of 
economy. It would also be seen that these engines in 
themselves several advantages over closed engines, ee 
accessibility, simplicity and fair economy, combined with the all- 
important point of durability. It must not be forgotten that 
the twin-engine with cranks at opposite angles, such as was 
exclusively used at the Admiralty, had the rer nme to working 
with considerably less vibration than the single-cylinder engine. 
For the mercantile marine, however, an altogether different t 
seemed to be preferred. With the exception of some of the 
largest liners, nearly all vessels were at present being fitted with 
single-cylinder direct-acting engines and dynamos, the object of 
the owners being to secure a machine which should run constantly 
without repair or breakdown, and one which could be readily 
a by ordinary marine engineers, and repaired by them 
when n 
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i ting dynamo had been greatly improved during the 
and the drum-wound armature machine was one 





which had been found to work satisfactorily. The armature con- 
sisted of a cast iron hub, mounted on a steel spindle, having 
laminated plates for the core, the whole being drum-wound on the 
outside, Every part at all likely to get out of order was visible, 
and could be ily repaired by those in charge of the machine, 
The voltage at which the author had found it most convenient to 
work in merchant ships was 60 volts, which was suitable for glow 
lamps as well as for projectors. 

Bearing in mind that the electric light engine had generally to 
work harder and longer than any other in the ship, the light 
being required both when in port and at sea, the matter of 
emi J was of some ampetnnee. The efficiency of ordinary 
ship-lighting dynamos, such as those which had been constructed 
by the author with double-acting engines, was in some cases as 
high as 83 per cent. It would be observed from a table which was 
worked out that the efficiency of dynamos of the ordinary mercan- 
tile form was over 81 per cent. is result had been obtained 
from a number of machines of similar size, the curve showing 
the efficiency of engine and dynamo combined, from no load to 
full load. 

The above description of auxiliary engines did not by any 
means exhaust the fist of those which were to be found in the 
marine engine-room of the present day, as mention might be 
made of the present form of feed-pump, which was generally of 
the — pattern without fly-wheel ; also the evaporator with 
Weir's hot-water feed-pumps ; refrigerating apparatus, which had 
generally the horizontal compound engine with air pumps opposite 
to same ; the steering gear, which was sometimes placed in the 
engine-room ; the small engine for turning the engines round when 
in port; the distilling machinery; the air compressors employed 
when the cabins were ventilated by nozzles; and the ash hoists. 
The paper had, however, extended so far that it would be impos- 
sible to embody all the details of these engines, and the author 
had preferred to confine himself to the four classes of engine 
which were within his own experience. 

After the reading of the paper the meeting was adjourned, and 
a reception was held in the rooms of the Institution by the Presi- 
dent, Sir John Coode. A considerable collection of models and 
full-size articles had been made for the occasion. The exhibits 
comprised models of the Forth Bridge, of the Tower — of the 
Barry Dock, torpedo boats by Yarrow and by Thornycroft, of the 
hydraalic hoist at the Liverpool Docks, of a very full series of the 
Douglass lighthouse burners—both oil and gas—an electric lamp 
for lighthouse pur with po of large fluted carbons, and one 
of the m ine rifles with all the component Besides this 
Messrs. W. H. Allen and Co. contributed an electric light engine 
for cargo steamers, and a di ing single-inlet fan. ere 
was an interesting collection of microscopes, including Dick’s new 
forms and Beck’s and Stewart's, arranged by Mr. H. Bauerman. 
There was a model electro-locomotive, with four side rods coupled 
to the one armature shaft of the motor exhibited by Sir B. Baker, 
and there were several forms of evaporators for use on board ship, 
including Kirkaldy’s Compactum and others ; and there was also a 
beautiful collection of photographs of Australian scenery, lent by 
Lord Brassey. The number attending was 375, and the opportu- 
nity afforded by the reception for con tion and hange of 


ideas was much appreciated. 








THE Eicut-Hours Day IN France.—The Committee of the 
Chamber charged with the study of the labour question have 
received replies to the list of questions sent to the numerous 
associations of ore of labour and of workmen. According 
tothe Standard, syndicates of employers, 410 syndicates of 
workmen, 12 mixed syndicates, 64 Chambers of Commerce, 82 Con- 
sultative Chambers, and 95 Prud’homme C ils have ered 
the questions, Of the 64 Chambers of C , 54 are hostile 
to the regulation of the hours of labour, as are 25 of the 32 Con- 
sultative Chambers, 55 of the 95 Prud’homme Chambers, 201 of 
the 235 syndicates of employers, and 10 of the 12 mixed syndicates. 
On the other hand, of the 410 syndicates of workmen, only 38 are 
hostile to the regulation of the hours of Jabour, two are favourable 
to the day’s work being fixed at less than eight hours, 186 demand 
the day's work of eight hours, with supplementary pay for extra 
heurs ; 48 also demand eight hours with no extra hours, 7 would 
have the day’s work fixed at nine hours, and 43 accept ten hours’ work. 

University COLLEGE ENGINEERING Socrety.—A ing of this 
Society took place on Tuesday evening, the 13th inst., when Mr. F. 
A. Lart ed om per on ‘‘A London and North-Western Com- 
pound Passenger otive.” Professor J. Hudson Beare, B.Sc. 

resi Commencing with a brief general history of compound 
Soomutives in this and other countries, and an explanation of the 
principles of single expansion of steam in locomotive cylinders, the 
author proceeded to describe more fully the different classes of 
Mr. Webb's three-cylinder compounds, and the advantages claimed 
for this system. ing on to the latest or ‘‘ Teutonic” class of 
compounds, represented at the late Edin Exhibition and 
shown in a large ager yey present, he pointed out its chief 
features; and by the aid of large Ts and numerous smaller 
illustrations he described fully and in detail the boiler and its 
fittings, arrangement of frames, cylinders, and the general details 
of the engine and tender. He especially called attention to the 
radial leading wheels and the valve gear—Joy’s. He was unable 
to offer many statistics or figures as to the cost of building and 
repairs, or general economy of this system, but pointed out that 
the coal consumption was extremely moderate in itself, and con- 
sidering the greater efficiency of, and amount of work done by, 
these engines, compared with ordinary four-coupled or other 
locomotives. He gave a few figures showing the great number of 
miles run by these engin ially the Teutonic—without 
a. heavy repairs and in working the heaviest and fastest 
traffic of the line, and with which they kept very good time, A 
short discussion on the subject followed, and the proceedings 
terminated with a hearty vote of thanks, The next mee of this 
Society will take place on February 3rd, when a paper on “ Marine 
Engine Trials” will be read by Mr. A. G. Aschroft, A.M.I.C.E. 

Tue Bock SysTEM ON THE City AND SoutTH Lonpon Ralr- 
way.—On Wednesday evening Mr. C. E. Spagnoletti read a paper 
at the Inventors’ Institute, Chancery-lane, upon the ~~ and 
blocking m used on the City and South London Railwa 

i 8 illustrating the method of working were hung on the 
walls, and the block instruments used in two cabins were shown in 
connection with two signal levers and treadles worked by the 

of the train itself. The principle of the system is that the 
iock on the catch rod of the signal lever is electrically controlled, 
and the control is governed by the action of two signalmen in 
different boxes, and also by the action of the treadle. On ordinary 
lines only one wire is needed for the current, the return being by 
earth ; but in the case of the City and South London line the main 
current for working the train returns by the metallic shell of the 
tunnel, and itis necessary to use a separate return wireforthe current 
used for locking purposes, In this system the treadle has always 
ap’ to us the most likely part t out of order from the 
sinking of the rail level and general shaking of the whole track. It 
is, of course, impossible to rectify a breakdown in such a position 
during actual worki: ithe! doy ing the train service. A _ 
button or its equivalent is, therefore, provided upon the block 
instrument, which enables the to do by hand what the 
ing train does by means of the treadle. This button is under 
Tock and key, or cannot be worked without breaking a small glass 
cover, and it must be unlocked or the cover must be broken by the 
i r or stationmaster. The m is in use on the Metro- 
politan Railway between Notting Hill and Aldgate, and we were 
bly surprised to learn that in the six months ending June 
1890, there were only sixty-eight failures out of 19,000,000 
movements made by the apparatus, or about one failure in 579,000. 
The latter half of the year gave even better results, as there were 
only thirty-four failures out of the same number of movements 
e. A discussion followed, in which reference to the staff 
system was made as a nevessary adjunct for single line service, 
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GROUND PLAN OF PUMPING STATION, AGRA 





Boiler House 


Babu Stozin. Cray. 





AGRA WATERWORKS. 


On the 8rd ult. the Viceroy of India, Lord Lansdowne, 

inaugurated the above works, the progress of which has been 
watched with considerable interest in India, and on which 
occasion one set of the pumping machinery was started. The 
works have been arranged by Mr. A. J. Hughes, M. Inst. C.E., 
under whose careful supervision they have been carried out. 
The works are situated on the banks of the river Jumna, 
from which river the supply is taken, the water gravitating 
along an open cutting from the bed of the main river into a 
suction well on the site of the works. They are designed to 
meet a daily consumption of 2,400,000 gallons. The quality 
of the water naturally varies very much in the different 
seasons, and considerable difficulty was experienced in pro- 
viding that, under all circumstances, it should be clear and 
pure. After prolonged experiment the most effectual system 
was found to be a treatment with iron, consequently the 
water is passed through a series of revolving purifiers on its 
way from the river to the settling tanks. These settling tanks 
are three in number, each of 1,600,000 gallons capacity, into 
which the water enters in the form of a cascade, to assist 
the thorough aeration and consequent oxidation of the 
iron contained in the water. As the precipitation sub- 
sides the upper clear water is decanted off by floating 
pipes and delivered on to the surface of the filters. There 
are three filters, with a total area of 60,000 square 
feet; they are constructed after the same principle as most 
sand filters, though the sand itself is sondlonsiely finer than 
what is generally used for filters in this country; no other 
suitable sand was, however, available in the neighbourhood. 
These filters should, according to Calcutta experience, be 
capable of filtering 1,800,000 gallons a-day in the rains, and 
2,400,000 “egime a-day in the hot-weather months. As, 
however, the treatment of the water by iron, with its sub- 
sequent precipitation and settlement, has been found to very 
materially increase the rate at which the sand filtration may 
be carried on, it is expected that in the wet seasons the rate 
of filtration may be very much higher, and that it will also 
be greater than above stated in the hot season. The filtered 
water passes into a large clear water tank, from which the 
pumps of the distribution pumping engines take their 
suction. 
_ All the pumping machinery and pumping plant are arranged 
in the one setof buildings, the arrangement of which is shown 
in the accompanying block plan. The machinery for pump- 
ing the water from the river Jumna through the revolving 
purifiers is in duplicate, and each set consists of a horizontal 
single-cylinder condensing engine, 12in. diameter by 26in. 
stroke, driving through gearing a set of vertical three-throw 
pumps, the barrels being 18in. ienstes by 24in. stroke. Each 
set will be used alternately, and is capable of delivering 1766 
gallons per minute. Deducting the water used for condensa- 
tion, &c., the average capacity of the unfiltered supply will 
be 2,400,000 gallons in twenty-four hours for each set of 
machinery. From these pumps the water is delivered 
through three of Anderson’s revolving purifiers, each 5ft. 
diameter by 14ft. long, containing a charge of about 22 cwt. 
of granulated iron, into an open trough, where air is injected 
by means of a Root’s blower into the water, in order to 
expedite the oxidation or the iron dissolved in the water. 
From this trough the water gravitates through cast iron pipes 
to the settling tanks already described. The arrangement of 
- machinery is shown in the northern wing of the build- 
ngs. 

The distribution pumping machinery is placed in the centre 
of the buildings, and éonsists of two compound condensing 

sam engines, each working on to a common crank shaft, 
with cranks set at right angles to each other; the object of 
such an arrangement being to allow for a very wide range of 
worki , in order to meet the varying requirements of 
consumption during different hours of the day, there being 
no reservoir to compensate for the varying consumption. 








i | Suction From clear water tank 
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Clear Water 
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Each engine is capable of meeting the maximum require- 
ments—which is assumed to be equal to pumping the whole 
day’s consumption in six hours, or at the rate of 3200 gallons 
per minute—and may be worked, if necessary, independently 
of the other engine. The engines are of the Woolf type; 
high-pressure cylinders, 18}in. diameter by 44in. stroke ; low- 
pressure cylinders, 3lin. diameter by 66in. stroke ; both steam 
jacketted, and the high-pressure cylinder fitted with variable 
expansion gear. On each engine is a bucket-and-plunger 
pump, placed underneath the low-pressure cylinder, and 
worked by the continuation of the piston-rod through the 
cylinder bottom. The valves of the bucket and clack are of 
the gun-metal ring type, and the pump on each engine has 
an independent suction pipe leading into the suction sump 
from the clean water tank. The delivery from each pump 
leads outside the engine-house, where they connect it to a 
common air vessel with outlet to the delivery main. Steam 
is supplied from three out of four boilers placed in the south 
wing of the building, one being always spare. They are of 
the double-flue Lancashire type, with three Galloway lags in 
each flue, made entirely of mild steel for a working pressure 
of 100 lb. per square inch, and take their feed from the over- 
flow from the condenser. The feed-water before entering the 
boilers is heated by passing through a Green’s economiser 
placed in an enlargement of the flue between the boiler and 
the chimney shaft. The general contract, including the 
supplying and laying of the service mains, has been carried 
out by the well-known Calcutta firm of Messrs. Marillier and 
Edwards, to whose exertion is due the fact that the works 
were in such a condition that the inauguration has taken 
place some months before the expiry of their contract time ; 
and the pumping machinery, boilers, and purifying plant were 
designed and supplied by Messrs. Easton and Anderson, of 
London and Erith. 








COST OF STONE DRESSING.1 


In hard limestone, such as quarried at Alton, Ill, for rough bush 
hammered work, the stonecutter receives 25 cents; for medium 
work, 30 cents; and for fine work, 35 cents per foot. The Wall- 
baum Stone Co., in Henderson Co., Ill., does scarcely any other 
but jin. joints, for which is paid, for plain work, 30 cents per foot. 
The Kankakee Stone and Lime Co. do only hand werk. They say 
“with w at 3 dols, a day the cost of dressing limestone—bush- 
hammered or drove-work—is about 25 cents per square foot. At 
the Southern Illinois Penitentiary where only hand work is done 
the cost of dressing from the rough is about 60 cents per foot 
face measure, for limestone; but if drove all over, about cents 
for limestone, and 60 cents for sandstone. The actual cost of 
dressing such limestone as is quarried at Grafton, Ill., is 4°50 dols. 
to 5 dols. per cubic yard for bridge stone, and from 18 to 20 cents 
per square foot for bush-hammered work. The cost of sawing 
Bedford stone is about 20 cents per cubic foot. The cost of quarry- 
ing is also about 20 cents, and the cost of cutting depends upon the 
= of labour—stonecutters’ wages varying from 3°50 dols, to 

dols, a day. 

Machine wort,—The introduction of machinery for sawing and 
cutting stone during the last thirty years, and its improvement 
during that time to its present perfection, as well as the rise of 
stonecutters’ wages in the last thirty years—fully 100 per cent.— 
are the factors which make the difference in dressing between the 
two systems of 66 per cent. on present conditions. 

The Young and Farrell Diamond Stone Sawing Company, of 
Chicago, classifies the material into three grades, viz., soft, 
medium, and hard. The term soft would include all sandstone ; 
medium, limestone—magnesian and oolitic—and hard, marble and 
granite. The cost of sawing soft would average from 8c, to 10c.; 
medium from 13c, to 17c., and hard from 25c, to 30c. per square 
foot on the basis of din. sawing, or two cuts to the cubic foot. 
The cost of planing the stratified limestone, as it is found in 
Llinois, does not exceed 12c, per square foot. The cost of hand 
dressing the above stones is as follows :—Soft, from 25c. to 35c.; 
medium, 40c, to 45c.; and hard, from 75c, to 80c. per square foot 


1 Extracts from a paper by Mr. - x4 — Class of 1890, University of 
ois. 
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of clear face work, the price of labour estimated at the rate of 
50c. an hour, which is the rate paid in Chicago at the present 
time. The cost of ‘‘hard,” in which granite is included, is con- 
siderably less in the Eastern coast States, as the wages of granite 
cutters are only about half of those quoted above. No regular 
system of estimating on mouldings or other irregular work in the 
two before-mentioned grades is in use, as the cost of such work 
depends largely upon the contour of the face and its projection 
from the wall, but ordinarily is about twice the cost of plain work. 
In granite cutting there is a system in vogue of estimating on 
mouldings per lineal foot of each member of the face. 

The Syenite Granite Co., of Graniteville, Mo., furnished about 
36,000 cubic feet of granite for the Merchants’ Bridge at St. Louis. 
It was cut in courses from 24in. to 30in. thick, and to }in. joints, 
and was delivered in St. Louis at 1‘15dols. per cubic foot. The 
actual cost for cutting beds and joints in work of this character, 
as estimated by this company, is about 20 cents per square foot, 
independent of all contingent expenses, such as blacksmithing, 
handling, &c., which generally averages about 30 per cent. of the 
cutting. The blocks of granite for Bunker Hill Monument, 
averaging two cubic yards each, were quarried by wedging, and 
delivered at the site of the monument, at the net cost of 5°04 dols. 
per cubic yard. The actual cost of getting out the rough blocks 
at the quarry was 2°70 dols. 

The rate of sawing is shown by the following table :— 








abel ; Cutti Depth cut 
Material. Locality. agent oy in 10 hours. 
| | Inches. 
Granite . «| Addison, Me. --| Chilled shot 10 
a cs ce :'o6') GED cy > eal Sand *12 
rat +. «+ «| Red Beach, Me. | Chilled shot 75 
Bluestone .. -| Hudson River .. ..! Sand *8 
Marble -.| Carrara, Italy .. --| - *15 
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Limestone .| New Point, Ind. | s 10 

” +s oe » ne | ” 15 
Oolitic limestone ..| Bedford, Ind. .. ~ e- 

” ” - ” ” ” ¢ 
Magnetic limestone | Lemont, Ill. «. ../ = *36 
Sandstone. . <a | N. Amherst, 0... ../ 2 *40 

” ve -.| Clarksville, O. .. ..| od 36 
Brownstone .| Portland, Conn. ..! Chilled shot 20 
* -. «.| Hummelstown, Pa...; * * 25 











NEw GROOMBRIDGE, SUSSEX.—Major-General Carey, one of the 
Inspectors of the Local Government Board, held an inquiry at New 
Groombridge on the 31st ult., into the subject matter of an appli- 
cation by the East Grinstead Rural Sanitary Authority for sanction 
to borrow £2500 for works of sewerage and se disposal for 
New Groombridge. Mr. Urban Smith, C.E., of Wilesieaes. the 
engineer to the authority, explained the scheme, to which there 
was no opposition. It is proposed to dispose of the sewage by 
application tv land, upon the principle of broad irrigation. 

THE NAVIGATION OF THE RIVER DEE.—At the quarterly meet- 
ing of the Dee Conservancy Board, held at Chester Town Hall, the 
Duke of Westminster presiding, the minutes of the Works Com- 
mittee contained several reports from the acting conservator, Mr. 
H. E. Taylor, as to the condition of the river and the means 
being adopted to restore the navigable depth. He stated that the 
effect of the floods caused by the severe storm early in November 
had been to improve the upper portion of the river, practically 
clearing away the sand banks, although the statute depth had not 
sp been gained. In the lower portion of the channel, as was to 

expected, sand had accumulated, but only to a depth of two or 
three inches, Mr. W. H. Wheeler, the inventor of a dredging 
apparatus called the ‘‘ Eroder,” had inspected the river and ex- 
pressed his opinion that, if fitted with sufficient power, that 
machine would break up the shoals, and render the silt capable of 
being carried out by the ebb current. The Board resolved, on the 
recommendation of the Works Committee, to purchase an 
*Eroder,” with steam tug and other necessary dredging plant, at 
a cost of £1650, the working expenses of the machines being esti- 
mated at about £20 a week. The “‘ Eroder” was illustrated in 
THE .ENGINEER of the 18th July last. 


* Automatic sand feeds, 
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TESTS OF MILD STEEL USED IN PIANOFORTE 
FRAMES. 


In the construction of some of their large concert grand 
jianofortes, Messrs. Broadwood and Sons are using steel 
es pressed from one large sheet of mild steel. These 
frames have been made for them by Messrs. Davey, 
axman, and Co., from the steel used in the construction of 
boilers. A = — ago it became ni _ bn determine, 
as far as ible, the n sections of the different 
of aeend step of the ‘a: and in making the wen oo 
investigations for the purpose, it was necessary to ascertain the 
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chief mechanical properties of the steel plate employed. It 
may not be generally known that the total pull on the frame 
by the wires in one of these pianos is from 16 to 18 tons; and 
although a moderate degree of resilience in the frame is 
necessary, nothing that could be called flexibility can be 
permitted. The sections must therefore 
meet this requirement. The stresses 
which are imposed by the wiring, and the 
pull of the wires being unsymmetric, 
along a curved line on one side of the 
frame web only, make a very close 
approximation to the stresses in the 
various parts almost impossible. With 
a view, however, to a satisfactory assign- 
ment of the sectional areas = beg e 
rts, some imen strips 0: esi 
nae were Boog and the tensile strength 
and resistance to deflection by an un- 
symmetric load, or a loadin the plane 
of the plate, but on one side only, 
instead of through the centre, ascer- 
tained. The test piece in the latter 
experiment was bevelled off at the ends 
as shown in the annexed engraving. 
The parts of the machine then, by 
which a compressive stress was placed 
on the specimen, only rested on the salient 
e, and the immediate effect of the 
end-on pressure was to deflect the piece 
as shown. As the nature and extent of 
this deflection are of interest, and may 
be applicable in other cases, the follow- 
ing figures which were obtained are given. 
_  _The tests were made for the writer by 
Professor Unwin, F.R.S., at the City and Guilds Central 
Institution, and the results were as follows;—The test piece 
was 18in. in length, 3-261in. in width, and 0-401in. in thickness. 
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A few seconds after measuring the bar bent further, and 
would not again support the load. Permanent set after 
taking load off = 0-19. 

The following are the results of a tensile test of a similar 
specimen of the same steel plate :—Width, 3-255in.; thickness, 
0°403in.; section, in square inches, 1-312; stress at elastic 
limit, in tons per square inch, 16°3; tension at maximum 
load, 27°8 tons per square inch; elongation in 8in., 30 per 
cent. The above diagram is made from one which was 
taken to double the scale here given, by Professor Unwin’s 
automatic stress recording and oe apparatus. It is a 
perfect picture of the behaviour of the piece of steel under a 
steadily-applied, gradually-increased, and occasionally released 
load. The deflection under the one-sided compression load 
will afford some indication of the resistance to buckling of a 
plate under similar or equivalent stresses. 








THE APPLICATION OF ELECTRICITY FOR THE 
TRANSMISSION OF POWER. 


Mr. JoHN West, M. Inst., C.E., the President of the Manchester 
Association of Engineers, in the course of his inaugural address de- 
livered to the members on Saturday, dealt jally with the question 
of the application of electricity asa means of transmitting power. In 
his address last year Mr. West gave an sage oye of the 
cost of lighting by gas and by electricity, in w! he pointed out 
the enormous difference in the anct of two systems, and he now 
added that the past year seemed to have been marked by no im- 
portant discovery tending to alter the figures which he had then 
given. Electricians seemed to have spent the year in discovering 





that there were limitations to the possibilities of electric lighting in 
the systems now used, and, consequently, they read of several 
suggestions as to the possibility of producing light by some more 
direct method whereby light a 4 and no heat should be generated. 
Up to the present, however, we knew of no really satisfactory way 
of producing light except by heat, and when we were told that 
ninety-five per cent. of the energy used to preduce light was thrown 
away by heat, they saw how vast was the field for improvement. 
It was reported that Edison had recently said that no great 
advance in the direction of rendering electricity a truly cheap and 
efficient servant of mankind could be made until some means were 
devised whereby the energy to be obtained from coal could be set 
free directly as electricity without first passing through the various 
stages of chemical bination developing heat. Probably these 
objects would be achieved ultimately, but he had to deal with facts 
which were now practical and likely to be useful to his hearers, 
ing from the consideration of electricity as applied to an 
object when it already had a most powerful and long-established 
competitor, to its application to the transmission of power where 
its competitors, though long established, were so circumstanced as 
to admit of vast improvement in the particular direction most 
favourable to the application of electric energy, they found that 
the past year had not ended without having seen the completion of 
a most interesting and, apparently, most successful installation of 
electricity to the working of railways. Mr. West then p 
to give a short description of the electric locomotives and plant 
supplied by Messrs. Mather and Platt, of Manchester, for the City 
and South London Railway, for the particulars of which he said he 
was indebted to the above firm. In this pam, he said, the power 
is generated in the first place by the combustion of coal in a range 
of six Lancashire boilers, working at 1401b. per square inch, and 
fed by mechanical stokers ; each boiler is 7ft. in diameter by 28ft. 
long. The steam passes from these boilers to three vertical com- 
pound engines, having cylinders 17in. and 27in, diameter by 27in. 
stroke. @ two cylinders of each engine are fitted with automatic 
expansion gear, the governor being of the Hartnell type. The 
fiy-wheels are 14ft. diameter by 28in. wide, turned to receive link 
belting. The engines run at 100 revolutions per minute, at which 
speed they indicate 375-horse power each. The exhaust steam 
is all used for heating the feed water in the large water heaters. 
The dynamos for converting the power of the engine into electric 
energy are of the Edison-Hopkinson type, giving an output of 
475 volts and 475 amperes, at about revolutions, and can be 
used as “shunt” or ‘‘compound,” as desired; the electrical 
efficiency is 96 percent. The machinesare very massive, the yokes 
alone weighing about 3 tons each, the complete dynamos being 
nearly 15 tons weight. The efficiency of the whole combination of 
engine, belt, and dynamo is over 75 per cent. There are at pre- 
sent fourteen locomotives on the line, each of 100-horse power, and 
available for a speed of twenty-five miles per hour. Each loco- 
motive has two axles, and each axle carries the armature of an 
electric motor, so that there are two motors and no gearing on 
each locomotive; the magnets of the motors are suspended from 
the frame of the locomotive, and fitted with bearings on the axle. 
They are also fitted with switches for — starting, and re- 
vei , and are lighted by electricity. e Westinghouse com- 
jest. air brake is — to the four wheels of the locomotive, 
the air being contained in receivers replenished at the engine- 
room at the end of each double journey. The current is taken 
from the generating dynamos by main cables consisting of sixty- 
one wires, No. 14 gauge, and insulated and sheathed in lead, and 
carried along the side of the tunnel. Connections are made at 
intervals between the main cable and a light steel channel rail 
supported between the railway metals on glass insulators attached 
to the sleepers, and forming the conductor from which the loco- 
motives take their current by collectors carried on the buffer bearer 
at each end. The steepest gradient against the load is about 1 in 
30. In such circumstances as these underground railways present, 
he added, there seemed almost a limitless field for the use of 
electricity as well as for traction on tramways, overhead railways, 
and everywhere else where the fouling of the air by steam and 
smoke was likely to be detrimental to the health of the people. 
For ordinary railways where the steam locomotive could be used 
without objection, it would probably continue for many years yet 
to hold its own, for its performance as an economical money-earning 
handy machine ce require much beating by any system of 
transmission requiring the ultimate use of steam to generate the 
transmitted energy. From observations he had made, his opinion 
was that if the same amount of time and trouble had been spent 
— the past decade in applying electricity to power purposes, 
as been spent in efforts to supersede gas and oil, electricians 
would have met with much greater success, and capitalists would 
have made a better return for their money. At first sight, perhaps, 
there did not seem to be so much scope, but on further thought 
the apparent opportunities expanded themselves into ever increas- 
ing multitudes. Take, for instance, the underground requirements 
of mines and collieries. Here they wanted power for pumping, 
hauling, rock drilling, coal cutting, ventilating and lighting ; and 
he thought they would admit, after hearing the figures he was 
about to read to them, that the prospects of success and saving were 
great. He was obliged to Messrs. Locke and Co., of Normanton, for 
an opportunity to inspect their electrical pumping and hauling 
plant, and to Mr. Brown, their able engineer, for the figures 
relating to its efficiency. This plant was arranged as follows: 
On the surface there is a pair of 20}in. by 48in. engines, which are 
fitted with automatic cut-off gear, and drive two Immisch 
series dynamos, giving about 690 volts and 59 amperes at twenty 
revolutions a minute. The current generated by each dynamo is 
led down into the colliery by a cable consisting of nineteen wires, 
No. 17 B.W.G., insula and covered with lead and about 1000 
yards long. Some little distance from the bottom of the shaft 
there is a space containing two 50-horse power Immisch motors 
and the following gear :—A pair of differential ram-pumps on one 
bed-plate, the rams being 6in. and 4}in. diameter by 24in. stroke. 
The 6in. rams deliver part of their contents into the rising main, 
and part into the 44in. pumps, so that the delivery is nearly 
constant. Each pair of pumps is driven by cranks at right angles. 
The total head on the rising main is 890ft. Next there comes a 
set of gearing for driving a hauling plant on the endless rope 
system : and lastly there is a set of three-throw ram pumps, with 
6in. rams by 12in. stroke. One of the 50-horse power motors is 
placed so as to drive a countershaft carrying the pinion of the 
differential pump, the pulley for the belt being between the dif- 
ferential pump and the hauling gear. The other motor drives 
on to a pulley between the hauling gear and the three-throw 
pump. the countershafting is in one line, made in three parts 
with couplings at the ends, so that either motor can work any or all 
of the three parts of the apparatus, or one motor can be pumping 
and hauling while the other is pumping. The whole arrangement 
is very neat, compact, and convenient. Indicator diagrams 
were taken by Mr. Brown some time ago, and the results are as 
follows :— 
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At the time when the diagrams were taken the efficiency of the 
plant was 43-1 per cent., taking the net horse-power of the lifted 
water and divided by the gross indicated power of the engine. 
Since then a further test had been made under the same conditions 
as before, and the efficiency then came out as 47 per cent. The 
large amount of power necessary to overcome the friction of the 
rising main induced Mr. Brown to substitute 6in. pipes for the 
4in, then in use, and he felt very confident that if a test were made 
now the efficiency would be about 50 per cent. Such a result in 





itself must be highly gratifying, but they must also remember the 
far greater convenience of the electric cables in the pit shaft than 
steam or air pipes. The cables could be put almost anywhere and 
in any direction, and are so small as to take up practically no room 
at all, whereas they cou'd all appreciate the difficulties of fixing, 
supporting and maintaining a vertical length of hot pipes 300 vende 
high. The cables outside the lead protecting sheath did not ex- 
ceed three-quarters of an inch in diameter and could be bent any- 
where ; indeed, the thing which struck one most forcibly was the 
fact that the power of an engine — diameter by 48in. stroke 
was being transmitted through a stationary copper rope not bigger 
than one’s little finger. As to the commercial results in the 
present case, be thought the fact that Messrs. Locke and Co, had 
spent £6000 in electric plant, which displaced an efficient and 
modern ay of the usual kind of at least be yo value, would speak 
powerfully to his hearers, and he believed that in special cases 
there was a wide opening for the application of electricity for the 
transmission of power. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Underground railway.—During the coming spring Broadway will 
be torn up for the construction of a cable railway, the rearranging 
and relaying of pipes and conduits, and the construction of a first- 
class pavement. ‘The suggestion is now made that in view of the 
much-needed increased facilities for rapid transit, it would be wise 
and economical to take the opportunity of constructing an under- 
zround railway. ‘The width of Broadway from the Battery to 

hirty-fourth-street is 40ft. between curb lines, which would be 
ample for a double track line. A four track line, with two tracks 
for express and two for trains stopping at all stations, could be built 
in a width of 32ft. This would only leave 4ft. on each side for sub- 
ways, for the pipes, electrical conduits, &c., which would not be 
sufficient ; but the subways could be extended beyond the curb line if 
necessary. As to the depth of excavation, the conduit of the cable 
railway will require a depth of 3ft., so that the cut would have to 
be at least 15ft. to allow of the passage of cars 11ft. high; probably 
the actual depth would be 18ft. or 20ft. Itis thought by engineers 
that this depth can be excavated without any danger to the 
foundations of buildings along the street, but objections and 
opposition will probably be put forward by the owners of many of 
the large and expensive buildings. ‘There would be a wall on each 
side of each subway, with steel beams, brick jack arches, and 
concrete packing to form the roof and the foundation of the 
street. Electric motors are pro The cost is estimated at 
1,250,000 dols. per mile, which is rather a low figure for a private 
company, but it is thought the city could do the work to better 
advantage, as it could ates the money at a lower rate, and 
could then offer a franchise, for which a company would be willing 
to pay a high price. 

Profit sharing.—The Nelson Manufacturing Company, of St. 
Louis, Mo., has been sharing its profits with the employés for the 
last five years, The company pays wayes in the usual way, and as 
a rule its wages are high. When the net earnings for the year have 
been ascertained, one-tenth is set aside for a surplus fund to meet 
losses in unprofitable years. From one-tenth to one-twentieth goes 
to a provident fund under the control of a committee elec by 
the employés. An equal dividend is then made upon capital, and 
the total amount paid in wages and salaries, Each man gets the 
same dividend on his wages that he would on a similar amount of 
stock. When this dividend is converted into stock it receives the 
interest and dividend just the same as the capital owned by the 
original proprietors. In the five years during which the 
system has been in operation, 43 per cent. has been paid in 
dividends on wages. 

Sleeper plates.—The use of metal plates under the rails, to pre- 
vent the cutting of the ties or sleepers by the rail flange, is extend- 
ing considerably, owing to the good results already obtained. On 
curves they are nearly as efficacious as rail braces, causing both 
spikes to act together. Recent tests have showed that with cedar 
ties a rail fastened only by two spikes required a pressure of 
2167 lb. to spread the gauge; with a tie plate and two spikes, 
79101b.; and with a rail brace and three extra spikes, 9200 lb. were 
required. With these plates soft wood ties may be used with 
safety and economy. Plates of channel section, 3fin* by 8in., cost 
74c. each, and others, 6in. by 8in., cost 1]}c. each. Ties ae 
generally spaced 2640 to the mile, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

GENERAL satisfaction is expressed this week at the favourable turn 
which the weather has taken, since it seems likely at the time of 
writing that within a short period the canals will once more become 
navigable. If this should prove to be the case, it will be possible 
to get supplies of fuel to the ironworks, which have suffered great 
inconvenience for some time past by want of coal and coke. In 
some cases, indeed, it has not been possible = to start the works 
since they were laid off for the Christmas holidays, but the hope is 
— that if the thaw keeps up a general resumption of activity 
will be no longer delayed. Another favourable feature of the 
pee situation is the reduction of the Bank rate to 4 per cent. 

t is felt that this step on the part of the financial authorities will 


tend very ream pi assist trade, and as cheap money exercises 
i 


as great a beneficial influence upon the iron and steel industries as 
upon any other trade of the country, there is no little satisfaction 
expressed just now hereabouts at the improved turn financial 
matters have taken, 

The foregoing favourable circumstances, coming as they do 
concurrently with the termination of the January quarterly meet- 
ings, tend to make the present position rather better than a short 
time ago it was considered to be. The year is — with a 
fairer promise than not long since was considered probable, and the 
hope is on all sides indulged that this somewhat improved state of 
affairs may continue. 

The price of fuel is a matter which continues to e e@ con- 
siderable attention. It is not expected, however, that it will go 
much higher. This will depend to a great extent upon the action 
of the miners, and on this igo it is noted with satisfaction that at 
the National Conference of Miners in Birmingham within the last 
few days, the president—Mr. Pickard—intimated that the miners 
ought not to ask for any further w advances ; but ought to be 
satisfied with the total advance of about 40 per cent. which they 
have received within a little more than a twelvemonth. 

The reduction in marked bars from £8 10s. to £8 has had a 
slight effect in tempting demand ; but not to the extent that was 
anticipated. 

The chief firms have this week been sending out price lists, 
giving out new prices now that the reduction has taken place. 

he New British Iron pepo ye 1 of the Corngreaves Ironworks, 
near Birmingham, quotes as follows for its ‘‘ Lion” brands, which 
are particularly in request for engineering and chain-making 
purposes, the figures given being basis prices per ton at Corn- 
greaves Works:—Bars: Lion, £8; Lion best, £9 10s.; Lion best 
best, £10 10s.; Lion best best best, £11 10s. Boiler-plates: Lion, 
£9 10s.; Lion best, £10 10s.; Lion best best, £11 10s.; Lion 
best best best, £12 10s. Horseshoe iron: Lion, £8, Turning 
iron: Lion, £9 10s.: Lion best, £11 10s. For their Corngreaves’ 
brands they ask—Bars: Corngreaves best, £7 ; Corngreaves best 
best, £7 10s, Boiler plates: Co ves, £7 10s.; Corngreaves best, 
£8; ge see best best, £9; Corngreaves best best best, 
£10 10s, orseshoe iron, £ Tarning iron: Co ves best 
shafting, £7 10s.; Corngreaves best best shafting, £8 10s. Bars 
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. For steel made by the open hearth Siemens process 
ey ee iad Works, and known as the N.B.I.C. Corngreaves 
steel, the same firm quote—Bars, mild and medium grades, £7 10s. ; 
boiler plates, £8 5s.; ship or tank plates, £7 15s. As regards the 

tent composite steel known as the N.B.1.C, Corngreaves Compo 

atent, it quotes—Bars, £10 10s.; boiler plates, £12, h 
material as prepared for chainmaking purposes, has tensile 
trength of 25 to 30 tons per — inch, with an elongation of 
20 to 25 per cent. In boiler plates it is made with a strength of 
25 tons and upwards per square inch, and it will weld and flange 
equal to the best classes of iron. . 

‘Common bars are about £6 5s, upwards ; sheets, singles, £7 10s. ; 
hoops, £7 ; and strip, £6 10s. : ; 

In crude iron there is still much complaint with to the 
rice of coke and other fuel. Cinder pigs are uoted 38s. to 40s. ; 
vart-mines, 45s, to 47s. 6d.; all-mine hot blast, 70s. upwards ; and 
all-mine cold blast, 97s. 6d. to 100s. ; ts ; 

Some very suggestive remarks as to the relative position of this 
country to America were made this week by Mr. Isaac James Jenks, 
artner in the Cleveland Ironworks, Wolverhampton, in the course 
of an address on the lessons to be learned from the recent visit of 
the Iron and Steel Institute to America. Mr. Jenks said the 
sroportions of the American iron and steel industry and the rapid 
Vrogress which it had made in the re few years were very sug- 
yestive; but more suggestive still were the immense mineral 


dete Tonks said he was especially impressed by the vast contrast 
which was presented by the American and the British operative 
classes, particularly the iron and steel trades. The one idea that 
the working classes, like the capitalists, seemed to be attempting 
their utmost to work out, was to “beat record.” Every man 
seemed intensely in earnest. The object of every one of them was 
to get out as much work as he possibly could, and that in the best 
possible style. How different this was to the state of things which 
existed in the iron-making centres of this country he need not 
k. 

“i was no “Shackling” by —s in America, even in the 
middle of summer, but every puddling furnace was run full time 
right away from the Monday morning until Saturday night. If, 
said Mr. Jenks, the ironworkers of this country generally did not 
mind what they were about they would find themselves immensely 
handicapped, especially under the McKinley Tariff Bill. 

The progress of the Midland branch of the Students’ Institute of 
Civil Engineers was well shown on the occasion this week of the 
dinner of the Birmingham students connected with this organisa- 
tion, Referring to the Birmingham Association of the Institution, 
the president (Mr. J. Pritchard) said they formed {now a very im- 
portent branch of the parent institution, and when he gave them a 
few figures he was sure they would agree with him that they were 
doing a good work if only for the future. In 1868, the year of his 
first connection with the institution, there were 82 students en- 
rolled in the Birmingham Association, and 15,054 in the parent 
body, while the corresponding totals at the present time were 927, 
and 500,955 of all classes. 

The important Sandwell Park Colliery Company, West Bromwich, 

intends shortly to declare a dividend of 10 per cent. on the year's 
working, an amount which has given considerable satisfaction to 
the shareholders. The Hamstead Colliery Company in the same 
locality is declaring a dividend of only 1} per cent. on its ordi- 
nary capital, 74 per cent. on the preference shares, and a varied 
rate per share on the ag stock, the highest rate being 
£5 5s., and the lowest £2 4s, 2d., to clear up balance of arrears, 
Both concerns show up very much better than at this time last 
year. 
“ The National Conference of the Miners’ Federation of Great 
Dritain was held at Birmingham last week, at which more 
than 212,000 miners from all parts of England and Wales were 
represented. It was decided that a preliminary meeting should be 
held on the 19th inst. in London, to discuss the position which the 
men should lay before the conference with the employers at West- 
minster—on the 21st ixf$t.—regarding the eight hours’ question. 
Expressions were generally that the ‘‘reform” could only be carried 
by the aid of Parliament, but it appeared during the proceedings 
that some of the Parliamentary representatives of the mining con- 
stituencies seemed loth to give any distinct pledges. A second 
resolution was passed, stating that it was desirable that there 
should be a uniform o~ hours’ working day from bank to bank, 
and that it was desirable to obtain it if possible by Act of Parlia- 
ment, 

As regards the question of wages, it is su; that the 
president, Mr. B, Pickard, M.P., has stated that the miners ought 
to be satisfied with the advances which they have received 
during the past twelve or eighteen months, and which amounted in 
all to a little over 40 per cent. 

At an annual meeting of the Staffordshire ironworkers, at 
Wolverhampton this week, much satisfaction was expressed at the 
progress which the men were making towards a strong organisa- 
tion, and also upon the sound condition in which the Midland 
Wages Board now stood. 

I have to record, with much regret, the death of Mr. George 
Adams, senior proprietor of the Mars Ironworks, Wolverhampton. 
Mr. Adams died on Sunday last from paralysis, at the age of sixty- 
one, and will be greatly missed. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—-Although there is no material change to report in 
the condition of the iron trade of this district, a rather better tone 
has prevailed during the past week, and a moderate amount of 
business has been done. As I have pointed out in previous reports, 
users of iron have for some time past been running out their con- 
tracts and simply buying for hand-to-mouth requirements, with 
the result that in the majority of cases the stocks held by con- 
sumers have now run very low, and they are necessarily compelled 
to come into the market to cover actual wants. As activity is still 
well maintained in most of the iron-using industries of this district, 
particularly those connected with the engineering trades, the 
requirements for actual consumption ys ne ae a fair amount of 
buying ; and, although users still hold k from purchasing in 
anything like quantity, a Neogen > | steady business is being done. 

here transactions of any weight are put through, these are 
mostly at special prices; and merchants combine to underquote for 
forward delivery, which may be taken as an indication that in 
many quarters there is still a belief in lower prices. Considering, 
however, that there is no margin upon the present cost of produc- 
tion for any further giving way, and no immediate prospect of any 
fall in the price of raw material or in wages, it would certainly 
seem open to considerable doubt whether the price of iron can give 
way further to any appreciable extent. For the present the feel- 
ing of doubt which prevails as to the possible course of the market 
restricts business to narrow limits; but in some well-informed 
quarters there is a pretty confident anticipation that before long a 
substantial improvement in the market may be looked forward to, 
and that better prices will be obtainable. 

The Manchester Iron Exchange on Tuesday brought together 
about an average attendance, and for pig iron there was a fair 
amount of inquiry in the market, but the business doing is chiefly 
in district brands such as Lincolnshire, which at present are by far 
the cheapest iron offering here. Local makers still quote about 
48s, 6d. to 49s. 6d., less 24, for forge and foundry qualities delivered 
equal to Manchester, but as these prices are fully up to 3s. per ton 
above the figures at which district brands can be obtained, Lanca- 
shire pig iron is altogether out of the market, and where any 
business is offered it is at considerably lower figures. Negotiations 
are in progress with local makers for some fairly good orders, and 
when these are settled they will give some more definite basis to 
the price of Lancashire iron. In Lincolnshire forge iron moderate 





sales continue to be made, but at low figures, 44s, 6d., less 2, 
delivered equal to Manchester, having been taken in one or two 
instances, but the average selling price is about 45s, 6d. For 
foundry qualities the business doing is confined to small parcels, 
and quotations average about 47s, 6d. to 48s., less 24, delivered here. 
Derbyshire iron remains much about as last quoted, the cheaper 
forge qualities averaging 45s., with foundry numbers quoted 
poe, hd brand from 50s. to 52s. per ton, less 24, delivered 
equal to Manchester. In outside brands prices have been irregular, 
particularly as regards Scotch iron, owing to the scarcity of some 
of the brands usually offering in this market, and Eglinton has 
been quoted at 58s. to 58s, 6d. net cash, delivered equal tc Man- 
chester, which is quite 2s, per ton above the figures which sellers 
were ready to accept last week. For Middlesbrough iron prices 
are without material change, good foundry qualities being still 
readily obtainable at about 51s. 10d. net cash, delivered equal to 
Manchester. 

The finished iron trade remains in a very unsatisfactory condition. 
Manufacturers complain that the prices now ruling are considerably 
below the actual cost of production, but still there is very little 
new business coming forward, and local forges in many cases find it 
difficult to secure work to keep them going. For delivery in the 
Manchester district buyers have now settled down to about an 
average price of £6 2s, 6d. for bars, £6 7s. 6d. for hoops, and 
£7 10s. to £7 15s. per ton for sheets, 

The steel trade remains in pretty much the same position as last 
reported, except that there has been some business doing in 
hematites, and prices are showing more firmness, good foundry 
— delivered in the Manchester district being quoted at about 

. to 63s, 6d. less 24. In steel plates for boiler-making purposes 
the orders giving out are confined to very small quantities, and 
although Scotch makers are still prevented, by the continuance of 
the railway strike, from offering in this district, this has no 
appreciable effect upon the market. Makers’ quotations for delivery 
to consumers in the Manchester district average £8 to £8 2s. 6d., 
whilst merchants in some instances are willing to sell at 2s, 6d. to 
5s. per ton under these figures. 

In the metal market, although there is still a fairly active demand 
for all descriptions of manufactured goods, the recent fall in the 
— of raw material has been followed by a general reduction in 

ist rates, and for delivery in the Manchester district solid drawn 

brass boiler tubes are now quoted at 74d. ; solid drawn brass sur- 
face condenser tubes, 8$d.; solid drawn copper tubes, 8fd.; brazed 
copper tubes, ree brazed brass tubes, 8d.; yellow metal con- 
denser plates, 64d.; brass wire, $4.5 copper wire, 8 d.; sheet 
brass, 8d.; and rolled brass from 7d. to 74d. per pound. 

The condition of the engineering trades remains without change; 
although there is a lessening off as regards new work in some 
departments, generally the leading branches throughout this 
district continue well supplied with orders to keep them going, at 
any rate for some months to come. 

Oxygen in a compressed form has for a considerable time 
been supplied for limelight and lantern purposes, but the appli- 
cation of this gas is now being rapidly extended to various 
industrial purposes by the Oxygen Gas Company, of Manchester. 
This gas, which is supplied in cylinders, is compressed to 1800 Ib. to 
the square inch, by which means 128 cubic feet of compressed gas 
can be carried in the space occupied by one cubic foot of ordina: 
gas. By means of a specially designed blow-pipe, which is a modi- 
fication of the ordinary gas and air blow-pipe, arranged for using 
the compressed oxygen gas in place of air, an intensely hot flame 
can be produced with five times less consumption of ordinary gas 
than is required under the old process. By means of this specially 
arranged blow-pipe the mixture of the oxygen with the ordinary 
coal gas can be made useful for many industrial purposes where an 
intense local heat is required, and the convenient form in which the 
oxygen gas is supplied renders it adaptable for a great variety of 
work. At present it is being largely used for brazing, soldering, 
and for many kinds of repair work, or where the job is placed in a 

ition from which it could not conveniently be moved. Plant 

been erected for oxidising in connection with the manufacture 
of certain classes of dyes. Plants for the manufacture of this 
gas are now being erected in various parts of the country and 
abroad, with the cbject of applying it for industrial purposes, and 
the Oxygen Gas Company has, I understand, in preparation 
arrangements for further developments to which I may refer 
when these are more completely advanced. 

The Manchester Association of Engineers is making very satis- 
factory progress, both as regards financeand membership. At the 
meeting held on Saturday last, when Mr. John West, the presi- 
dent, delivered his inaugural address, which is dealt with in another 
column, the accounts for the past year were presented, and showed 
that the balance in hand at the beginning of the year, including the 
superannuation fund account, was £2872, whilst at the close of the 
year this had increased to £3062, The superannuation allowances 
amounted to £115, and the credit balance to the fund had been 
increased from £2100 to £2410. The President, in the course of 
his address, referred to the ye which had been made in the 
increase of membership. e found from the perusal of their 
records that the Association was established in 1856, and that 
in the three following decades its membership numbered respec- 
tively 114, 154, and 204; whilst at the commencement of the 
present year the total number of members on the books was 335. 

Ata ting of the Manchester Geological Society held at Wigan, 
on Friday last, Mr. James Grundy, inspector of mines, read ee 
describing a new patent colliery fuse and safety lighter introduced 
by Messrs. Bickford, Smith, and Co., which is designed with the 
object of enabling those who could not reconcile themselves and 
the circumstances to electrical shot firing to use a safer fuse 
and a safer means of igniting without materially altering the 
accustomed process of charging and firing. Mr. Grundy showed, by 
means of experiments, that the patented fuse appeared effectually 
to avoid sparking in the atmosphere from the end of the ignited 
fuse, the ignition being effected by acid coming into contact with 
a white powdery substance which immediately set up a chemical 
action of sufficient intensity to give off a flame that ignited the 
fuse. In the course of his paper, Mr. Grundy remarked upon the 
fact that electric shot-firing, notwithstanding it had been proved 
to be a simple and efficient system, was not as extensively used as 
might have been expected. For this there were probably many 
reasons, custom not being the least of them; people who had been 
in the habit of using fuse for a long time were slow to change to 
something of which they had not had any experience or that would 
cost them more, just as there were miners to-day whowould always 
fire their shots by squibs and straws, and declare this to be a safer 
method than firing with a fuse and cheaper. Both electrical shot- 
firing and the Bickford system, which enabled shot firing to be 
carried out quite independently of the kind of lamp used, had a 
further important bearing on the safety of mines, apart from the 
actual safety in the firing of a shot. It was often the case that the 
fireman was also a shot lighter, and the only means he 
had of igniting the fuse was by heating a wire in his lamp 
flame, with the result that he had to use a lamp often shaded to 
such an extent that it gave off very little light, and the fireman 
with it might almost be said to be groping about in semi-darkness 
when he should be inspecting with a good light which would 
enable him to see any objects in the roofs and sides of the roads 
and places through which he passed. 

In the coal trade there is a continued pressure for nearly all 
descriptions of fuel, with coalowners still experiencing consider- 
able difficulty in making deliveries from the collieries, with the 
result that consumers in many instances have barely been able to 
obtain their requisite supplies. There is no advance in prices, but 
they are firm at full rates, best coal at the pit mouth averaging 
12s, 6d.; seconds, 10s. 6d. to 1ls.; common coal, 9s. to 9s. 6d.; 
burgy, 7s. 6d. to 8s.; best slack, 6s, 9d. to 7s, 3d.; and common, 
5s. 3d, to 5s. 9d. per ton. 

For shipment there is a good demand, and with a continued 
scarcity of supplies, special prices have in some instances to be 
paid to secure prompt deliveries, but the average quotation for 








good qualities of steam coal delivered at the ports on the Mersey 
remains at about 10s. 6d. per ton. 

Barrow-in-Furness.—There is a very quiet tone in the hematite 

ig iron trade of this district, and business has not been done on a 
arge scale during the week. Orders are not offering to a large 
extent for either Bessemer or forge qualities of iron, and as steel 
makers are not using such large quantities of metal at present, 
several others have m accumulating stocks ready for what is 
expected to be a good and active spring and summer trade. 
Prices, which have been up to 54s. net cash for hematjte warrants, 
have decreased to 53s. 3d,, and makers are quoting Bessemer in 
mixed numbers at 54s., and business has been done during the 
week up to 54s, 6d. net f.o.b. There is no increase to note in the 
output, fifty furnaces being in blast and twenty-six standing idle, 
compared with fifty-six in the same week last year; but stocks 
have increased during the week. In the Furness district, as a 
matter of fact, stocks have decreased 132 tons, but in the West 
Cumberland district they have increased 1560 tons, making a 
decrease of 1428 tons for the district. The shipments last week 
from West Coast ports of pig iron were 7805 tons, and of steel 9385 
tons. Stocks of hematite warrants now represent 210,813 tons. 

The steel trade is quiet in most departments, although prospects 
are considered very good for the year. Rails are in steady pro- 
duction, and orders are fairly held, while some good inquiries are 
in the market for large ls for home and foreign railway com- 
panies. Prices are steady at £4 17s. for heavy sections, £5 17s. 6d. 
to £6 for light sections, and £7 for colliery sections, net f.o.b. In 
steel for shipbuilding purposes there is a fair but not brisk trade. 

ere is, however, a good prospect of business on local account, 
but prices are not firm, and plates are quoted at £5 7s. 6d. per 
ton, while angles are at £5 12s. 6d. and boiler-plates at £7 per ton. 
In a the trade is busy, but there is not much doing in tin-plate 
bars, billets, slabs, and blooms. The inquiry for forgings and 
castings is, however, very brisk. 

Shipbuilders do not report new orders, and the inquiry is very 
slow for new tonnage, but holders are expecting very large orders 
at an early date, which will assure great activity for two years 
to come, 

The pioneer steamer of the Canadian Pacific Railway Company’s 
new Pacific fleet, the Empress of India, left Barrow on Monday for 
Liverpool, where she will be coated with anti-fouling paint, and 
then proceed to the Clyde to run the measured mile. Afterwards 
she will take some sea trials, and then come into London to take in 
cargo and passengers for a cruise round the world vi@ Suez, India, 
China, Japan and across the Pacific to Vancouver. 

The Naval Construction and Armaments Company has deter- 
mined to extend its engineering works at Barrow in order to 
cope with the increasing trade in this :lepartment. 

Iron ore is in brisk demand at lls, 6d. to 12s, per ton net at 
mines, where there is much activity. 

Coal and coke firm; coke is quoted at 21s. to 22s, delivered at 
furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


WE are now able to see the trade done by Yorkshire collieries 
with Hull, the great Yorkshire port, during the year. The weight 
of coal sent during the twelve months has reached the enormous 
amount of 2,196,696 tons, against 1,990,968 tons for 1889. These 
figures show an increase of 205,728 tons. In 1879 the tonnage 
taken from Yorkshire to Hull was scarcely one-half of that now 
reported. Denaby Main heads the list with 176,872 tons, against 
171,136 tons in 1889. The second place is taken by Manvers Main, 
with 126,800, against 113,224 in 1889. Carlton Main, which comes 
third, sent 96,738 tons, against 95,593 tons in 1889. Messrs. Newton, 
Chambers, and Co., the Thorncliffe Collieries, have greatly ex- 
panded their business, their return now being 92,888 tons, against 
32,896 at the beginning of the year. In the last month of the year 
there was a slight falling off, the quantity taken to Hull having 
been 173,569 tons, or 7216 tons less than in 1889. Denaby Main 
keeps foremost place with 16,424 tons, which, however, is a 
decrease of 4926 tons on the corresponding month of last year. 
Kiveton Park is second with 11,416 tons, inst 2424 tons in 
December of 1889. Aldwarke Main—John Brown and Co.—is 
another of the collieries which has opened up an important trade 
with Hull, the tonnage sent last month being 4896, against 
456 in December of last year ; Thorncliffe sent 6416 tons against 
1112. The exports from Hull for the whole B pd were 977,172tons, 
against 970,491 tons in 1889. Norway and Sweden took 253,740 
tons; Russia, 198,384; Germany, 155,911; Belgium, 74,364; 
Holland, 72,468. For the month the exports were 62,865 tons, as 
compared with 55,674 tons in December of 1889. 

The Board of Trade returns for the year bring out very clear] 
the injurious effect of the McKinley Tariff Act on the Sheffiel 
cutlery trade. The value of exports for December was £224,344 ; 
for the twelve months, £2,765,340. These figures show a decrease 
on the month of £18,327, and on the twelve months of £223,848. 
For November alone the falling-off in the value sent to the 
States was fully £16,000. From fi supplied by the 
United States Consul here, we see very clearly what three months 
of the McKinley Act have done in the cutlery industry. The 
cutlery exports from Sheffield to America for the quarter ending 
December last were only £28,178, as —— with £62,530 for 
last quarter of 1889. e decrease—£34,172—thus exceeds by 
£6000 the whole of the business done during the last three months 
of the year. From 1881 to 1890 the value of exports to the 
United States has ranged from £167,000 to £270,000 a year. 
It has only thrice been under £200,000 per annum. Assuming 


the average per year for that period to be £250,000, the lost 
trade in cutlery alone is £166,000 out of £250,000 a year. 
Several leading cutlery houses, including Messrs. Joseph Rodgers 


and Sons and Messrs. George Wostenholm and Son, are now 
requiring their workmen to accept lower wages. The men are 
resisting, and there is every probability of a strike. The business 
done with America in the grades of cutlery most largely used by 
the people is almost completely at an end, and, if the trade is to 
be retained, the employers say they must go vigorously in for a 
scheme of cheaper production, part of which isa fs 227 by of wages. 
Under any circumstances there is little prospect of the former 
dimensions in cutlery exports with the States being again reached. 

The long-continued strike in the stove grate trade at Sheffield is 
at length terminated. It will be impossible for the men to have 
full employment now that they have returned to work. Prior to 
the rupture the books were full of orders, but when the men went 
out the goods were countermanded in many instances. There are 
few things so hard to do as to regain lost markets. Much of the 
work which would otherwise have been done in the Sheffield 
district has gone to Glasgow. 

Messrs. Thomas Firth and Sons, Norfolk Works, have again 
been successful with their armour-piercing projectiles. Two shells 
of 10in. calibre, weighing 500 1b. each, were recently fired against 
16in. compound armour-plates at Shoeburyness. Both the shells 
passed entirely through their respective plates, and penetrated, in 
addition, 7ft. of solid oak backing. The requi test having, 
therefore, been satisfactorily withstood, the whole lot of 200 pro- 
jectiles was accepted. essrs. Firth have lately obtained a 
further large order from the English Government for projectiles 
of this type, the calibres now on order being 6in., 10in., 13in., 
and 13-5in. 

The iron trade continues very dull. Makers who sell at present 
quotations can hardly realise a profit. The price of coke is now 
14s, at the ovens, which is 2s. to 2s. 6d. a ton higher than it was 
six months ago. Labour is also dearer, and there is no prospect of 
the cost of production being lessened. The Scotch railway strike 
has caused great inconvenience to Sheffield houses, some of whom 
experience the greatest difficulty in making deliveries. I hear of 
instances in which goods sent off on December 20th have not yet 
reached their destination. 
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Two Sheffield manufacturers have died very suddenly this week. 
Mr. Frederick aS Ryecroft Bank, the pencil partner in 
the firm of Sibray, Hall, and Co., silversmi St. Mary’s-road, 
expired while getting ready to attend a masonic concert. Mr. 
Se ee ee 2 Se, Se eee oe Se ae 
Ashberry, who is well-known in this town, expired on ice 
er the Duke of ’s shooting-box, near 
Sheffield. He had just commenced to skate, when he fell on his 
face and died before medical aid could be obtained. Heart disease 
was the cause in both cases. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE fears of coalowner$ are again disappearing, prices of coal 
again touching the maximum prices that were current before the 
holidays ; and the pressure to get supplies is i ing. 

The totals of the coal trade for the year are now completed, and 
show that from the whole of the Welsh ports the quantity 
sent amounted to a little over 15} milhon tons. Out of 
this large total to foreign destinations Cardiff sent 10,647,127 
tons; Swansea, 1,561,559 tons; Newport, 2,843,748 tons; and 
Lianelly, 216,751 tons. 

The busiest month at Cardiff wasin October, when over 1,000,000 
tons of coal were despatched ; for Newport, April, when the total 
reached 283,274 tons ; and for Swansea, May, when 159,138 tons 
were despatched. Excepting in coke, the totals of the various 
industries show well. In iron and steel, ag as usual, takes 
the lead, sending away close upon 93,000 tons ; ardiff, 52,381 ans 


and Swansea, 7445 tons. In patent fuel Swansea figures hig! 
sending away 383,407 tons, Cardiff d «> ' 223,666, 
Newport 49-069 tons. In coke, Cardiff led off with 98,856, 
Swansea 13,484, and Newport 3471 tons. 

December totals show very well for Cardiff and Swansea, com- 

paring with those of the previous December, Cardiff having sent in 
mber, 1890, 823, tons, as compared with 744,078 for 
mber, 1889, an increase of 79,767 tons; while Swansea sent 
81,318 tons, as compared with 71,575 tons, showing an increase of 
nearly 10,000 tons. 

There is expectation that increased tonnage will be chartered 
for the Mediterranean from Cardiff as the month advances, and 
increased inquiries for all kinds of coal indicate this, and suggest 
that quotations will be firmly maintained, if not advanced. Mid- 
week at Cardiff they were as follows :—Best steam, 15s. 6d. to 
15s. 9d.; best seconds, 15s. to 15s. 3d.; ordinary, from 13s. Small 
steam plentiful, but prices firm at 7s. 3d. to 7s. 6d. The Siberian 
weather, as it is fittingly called, has sent up house coal prices fully 
3d. per ton. Latest quotations are 14s. 9d. to 15s.; brush, 13s.; 
and small, 10s. 9d. to lls. No. 2 Rhondda sells for 12s. 9d.; 
through, 10s. 6d. to 10s. 9d.; and small, 6s. 6d. to 7s. 

The coke market after a slack period is again improving, and 
inquiries are on the increase. Prices now are :—Furnace, to 
20s. 6d.; foundry, 22s, to 23s.; and for special foundry as much as 
25s. 

In the steel trade there is a slight improvement, but beyond the 
continuance of rails to Highbridge, and bars to Constantinople, 
shipments are small. The pressure of the tin-plate trade upon the 
steel works for bars, keeps up a good display of activity, and the 
prophets rely upon a continuance of this until June. 

Pig iron has fluctuated less, and has only ranged from 47s. 10d. 
to 48s. 14d. Glasgow warrants, steel rails are unchanged. Tin- 
ew bars, Bessemers are — at from £5 15s. to £5 17s. 6d., 

mens £6 to £6 2s, 6d. cash, less 24. Steel sheets unchanged. 

In tin-plates prices are going up, one authority insisting that 2s. 
advance has been obtained ; but this is probably exceptional, and 
only on best charcoal. 

Mid-week quotations at Swansea were:—lIron cokes, 17s. to 
17s. 3d; Bessemers, 17s. 3d. to 17s. 6d. ; Siemens, 17s. 9d. to 18s. 
3d. ; best charcoal, 20s. to 22s. 6d. 

The effect of the Birmingham quarterly meeting has been good, 
and prices were at once strengthened. Last month Swansea 
shipped 13,978 tons, and for Batoum 1287 tons. December, 1889, 
= — to the same destination were respectively 9250 and 

ms. 

Tin disputes and differences continue in several parts of the dis- 
trict, principally in the Swansea and adjacent neighbourhoods. 
The chief contention now is the flux question, men alleging that it 
it injurious to health. The arbitrators’ decision is adverse 
to the men. This week it was rumoured in Swansea that two 
plate makers would, in the event of the American tariff provi 
adverse, in July close their works, and re-open after a F seaton 4 
re-arrangement with the men. Shipments of plate last week from 
Swansea were 46,617 boxes, and receipts from works 61,419 boxes. 
Next week large clearances will take place to San Francisco and 

cargoes to the States. 
in-plate exports during the year show a decline of Russian 
trade, but upon the whole the trade is sati . The total 
Se amounted to 418,725 tons, and the value to 

7 7040. 

The pitwood trade is not so brisk, and imports being large, 
prices show a tendency to . Sales effected from 16s. me 

The small-coal question come on in the Queen’s Bench 
eg — the ar of the —_— Two — are a 

race v. the rearne Com , and Higgins v. the London 
South Wales Coal a 

The Plymouth strike continues. Meetings are being held almost 
daily, but no settlement is likely until the Miners’ Federation 
have given their opini The Associated Owners are unde 
to have agreed to support the Plymouth company, which is now 
converted into a limited liability company, with a capital of 
£250,000. The whole uument has been well thrashed out on 
both sides. Summonses have been issued against fifteen of the 
colliers who left without giving notice, and these will be heard on 
Saturday. 

Newport is again moving to improve its business, and December 
business shows hopefully. Notice has been issued that the rates 
for conveyance of Rhondda coal to Newport, Mon., have been 
assimilated with those of Cardiff and Penarth. Bristol has decided 
to build a graving dock at an expense of £121,398. At the 
council meeting it was commented upon that vessels had to be 
sent to Cardiff. One of the minority who pone it stated that 
the Bristol trade in hides, sugar, and palm oil showed a great loss. 

With the early spring the Severn navigation scheme may be 
expected to show business, The sum collected its to 





pan teeeing sential the supply of Cleveland iron to Scotch 
founders. us, since January Ist the Pig iron exports from the 
Tees have been very small indeed. If this latter strike had 
not occurred, there would have been much heavier shipments than 
usual to Scotland to make up for the deficiency caused by the 
blast furnacemen’s strike. Th t deci it 


tT g 
increases of both in makers’ hands and the public warrant 
stores in Cle’ , the increase in the latter since January Ist 
being no less than 4304 tons, or 37,000 tons since the Scotch 
strike commenced in October, and which it was predicted 
would clear out the stocks here and seriously reduce them 
in Scotland. They are decreasing now at a ter rate than 
they did in the quarter of 1890, but in that quarter, 
though the strike was on, the decrease in stocks in the public 
stores was at a smaller rate than it had been when the whole of 
the Scotch furnaces were at work. But as the stocks of the 
Scotch makers are now ey exhausted, it will now be neces- 
sary for consumers to draw more freely from the public warrant 
stores, and thus we must look for warrant prices rising, and other 
rices with them. It is evidently the view of buyers that they 
ve now seen the worst of prices, and therefore this week they 
have been more anxious to buy ahead, chiefly to the end of the 
current quarter, and they were willing to give more than 
they would pey for prompt iron. Certainly the chances are 
in favour of prices going up, and sellers ieve it, as the 
will not book ahead, more particularly as present prices will 
not pay more than two or three firms, even of those who 
make their own coke and get their own ironstone. Thus it is 
thought best to unite, and not commit themselves to certain losses 
when there is a wet probability of something better being obtained. 
Unfortunately for ironmasters, they are not likely to be able to get 
their coke any cheaper, and it is now much out of proportion 
with the realised price of pig iron—they have to pay 16s. 6d. 
and 17s. per ton for Durham coke delivered on Tees-side, when 
they have usually got it at 14s. to 14s. 6d. With such prices 
for pig iron as are now paid, coke will probably be dearer 
instead of cheaper; not only because the demand is in excess 
of the supply, but use the cost of producing the coke 
has increased, owing to the adoption of the ten instead of 
eleven hours per day drawing at the pits. It was expected that 
this would not affect the output much; but, as a matter of fact, it 
is found that it will decrease it 8 or 16 per cent., and this means 
extra cost. There is a great scarcity of coals, and coalowners are 
getting such good prices that they are not very anxious to convert 
them into coke. The coal trade, in fact, has not been so profitable 
and active for sixteen or seventeen years as it is at present, and 
descriptions of coal which at one time could not be sold at all for 
manufacturing purposes now find a ready sale at good prices, 
Ironfounders, manufacturers, engineers, &c., all complain of the 
great cost of fuel, but the coalowners have the upper hand now. 

The price of No. 3 Cleveland G.M.B. closed last week at 42s. 3d. 
per ton for 7 delivery ; but on Monday there was a rise, and 
people, thinking the reaction had set in, bought more freely than 
they have done for weeks, paying as much as 43s. 14d.; but on 
Tuesday they would not give even 42s. 6d. at the close of the day, 
and on Wednesday 42s. 444d. Middlesbrough warrants have been 
as high as 43s. 3d. cash sellers, and as low as 42s. No. 4 forge iron 
has risen to 41s. again, and is likely to be largely required in 
Scotland when the Scotch railway-men’s strike ends, Hematite 
made in this district is 54s. 6d. for mixed numbers. 

At the meeting of the Cleveland Institution of Engineers, to be 
held at Middlesbrough next Monday, the paper contributed by 
Mr. James Davis, of kgate, Rotherham, on “The Manufactare 
of Basic Open Hearth Steel,” and read at the last meeting, is to be 
discussed ; and Mr. Henry Fryer, of Coleford, Gloucestershire, will 
reply to the criticisms on his paper “‘On the Desiccation of the 
Blast in the Manufacture of Big Iron.” To discuss Mr. Davis's 
paper there will be present Mr. Percy C. Gilchrist, Mr. Darby, and 
several other well-known persons connected with the steel trade. 
Mr. William Hawdon, engineer and manager of Sir B. Samuelson 
and Co.’s Newport furnaces, Middlesbrough, who has been over to 
the United States with the Iron and Steel Institute, will read a 
paper entitled ‘‘ Notes on American Blast Furnace Practice, and a 
Comparison with the Work done in the Cleveland District.” 

The Weardale Iron Company is about to close its ironstone 
mines in Weardale. It has worked very intermittently during 
the last seven years, and only re-opened seven months ago, 
after a stop of a year and a-half. These mines, owing to lack 
of railway facilities, can only be worked at a profit when trade is 

The company leases them from the Ecclesiastical Commis- 
sioners. The stone has all to be carted a long diftance to the rail- 
way. It was from this district, and from the collieries, that the 
ironstone which was consumed by the few North of 
furnaces was obtained prior to the discovery of the main ‘seam of 
Cleveland ironstone in 1850. 

Finished iron and steel manufacturers receive more inquiries, 








and orders are secured with rather less difficulty, while prices in | * 


some de’ ents are stiffer. Steel plates for shipbuilding are 
not under £6 5s., less 24 per cent., at works with most makers, for 
os are known to have a large number of vessels yet to 
build, and they have to buy a good toni of the plates they will 
require. Iron ship-plates are stiff at 15s., less 24 per cent. 
Steel les are £6 ~~ 2 ~ cent., and the ere not 
large. Steel rails are £4 17s. 6d. for heavy sections, and producers 
are fairly well off for orders; the Darlington Steel and Iron 
Company have contracts which will occupy them during the whole 
of this half-year. 

The Darlington Forge Company has had to extend its estab- 
lishment considerably, and is now employing 1000 men where, 
only a few years ago, 400 was the complement. Messrs. Hardy 
and Longford have started galvanising works near Hartlepool, and 
have put down one of the largest baths in the North of England. 
The North-Eastern Railway Company is, it is reperted, about to 
build thirty new locomotives at its Darlington Engine Works. 
At the Stanners Closes Steel Works, Wolsingham, the men have 
been granted the 12 o’clock Saturday. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market opened strong on Monday, and 
prices of Scotch warrants steadily otvenced “antil on Tuceday 





£22,000. Dredging will begin shortly. 

The development of the Lianelly coalfield continues. Messrs. 
Nevill, Druce, and Co. are sinking two pits ; at Kille, Gellyged, 
and on the estate of the Earl of Ashburnham preliminary move- 
ments also for proving coal are going on. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE iron and allied trades of this district show some signs of 
recovery this week, for people i wenn operations after the 
holidays, and having very small stocks, asa rule, after stocktaking, 
are more di to buy, and would buy freely if it were not that 
warrant prices are i . Consumers have been waiting for a 
reaction, which it was considered was sure to come after the unduly 
— = of the ae the yo of December, 
and when this reaction apparently appeared at the inning of 
the week quite a cheerful feeling a in, which was je maee § by 
the fact that milder weather was being experienced. The frost 
has sadly hampered trade, for it has prevented deliveries to the 
Continent, and what has made the situation worse, was that this 
occurred just at the time when the strike on the Scotch railways 





reaction took place to 47s., and the prices have since 
pepe The rise in values is reported to have been mainly 
due to the fact that one or two large operators were caught short 
of warrants, and on their settling with purchasers the prices at 
once became easier. The demand for pig iron for im: te con- 
sumption and export is quiet, and business is much disorganised by 
the railway strike. 
The shipments ot fg iron from Scottish ports in the week 
amount to only 3986 tons, as compared with 8288 in corre- 
week of last year. The United States took 290 tons 
Canada , South America and Australia 100 tons each, India and 


was done at 48s. 14d. cash. poms Ss eee 9 eee 
uctuated very 


France 10 tons each, Italy 1250, Spain and P 167, the coast- 
wise shipments at been 2029 tons, against in the corre- 
sponding week of 1890. 

A large proportion of the pig iron now being shi and used 


at home comes out of store. e prices of the brands makers’ iron 
still available for sale, f.0.b. at Glasgow, are as follows :—Govan, 
No. 1, 48s. 6d. per ton ; No. 3, 48s, 8d. ; Monkland, No. 1, 48s, 
9d. ; No. 3, 488. 6d. ; Carnbroe, No. 1, 528.; No. 3, 5ls. 6d, 
Summerlee, No. 1, 69s.; No. 3, 60s.; Langloan, No. 3, 60s. 6d.; 
Calder, No. 3, 57s. 6d.; Eglinton, No. 1, 50s. ; No. 8, 50s, 6d. ; 
Dalmeltingtoo, Wo. 1, 50s, ; No. 3 87s, a, 

During the week there was shi from Glasgow. sewing 
machines to the value of £3674, locomotives £4700, machinery 





of the works have been doing little this week owing to the scarcity 
of coals caused by the railway strike. The inquiry for both iron 
and steel goods is li , and very little fresh work is being 

The coal trade is diso ised and irregular; the railway com- 
panies have been unable 


resume the mineral traffic roe ona 
very restricted scale. In Ayrshire, along the system of the Glasgow 
and South-Western Railway—whose employés have mostly gone 
back to work—communication is well maintained with the collieries, 
and the shipping trade at the Ayrshire ports has accordingly been 
more successfully conducted than elsewhere. The exports even 
from Ayrshire, however, are much smaller than usual. At 
Glasgow, the coal shipping trade has been at a standstill for three 
weeks, and comparatively little coal has been got away from the 
East Coast ports. Household coals still sell at very high prices, 
and in many parts of Scotland domestic supplies are scarce, as well 
as exceptionally dear. In many cases factories have been kept 
idle until now since the holidays from want of coals, Coal dross is 
also very difficult to obtain, and has been selling at 10s. a ton at 
collieries. The foreign shipments of coal from Scotch ports during 
the past year amounted to 3,916,847 tons, being about 60,000 tons 
more than in 1889, 

Some of the colliers in the Glasgow district have come out on 
strike for an advance of 1s. per day. They point out that in con- 
sequence of these collieries being so near the city, the coalmasters 
have been meas greatly increased prices since the railway men 
went on strike, and they urge that they are entitled to an increase 
of pay on this account, e masters state, on the other hand, 
that a 4 roportion of the coals they have been raising has 
been supplied at the old prices to regular customers, who under- 
take to cart it from the pits at their own expense. A more general 
strike of colliers is also threatened in aid of the railway men, but 
it is doubtful if this will take place. 





NOTES FROM GERMANY. 


(From our own Correspondent.) 


THE improvement lately reported to have become perceptible on 
the general iron market in this country has not been manifested 
so much in practical results, as in a more confident tone and a 
tendency to firmness in prices. When business once is fairly 
settled into its usual course, when the difficulties and disadvantages 
created by continued and unusually severe frost have disappeared, 
more cheerful features may reasonably be anticipated. 

During the week the Silesian iron market has met with no 
material change. Here and there a more animated tone is per- 
— and the works are, as a rule, fairly well employed all 
round. 

There is likewise little change to report with regard to the 
Austro-Hungarian iron industry. The only event worth noticing 
is the prolongation of the iron syndicate between Austria and 
Hungary for another three years. The production of the blast 
furnaces finds ready sale. pwroge Ly. especially, has been in 
rather improved request of late. @ malleable iron branch is 
fairly well occupied, prices remaining unchanged. 

e situation of the —_— iron market is very unsatisfactory 
for the present. There is little actual business being done. The 
export of iron, which has been very weak for a long time, is just 
now much impeded by the closing of the port of Antwerp through 
continued frost, List quotation for Luxemburg foundry pig is 56f. ; 
Luxemburg forge, 48 to 50f.; good forge quality, 58 to 60f. p.t. 
For bars, as much as 130f. is reported to have been asked ; buyers, 
however, seem unwilling to pay more than 122°50f. p.t. Girders 
are noted 130f. free station; angles, 142f.; plates, No. II., for 
inland and abroad, 160f.; No. III., 180f.; and No. IV., 260f. p.t. 
Sheets are quoted 200f.; steel rails, 125f. Dyle-Baculan is said 
to have secured an order for 300 twenty-ten wagons for Chile, and 
pa ge cars for the Holland State Railway. 

e French iron trade continues dull. As long as the extremely 
cold weather prevails, there can be but little hope for an active 
revival of business. At present merchant bars are noted 160f., 
and girders 170f. in the Haute-Marne; while in the Nord 140f. is 
quoted for bars and 170f. for plates. In the Ardennes bars stand 
at 145f.; in the Lyon district, 170f. Old rails are still noted 190f. 

r ton. 
rie Rheinland-Westphalia the turn of the year appears also to 
have become a turning point for the iron trade. From almost all 
branches of iron industry a more confident tone is reported, and 


apparently the hope may now be indulged in that the worst period 
blast busi is 


in iron In the Siegerland and Nassau the iron 
ore trade has shown rather more animation during the week, 
buyers yee less reserved than of late. Prices are firm, with 
ight inclination to moving upwards, 

e pig iron trade maintains the rather improved tone referred 
to in last report. Good inquiries have been received for spiegel- 
eisen, and the business in —- ig has decidedly improved, Some 
of the blast furnaces have sold their production till April. Stocks 


are . 

With regard to the manufactured iron industry, the present 
time of the year is not a favourable one. Besides, the prices of 
finished iron are complained of as being in no proportion to those 
of the raw materials. Bars show a rising tendency, although the 
dull season for that article has commenced. For ers a slightly 
improved request is noticeable. The hoop business is, on the 
whole, fairly The plate and sheet trade also is reported to 
be ive. Foundries and machine factories are as yet 
er employed. Steel rails have been offered lowest at 
M. 130 p.t., at a late tendering ; others went up to M. 137°50 p.t. 
For pee offers ranged between M. 129 and M. 160 p.t. at 
works. 

From all parts of the country accounts are coming in of accidents 
caused by excessive cold or heavy fall of snow, and of distress in 

uence of many hundreds of the labouring classes being out 
of work, It is astoni how, at the very same time, meetings 
can be held and ay ions made for the grand International 
Miners’ Nome be held at Paris on March 81st. 

At Polnisch-Ostrau, Austria, a dreadful explosion occurred in 
Dreifaltigkeits-Schacht, which killed more than fifty men, severely 
injuring 2 See The real causes have not as yet been suffi- 
ciently explained, but it is stated that coal-dust had accumulated 
in enormous quantities. 

On a late festive occasion, the Mayor of Hamburg expressed it 
as his conviction that their native town, having now happily over- 
come all the difficulties inseparable from a period of transition, 
was more plentiful and more flourishing than ever before. In 
accordance with this statement a) the following statistical 
figures just published, with relation to the navigation of Hambu' 
by sea :—Vessels entering the port: 1885, 6790; 1886, 6913; 1887, 
7308; 1888, 7524; 1889, 8079; 1890, 8176, Vessels leaving the 

rt: 1885, 6798; 1886, 6906 ; 1887, 7338 ; 1888, 7517; 1889, 8079; 
— 8185. Inland and river navigation is not included in these 

gures. 





ane as ry oF the yy Ag need neer: Ivie A, 
x e Impérieuse, anuary 27th. Engineers: 
te J. Watkins, to the Porpoise: William G. Magg, to the 
Linnet ; John 8. Fussell, to the jack ; Benjamin J. Lewis, to 
the Research ; Joseph R. for to the P a Laurence Bell, 
te the Indus ; and Frederick M. D, Spray and Charles G. Taylor, 
to the Impérieuse, to date January 27th. Assistant Engineers : 
H. Morris and William C. Saunders, to the Impérieuse, to 
date Jan 27th ; Henry T. Daves, to the Impérieuse, undated ; 
Absalom R. Rolle and Henry E, Tregenna, to the Victor Emanuel ; 
and Henry P. Sparks, to the Porpoise, to date January 27th, 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, Jan, 2nd, 1891, 
rican iron markets are quiet just at 
ebuus there are numerous indications of 
an improving demand in all directions; while 
there will be no new competitive railway lines 





oe 





this year, there will be a t deal 
poy building done. Much b will 
be started early in the year in the Southern 


: nearly all the Southern railroads have 
Statos king money, and their freight traffic has 
been increasing quite sogealy. ew industries 
have been springing up with p! enomenal Ky > 
Mines have been he a in nearly e 
Southern States, the production of raw 
material such as coal, iron ore, and lumber have 
increased very rapidly. Renee Sam, is needed 
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four, nor more than seven; qualification, £100 
in shares or stock ; the subscri are to appoint 
the first; remuneration, £150 per annum each, 
with £100 additional for the chairman, and after 
10 per cent, has been © mag an additional 1 per 
cent. on the gross takings. Solicitors, Messrs. 
Terrell and Co,, 33, Gracechurch-street, 





Thames Soda Manufacturing Company, 
imited. 


. 


Lim 

This company was ney: on the 3rd inst., 
with a capital of £10,000, in £5 shares, to manu- 
tt ge soda yap | or eet oe — and 
suc opt an u agreemen’ 
of 16th ult., with John Snowden, W. M. Westall, 
J. Snowden, jun., W. F, Snowden, and W. Todd, 
The subscri 





most of the Southern e 
builders have booked a good many orders from 
the South during the past thirty days, From the 
best sources it is learned that there will bea great 
deal of railroad building done in the West, but 
the lines will be short ones, running from five to 
fifty miles in length ; there is a | amount of 
this kind of work in contemplation, including the 
construction of machine —. round-houses, &c, 
There are also schemes under consideration for 
the construction of lake craft. The development 
of the far North-West is stimulating industries, 
and especially those branches of ee enga; 
in the manufacturing of equipments supplies, 

Iron and steel ers the prospects for 
1891 very favourably; the financial situation has 
much improved within the past week or two, 
The New York reserve is now 8,000,000 dols, 
above the legal limit, a point it has not been at 
for two months. About 180,000,000 dols. will be 
paid out during the next ten days at Eastern 
financial centres ; quite a number of failures will 
occur, but the worst will be known within that 
time. The circulation of silver and silver certifi- 
cates will likely increase through the legislation 
now under consideration at Washin An 
increase in the volume of currency will assuredly 
take place, notwithstanding the assertion of New 
York financiers to the contrary. 

Railroad earnings, both gross and net, show an 
increase over last year ; there is a partial restora- 
tion of confidence, and every day developes some- 
thing more encouraging. 





NEW COMPANIES. 
be following companies have just been regis- 


Corrugated Paper Packing Company, Limited, 
This company was registered on the 5th inst., 
with a capital of £1000, in £1 shares, to purchase 
from A. J. Speight, upon terms of an unregistered 
agreement of the 7th inst., a patent for the manu- 
facture of corrugated 
machinery for the manu! 
subscribers are :— 


r ki and the 
xcs ct hstene. The 


Shares. 
*T. C. Royle, 7, Old Swan-lane, merchant .. .. 50 
F. M. Lark, Catford, Ken he ee cea ae 50 
G. M. Vane, Catford, Kent, army agent 50 
M. Boyton, 21, Grove-road, Wanstead .. .. 5 
D. Peters, 6, Crouch-hill-road, N. .. . .. .. 50 
*W. L. Strong, 5, Bishopsgate-street, exchange 
broker ee ete ee ee ee 
E. J. Boyton, 121, Boyton-road.. .. .. .. .. 50 
The subscribers denoted by an asterisk are the 
first peg + directors ; fication, fifty shares, 
Solicitor, Mr. Alfred Neale, 28, Queen-street, 





Kilbourn Patent Refrigerator Company, Limited. 


This syndicate was registered on the 6th inst., 
with a capital of £25,000, in £1 shares, to ac- 

uire the business carried on in Liverpool, by the 
Kilbourn Refrigerating Machine Company 
Limited, as manufacturers of refrigerators, and 
other machines. The subscribers are :— 





Shares. 
*A. Stewart, Glasgow, engineer ar fee's ee 1 
*H. Shield, Liv: ; 1, en; A eo (petwe ube - 
*H. H. Gra: , Live , engineer 
W. H. Webb, Liverpool, engineer ne 1 
4 Vie, nee, ae Bind 06 00 1 
*W. H. Wilson, Liverpool, shipowner .. 1 
W. Pennel, Liverpool, merchant .. .. as 1 
The ber of directors is not to be less than 
three, nor more than ten; the first are the 
subscribers denoted by an asterisk ; qualification, 
£200 in preference shares or £400 in ordinary 


shares; remuneration, £500 per annum, and in 
any year in which 16 per cent, is paid on the 
coltiney shares, such further amount as the com- 
pany in general meeting may determine. Solici- 
tors, Messrs. A, Wilson and Cowie, 14, Cook- 
street, Liverpool. 





Machinery Supply Company, Limited. 
This company was registered on the 2nd inst.» 
with a capital of , in £10 shares, to buy» 
manufacture, and sell machinery, and shipping, 
colliery, and other engineering stores, tools, and 
requisites, The subscribers are :— 


J. C. Armstrong, Newcastle-on-Tyne, secretary... 
T. Bowden, Newcastle-on-Tyne, chartered ‘ac- 
countant .. ° oe 


M.E., N tl 
, ’ n 





“Tyne .. 








et ttt et tt 


W. G. Paton, Morpeth, accountant : 
B. Noble, Newcastle, bank ny S 
Most of the regulations of table A apply. 
Marseilles Prado, Pier and Casino, Limited. 
This com was registe’ 
- £140,000, in 


with a ca; 

uire a ion from the French authorities, 
dated 8rd October, 1886, and 8th October, 1887 
and for such red 


to po go unregiste 
agreements ted 22nd an res 
with the M ul an 


uis d’ y de St. 
others, particu’ 
registe 


of w x ~~ S. given in the 
ts, subscribers are:— 
red document e 


E. Power, 16, King William-street, architect .. 
N. Greene, 46, ba Victoria-street, merchant. . 
L, Sim , 77, Oxford-road, Gunnersbury .. 
Sutton, Surrey, surveyor .. 


eee 


ai + 


s is not to be less than 








rs are:— 
*J. 8 den, 6, Endsleigh-gardens, merchant .. 
*W. M. Westall, 16, Railton-romd, St. John’s, 8.E., 
m 


*J, Snowden, jun., Buckhurst-hill, Essex, manu- 
C. J. March, 8, Church-court, Old Jewry, char- 
T. B. Keen, 8, Church-court, Old Jewry, char- 
MS 04 06 "se 00 | e6:.6e) 06 

W. A. Fielding, 24, Birchin-lane, stationer .. 

C. O. M. Philps, 9, Avondale-square, 8.E. .. 
The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk; the company 


in general meeting will determine remu- 
neration. 


1 
1 
1 
1 
1 
1 
1 


New Zealand Mining Supply Company, 
Limited. 

This company was pogiate red on the 7th inst., 
with a capital of £10,000, in £1 shares, for 
the purchase and sale, or hire of metal pipes, 
dredging machinery, Watson and Denny pans, 
wire ropes, electric light and een plant, tur- 
bines, boring machinery, and various other 
machinery, psy and goods for use in 
mining and other industries in the Colonies, 
The subscribers are:— 


“W. R. Crozier, Leadenhall-buildings, merchant 
G. W. Drew, Leadenhall-buildings, sec: . 


G. E. Wood, Leadenhall-buildings, secretary |. 
*R. C. Rawlins, 95, South Hill-park, Hampstead 
G. F. Hicks, 85, Lichfield-road, Bow, clerk ne 


1 
1 
1 
1 
1 

A. Rosenberg, 17, Johnson’s-court, Fleet-street. 
Monsoon, be. 6h TMS ee ee wee oS 1 
J. Hewson, 131, Bentham-road, N.E., secretary.. 1 
The number of directors is not to be less than 
three, nor more than seven; the first are the 
subscribers denoted by an asterisk, and G. C. 
Lindsay ; qualification, 100 shares; remuneration, 


£100 per annum each. Solicitors, Messrs. Bagot 
Harte, and Co., 37, Walbrook. : ’ 








PEOPLE’s PALACE, MILE END-ROAD.—A course 
of nine lectures on ‘‘Machine Design,” with 
special reference to the details of steam engines, 
will be = by Mr. D. A. Low, Whitworth 
Scholar, M. Inst. Mech. E., on Friday evenings, 
at nine o'clock, com iy yew January, 1891. 
Tickets for the course, 1s, each. 


IRON MINING IN THE SHAN StaTEs.—A note to 
the last administrative report of the Shan States 
describes the native method of mining for iron. 
At the a mines there are three shafts on the 
side of a hill, and on a ridge at a little distance 
are a number of shallow workings, from which 
most of the ore now extracted is obtained. The 
former are said to be of considerable depth. All 
are very narrow. Before the devastation of 
Legya State, men used to come from the neigh- 
bouring villages bringing one or more pack- 
bullocks, The ore mined by them was placed on 
the bullocks, taken to the smelter, and bought by 
him at eight annas per load. Work is now, how- 
ever, only carried on in a small way, Each 
furnace has two workers, the smelter and his 
man. The former goes himself and mines the 
ore during the day, usually returning when he 
has filled two cooly baskets, this being as much 
as can be worked at one smelting. e latter’s 
work is to make sufficient charcoal for the 
smelting. This he does from pinewood, which is 
abundant. The furnace is made of earth and has 
two openi In the lower the charcoal is placed 
and ieoled = soas to keep in the heat. The 
ore, having nm broken up and pounded till 
it is as fine as gravel, is dropped into the furnace, 
a handful at a time through the upper opening 
charcoal being put in with it, A blast is obtained 
by means of bamboo bellows of the kind seen in 
the ordinary Burmese or Shan smithy. The 
smelting begins at about two a.m. and is finished 
by sunrise. The piece of the metal obtained, on 
being taken from the furnace, is cleft alrcost in 
two so as to admit of being carried on a bamboo. 
The quantity of ore which yields one of these 

ieces varies, of course, according to its quality. 

n an experimental smelting carried out in an 
extemporised furnace 50 Ib. —— of ore yielded 
a piece of metal weighing 101b., the smelting 
being completed in less than four hours, If the 
smelter works constantly and at his usual rate he 
has four of these pieces of metal at the end of the 
fourth day. On the fifth day he and his men 
take these to the bazaar, where they are disposed 
of at once, a ready demand being found for all he 
can turn out, and the rest of the day is usually 
kept as a holiday, The metal is bought by 
smiths from the neighbouring villages, and a 
certain quantity is taken by traders to Bampein, 
where ploughshares are made; but with this 
exception it is all worked in the neighbourhood 
of the mines and the manufactured articles are 
sold at the local The smiths have, as a 
rule, from three to six men, and, having bought 
the metal from the smelter, like him work hard 
for four days, and on the fifth go to the bazaar to 
sell the manufactured articles and to get a fresh 
supply of metal. The latter is reheated in the 
smithy and beaten out into a flat rod, which is 
cut off into lengths of a size suitable for the 
working of the article intended to be made. Six 
men are required for this process. A smith with 
less than five men is assisted by those of a neigh- 
bouring smith, and usually pays for their services 
with small pieces of metal. — Zhe Indian 
Engineer, 





THE PATENT JOURNAL. 
Condensed from “* oa Oficial Journal oy 


Application for Letters Patent. 
“* sna address ef the pr Bie + = = 
nam are 
printed in italics. 


47. Musicau Instrument, J. Greaves, London. 
ba --d Perromes, G. Link and R, Avenarius, 


49. Propucine 
Wensky, Lon 

50. Stirrenrne Cotiars, L. T. Hadley, London. 

51. Securina Trimmincs on Tusutar Bopies, P. 


ndron, London. 
52. bboy | P. Gendron, London. 
58. Boots, C. Phillips, London. 
bas a+ aged Exuipitinc Apparatus, R, W. Page, 


55. Type-writinc Macuines, C. M. Clinton and J. 
McNamara, London. 
56. Suippinc Boat-ruppers, J. D. Hickman, London. 
gp Macuines, R, Granger and W. E. Dalby, 
mn 


58. EXPANSIBLE Box, A. Figdor, London. 

59. Purirication of Ors and Farts, H. Wilkinson, 
London. 

60. IncANDESCENT Gas Lamps, C. Clamond, London. 

61. SADDLE GintH, G. F. Webb.—(H. M. Macwell, 


Constant Execrric CuRRENTs, W. 
jon. 


ta. 
62. Pockets for Biu1aRp Tasies, G. D. Stevens, 
London. 


63. Boots, E. Fernandez, London. 

64. WaTer Tarps, T. Reed, W. R. Smelt, and H. F. 
Ainley, London. 

65, Sarps’ Prorpe.iers, J. Jaques, London. 


2nd January, 1891. 
66. Borris and Storrrr, J. Tetlow and J. H. Dawson, 


an fv. 

67. ComBrinep Coms and Scissors for Hair Curtine, 
ke, Dublin. 

68. Automatic Winpow Fastener, F. W. Vowles, 


ewport, Mon. 
69. Foutinec Bar, H. Strudwick, Lincoln. 
70. en Fireocrates, C. Sharp and J. Firth, 


71. Borers, C. A. Parsons, Birmingham. 
72. CycLe Drivinc Gear, J. T. McGrah, Burton-on- 


mt. 
73. Ring Frames, J. McFerran and J. B. Pirrie, Car- 
rickfergus. 
74. Startina Gear, A. M. Vereker and 8. M. Yeates, 
Dublin. 
75. — Loom for Makino CHENILLE, L. Letalle, 


mdon. 
76. AN {EXPANDING ReveRsIBLE UNDERCUTTER, J. A. 
Derham, Preston. 
77. Improvep Preparations of Tza, &c., E. Lever, 
London. 
78. Hotpine Proto Sensitive PLates, W. W. J. Nicol, 
Birmingham. 
79. ae Hees, &c., to Boots, &c., H. Dickson, 
Ces" . 
80. PLayinc Epucationat Bay Games, E. W. Parish, 
Leicester. 
81. LaBet Maps of Tin, &c., W. H. Shaw, Hanley. 
82. — for Rarsine Lips of Cases, G. W. Haskins, 
mdon. 
83. Execrric Guest Catt, W. P. Thompson.—(A. 
Striemer, United States.) 
84. RerriceRatinc Apparatus, C. G.{Mayer, Liver- 


pool. 

85. Gas Pumpine Apparatus, &c., C. G. Mayer, Liver- 
pool. 

a Cotron Mareriats, &c., C. 8. Bedford, 


verpoo 

87. Pastry and RerresHments, C. 8S. Leadbetter, 
Manchester. 

88. Skates, A. Horrobin and F. L. Leech, London. 

89. ELECTRO-PLATED Groc Urn, A. Gordon, Long 
Whatton, near Loughborough. 

90, Busks and Srerets for Corsers, A. Webster, 
London. 

91. ExTincuisHinc O1L- Lamps, M. C. Greenhill, 


92. Separatinc Grease from Water, C. W. Kimmins 
and T. Craig, London. 

93. PLuM-puppInc Mixtures, Cake, &c., W. Simpson, 
London. 


94. Sapp.x Tress, T. Ramster, London. 

95. VeLocrrepes, G. Cousins, London. 

96. Printine TELEGRAPHIC APPARATUS, E. Bardot, 
London. 

97. Brakine Apparatus, F. W. Zimer, London. 

98. Cusnion for VeLoctrepe Sappies, A. J. Meyer, 
London. 

99. Pyeumatic Tires, W. R, Foster, London. 

100. Suspension InsuLaTors, W. C. Johnson and 8. E. 


ps, London. 
101. Fitter for Os, &c., W. H. Wilcox, London. 
102. SyncnRonisaTion of Crocks, H. H. Lake.—(A. G. 
Wiseman and L. Konze, United States.) 
108. Enones, C. W. Pinkney, London. 
104, Bakers’ Ovens, B. Oelrichs, London. 
105. LichTNING ARRESTERS, F. Haselwander, London. 
106. Horsesnors, W. J. Waymouth, London. 
107. CoIn-FREED Liprary Apparatus, W. 8. Simpson, 
London. 
8rd January, 1891. 
108 Dress Stanps, M. Fehlen, London. 
109. Tunes, G. Fr tle, Manchest: 
110. Gas Enoryes and other Motors, J. Carling, 
Middlesbrough-on-Tees. 
as Lamps, A. H. Bradley and J. Moreton and Co., 





112, Exwausters or Bowers for Gas, H. Williams, 
Manchester. 

118. Lirtine Appuiances, W. A. Fey, Birmingham. 

114. Topacco Pires, W. Castle, London. 

115. ARTIFICIAL PeERFUMEs, G. Link and R. Avenarius, 


lon. 

116. Prorectine Tires of CycLe WHEELS, F. A. Riither, 
Bordeaux. 

117. Botsters, &c., of Rinc Sprnpies, W. Noton, 


m. 
118. Ovens for Frrine Bricks, &c., F. T. Pover, Stoke- 
on-Tren’ 
119, Fire Screens and Fenpers, A. Jepson, Man- 
chester. 


120. Tooxs for Puncuine and Currine, J. T. Martin, 
Liverpool. 

121. Razor Strrops, J. W. Smallman, London. 

122, Prve Fasrics, H. Lister, Huddersfield. 

123. Maxkrne Sraips or Turts of Sik, G. F. Priestley, 
Halifax. 

124, Open Frrepiaces, J. H. Bobart, Leeds. 

125. Fixinc VENETIAN Bunps, J. F. Hitchcock, 


on. 
126. Sprit Corrers or Lyncu Pins, F, W. Gorse, Bir- 


127. Stockine, W. J. Ford, Leicester. 

128, Recutatinc the Frow of Exvecrric Currents, 
J. L. Lee, London. 

a aa Snow from Tramways, R. Wilkinson, 


on. 

130. Typewriters, E. P. Sherwood, a. 

181. SHavinc Hives, W. P. Pullman and H. Smith, 
Stratford. 

182. Pires, E. 8. Leeky, London: 

138. Frames for PorTMANTEAUX and Baas, A. Clarke, 
London. 

184. Socxs for Boots and SHors, R. J. Baggaley, 
London. 

185. Apparatus for Traaune, &c., Buces, W. 8. Brice, 


verpool. 238. 
136. Putuey, J. P. Bayly.—(W. Magers, United States.) | 284. 


137. SHaRPeNine Knives of Reapers, J. P. Bayly.— 
(J. Ross, Canada.) 





188. Tux Supporter, J. P. Bayly.—(z. Murphy, 
United States.) 

1389. — Guarp, J. P. Bayly.—(1. Gross, United 

140. Curtinc Porators, J. P. Bayly.—(G. Webster, 


United States.) 
ay Aon rite J. P. Bayly.-{T. Within, United 


142. Car Courtine, J. P. Bayly.—(A. Fish and W. Cole, 
United States. 
148. Currina Boarps, J. P, Bayly.—(J. Burrell, United 


tates. 
ee Truss, J. P. Bayly.—(J. Newton, United 
tes, 
< ee Gear, J. P. Bayly.—(L. Sharpe, United 


146. Binpinc Arracument for Sewrnc Macutnes, J.P. 
Bayly.(G. Wissler, United States. 

147. ‘ARY Enorne, J. P. Bayly.—(G. Worley and R. 
Dawis, United 8 ® 

148. Maxine Rivers, J. P. Bayly.—(F. Danks, United 


States.) 

149. Horse Bianxet Fastener, J. P. Bayly.—(W. 
Me w, United oy 3 

150. New Game, J. P. Bayly.—(N. Thornton, United 


151, CLeanine Borer Fives, J. P. Bayly.—(G. Smith, 


United States.) 

152. Cuttivator Snover, J. P. Bayly.(C. Anderson, 
L. Berg, C. Gustafson, and M. ‘en, United States.) 

153. Paver Ru: A. A. Govan, G@ Ww. 

154. VeLocirepe Horszs, J. Saltzmann, London. 

155. Extineuisuine Device for Lamps, J. C. A. Kiesow, 
London. 

156. CrrcuLar Lamp Burners, J. C. A. Kicsow, 
London. 

— Cuarrs, V. E. Faber and F. J. Joseph, 


on. 

158. Combined Cuair and Fisn-piates, V. E. Faber 
and F. J. Joseph, London. 

159. Currine Macurnes, V. E. Faber and F. J. Joseph, 
London. 

160. Construction of Mart Carts, W. J. and E. G. 
Parker, London. 

161. Door Bouts, W. H. Bradley, London. 

162. Wrre Fences, W. W. Horn.—(D. W. Weiser, 
United States.) 

168. Matcn-Box, A. Annen.—{F. Mettler, Switzerland.) 

164. Arm Brakes, W. W. Horn.—{L. Guillemet, United 


tates. 
165. Merat Pirates Harpenep Owe Sinz, A. Sailler, 


166. ARTIFICIAL FveEL, W. B. Westlake, Swansea. 
167. Arm Pressure Encives, V. Popp, London. 
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168, oo of Surcica Instruments, T. P. Hawksley, 
mdon. 

169. ANTI-FOULING Parnt, N. B. Dennys, London. 

170. Topacco Pirz CLEANERS, W. J. Flood, Preston. 

171. Pumps, A. G ie, Glasgow. 

172. Fire-Licuters, 8S. Greenwood and J. H. Miller, 


iverpoo! 

173. — and Drivine Bir for Horses, J. McKenny, 

in. 

174. Pistons for Gas, &c., Exornes, J. Titley, Bilston. 

175. Turnisc Gear for Suirs’ Derricxs, W. B. 
jompson, Dundee. 

176. Erecrric Dynamos and Morors, W. T. Garnett, 


ord. 

177. Vatve for Inrtatinc Tires, B. Blount and W. J. 
A. Butterfield, Sidcup. 

178. Tusutar Key, D. itburn, New Zealand. 

179. Treatinc SmoxeE, &c., from Fires, A. 8. Davy, 
Sheffield. 

180. Prorettinc Suips and Boats, W. T. Langley- 

th, South Croydon. 

181. REVERSIBLE Heet, &c., for Boots and Suoss, E. 
Holland, Wrexham. 

182. DOUBLE-HANDLED TuumB Latcu, H. T. Legge, 
Margate. 

188. Paper Tuse Makinc Macuines, G. Hookham, 
B ham. 


184. Armatures of Dynamo Macuines, R. E. B. 
Crompton, London. 
185. Dynamo Macuines, R. E..B. Crompton, London. 
186. AFFIxinc ApuEsIve Stamps, 8. H. Thorp, 
London. 
187. ome or Crosep Fire Rances, &c., J. Day, 
01 


mdon. 
188. Loorzp Brarpine, J. Ruckdeschel, London. 
189. TuRNING OVER LEAvEs of Music, T. Rawson, 


London. 

190. Gas, &c., Encrves, A. Gray, London. 

191. Exorves, A. Gray, London. 

192. Recu.atine the Span of Brvaura STETHOSCOPES, 
A. W. and H. V. Down, London. 

193, FLowER-HOLDER, C. Wilmot, London. 

194. PHotoGRaPHIC TRANSPARENCIES, W. H. Forshaw, 
London. 

195. Bicycues, &c., E. C. Massey, London. 

196. AcTruaTING MEcHANICAL Toys, G. Cole, London, 

197. HorszsHors, R. Weed, London. 

198. Isprcatinc the Lever of Water in Stream 
Borters, H. Euler, London. 


199. Water Enorneg, H. J , London. 
. ELEcTRIC Lamps, L. Brianne, London. 
201. Vice Pins, L. 1, London. 


202. Sermmxc TEETH of 
London. 

203. Groves, 8. R. Conway and J. 8. White, London. 

204. Pointine Guns, H. H. Lake.—(Die Actiengesell- 
schast Grusonwerke, Germany.) 

205. Biast Furnaces, C. Godan, London. 

206. Lirriyc Sxrets or Dresses, H. R. Mallock, 
London. 

207. Winpine@ and Dyernc Woot, J. Lussiez et Cie., 
London. 

208. Suspenpinc C.otues, A. Brandeis and H. 
Schmolka, London. 

209. Aprons, C. Libel and S. Liebman, Manchester. 

210. FusrsLE Mass for Casz-HARDENING PuRposzs, T. 
Langer, London. 

211. Cusnions of Bitiiarp, &c., TaBLes, A. M. 
Toomey, London. 

212. Emprasure Jornt for Gun Carriacses, H. H. 
Lake.—(Die Actiengeselischajt Grusonwerk, Germany.) 

213. Tin, » Piates, D. , London. 

214. Trx, &c., PLates, D. Edwards, London. 

215. Tix, &c., PLates, D. Edwards, London. 

216. Rotary Steam Enornes, E. Edwards.—(Gwinner 
and Schraivogel, Germany.) 

217. Fixinc Butrons to Garments, &., V. Roger, 
London. 

218. Appiiances for CHeckine, &c., Casn, C. W. 
Wilson, Westmoreland. 


ARD FiLuets, E. Gressner, 
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219. Disconnectine Liresoats, A. Blampied, Di } 
220. VeLocirepes, H. F. Crawford and R. C. Lam . 
London. 
221. CLzaninc Cuimneys, &c., J. Par, Derby. 
222. Drawers for Casrnets, E. Crowe, Banbury. 
. Primary Execrricat Bartreries, W. H. Todd 
Manchester. 
224. ComBrnaTIoN GARMENTS, E. Lee, Manchester. 
225. Srzam Enorng, C. A. Tower, London. : 
ay 2 an io  Burstine of Warer Pires, W 


Manchester. 
227. Gas Encines, H. N. Bickerton, Manchester. 
228. Removine from Roapways Syow, &c., D. Nicoll, 
London. : 
229. Manuracture of Sree. Wire, H. Talbot, Bir- 


230. Acruatine Crocks by Buiecrnicity, F. Schwartz~ 
London. 


231. Guazrers’ Diamonps, J. E, Lloyd, London. 
282. Sarss, J. J. E. H. Payne, London. 
METRICAL APPARATUS, W. Fiddes, Bristol. 
Screwine Macuines, F. Hanson, 
a Frxinc Postat Wrappers, J. Stott and F. Waite 
ley. 
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236. Locxinc the Srrixinc Gear of Swati ARMs, 
J. D’A. Irvine, Dublin. 

237. Curr Prorector, J. Ralston, Liverpool. 

238. - ay -BURNING KILn, W. Sercombe, Lower Ham- 
wo! 

239. Gemnaee F.uins, T. Ledward, Brockley. 

240. Type-writTinc Macaines, H. Pound, —~ errr 

241. Governor Gear, C. Edge, Birmingham. 

242. Wueets, R. H. iy: 

243. - eam for Priytixc Ivx, J. H. Ashcroft, 
Lon 

244. Wrre Guarps for Ex.ectrric Lamps, C. Harrison, 


245. Baus for Ba.i-cocxs and Ba.i-vatves, H. 
Ethbert, London. 

246. Frepivc and Currinc Paper for Printine 
Presses, W. Scott, London. 

247. Meraturc Packinc for Srurrine-Boxes, &c., F. 
Hughes.—(G. Pickhardt, Germany.) 

248. TRaNSFERRING Evecrric Cak Barreriss, F. G. 
Corning, London. 

249. Distitiinc and Rerivinc Perroieum, H. E. 
Rycroft and A. Mason, London. 

250. OvercomiNG IyerTIa in Marrer, R. J. Crowley, 
London. 

251. Process for Formune Incots, W. R. Hinsdale, 
London. 

252. Jormsts of EarTHenware, &c., J. Smeaton, 
London. 

253. Warminc Raitway Carriaces, 8. W. Johnson 
and T. G. Clayton, London. 

254. Toastinc Apparatus, G. F. Griffin, London. 

255. Surcicat Pumps, J. E. Bott, London. 

256. Lamps, 8. A. J ohnson, London. 

257. Muirary AccouTREMENTs, C. W. Hobson, 

mdon. 

258. Execrric Arc Lamps, A. Gay and R. Hammond, 
London. 

259. PrReparine Fue for ArtiriciaL Biocks, J. Wil- 
a London. 

. SieNaLiinc in WorksHops, W. Horsfall, London. 


el. Cur for Hotpixe CLoTHEs on Luxgs, W. W. J. Blakey, 
London. 

262. Unrrmnc Sores and Uppers of Boors, W. Carey, 
London. 


263. Suspenpine Pictures, T. Rutley, London. 

264. Wa.xrne Sticks, H. G. Knaggs, London. 

265. Prorectinc Dravucut Animma.s, A. J. Schaefer, 
London. 

266. Maxine ALKatiegs, &c., J. Anderson and A. Brand, 
London. 

267. Revier Vatve, &c., for Stream Enornss, E. Dolby, 
jun., Abingdon. 

268. CANDLE-HOLDER, E. Edwards.—(F. von Eulenjeld, 
Germany.) 

269. Booxs for Takrnc Corres of Letrers, J. Pullman, 
London. 

270. Foop-sacs for Horses, G. B. Atkinson._(F. F. 
Atkinson, United States.) 
71. Exvecrric Arc Lamps, A. Schoenerstedt, London. 

272. STREET-SWEEPING Macurnes, 8. M. Skirving and 
A. J. B. Berger, London. 

273. Horsgesnoes, G. Cronk, London. 

274. ConIcaL ARTICLES of Parer, A. J. Boult.—(Z. 
Grote, Germany.) 

275. Merauiic Auioys, H. Pike, London. 

276. Rotary Encrves, W. P. Thompson.—{&. E. S. 0. 
Chapleau, Canada. 

277. Curunc Smoxy Curmveys, A. Lees, Liverpool. 

278. Burrerrixc Devices for DEADENING Saocks, A. 
Abramoff, Liverpool. 

279. CHURN, I. Buckley, Manchester. 

280. Hoiper for Carns, &c., J. Cowan, G 

281. Meraiic Rop PAckixe, E. P. Monroe, ie. 

282. MetaLiic Rop PAckINc, E. P. Monroe, London. 

283. Extractinc and Recoverinc GoLp, EL. Mayer, 
London. 

284. TELEPHONE TRANSMITTER, E. L. Mayer, London. 

285. TeLErHonic Transmission, &., E L. Mayer, 
London. 

286. Nur-tappinc Macuines, C. L. Chapman, H. I. 
and 8. W. Petrie, J. J. Gilbert, and H. Jones, 
London. 
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Dror Box Looms, C. Hahlo, C. E. Licbreich, and 
x Hanson, Halifax. 
288. Penci, SHARPENER and Port Protector, C. H. 
Rogers, Folkestone 
289. STEAM —nemewery Pistons, T. Townson, Bir- 


mingham. 

290. Prorecrion of Growimnc Crops, J. Holder, 
Cheltenham. 

291. Frre-REsIsTING FLoors and Cei.ines, T. Potter, 
oot zento rd. 

292. — Fasteners, D. Knowles and E. Raybone, 


293. on PTOGRAPHIC TYPE-wWRITING, E. de L. Little, 
Northallerton. 

294. Setr-actinc Fiusninc Apparatus, J. and A. 
Duckett, London. 

295. Frrrmsc Hor Water Apparatus, H. H. Lindon, 
Liverpool. 

296. Securrnc Hanpies to Broom Heaps, A. Hiscoe, 

297. Governors for Gas Enorves, H. N. Bickerton, 
Manchester. 

298. Exp.osives, E. J. Ryves, West Norwood. 

299. Wrencu, A. Comley, Newport. 

300. HARDENED Stee. Wire for Reeps, R. and F. 
Hirst, London. 

301. CicaRr Box, W. Strefford, Liverpool. 

302. ApprTions to ENvELopeEs, J. Smith, Birmingham. 

303. Etecrric RatLway Systems, Cc. K. Harding, 
London. 

304. Rottmsc Merauiic Bars and Prates, T. Sharp, 
Manchester. 

305. Excrve Governors, T. C. Sargeant, Northampton. 

306. ComBrvep TREADLE and Hanp-DRIVING MECHA- 
nism, F. W. Zimer, London. 

oe? a, G. W. Alcock and J. Oates, Shef- 


308. Cusnion Tires for Bicycizs, &c., H. Brockas, 
London. 


309. ag mee Exectricity by Waste WATER Power, 
N. N. Parascho and C. Constantinides, Chiswick. 
310. Rotter Grrxprxc Mitts, J. and A. J. Jones, 

London. 
311. Borino Coat, &c., J. Cowley, London. 
312. Trz Bricks, F. \. Holloway and E, P. Bastin, 


on. 
313. He R. © ich London. 
314. PeNHoLpER and INK ERASER ComBrneD, A. Heil, 
London. 
315. Curr Apsuster, F. B. Stanley, So 
316. — Baas, W. Coleman and W. H. ” Ackland, 
risto! 
317. PLaninc Macurnes, T. J. Tresidder, Sheffield. 
318. Supportine the Seats of Bicycies, BR. Waterson, 
London. 
319. Pincusnions, E. Dent, London. 
320. Pocket or TRAVELLING Lamps, G. V. De Luca, 
London. 
321. Buoyant Articuies, F. P. Warren, London. 
322. Drawinc Fivurips from Carsoys, &c., F. Stark, 
London. 
323, PorTABLE and other Music Sranps, W. 8. Haynes, 
London. 
324. Turnine Latues, C. G. Dahlgren and J. H. Svens- 
son, London. 
325. ag Vatve, and Vent Pec Comprnep, L. Lams, 
maon. 
326. Mitrrary Equipments, J. Ascher and C. Court, 
London. 
27. Distittinc Crupe Perrotevm, &c., M. Bohm, 
sondon. 
328. Lips or Covers for Jucs and Pots, A. Martin, 
London. 
329. Repucinc Vreration in Cycies, &., J. R. Park, 
London. 
330. Manuracturinc Matcues, C. R. E Bell, gos 
331. IMPROVEMENTS in SIFTING APPARATUS, Cc. H. Stub- 
ley, London. 








> mb ve and Pencit Casesand Hotpers, F, C. Danvers, 
ndon. 
833. Vatves and their Szats, J. Sampson, London. 
4g Hoiiow Inpia-RuBBER Tires, H. Thompson, 
mdon. 
325. Topacco Pires, C. M. R. and C. M. H. Jeantet, 
London. 
336. CELLULosE, J. Y. Johnson.—{Z. Waldhoj, Ger- 
many. 
837. Rounpasovuts, T. Archer, jun., London. 
338. Horse-cLiprinc Macuines, E. Hook, London. 
-= PERMANENT Way of RaliLways, H. Williams, 
Ww. 
$40. CarBuRETTING of Hyprocry, C. F. Claus, 
London, 
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341. Pasresoarps, H. Moss, Glasgow. 

342. Minune Botts, E. "Hollingworth. HAG. Webb, 
United States.) 

343. Bout-HEADING Macuines, E. Hollingworth.—(G. 
Webb, United States.) 

344. Lapres’ Aprons, F. W. Mugford, London. 

845. eee Roaps, W. Shuter and J. Redwood, 

mdon. 

346. Compinep Coa and Siack Vase, J. Kenderdine, 

Birmingham. 


ing! 
847. Drivinc Cuan, E. Barnes and A. Gill, Bir- 


mingham. 

348. Carp-sertino Macuinss, G., E., and R. Ashworth, 
Manchester. 

349. Boor or SHok Tip, E. Brooks, North Staffs. 

350. Distrinutinc Om at Sea, T. Fishburn and J. 
Ellis, Scarborough. 

351. CurLp’s Pennoper, 8. Kelliher, Louth. 

3 ne RAPHIC CameERAS, J. B. King and J. Bickle, 

ou 

353. oa Rores, 8. Stanworth and W. Lee, 
London. 

354. Grivpine Mitts, H. Dent, London. 

855. BRICK-MAKING Macuinery, H. Dent, London. 

856. Cover to PREvENT Escape of Heat, L. Richards, 
Workington. 

$57. HeeL-BURNISHING Macuines, A. B. Fowler, 
Leicester. 

858. Brypine Cur, J. MacCunn, Glasgow. 

359. Frre-Licuter, &c., J. Easby, Sheffield. 

360. Grinpinc and Po.isHinc Macuinery, J. I. 
Parkes and G. T. Wheeler, Smethwick 

361. Dynamo-ELEcTRIC Macuines, F. W. Webb and 
A. M. Thompson, Crewe. 

362. Maxine HorsesHogs, W. T. Hill, Chelmsford. 

363. InFLATING INDIA-RUBBER Tires, H. Elton and C. 
Macintosh and Co., Manchester. 

364. Pistons of Enarves, G. Whitaker, Keighley. 

365. Compression of Gases, E. Tavernier and E. 
Viarengo, London. 

366. Cycies, F. Whall, Norwich. 

367. Steerine Cap, A. S. Turner, London. 

368. CoMBINED recy and Trap for Rassirs, J. 
Lauder, G 

= —" x Notcuixe Brean, J. J. House, Bir- 


370. ‘Gane Cases, &c., F. Venour, jun., Birming- 
ham 


a. 

871. Mart Carts, W. J. and E. G. Parker, London. 

872. Bassinetre Cars, W. J. and E. G. Parker, 
London. 

378. PasrepoaRp Articies, &c., N. 
Remus, Germany.) 

374. Soup, Drsner, and other Piares, H. J. Godfrey, 
London. 

375. Mrxinc O1 or Coat Gas with Arr under Pres- 
suRE, F. Mathews, W. J. Feary, sen., and W. J: 
Feary, jun , London. 

376. DECORATING TRANSPARENT Surraces, F. H. War- 
lich, South Norwood. 

377. Reexs for BARBED Wire, A. E. Gange and F. A. B. 
Lord, London. 

378. Exv ELopes, Boxes, &c., C. Dix and H. Oclee, 
London. 

379. Apparatus for Teacutnc the Piano, C. F. Pond, 

naon. 

380. SicNaLLInG Apparatus, J. Silvester, London. 

381. Improvep Pump for TRICK Liquips, C. Herzog, 
London. 

gue and Storrinc Axes, &c., E. L. Pease, 

mn 

383. Vatve Reversinc Gear, A. J. Boult.—(Berliner 
Maschinenbau- Aktien-Gesellschast, Germany.) 

384. Evaporation, E. Crowe, R. Howson, and G. Dyson, 
Liverpool. 

~~ — Na Growino Fruit, &c., J. Taylor, 

iver 

386. a ANCE for Hotprne Penc11s, &c., C. Sutton, 


Browne.—(T. 


asi. Britian and BaGaTELLe TaBLes, W. Trenemen, 

mndon. 

388. DispLaytne Carrets, B. B. Anthony, jun., and 
H. Avey, London. 

389. Execrricity Meters, F. Teague, London. 

390. Commopes for CLinicaL Patients, M. I. Thompson, 
London. 

391. Huiime, &c., Bartey, J. Szawinsky and 8. 

rozea, London. 

392. SECURING Sock Lixincs in Boots, J. V. Pool, 
London. 

393. Transmission of Casu, &c., R. N. and J. Reid, 
London. 

394. Evecrric Measurinc INsTRUMENT, W. T. Goolden 
and 8. Evershed, London. 


9th January, 1891. 
895. Damprne Apuesive Stamps, &c., J. D.C. Houston, 
Belfast. 


896. Stor Mortons for Looms, B. Cohnen, Manchester. 

397. Games, T. W. McGrath, meant 

898. AXLE Firriscs, W. H. Parry, ~~ 

399. Sarety Breecuinc Hoox for ARNEsS, W. E. 
Matthews, Ilfracombe. 

= gated of Leap, T. D. Bottom, New 

or’ 

401. Sanitary Crosets, 8. H. Adams, York. 

402. Storinc PHOTOGRAPHIC PLaTEs, J. E. Thornton, 
Manchester. 

403. Drivine Gear, A. R. Sennett, London. 

404. Burners for Compustion of "Gas, A. R. Sennett 
and R. Lavender, London. 

405. Hat Presses, W. H. Blackwell, Lancashire. 

406. gy Lips or Doors and Vatves, A. 

ee. 

407. PLANIMETERS, J. Goodman, Leeds. 

408. Lamps for BURNING METALLIC Maonesivum, J. C. 
Shenstone, Colchester. 

409. Harr Curers, H. Dalgety, Birmingham. 

410. MANUFACTURE of IRonING Macuines, T. Cudlipp, 


mdon. 
411. Spixe for Boor Protectors, &c., J. E. Maddock, 
Birmingham. 


ig: 

412. Atracuinc Buttons to Cxiornes, R. and R. 
Busebaum, London. 

413, Uritisinc OveRFLOw on Werrs, R. Marshall and 
J. C. Smith, Tyrone. 

414. Compouxp PortaB_e Enoines, &c., F. J. Burrell, 
Thetford 

415. BicycLe Sranp, D. Brecknell and P. H. Hawkins, 
Birmingham. 

416. Seoet for Fryinc-pans, C. Hartley, Bradford. 

a — Wixpow SasHeEs, E. Williams, 


418. Sicwpoarps, T. Armitage, Bradford. 
419. A Smoker’s Comprnation, L. E. Nicholas, Lanca- 


shire. 
420. REMoviNc Dust from Carpets, W. B. Thomson, 
ick, N.B. 
421. Compinep Tar and Tap Hove Coser for Casks, 
422. RELEASING Boats from Davit Tackizs, J. Muir, 
Liverpool. 
423. Matcu and other Boxes, R. Bateman, Birming- 


424. ScALEs for Weicuine, F, G. Rugg, Kent. 


425. Hat and Coat Hooks, D. Knowles, Staffordshire. 
426. Borrizs, &c., J. ie, G Ww. 
. Smith, ere: 


427. WasH- ay ge 

428. SMOKING Pipzs, G. 

429. Bag 70s Fa System for Giaesre’ J. L. 8 Guth- 
430. Racks for , and Carns, &c., C. Smith, 


London. 
481. Mrrremsc Macuines for Woop, W. J. Perkins, 

mdon. 
432. InDIA-RUBBER Tires for VeLocirepss, 8S. H. Fry, 


on, 

433. — Seats for Rowre Boats, J. C. Bruncke, 
ndon. 

434. Mera.uic Boxes or Cans for Preserves, L. Lams, 


ion. 

485. ay Aprpiiance, G. T. Cooper and D. F. 
Saunders, on. 

436. Smokers’ lle Cases, M. and M. C. Hart, 
Isleworth. 

437. Tapes or Trays for Invatips, &c., T. C. Ewbank, 
London. 

488. CanpLE-HOLDERS, F. H. P. and R. M. Berlyn, 
London. : 
439. Torrepors, B. J. B. Mills.—(W. S. Sims, United 

States.) 
440. Composition for Removine Boruer Scatz, H. J. 
Haddan.—{ W. Blackburn, United States. 
441. Mitt for Grinpinc Cerza.s, L. and C. 
Golay, London. 
442. Topacco Pipes, A. J. Boult.—(H. Vuiliard and 
, France 
443. Cameras, R. Fowler, Liverpool. 
444. Venicte Waee.s, R. McLean, Londo 
445. Marxine Corron Bates, G. B. Taylor, * Liverpool. 
- Vatves or Taps, J. B. Butterfield, 
Povisnine Pate Giass, W. Smith and H. A 
“beeen: Liverpool. 
448. Deiverine O11 about a Sur at Sza, C. C. Couves, 


mdon. 
-. Pars for Batine Hay, &c., E. T. Bousfield, 
n 
450. Manoracrure of Net-Lace, W. H. Heymann and 
C. J. Cox, London. 

451. Corn-FREED Mecuanism, W. 8. Simpson and E. 
Sandow, London. 

452. ey tine AncHor, &c., A. L. C. Laneand J. Neeve, 

mdon.. 

453. Boors, G. Demarés, London. 

454. Liquip Compounp, 8. Brett, London. 

455. Hotpinc Toots while Grinpinc, R. James, 
London. 

456. Cuttisc Giass Piates by Macuinery, W. J. 
Fe ye London. 
. Hair Curuine Device, J. E. Legavre, London. 
tse. Enoines, E. Kehlberger and L. Fouque, London. 
459. Steam Generators, G. G. M. Hardingham.—(7. 
F. Morrin, United States.) 

460. Feepixnc Nas to Box-nartinc Macurnes, J. M. 
Webster, London. 

461. Apsustinc Music Sranps, &c., J. W. Deans and 
A. M. Foster, London. 

462. Stoves, A. Binnie, London. 

463. ButTon-FasTeNING Macuines, H. H. Lake.—(&. 
H. Brown, United States.) 

464. Kyoss, J. Thinnes, London. 
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465. Steam Generators, W. eons, Bolton. 
466. Cycies, J. L. Crawford, G 
467. Ru DER, G. R. and G. Sandford, Gravesend. 
468. SipHon to Decant Wine Borr.ss, A. E. Woodgate, 
jirmingham. 
469. Dri_t Atracument for Latnues, J. R. Hughes and 
E. Catchpool, Stratford. 
470. Coin-FrEED Gas Meters, 8. and T. Glover and J. 
Critchley, Manchester. 
471. Liv for Jvues, J. Aitken, G! 
= STaMPING MILLs for the Seavemnsnen of Orne, 
A. Vesta, Burnley. 
473. Frre-piaces, A. E. Spurrier, Birmingham. 
474. Fivrer, of A. Koellner, London. 
475. = TeLernone, &c.; Wires, A. E. D. 
rs, Sow 
476. Wire Covupiine for Evecrrica, Conpuctors, 
W. E. Banta, G we 
477. LATERAL MOVEMENT Cuvucks, J. R. Hughes and 
A. J. Evans, London. 
478. Dyeinc or Cotourine Woot, H. A. Foster and J. 
Frost, Halifax. 
479. AUTOMATICALLY Guipine Setvaces of Faprics, 
E. Gessner, jun., London. 
Srock1nos, W. B. Maxfield and J. Hallam, 
iter. 


icester. 

Printino, &c., on Or_ciotn, P. R. de F. d'Humy, 

ye ney 

482. ATTACHMENT TREADs for Boots, A. 8. Cartwright, 
Birmingham. 

483. Woon Pocket, R. L. Davis, Barrow-in-Furness. 

~ Puttey Briockxs, J. Mackenzie, Stockton-on- 


ees. 
485. Crex., H. Wilson, Gateshead. 
486. — Tuse for Ve.ocirepes, G. L. Cooke, Not- 


487. el E. J. Walch, Bradford. 
and other Arricies, J. M. Edelsten 


489. TREATING the Smoxe of Cumneys, E. R. Salwey, 
Bristol. 


490. Exectrric Batreries, 8. A. Rosenthal and W. 
Smethurst, London. 
491. VeLociPepes and other Macuines, W. E. Roberts, 


London. 
492. Bracket for Execrric Lamps, R. Williamson, 
London. 


*. Hot-water Vatves, A. H. and T. A. Gadsby, 
Vewin, 

494. Pants, C. Smith, G 

495. PACKAGE CARRIER Sor Vaiocuranen, Cc. H. Lam- 

son, London. 
496. Sprvp_e Bearinos for Sautrie-Boxes, W. Hod- 
n on. 
497. Srnixo ~—<egteaaaeel for Bicycte Sappues, A. H. 


498. Mcgee 4 Apparatus, M. Schaffter, London. 
499. PortaBLte Reapinc Lamps, W. ’ Bruford, Bir- 


a 
ws . Process of Coatinc Metats, R. Heathfield, 
irming’ 

sol. Dawixe Gear for Vevocipepss, E. J. J. Ranger, 


on. 

502. Apparatus for Treatment of Sewace, J. E. 
Keirby, London. 

508. WriTinc PENS, G. Curtis and A. E. A. Burmester, 
London. 

504. Water Locomotive, W. H. Munns.—(@. H. Pond, 


United ween | 

505. Rar-way Swites, W. H. Munns.—(L. Copeland, 
United States.) 

506. Syrince, W. H. Munns.—(F. Sihler and H. Scott, 
PO spe States.) 


Couric, W. H. Munns.—(X. H. Bowling and 
wr and C. H. Follett, United States. 
508. Execrric Conpuits, W. H. 
United States.) 
509. Winvows, W. H. Munns.—(G. Roxer and C. Rogier, 
United States.) 
510. Porato-piccinc Macuine, W. H. Munns.—(B. 
Howard, United States.) 
a Seen for Coverinc Cicarettss, H. Jeffryes, 
ndon. 
512. Pencit-HoLpers, W. P. Thompson.—(H. Meyer, 
Germany.) 
518. Moustacur Guarps, L. 8. brag London. 


unns.—(H. Young, 


514. Brrp-cace, W. W. Horn.—(F. M. . Gilbert, United 
States.) 

515. Express Cans, W. W. Horn.—(F. Bernardin, 
United States.) 


516. TREATMENT of Coprer Org, A. Watt, London. 
517. Comptnina Acetic Rapicites with AROMATIC 
Amine, C R. Bonne.—(H. Kohler, Germany 





) 
518. Steam Generators, A. P. Jones.—{ The Société 
Anonyme du Générateur du Temple, France.) 


519. pay Bapernave, G. H. Needham, R. Sta 
and W. Smith, London. helinpiaats: 

520. wo cag pons oy and Borriie Liquips, N. 8. G. Wil- 

521. Lirt for PASSENGERS and Goops, F. Wilkins, 

on, 

522, Screws and Locx-nuts, C. W. and F. W. Kitto, 
London. 

523. Drituina Hotes, D. Phillips and J. R. Hughes, 
London. 

524. Preparine Siass, T. D. Hayton, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


437,160, Dynamo-eLecrric Macuive or Moror, M, 
Mayer, New a ale: = June 12th 
beg or or electric motor consisting of 
base plate in parts a and b, which when 
er form a frame, iron 
ore whose tower ends are banged in said frame and 
ited thereto and to each os plate consisting 





of uprights ec”, connected at their r ne by cross 
pi and ‘provided with penn ym 


projections c’”, 


(az 7I60) 











[ -—~ oe 





aid ties teat 


peal: a — less than een 
leces c” and the projections ¢’””, extensions d’” 
of be bolts a’, which pass Le Pe = magnet 
plates ¢, cross he 5 Jan exten- 


armature is located between the projections e”” and 

cross pieces c”’. 

407,888, Drv ICE FOR Testinc Crank Pam, A. McDuff 
a October 5th, 1889. 


437, Oe GaS-CYLINDER YOR ELEVATING er 
J. J. B. H. Payne, Lipscombe, Tex.— 


Filed March 6th, 1890. 
gas-producing cartridge is 


- aa slow-burn: 
Lin a combustion =. which commonicates 











with ‘gmete in wiles ininglenel Me ance to the 
gun. © cartri fired the gas generated 
pushes the piston up and thereby elevates the gun. 

437.289. ExransiB_e Piva ror Testinc Pipes, W. 5S. 
Clark, Philadelphia, Pa.—Filed a 10th, 1890. 

Claim.—The tubular screw 6, provided with a nut 7 





and tapering plug 6, 8, in combination ye an elastic 
ll upon thé said pi 1g 8 when 





tea in closing pips open’ substan’ as and 
ie the purpose set forth. mes 4 















Jan. 28, 1891. 


THE ENGINEER. 


61 








REVOLVING CYLINDER ENGINES. 
No. Ill. 
REGULATING AND REVERSING. 


MovERN engine valve fittings have not only to effect 
the necessary reciprocations of the piston, but are also 
expected to effect an economical action of the steam at 
a variety of powers, and to produce reversal of the 
direction of rotation. The first of these subsidiary but 
important conditions is produced by arranging an earlier 
cut-off, the latter by alternating the steam and exhaust 
actions. Usually the point aimed at is the reversal of 
the engine, the reduction of power being produced by the 
intermediate action of 
the gear between ahead 
and astern. 

Perhaps the most 
natural plan for re- 
versing an engine is to 
reverse the direction 
of supply and exhaust, 
that is, to convert 
that which was supply 
into exhaust, and thet 
which was exhaust into 
supply. This method 
is very frequently 
adopted in revolving 
cylinder engines, as not entailing any elaborate fittings. 
It is hardly necessary to say that this reversal of flow 
is produced by simply fitting an equivalent to a slide 
valve in the cieens 8 a little away from theengine. By 
sliding this secondary valve p Het 4 the necessary 
distance, steam enters where originally it escaped, and 
escapes where originally it entered. 

A similarly simple means is to alter the centres of the 
main rotary mechanism. In Fig. 5 it is plain that if the 
centres of cylinder 
frame and excentric 
frame be at C and A y 
respectively the effect 
of pressure behind the 
piston will be to turn 
the mechanism in the 
direction of the plain 
arrow ; and that if the 
centre A be passed to 
a position B, then the 
effect of the force will 
be to turn it in the 
direction of the dotted 
arrow. This method 
is adopted in the Rigg 
engine and Hicks 
engine. In __ these 
engines the pin A is 
secured to a sliding 
block, which is slided 
by ascrew along a straight line A Binto position B. As 
regards intermediate action, when the point A reaches C, 
the centre of the cylinder frame, the engine stops as the 
piston has no stroke. In the intervals A to C and C toB, 
the effect is to shorten a stroke of the piston itself. This 
peculiarity of the action in interfering with the movements 
of the main mechanism, limits its utility. It cannot be 
effectively used as a steam engine, on account of the great 
clearance spaces which are introduced in intermediate or 
reduced a womens This quality, however, meets 
very well the conditions when water is the working 
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medium, as the quantity of water used is then equal to 
the volume swept through by the piston, and thus onl 
sufficient water is used to produce the power required. 

he power to move the centre would be very great; 
especially when the engine was in action, as the whole 
force acting on the piston would be exerted on the slide 
that held the centre. This effect would be diminished 
greatly in balanced engines. 

A somewhat more suitable intermediate action for a 
steam engine might be obtained by attaching the axis 
whose centre is to be adjusted to a swinging or suspension 
bar instead of a sliding block. This bar would be 
stationary while the engine was steadily running in one 
direction, but would be turned through a certain angle 
when it was required to modify the speed or direction of 
rotation, Such an arrangement is shown in Fig.6. With 
this fitting the stroke of the engine would not be so greatly 
affected, and in the limiting case, when the radius of the 
suspension bar is equal to the distance between the 
centres of the engine mechanism, the stroke would not 
be altered at all in the intermediate positions. In these 
intermediate positions the action of the steam would 
come into play earlier, the stopping being produced by 
the combined effect of an ae cut-off and an early 
admission. 
_ Reversal is also produced by altering the relative posi- 
tion of the port block to the cylinder face. The valve 


gear adopted in Fig. 1* will reverse the movement, if the 
block, through which aye the channels of permanent 
supply and exhaust, turned through an angle of 
180 deg. It is obvious that this alteration is consistent 
only with motion in the direction of the dotted arrow 
marked in that figure, and inthe direction of the plain 
arrow if the ports be as indicated by the plain letters. If 
steam entry and exhaust is to be equally officient when 
running in either of these directions, then the lengths of 
the steam and exhaust cavities 8 and E should be equal. 
If the block be turned through 90 deg., then the early 
admission of steam, which takes place when the piston 
has only returned one half stroke, brings the engine up. 
It is not suited for such expansive working, as the 
admission takes place as early as the cut-off. 

A more efficient arrangement is that adopted in the 
Parsons engine. The valve face, in this case, is an 
annular face placed excentrically to the cylinder frame, 
as indicated in Fig. 2. Control over the cut-off and direc- 
tion of turning is obtained by varying the excentricity of 
the face. This is readily done by attaching a fixed arm to 
the valve, pivotted at a distance from its centre. Suitable 
screw gearing, as shown in Fig. 4, being introduced, the 
position of the valve may be altered. If turned through 
such an angle as to reverse its excentricity into the posi- 
tion shown in dotted lines, then the relative positions of 
permanent exhaust and supply are reversed, and the 
engine must revolve the reverse way. The period of 
admission may be diminished by alterations in the excen- 
tricity, and thus the cut-off made to take place early. It 
may be noticed, however, that, approximately, an early 
cut-off is accompanied by an equally late admission, 
which limits its value as a proper expansion engine. 
When the centre of valve face coincides with the centre 
of cylinder frame, the cylinder ports are completely 
covered, and the engine consequently stops. 

When separate valve gear is used reversal is easily 
produced, in some cases with less complicated fitting 
than is adopted in fixed cylinder engines. For example, 
when the usual excentric gearing is used it is only 
necessary to alter the relative position of the excentric 
to the cylinder frame to cause the engine to move the 
reverse way. As the excentric in these engines is secured 
to the fixed frame it is a comparatively easy matter to 
change its position. It may be attached to a slide so as 
to cause its centre to pass over the centre of revolution 
of the cylinder frame in its passage across; it may also 
be made to turn around the axle of the cylinder frame, 
or it may be swung through any intermediate arc by 
means of a radius bar. When it occupies its opposite 
excentricity it is obvious that the engine will work fully 
in the reverse direction, and this independent of whatever 
means are used for its translation. If slided across over 
the main centre, then the action of the slide valve will be 
such that only its stroke will be diminished, becoming 
zero when the centres coincide. If turned around the 
axle of cylinder frame, the stroke of the valve will not be 
affected, but all the operations by which the steam is 
distributed will take place earlier and earlier, until at the 
centre the early admission completely checks the piston 
advance. When following an intermediate arc a 6, the 
action is a combination of the previous two. As the 
centre of the excentric leaves its extreme position a, the 
action of the steam is earlier and the stroke shorter. B 
suitably limiting the extreme positions a and b of the 
excentric, and providing a suitable swinging radius, the 
distribution of steam could be made, if thought advisable, 
very nearly the same as that produced by an ordinary 
link motion with a fixed cylinder engine. In making any 
comparison between revolving cylinder engines and fixed 
cylinder engines, it must therefore be remembered that 
the disadvantage of the former in having its cylinder and 
vale gear revolving is to some extent counteracted by the 
possibility of its possessing simple and effective reversing 
gear. 








THE LITTORAL MOVEMENT OF DRIFT. 

THE number of the Transactions of the American 
Society of Civil Engineers for September last contains a 
paper by Professor Lewis M. Haupt on the “ Littoral 
Movements on the New Jersey Coast, with remarks on 
Beach Protection and Jetty Re-action,” and an account of 
the discussion thereon. This paper is of special interest 
as following on the paper by Mr. W. H. Wheeler on 
“Bars at the Mouths of Tidal Estuaries,” read and dis- 
cussed during the last session of the Institution of Civil 
Engineers. It is satisfactory to find that the views which 
were put forth by the majority of the speakers at that 
discussion are confirmed by the opinion and experience 
of American engineers. Quoting the summary given in 
the paper on “ Bars,”’ Professor Haupt remarks that the 
principles there laid down have been completely antici- 
pated on his side of the Atlantic, and considers that the 
substantial unanimity of opinion of the members who 
had taken part in the discussion before the American 
Society is the more remarkable because hitherto very 
little attention has been given to the subject of harbour 
improvement by the civil engineers of the United States ; 
whereas the constant discussion which has occupied the 
British Institution of Civil Engineers has, in his opinion, 
greatly aided in extending the supremacy of the United 
Kingdom to the remotest quarters of the globe. 

In his paper Professor Haupt remarks that the result 
of a protracted investigation of the effects observed on 
the coasts of America has led him to the conclusion 
that, whatever may be the cause, there is in many cases 
a determinate direction to the movement of littoral drift; 
that this drift forms the most potent element in obstruct- 
ing the navigable channels of inlets; and that but little 
aid can be obtained from the use of parallel or convergent 
jetties for removing bars by the concentrated ebb currents. 
That of the various forces, winds, waves, currents and 
tides which conspire to mould those bars, it will be found 
that the unceasing action of the breakers upon a receding 


shore line, as affected by the direction of the flood ‘tide 
and littoral currents, is far more effective than the “ pre- 
vailing winds,” and offered the only satisfactory solution 
of many phenomena which were in direct violation of the 
wind-wave theory. Professor Haupt gives the result of 
observations on different parts of the coast of New 
Jersey, where, although the more violent gales come from 
the north-east, the travel of the beach is uniformly south- 
ward, or in the direction of the flood tide along the shore. 
In dealing with the effect of scour, Professor Haupt con- 
tends that the depth of channels is not maintained so 
much by the velocity of the water as ‘by the eddy- 
ing or boring action of the millions of tons of tidal 
water during the flood tide.” For the improvement of 
bars and tidal channels he formulates the following prin- 
ciples:—(1) Keep out the littoral drift; (2) let in the 
flood tide; (8) conserve the ebb energy over a limited 
sector of the bar; and (4) maintain a continuous action 
of the ebb currents. These principles almost entirely 
coincide with those laid down in Mr. Wheeler’s paper. 
He further contends that two parallel or converging 
jetties, if placed near enough to be effective in scouring 
the channel, may prove injurious by throttling the free 
entrance and exit of the tidal water, and that the object 
can frequently be better obtained by a single jetty 
designed on proper principles. 

The difficulty lies in determining how far apart jetties 
may be placed, so that they may co-act and produce the 
maximum effect with the available prism of discharge. 
The answer to this question, he contends, is to be found in 
the amount of reaction which the jetties can be made to 
develope—depending upon the resultant volume and 
velocity of the fluid prism. A trough is scoured out by 
currents flowing parallel to obstructions, and deep holes 
or pools are produced by concave bends. The fluid prisms 
adjacent to jetties are affected by the frictional resistance 
of the walls, so as to eddy and bore upon the bottom, 
thus cutting two channels, one on either flank, while 
the central prism will not be materially affected, and 
there will be left a middle shoal. As the space between 
the jetties is contracted, although the cross-section 
diminishes in the same ratio, the amount of reaction of 
each jetty remains practically constant, and the middle 
ground is cut down until when the jetties are brought so 
close as to co-act, it disappears altogether, and there will 
result a normal and self-maintaining channel. He 
further holds that jetties should start from their abut- 
ments in a direction tangent to the flow, and curve 
gradually over the obstructing bar, so as to maintain a 
continuous reaction along the concave face to deep water, 
and thus a channel, sufficiently capacious for navigation, 
can be secured and maintained. For ordinary velocities 
of from three to five feet per second, the width of 
the channel at the 25ft. contour will be found to vary 
from 300ft. to 400ft. Hence, when two jetties may be used 
without seriously diminishing the volume of flow, they 
may be placed from 600ft. to 800ft. apart with good results. 
When the currents are those produced by tidal water 
only, then jetties in pairs will prove injurious as ordi- 
narily constructed, since they prevent the free ingress of 
the only water available for scour. In such cases a 
single reaction jetty, which is detached from the shore to 
let in the flood-tide, but which maintains a continuous 


Y | reaction across the bar, will be found most efficient, as 


well as much less expensive. The single concave jetty 
at Bilbao, in Spain, is quoted as a most successful in- 
stance of work of this description. 

In the discussion which followed, Mr. H. C. Ripley 
gave the following results of the survey of the Bragos 
River, Texas :—(1) The average width of the river was 74 
per cent. less in bends than in reaches. (2) The average 
sectional area was 18} per cent. greater in bends than in 
reaches. (8) The average minimum depth was 58 per 
cent. greater in bends than reaches. (4) The average 
hydraulic radius was 24} per cent. greater in bends than 
reaches. (5) The average ratio of the minimum depth to 
the hydraulic radius, was 29 per cent. greater in bends 
than reaches. (6) The average wetted perimeter was 6} 
per cent. less in bends than in reaches. It will thus be 
seen that while the average width and wetted perimeter 
are slightly less, the sectional area is greater, and the 
maximum depth is decidedly greater in bends than 
reaches. It thus becomes apparent what an immense 
advantage the reaction principle possesses in deepening 
channels, and it would seem to be beyond question that 
the same principle applied to the form of a jetty or wall, 
where the water is constrained to flow along the concave 
face of such a structure, would produce results greatly in 
excess of what could be produced by a right line 
structure. 








COMPOUND MARINE ENGINES SIXTY 
YEARS AGO. 
No. VIII. 


Tue canalisation of the Moselle, like the “redresse- 
ment” of the Rue Montagne de la Cour, Brussels, and 
the formation of a street affording direct communication 
between Holborn and a point in the Strand near THE 
ENGINEER Office, has been under consideration any time 
these fifty years; and now, on account of the many 
industrial interests involved, this much-needed work 
seems in a fair way of speedy accomplishment. The 
great difficulty in navigating the Moselle, too little known 
to British tourists, has been and is still the shoals in its 
bed during summer and autumn, although the last new 
steamer of the Moselle Navigation Company—the Ber- 
ninghaus, built by the late constructor of that name— 
surmounts the difficulty owing to an almost incredibly 
slight draught. 

We stated in the first article of this series! that 
Roentgen built the first steamer which plied on the 
Moselle, among the principal rivers of Europe ;. and there 
is little probability that its navigation was less difficult 








* Sce THe ENcrnrer for March 7th and April 25th, 1890. 





1 See THe ENGINEER of 28th March, 1590. 
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then than now. It is evident from an examination of 


the old drawings rescued from Fijenoord that the 
first Mosel boat was destined to be fitted with 
compound engines like the Maas boat and other steamers 
me the —_ “> viz., oo ge but Nox it was | 
subsequently a and heavy low-pressure 
cylinder would cause too date a draught for ‘he chalionr 
Pp in the river. Accordingly, two high-pressure | 
cylinders were put into the vessel opposite one another, | 
eir centre lines forming a more obtuse angle than those | 
of previous engines. But, after the actual experience of | 
the first boat, which drew 20in. of water, it was found | 
that a margin of draught was still available; and so the | 
second boat was provided with one low-pressure and | 
one high-pressure cylinder, fitted to the sides of a| 
multitubular boiler, and inclined at a very acute angle 
with the horizon, but parallel instead of being oppo- 
site. These ‘ Moezelboots,” as they are called in | 
Dutch, are not mentioned in the lists, compiled by Mr. | 


engines of the first Mosel boat is shown by the mention 
of “ high-pressure piston” in the table of dimensions on 
the original drawing “‘C 2”—reproduced on this page—of 
“ Stoommachine voor de Moezelboot’—to which “I” has 
been subsequently added in red—initialled “H.S.,” and 
dated “ 5th October, 1889.” The table gives diameter of 
cylinder, 15in.; stroke, 5ft.; travel of valves, 84in.; stroke 
of expansion valve, Qin.; diameter of air pump, 5}in.; 
and diameter of paddle-wheel, 12ft. Besides this table 
and the dimensions figured on the drawing, there is in 
the original a drawn scale of jin. to the foot. As will 
be seen by the plan, elevation and longitudinal section, 
there is an expansion slide at the back of the main 
slide-valve, and the air-pump bucket is worked tandem | 
by a prolongation of the piston-rod. 

The above drawing probably shows the first design for 
the high-pressure cylinder under the supposition that the | 
other would be a low-pressure ; and there is every reason to | 
believe that the subsequent drawing ‘‘C 36”—reproduced | 


the cross section showing the independent cranks. The 
cylinders are parallel, one on either side of the boiler, 
and inclined at an angle of about 25 deg. with the horizon. 
The air pump, is shown by other drawings, to be vertical 
and pol we y side links and rock beams from a supple- 
men connecting-rod, off a crank-pin in the fly-wheel, 
11ft. in diameter, as appears by circles in the side elevations. 
A belt from the fly-wheel on to a small pulley on an 
intermediate shaft, and another belt from a larger pulley 
on that shaft to a small pulley on the fan spindle brought 
up the speed. That all these arrangements were carried 
out is probable on account of the oil and dirt on the draw- 
ing, made }in. to the foot, showing it to have been 
worked from. 

The detailed drawing of the multitubular boiler, 
“D17,” with fan for forced draught, is shown, reduced, 
with its scale of 11ft., on p. 63. The writing and dimen. 
sions are given in English, and there is an alteration to 
the shell in red, reproduced by dotted lines and shading. 
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PROJECTED HIGH-PRESSURE CYLINDER FOR MOSELBOOT I., 1839. 


Tideman and Mr. Wolfson, of old steamers fitted with 
compound engines, probably because the first of them 
was not actually so fitted; but the general arrange- 
ment of the compound engines of the second boat 
resembles that of the Maasboot, No. 17 on Mr. Tideman’s 
list, the cylinder drawings of which have already been 
published in these columns.2 The Mosel, like the Maas 
boats, had boilers of the locomotive type, fans for forced 
draught, and independent paddle wheels, while the 
cylinders of both were fitted with piston valves; but the 
former also had hollow shafts and separate expansion 
valves on the high-pressure cylinders. “C” was found 
to be the letter by which the drawings of the Moezelboot 
I. was distinguished; and “D” that of Moezelboot II. 
From a large number of drawings so marked we have 
selected for reproduction sufficient to fix the early date 
of these vessels, 1839-40, and to show that the above- 
named refinements of design and construction were 
then actually adopted. 

That it was originally intended to compound the 





2 See Tue Excineer of 19th September, 1890, in which ‘number the 
two lists are also given. 


on p. 68—entitled “‘Stoom-Machine voor de Moezelboot 
No. 1, Mosella,” dated “ Fijenoord, 4 Maart—March— 
1840,” is that of the two high-pressure cylinders of the 
first boat as actually constructed and fitted. Besides the 
drawn scale of “ 7 Eng. Voeten,” the original drawing bears 
mention of ‘4 schaal;” and it is evidently the working draw- 
ing, because of marks showing that it has been nailed down 
toa board with laths. The longitudinal section shows the 
method of working the piston-valve and the expansion 
valve; but a note initialled “H.§.,” states that the 
expansion gear was not fitted —Expansie Werk niet aange- 
bracht. The plan clearly shows the shaft to be hollow; 
and the arrangement for working the air pump was pro- 
bably the same as that in the second Moezelboot, which 
was actually compounded, and to which we will now 
turn our attention. 

The drawing “ D 8.”—reproduced on p. 64—“ Machine 
en Ketel voor de Moezelboot No. 2,” again initialled ‘‘H.S8.,” 
gives plan and two side elevations, one with the high- 
pressure cylinder and the other with the low-pressure 
cylinder, dotted, of the compound engines of this vessel, 
with boiler of locomotive type and fan for forced draught, 





The plates are mainly connected by angle iron, there 
being very little flanging except in the front tube-plate. 
The fire-box is of iron and the tubes brass, of 2}in. and 
2jin. internal and external diameters respectively. The 
pressure is stated to be 70 1b. ~ square inch. 

The drawing “ D21,” published in our issue of the 26th 
of December, 1890, “‘ Teekening der Machines en Pijpen,”’ 
shows the general ment of engines, boiler, and 

ipes, and bears a drawn scale of 8 English feet, lin. to the 
oot. There is a vertical section of the high-pressure 
cylinder, and a side view of the low-pressure, with piston 
valves as in the first Mosel boat. The fan is again shown, 
and the cocks and pipes are made prominent by elaborate 
shading, the brasswork being coloured a bright yellow. 

The arrangement of inclined cylinders opposite 
one another—the high-pressure forward and the low- 

ressure aft—was retained in the Rhine boats of the 
ederlandsche Stoom Boot Reederij, most of which were 
built at Fijenoord by the Nederlandsche Stoom Boot 
Maatschapij. This company, under ere direction, 
took the first steps to sound and explore the Rhine sixty 





years ago, when this river was found to be navigable so 
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high as Strasburg for steamers drawing 4}ft. of water. | Kayl, a small village opposite Strasburg. We have | with a multitubular boiler, like that of the Moezelboot II. 
Though the daily passenger service of the Reederij, or | said that the “last of the race” of old Rhine boats | —illustrated herewith—but with a bowileur or water-tube 
Association, only extended to Mannheim, the towing of | with Roentgen’s compound ‘engines was the Laurens | boiler like the second supplied to the Hercules—already 
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ENGINES, CARRIED OUT, OF MOSELBOOT |, 1839-40. 


vessels (was undertaken’’quite up to Strasburg. In sup- | Janzoon Koster, which was sunk in a fog:about a year | illustrated—worked to a pressure of 521b. She had 26in. 
rt of this there is extant an engineer's report, dated | and a-half ago, and blown up because it was not thought | and 32in. cylinders, with a stroke of 7ft., and made 
ecember 13th, 1844, written on board the Vulkan, off | worth while to raise her. She was not originally fitted | twenty-eight revolutions:a minute. The boilers of the 
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MULTITUBULAR BOILER WITH FORCED DRAUGHT FOR MOSELBOOT 1840 
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Koster, the James Watt, the Rotterdam I. and II., and 
Willem de Tweede had large water-tubes, inclined down- 
wards towards the back, where they were connected with 
a transverse tube in which all the mud collected, and 








grate. The coal consumption of the Koster was 
1608 English pounds per hour when indicating 180-horse 
power. [These figures are given by Mr. Van Ollefen, but 
Mr. Croll considers the power to be nearer 380 indicated 


when that gentleman was superintendent engineer to the 
Reederij, and the Koster was making her first run after 
repairs, as they were nearing the quay at Dordrecht, he 
heard a great thumping; and the captain ordered the 
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which was fitted with a blow-down cock. The floor of 
the ash-pit was tiled, and contained two or three inches 
of water, which received the hot ashes as they fell; and 
the steam thus generated was useful in cooling the 


COMPOUND ENGINES AND BOILER OF MOSELBOOT Ii, 


horse-power.] The boilers made steam well for the com- | 
paratively high pressures then adopted; but they primed 
fearfully, as shown by the following yarn spun by Mynheer 
Von Olicten, Lloyd’s surveyor at Amsterdam :—In 1881, 





boatswain to get the anchor ready. The engineer, how- 
ever, told them there was no danger, and added, while 
patting the low-pressure cylinder, “She's only a bit 


| priming, but she’s a good strong old engine.” 








COMPOSITE BULL METAL YACHT EDIE. 


THE composite yacht Edie, 13 tons rating Y.R.A., repre- 
sented by reproduction from instantaneous photographs was 





Acland, late R.A., and Mr. John C. 
Stone, shipyard, Erith, in 
the early part of this year. 
Various novel features in 
her construction and sail 
plan would interest yachts- 
men and naval architects. 
The class which this small 
pee was designed and 
uilt to race in is better 
known on the Thames as the 
“21 footers,” and was 
created by the Corinthian 
Yacht Club about three 
years ago. Probably no 
other class on the river has 
excited so keen a rivalry or 
provided better or more 
genuine sport than has this. 
Length (L.W.L.) is limited 
to 21ft., sail area to 500 
square feet, and no time 
allowance is given, so first 
home wins. Our best de- 
signers have been called upon 
to produce these little ships, 
and it is not uncommon to 
find the first four or five 
arrive within two minutes 
after a race of fourteen or 
fifteen miles. The features 
alluded to as regards the 
hull are the use of rolled 
Bull’s metal frames and 
deck beams throughout, 
whilst the keel plates are 
also of the same material. 
The stem, sternpost, and 
heels of the frames run into 
this keel plate, and when 
rivetted up the lead keel is 
run in, the actual saving of 
weights in this small yacht 
being equal to at least 5 cwt. 
The great strength of this 
metal—greater than that of 
mild steel—allows of coa- 
siderable reduction in 
weights, and as it is practi- 
cally non-corrosive, it is far 
more cleanly than is possible 
with steel. The sail plan is 
what might be called a gunter-lug—that is, a lugsail attached 
to the mast at the heel. It is obvious that this plan should 
afford special advantages compared with the ordinary sail, 
but unfortunately the canvas was considerably heavier than 
that of the competing yachts, so a true test of its merits is 
delayed until the canvas is equal. Nevertheless, the result 
of the season is fourteen prizes, among which are seven firsts, 
so that the owners have every reason to believe that the novel 
features introduced were justified. 


Bull, by Mr. Douglas 








THE PRoposED New BripGE OVER THE St. LAWRENCE.—There 


seems to be every probability that this bridge at Quebec will be 
constructed, Premier Mercer having had new plans for the purpose. 


LIVERPOOL ENGINEERING SOCIETY. 











- . | Li 1 
designed and built to the order of Captain Francis E. D. | ay oH agen 
| The chair was occupied by the president, Mr. F. 


On Wednesday evening, the 14th inst., the annual dinner of the | 
ineering Society was held at the Adelphi Hotel, | 
large attendance of members and guests, 

eston, | 





THE EDIE. 


and amongst those present were the Mayor of Liverpool— 
Mr. J. B. 7 ihe? the Mayor of Bootle—-Mr. Vicars—Mr. 
T. B. Roydon, M.P., Messrs. G. F, Lyster, Millard Reade, C. 
Birchall, C. 8. Pain, G. H. Little, J. A. F. Aspinall, H. P. Boul- 
nois, G. Fosbery, H.C. West, E. H. Bushell, Professor Hele Shaw, 
Dr. Hyde, Dr. Rentoul, Dr. Dalton, and others. 

The Chairman proposed the usual loyal and patriotic toasts, after 
which the Mayor said he was no stranger in the mechanical world, 
as he was anhon, member of both the Marineand the Civil Engineer’s 





Societies. When he looked for the origin of the Liverpool Society, 
it was pleasing to feel that its existence was owing to Mr. G. F. 
Lyster. He did not mean Mr. Lyster alone, for had that gentle- 
man had no engineering pupils, probably that Society would not 
have come into existence. He might tell them that it was probable 
that the Institute of Mechanical Engineers would pay Liverpool a | 





visit during his—Mr. Morgan’s—year of office, and he could assure 
the members that they would have a cordial. welcome. At his 
request Mr. West had Lindly consented to act as secretary on the 
ion of the conf 

Mr. T. B. Royden, M.P., proposed the toast of the ‘‘Engineer- 
ing Profession.” He locked aoa that toast as the leading one of 
the evening, and he felt that it was impossible to describe in fit 
terms the value of the engi- 
neering profession. Their 
works were interwoven with 
the well-being of the com- 





munity. Without the marvel- 
lous efforts of ineers this 
country and its could not 


possibly have made the strides 
it had done. The marine engi- 
neers had enabled us to bridge 
over the ocean, and they had 
enabled us by means of their 
discoveries’ to reduce bd = 
of transport so as to lay the 
products of the whole world 
under contribution to supply 
our needs, Great as have been 
the strides, they felt that a 
field was yet open to them, 
so that they might make 
greater advances now than ever 
they had done before. Mr. 
Royden then at length alluded 
to the great advantages of the 
railway systems of the world, 
and referred to electricity as 
ranking among the most mar- 
vellous discoveries and develop- 
ments of later days, for by 
sending a flash through the 
ocean and across continents, 
they could beat the sun in its 
course, and make the moon but 
a laggard in point of time. 
Regarding the department of 
civil engineesing, they knew 
how much they owel to their 
excellent friend Sir John Coode, 
who had sent a telegram say- 
ing how sorry he was that he 
could not be with them that 
night. The works that Sir 
John had carried out at Colombo 
and Madras were lasting orna- 
ments of eminent skill, In 
coupling the name of Mr. G. F. 
Lyster with the toast, the hon. 
member said that in his travels 
in various parts of the globe, 
he had over and over again 
heard that the Liverpool Docks 
were the admiration of the 
world, 

Mr. G. F, Lyster expressed 
the pleasure he felt in being 
there and seeing in the chair 
an esteemed pupil who had proved himself worthy of the respect 
of the members of the profession. In reference to the projects 
now in hand, he said that at first he thought the overhead railway 
would never pay, but certainly it would be a great convenience to 
the travelling community. Mr, Lyster then traced the progress 
and development of engineering science, as instanced in the s of 
railway travelling, and bridges such as that constructed at Menai. 
Mr. Aspinall proposed success to the Liverpool Engineering Society, 
and was happy to have met several members on their visit to 
Horwich. Such a local a goes as that must be of benefit to 
those who could not attend the meetings of the parent society jin 
London. Mr. West proposed the toast of ‘‘ Kindred Professions,” 
including the Institute of Civil Engineers, the Institute of Naval 
Architects, the Chemical Industries and the Liverpool Architectu- 
ral Society ; Mr, Millard Reade responded. 
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VICTORIA GAP, HONG KONG HIGH LEVEL TRAMWAY. 
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THE HONG KONG HIGH-LEVEL TRAMWAY. 


Our engraving has been reproduced from a photograph taken 
on the Mountain Tramway uniting St. John’s-place, Garden- 
road, Hong Kong, with Victoria Gap. In another impression 
we shall publish additional views and particulars of this 
picturesque line. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





HEAVY GUNS, 

Sir,—Your surprisingly accurate forecast in THE ENGINEER of 
June 2nd, 1865, of what would result from the ‘‘capital error . . . 
committed in avpointing a Committee com; almost exclusively 
of military men to report on naval guns,” of which they, ‘‘as a rule, 
know nothing,” has n only too well proved and exemplified by 
te continuous failure of our heavy naval ordnance from that time 
up to the present, owing to a persistence in the crude plan of 
gaining twist rifling and weak studded projectiles, which you then 
so clearly showed to be wrong. is system has, however, 
been altered for the worse in the case of the heavy breech-loaders, 
which are actuated by delicate hydraulic apeense and need the 
protection of massive armour, yet cannot be relied upon for safely 
tiring even three rounds with reduced charges, and would to a 
certainty come to grief—probably destroying many of their own 
crews—in a naval battle. 

Your article now referred to gives a capital analysis of the 
relative merits of the guns which were assumed to have been 
fairly tested between 1859 and 1865; and while accepting, as if 
correct, the figures and text of the Committee’s report, you accord 
the palm to Scott's ‘‘ self-centreing principle of rifling,” together 
with his strong ribbed projectiles; and on October 27th, 1865, 
ycu emphasise your previous statements of June 2nd, and 
affirm that, taking ‘‘ the testimony of the Select Committee as 
evidence, we shall find that the Scott gun has not only held its 
own, but completely distanced all its competitors, save the French- 
Woolwich gun; while its projectiles possess so marked a superiority 
over those of this last, that we find ample confirmation of all that 
has been said in its favour as a weapon for naval men.” The 
accuracy of the French-Woolwich gun is assumed upon ‘‘ cooked” 
figures, for the Scott gun was in reality much more accurate—at 
least up to 1600 yards—as shown in enclosed table, and gave with 
20 lb. .of powder the same range as its rival with 251b., and an 
incomparably greater accuracy. 

In the sainqeeas shell firing, although the Committee’s shells 
discharged from their French-Woolwich gun were accurately 
turned in a lathe to the same diameter, and were finished with the 
advantage of a slightly higher gauge, they were neither more 
accurate nor did they range so far as the Scott shells, which were 
simply cast ; and in comparing what purported to be the best mean 
range of the Scott with that of the Armstrong Shunt shell, the 
figures of the mean deflection of the Scott shell had to be altered 
from 1:8 yards to 2°1 yards, to show a slight advantage in favour 
of the Shunt for accuracy. The length of range of its shell was 

kewise given far in excess of the truth. 

The cooking, which is common enough throughout the report of 
this so-called ‘‘ Rifled Gun Competition,” was commenced at the 
early firing with cast iron guns, when the deflections of the 








| projectiles discharged from the gun supplied by Admiralty request 


to Scott, and which were taken in feet, were changed into yards, 
and the result reported accordingly. 

Consequent, however, upon the false grounds on which the 
Admiralty at length very unwillingly accepted the French- 
Woolwich gaining twist rifling ont its projectiles — greatly 
weakened by undercut holes, and much strained by hard metal 
studs swedged into them—this objectionable gaining twist has 
been incorporated with the still crude — of copper bands in lieu 
of studs, and these bands are similarly fo by hydraulic 
pressure into grooves, encircling the lower portion of both shot 
and shell. This arrangement, which causes our ordnance to do the 
work both of an hydraulic press—to squeeze these copper bands 








necessary precaution that our heavy ordnance should be washed 
out after each round—vide Ordnance Reports. 

Continuing your remarks on the rifled gun competition, your 
leader of October 27th, 1865, states ‘‘that notwithstanding an 
extremely judicious use of figures, the Scott gun holds a place as 
the best weapon for naval purposes brought forward during the 
entire competition,” whieh, inaugurated in the beginning of 
January, 1859, lasted to near the middle of 1865 ; and you express 
the opinion that it would have been better “‘had the experiment 
been tried in the proper place—on a ship’s deck.” This, I may 
add, was the opinion of the Admiralty themselves, for they 
formally demanded the Scott gun from the War Department, and 
informed Scott that it should be fully tested on board ship. 








until reduced to the diameter of their bore—and of a rifling 
machine, to then shape them to the changing angles of the gun 
grooves, throws so violent a strain upon the breech and its closing 
appliances as to greatly shorten the lives of large ordnance, as 
only shown in the constant twisting and splitting of inner tubes, 
fractures of muzzles, bending, and damage to breech apparatus in 
quiet practice. 


Your article of June 2nd, 1865, says that the Scott ‘‘ gun is very | 


accurate ; that the shot are very cheap, and cannot get out of 
order ; and that in practice it is Le ay, le to foul the gun to such 
an extent that it cannot be loaded with the utmost facility. 
Furthermore, as there is no grip at the muzzle, shells, even though 
charged with gun-cotton, can be freely used ;” and you then point 
out the dangerous nature of the grip in the Shunt gun. 

The non-fouling, or slight tendency to fouling, is very different 
from that oecasioned by the present system of rifling, which fouls 
so much that a former captain of the Excellent assumed as a 


HAMILTON'S TRIPLE SCREW GEARING. 


| The gun was, however, at first kept back on pretence of examina- 
| tion, and the rifling was then bored out by order of the President, 
C.S.E., on the pretence of the gun being urgently required 
for another experiment ; and thus the intentions of the Admiralty 
were frustrated, and the sad result has been reached of our Navy 
being supplied with guns very unsuitable for a prolonged action. 
Rost. A. E. Scott, Rear-Admiral. 
Greenwich, December 19th. 


TRIPLE SCREW SHIPS. 

S1r,—I enclose an item that was published in the New York 
Herald of October 29th, 1890, and widely copied into other papers 
| here, and, I suppose, to some extent in Great Britain and elsewL ere. 

It gives an account of a new arrangement of screws or propellers 

for steamships, which I had made a working model of. Ailoving 
| a little leeway for the writer's imagination, the account, as you see 
| by the photograph of the model, is, on the whole, correct. 
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I did not make the model to any exact scale or proportion in its 
different The whole thing was made merely to illustrate or 
express the different combinations of which the arrangement is 
capable. As the picture shows, it is of a three-screw ship, one 
screw under each counter and one in the centre further aft in the 
stern frame, as in an ordinary single-screw ship. The centre screw 
is made larger than those under the counter ; in the model it is as 
2-14ft. screws and one of 20ft. in diameter, or about twice the area 
of each of the smaller screws. This is done to compensate for the 
back stream or broken water that the centre propeller works in, 
and also to utilise the better space and situation and secure all the 
possible propelling surface. 

The shafts are all on line, and herein is a radical difference 
between this plan and that of the new war vessel to be built for the 
United States Navy, which will have three screws, but the centre 
one will be four feet below the others, as the French ship, Dupuy 
de Lome, and Italian torpedo cruiser, Tripoli, are all on this same 
- ; one must be a copy from the other. The disadvantages of 

aving anything below the ship's keel are self-evident. 

Forward of the engines, which are not shown in the model, are 
placed a set of right-angled crank shafts which are connected to 
the main or engine shafts by sleeve or movable couplings; they are 
connected together by ordinary paralle) rods and straps, and when 
running they insure an absolutely uniform speed to each screw, 
and are a certain cure to racing, that fruitful source of breakages 
and accidents to the engines, and strain on the ship’s structure. 
The different combinations to work the ship in case of accident to 
one or two of either the engines or shafts will readily present them- 
selves to you, as by this plan either engine can be worked indepen- 
dently by means of the loose couplings, and thus one engine can 
drive three, two, or one shaft ; or the combined power of all three 
engines could be used on one or two as occasion might require. It 
would be economical, as each propeller would receive just that 
proportion of the aggregate power that it was using and no more. 

There would be one disadvantage caused by t screws all 
revolving in one direction, namely, the deviation from a straight 
line ahead caused by the different density of the water above and 
below the centre of the propeller, but this difficulty exists more or 
less in all screw steamships, and could be easily neutralized. Even 
if the shafts were not coupled together, at least two of the screws 
must revolve in one direction in any triple screw ship. 

The apparent advantages, I think, are these: a vastly increased 
propelling area in proportion to the submerged area of the ship’s 
bull, and therefore increased speed ; safety from ordinary breakage 
or accident to engines ; and greatly reduced strain on the ship, 
owing to the impossibility of either screw racing. 

As the model is not exactly complete, I may explain that the 
movable coupling is only shown on one shaft, the shown in 
the pho ph is only placed there to operate 1 of an engine ; 
but I think it is plain enough to explain itself otherwise, the inter- 
mediate lengths of shafting between the engine and screws are not 
shown in the picture. JAMES HAMILTON. 

107, Brook-street, Bridgeport, Conn., U.S.A., 

January 2nd. 





THE PRESERVATION OF COPPER MAIN STEAM PIPES. 

Sir,—I cannot explain scientifically why copper steam pipes 
turn hard and brittle after being a short time in use. Neverthe- 
less, practicaily, it is a fact that they do, and what I wish to point 
out to inspectors and engineers is how to prolong the life of their 
main steam pipes, and most probably their own. In the working 
of copper into pipes it has to be frequently annealed, so as to get 
it into proper shape without any fear of fracturing it. Of course, 
there are some pipes that may be easily worked into shape without 
the necessary annealing, but they are few; and when copper ha; 
been properly softened, it is wonderful what an amount of hard 
work it will stand before giving any sign of fracture. 

Well, if this is the case in the workshop, it ought equally apply 
to its after state. I have made and seen made steam pipes for 
various pressures from 201b. to 200 1b. per square inch, after 
being in use a while I have had the same pipes through my hands 
again ; and they have been as hard as the proverbial “nails.” So 
hard, in fact, that we could do nothing with them until annealed. 
Now if inspectors and engineers were now and then to examine 
carefully their steam pipes, and when found hard have them taken 
off and softened, examined and re-tested, they will find their pipes 
will serve longer and be safer. The way to test a pipe to find out 
whether it is turning hard, is to take a hammer and tap it gently 
on the pipe, and if it scunds with a bell-like tone it is hard, but if 
it gives forth a dull, short tone it is still soft. 

ich is the best pipe, a solid drawn or a brazed one? Thisisa 
question that has often been asked, and, I suppose, as often 
answered. My answer is that it all depends upon the size 
and shape of the pipe; if it is a straight one solid drawn, if it 
is about 6in. or 7in. diameter and a bent pipe brazed ; but at the 
same time allow me to say this, that if I was assured that a pipe 
had been properly brazed, I would prefer a seamed pipe before any 
other. During the last year I have superintended the making of, I 
should say, about forty or fifty main steam pipes, and I am pre- 
pared to say that those that have been brazed will stand more 
pressure than the solid drawn ones. That the seams should give 
way appears to me to be impossible. The system that we work 
under in loading the seams so as to make that part of the pi 
about 50 per cent. stronger than the rest of the pipe is fully 
warranted by the fact that in the last six years not one complaint 
has been made of any of our main steam pipes causing any trouble 
whatever. COPPERSMITH. 

Sunderland, January 14th. 


BAROMETRIC HEIGHTS. 

Srr,—As a reply to the letter from ‘‘ Mercury” in your last 
issue regarding the above subject, I will explain what I know about 
the matter. The units used in the following explanation are, the 
metre, cubic metre, kilogramme, and for temperatures the 
centigrades. 

The fall of the mercury in a barometer, when moved from a lower 
place toa higher, is corresponding with the weight of the inter- 
jacent column of air. As a rough approximation, it may be 
supposed that air is 11,000 times lighter than mercury, and that 
the barometer falls 1 mm. for each additional 11 m. in height—this 
only for small heights. A fairly good approximation may be 
obtained without the use of intricate form by considering the 
etratum of air between the two places as being under a mean 


att throughout the whole neight. B is the height of 


the mercury in the barometer at the lowest place; b is the height 
of the mercury in the barometer at the highest place; A is the 
vertical distance between the two places; 13596 kilos. is the weight 
of one cubic metre of mercury; 1°2932 kilos. is the weight of one 
cubic metre of air at Odeg. and under a pressure of 0°760 m. of 
mercury. 

The weight of the interjacent air column of one square metre 
sectional area and of i metres height must be the same as the 
weight of a colemn of mercury with the same section and a height 
of B — b metres. 


pressure 
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according to the laws of Mariotte and Gay Lussac, when ¢ is the 
temperature of the air at the lowest place and @ that of the 
highest one. 


rgz9 B- b i+a 
A = 1930 ———_ —=_——- 
11930 5 (i+ wg). 


The terra (: +" 5 3) ought to be enlarged a little, say, to 


(2 +! in ) , in view of a certain amount of damp in the air, by 


which it will obtain a less specific weight ; and because the amount 
of damp is increased when the temperature goes up. The formula 
will then be: 


= 1 
i = 15080 F baste : 


+b 500 
ak B-b t+a 
or about A= 16,00 5 (1 + 569 . 


The complete and accurate formula is developed as follows :— 
The stratum of air between the two places is supposed to be divided 
into a great number of strata of a thickness of, say, one metre. 
The specific weight of every stratum may then with sufficient 
approximation be taken, not according to a mean pressure between 
that above and that underneath, but according to one of them. 
It will then be as before, when the pressures from the lowest part 
and upwards are marked B, B,, B,, B;,.... &., & 

(B — B,) 18596 = 1-2932 - one 


1:2932 
ik B, [a + areas | =B.(1+ 8), 
12062 __ is marked 8. 


13596 . 0°76 
In the same way will 


when 


BI f=2 
(1 + 8) 
B; (1 + 3) 


&e. 
B= B, (1 + 8? = B, (1+ dP = B (1+ 3)... 
B = b(1 + 8)4, 
(as = B = H, total height). 

Of this is seen, that when the height increases in an arithmetic 

rogression, the pressure decreases in a etrical progression, 
and the fall of the barometer, if plotted, will come out as a curve, 
not as a straight line. 


B_ 
; = a+ 3" 


hyp. leg. (?) = H. hyp. log. (1 + 8) 
& 8 8 : ke 
a t3-atece: Se here 3 
: By _ : 
hyp. log. (5) =H.3; 
or if transferred to common logarithms, 
B 
=H. 8. 0°43429 
lug. (5 ) H. 8. 0-434 
_ 138596.076 | B _ ya005 B 
H = 0.43499. 1-augz °° , = 18882 - log. | 
Here is supposed dry air of temperature 6° in both places as 
well as for the mercury and full value of the coefficient of gravity yg. 
These conditions are never fulfilled, and the following corrections 
must be added to the formula :— 
(1) For the temperature and dampness of the air as above: 
t+a 
1 ° 
* 500 
‘ B +7) 
a ) 
H = 18382 log. (i+ a0)" 
(2) The temperatures of the mercury at B = T and at b = T! are 
transferred to 0°; when the coefficient of expansion of mercury per 


1 deg. Centigrade is cs , the reduced heights will be: 


B, = B(1- 7) and = 6 (1- 2): 


eee 


+ RRS 


hyp. log. (14 8) = 8 + 





T 
pn B i-ge iB T-T 
: no 3 C- ae 


= 18389. lor, [ B _T-T t+a 
H 18382. log. [ 7 (i Saas )]-0 +o ). 

(3) In consequence of the flattening of the earth towards the 
poles and its bulging out towards the equator, the intensity of the 
gravity is greater at the poles then at the equator. The variation 
in regard to the degree of latitude ¢ is expressed in the formula 
Oe g 45° (1 — 0°0026 . cos. 2 @). 


(4) g decreases as the square of the distance from the centre of 
the carth. The normal value is at the level of the sea, and is in 
the height H metre decreased to 


ot ne esa 
= 9R+ Hy = (1 , Hy” 
(R + H) +p) 
R = radius of the earth = about 6,747,000 m. 
The stratum of air isin an average distance from the centre = 
R+ - metre; y is consequently decreased, and in the same ratio 


will the air be less compressed and H larger for the same differents 
(B-1). The height H must be multiplied with (2 + Fr * = 
e : , and with (1 + 0°0026 cos, 2 @), because for England cos, 2 9 


is negative. 
H = 18362 log. he -" a0 )] j 
(1+ ar) : (1+ HE) - (1+ 0.0028 con. 2 9). 


The degree of latitude does not influence B and J, as the effect is 


identical for both, and the ratio . is uninfluenced. 
uj 


On the other hand, the height H does influence b se tely, and 
this ought to be reduced to the corresponding height under the 
same gravity as B by dividing it with 


(14g) 143% 


or the fraction r must be multiplied with the same quantity. 
H = 18382, log. Fa “ Toe) (1+ ‘a ; 

(1+ Set). (+ "): (1 + 0°0026. cos. 2 9). 
or in a shorter form 


H = 18382. log. [Fa+2B- 7 )]. 


t+0 48H a , 
(+55 +, + 0:0026. 208. 2g ): 


The corrections (3) and (4) are often left out or taken out of 
ready tables. For the correction (2) the heights B and / are 
transferred by ready tables to the heights B, and bo, as if the 
Pay ipo of the mercury was 0° in both places. The height H 
in the 





corrections must be calculated by means of the mentioned 
rough formulas, 


If aneroids are to be used, the coefficient for the temperature 
must be calculated for every single instrument by comparing it 
with a standard mercury varometer at different temperatures, 
This coefficient is varying with the temperature, and is also vary. 
ing from one year to another, so the greatest carefulness must be 
observed at this point. 

If your correspondent mips wish to get any further informa- 
tion about the execution of levelling by barometer, I shall be moet 
willing to correspond with him privately, as the matter is not of 
80 t an interest as to take too much of your valuable space, 

, Nursery-villas, Erith, Kent. ORGEN BJORNSTAD, 
. January 20th, 


Str,—If ‘ Mercury” will consult Privat-Deschanel’s ‘‘ Physics,” 
or Pickering’s ‘‘ Physical Manipulation”—the only works on the 
subject that I have at hand—he will find that all the text-books 
are not as incorrect as he considers them to be, All aneroid baro- 
meter scales, as far as my experience goes, are calibrated, the 
length representing lin. of mercury being notably less between, 
say, 23in. and 24in., than that between 29in. and 30in., and the 
differences are still more marked in the altitude scales attached to 
such instruments, the length representing 1000ft. between 14,000ft. 
and 15,000ft. being only about half as much as that between 0 
and 100. This of course ge yay = as ~ —— of 

mercu <a al in., a - at 
llin. This difficulty o! —— division is got over in the 
Watkin’s aneroid, made by Hicks, by the use of a spiral scale, in 
which the readings for higher altitudes are taken on a curve of 
larger radius than for those at the sea level, giving nearly equal 
divisions throughout, 

For my own use, I prefer aneroids divided as barometers only ; 
the double scale is a complication, and it is far easier when 
accuracy is required to note the readings and compute the results 
afterwards. Among the most convenient set of tables for com- 

uting is that given in Loomis’s ‘‘ Practical Astronomy for British 

nits,” and that in the Annuaire du Bureau des Longitudes, where 
metrical barometers are used. With good aneroid barometers not 
too small, carefully used, very satisfactory results may be obtained 
in reconnaissance surveys in wild countries, where more precise 
instruments are not available. They are, however, delicate instru- 
ments, and should be _ as carefully handled as chronometers, 
if good work is to be done with them. H. B. 

January 20th. 





HEAT TRANSMISSION IN BOILERS, 


Sir,—Referring to Mr. Shaw's remarks on the above subject, in 
your last issue, it is not surprising that he hesitates to accept my 
conclusion as to the rate of transmission increasing with the speed 
of the gases, prac J he assumes that, if this were so, the harder 
firing of a boiler should increase its efficiency, which is of course 
contrary to common experience. Mr. Shaw has apparently failed 
to notice that an increase of speed thus obtained is accompanied 
by a reduction in the ratio of surface to fuel burnt, which would 
cause a loss more than sufficient to neutralise the claimed for 
the increase of speed. If Mr. Shaw will agai er to the article, 
or even to the few words he quotes from it in the first paragraph of 
his letter, he will find that I proposed to obtain increased b 
reducing the cross-section of the passages—a very different thing. 

—— harder firing does not under ordi conditions 
increase the efficiency of a boiler, but the contrary, is ample 
evidence that it causes each unit of heating surface to absorb more 
heat per degree of difference, to which circumstance it is due that 
the efficiency falls off much more slowly than would otherwise be 
the case. For an example of such action turn to the progressive 
trials of Thornycroft’s water-tube boiler, given in the table on 

523 of your last volume, and note that whilst a rate of about 
t falling to 1, units egree will account for the observed result 
of the lowest power trial, a rate of nearly 14, falling to 4, units is 
needed to account for the result of the highest power trial. 
Now, what are the causes to which such large variations 
can be ascribed! The mean distance of the gas particles 
from the surfaces, so often credited with great influence, 
will not apply nere, this distarce remaining constant for 
any given ler. Neither will that other favourite factor—the 
time the gases occupy in tra the boiler—explain matters, as 
the great reduction of this period in the second trial ought, accord- 
ing to the usual theory, to cause a falling off i of an im- 
provement in the transmission. There remain the altered tempe- 
rature and the latter varying from about 5ft, ad second in 
the first trial to 66ft. in the last, and unless some other important 
variable can be found, it would seem that to these two factors the 
wide variation in the transmission must be mainly, if not wholly, 
due, and it has been shown in the article that rates of transmission 
varying in certain ratios with these factors accord well with the 
observed results of a number of boiler trials. Strong confirmatory 
evidence as to the sufficiency of these two factors to account for 
the variation is found in their proved sufficiency to effect as great 
variations in the rate of transmission in the process of heating 
liquids by steam, a few figures as to which are given in the article 
under discussion, whilst fuller data will be found in the series of 
articles on this subject which you published in your sixty-ninth 
volume. 

Besides the known variables which have been referred to, there 
are other minor ones which are accidental, and so cannot be 
brought into the account. Such are the impingement of the gases 
on the surface, the extent to which they are broken up and 
mingled, their radiant power as affected by the solid particles they 
carry with them or by the amount of flame present, the nature of 
the surfaces, the quality of the water circulation, and so on ; but 
it is hardly conceivable that any combination of these influences 
should be sufficient to cause in the same boiler any considerable 
part of such a large variation in the rate of transmission as that 
instanced above. Joun G, Hupson, 

January 19th, 





THE INVENTION OF THE BLOCK SYSTEM. 


Sir,—I regret to see that Mr. C. J. Little in his letter, p. 47, 
throws no new light whatever upon the invention of the block 
system, nor does he reply to any of the questions contained in my 
former letter. Accordi to Mr. Little’s own showing, the 
Franklin Institute does not find in his favour. The letter which 
Mr. Little wrote to the Prime Minister on the 22nd of November 
last proves nothing, and the extract from the Attorney-General’s 
a? to the Society of Arts does not refer in the least to Mr. 
Little. 

The subject is simply one of dates and facts. Just fifty years 
ago the block system was introduced by Cooke and Wheatstone. 
I can myself remember it in use thirty years ago; and now Mr. 
Little tells your readers that he invented it twenty-five years ago. 
The dates show conclusively that he is not the inventor. General 
claims and statements are useless. I must, therefore, ask Mr. 
Little to reply to the distinct statements and dates contained in 
my letter of the 9th inst. CLEMENT E, Stretton, C.E, 

40, Saxe-Coburg-street, Leicester, 

January 19th. 


(For continuation of Letters see page 76.) 





CHATTERLEY: WHITFIELD COLLIERIES.—A company has been 
formed to acquire the freehold and leasehold properties in North 
Staffordshire known as the Whitfield Collieries, the High-lane, 
Catherine’s Field, Dog Croft, and Pinnock estates, the Bucknall 
Collieries, and the Chatterley Collieries, Ironstone Mine and Iron- 
works, and other Le sow lately belonging to the Chatterley Iron 
Company. The capital is £400,000, in 40,000 shares of £10 each, 
one-half preference shares; and there are besides, 2000 5 per cent, 





debentures of £100 each. The shares and debentures are now 
offered to the public at par. 











Jan. 28, 1891. 
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RAILWAY MATTERS. 


TurEE divisions of the Zhob Valley Railway Survey 
are now working between Apozai and Dera-Ismail-Khan, and are 
making good progress. 

Tux Secretary for War has appointed Mr. W. H. 
Elwell, surveyor to the Great Northern Railway Company, as 
consulting land agent to the War Department. 


Tue South Indian Railway, though purchased by the 
State, will not be taken possession of by Government, for it has 
been leased to a new company under certain conditions for fifteen 
years. 

A RECENT issue of the Australian Star describes a new 
patent safety railway coupling, invented by Messrs. Shaw Bros., of 
Edney, N.&W., and reports the results of some experimental 
trials on railways, : 


Tue tramways, omnibuses, and underground railways 
which serve the area in and round London within a radius of five 
miles leave little for the main lines of railway in that district, and 
carry each year about 453,000,000 passengers, 


Mr. Cuartes Tuomas, of Bristol, has been appointed 
deputy chairman of the Midland Railway Company in the place of 


Mr. G Ernest Paget, who was recently appointed chairman 
eal Sir sagan Thompson, Bart., who resigned in consequence 
of ill health. 


Tue promoters of the scheme for the construction of a 
new railway from Wimbledon to Sutton, of which official notice 
has been given for the last three years, have again decided not to 
proceed any further with their proposal in the present session of 
Parliament. 


Owine to the Scotch railway strike the pealin for 
the cruisers Tauranga and Ringarooma have not n received at 
Glasgow, and orders have been received at Devonport that the 
navigating party was not to proceed by rail, but was to await 
further instructions, 


Durtnc the year 1890 twenty-nine railways in the 
United States, representing 3825 miles of road and about 182,500,000 
dols. of funded debt and capital stock, were sold under foreclosure. 
Twenty-six railroads, representing nearly 3000 miles of road 
and over 1,000,000 dols, of securities, went into the hands of re- 
ceivers, 


Ata recent meeting of the Caledonian Railway Com- 
pany it was decided to abandon their Bill for the joint acquisition 
of the Glasgow and South-Western Railway. It has also been 
decided, at a meeting of Glasgow traders, to oppose the acquisition 
of the Glasgow and South-Western Railway by the North British 
Company. 

Tue north and south sections of the Collooney and 
Claremorris Railway have been let to Mr. R. Worthington, of 
Dame-street, Dublin, the middle section being done by Messrs. 
W. M. Murph and Co., also of Dublin. We understand that 
work is being vigorously pushed on upon all three sections, and a 
large number of men from the surrounding districts employed. 


Tue Government inquiry into the cause of the recent 
railway collision at Bolton was opened on the 20th inst. by 
Major-General Hutchinson. The head officials of the Lancashire 
and Yorkshire and Midland Railways were present, and all the 
points and signals were examined. porters were excluded, but 
it is understood that the evidence in regard to the signals on the 
night of the accident is very conflicting. 


Iy this column of our impression for 19th December 
last we mentionead that Mr. Price Williams, M.I.C.E., had been 
appointed consulti ry nd to the Tasmanian Government. 
According to the Hobart Mercury, the appointment was confirmed 
on the 1]th ult., and is purely of a honorary nature, and relates 
to the Railway Department — Mr. J. Meilbek, Westminster, 
wishes us to say that he acts in the hy tn of consulting engineer 
to the Agent-General of Tasmania in London, 

A tone discussion took place in the French Chamber 
recently on the warming of railway carri M. Yves Guyot 
Minister of Public Works, declared that he had long since u 
the companies to warm all their carriages used for journeys of more 
than two hours. On the North of France Railway and the East of 
France Railway most of the trains were warmed. On certain other 
lines the build of the carriages made it difficult to warm them. 
The explanations of the minister were not considered satisfactory. 


Mr. OnANNING will move in the House of Commons 
to-day :—‘* That in the opinion of this House the excessive hours 
of labour imposed on railway servants by the existing arrangements 
of the railway companies of the United Kingdom constitute a grave 
social injustice, are a constant source of danger both to the men 
themselves and the travelling public ; and that it is expedient that 
the Board of Trade should obtain powers by legislation to issue 
orders, where necessary, directing a railway company to limit the 
hours of special classes of their servants, or to make such reason- 
able increase in any class of their servants as will obviate the 
necessity for overtime work.” 


Tue North Metropolitan Tramways Company, which 
last year obtained power from Parliament to use electrical power 
upon their system, have deposited a short Bill containing but one 
operative clause, the object of which is to give a right of appeal 
from the decision of the local authority. the clause provides that 
the Act of last year shall be so amended ‘‘that the consent of the 
local authority shall not be unreasonably withheld,” and in the 
event of any —— arising ‘‘ whether such consent is reasonably 
or unreasonably withheld,” such question ‘‘ shall be referred to and 
determined by the Board of Trade, who shall have power to dis- 
pense” with the consent of the local authority, ‘or to prescribe 
the terms and conditions on which consent is to be given.’ 


CONSIDERABLE progress has been made during the 
twelve months which have elapsed since the first sod of the Pudsey 
to Low Moor Railway was cut. The railway, which starts with a 

unction, or, more strictly speaking, a continuation of the existing 
udsey branch railway, runs v4 Cutler Heights and Dudley Hill 
w Moor, where it will again join the main line to Halifax and 
Lancashire towns, The work is full of difficulties, as the line runs 
completely across country, having to be carried through bills and 
across deep valleys. Immediately Greenside—Pudsey—railway 
station is left, there is a deep cutting, from which, at a short 
distance from the station, a tunnel 600 yards in length is entered, 
which will carry the lines under Greenside and Westroyd Hill out 
ed mes brow of the hill leading down to the Smalewell or Tyersal 
valley. 


Masor-GeneraL Hurcuinson, in his report to the 
President of the Board of Trade on the collision which occurred 
near East Croydon Station, London, Brighton, and South Coast 
Railway, on December 10th last, attributes the collision solely to 
the negligence of an under-guard. In concluding his report, he 
calls attention to the booked hours of four of the company’s ser- 
vants who were concerned in the collision, He thinks these hours 
—twelve or fourteen—objectionably long, and the booked hours, 
it must be remembered, are liable to be exceeded. Major Marindin, 
in reporting on the collision of December 24th, at Wortley East 
Junetion, near Leeds, on the Great Northern Railway, and the 
subsequent fatal accident at Leeds Central Station, attributes the 
responsibility for the collision to a signalman. He mentioned the 
fact that the driver and fireman of one of the trains in collision had 
been on duty for 18} hours, but “on duty ” may not be “at work,” 





NOTES AND MEMORANDA. 


Durine last November the average aay of water 
delivered from the Thames to consumers was 89,272,160 gallons per 
day; and from the Lee, 55,766,185 gallons ; and the total repre- 
sented 30 gallons per head, 


Tux deaths registered last week in twenty-eight great 
towns in England and Wales corresponded to an annual rate of 
27°3 per 1000 of their aggregate population. Halifax was highest 
with 35°2, and Hull lowest with 14°9, 


In London 2761 births and 2513 deaths were registered 
last week. Allowing for increase of population, the births were 
170 below, while the deaths exceeded by 465, the average numbers 
in the corresponding weeks of the last ten years, e annual 
death-rate per 1000 reached 29-2, 


Tue recent census, says a Pesth correspondent to a 
daily paper, shows that Budapest now has over half a million in- 
habitants—505,600—including the garrison, which numbers 
12,300 men. The population has, therefore, risen in the course of 
the last ten years by more than 37 per cent. The population of 
the town of edin is 87,136; Maria Theresiopol, 74,000 and 
Debreczin, 57,463. Many of the small towns and villages show a 
decrease in the population, chiefly owing to emigration to America 
end Roumania. 


Rererrine to a paragraph in this column of our im- 
pression of the 9th inst., Mr. J. Edward Lingard, of Derby, writes 
that he has ‘‘for some years past successfully fought against it 
with the help of Carbolineum Avenarius.” He adds: ‘‘When I state 
that this material is perfectly harmless, it will at once be seen that 
it is preferable to use it in the place of corrosive sublimate, which is 
poisonous. I may also say that Carbolineum Avenarius has been 
used with the greatest success by engineers and architects in India, 
Canada, and the British Colonies for the same purpose.” 


As the temperature at which the coal is distilled is 
increased, the yield of gas from a given weight of coal also increases, 
but with the increase of volume there is a marked decrease in the 
illuminating value of the gas evolved. Mr. Lewis T. Wright— 
Journal Chemical Society—found that when four portions of 
the same coal were distilled at temperatures ranging from a dull 
red heat to the highest temperature attainable in an iron retort, 
that he got the Solbotined results as to yield and illuminating 

wer: Temperature 1, dull red, gas per ton 8250 cubic feet, 
illuminating power 20°5, total candles per ton 33,950; 2, hotter, 
gas per ton 0603 cubic feet, power 17°8, candles per ton 34,510; 3, 
hotter, gas per ton 10,821 cubic feet, power 16°7, candles per ton 
36,140; 4, bright orange, gas per ton 12,006 cubic feet, power 15°6, 
candles per ton 37,460, 


Art the last meeting of the Meteorological Society, a 

per was read entitled ‘‘Some Remarks on Dew,” by Col. W. F. 
Badgley, F. R. Met. Soc. The notes are on observations which 
were made to discover whether al! dew is deposited from the air, or 
if some also comes from the earth and plants,and also what quantity 
is formed during the year. The conclusions which the author 
deduces from his observations are :—(1) That the earth always ex- 
hales water vapour by night, and probably a greater quantity 7 
day. (2) That the quantity of water vapour given off by the eartt 
is always considerable, and that any variation in the quantity is 
mainly due to the season of the year. (3) That the greater part of 
the dew comes from the earth vapour; and (4) That plants exhale 
water vapour, and do not exude moisture. e total quantity of 
dew collected on the author's grass plates in the year was 1°614/in. 


A CORRESPONDENT, writing to the Times on the revival 
of life at Krakatao, recalls the terrible catastrophe in the Straits 
of Sunda in the year 1883, by which half of the island of Krakatao 
was swallowed up in the sea, and the remainder was overwhelmed 
with lava, stones, sand, and ashes, completely obliterating every 
trace of vegetation. Dr. Treub, director of the Botanic Garden at 
Buitezorg, near Batavia, has paid the ruined island two visits, and 
reports that vegetation has reap) and seems to progress, 
At his first visit in 1886, three years after the catastrophe, he 
found that alge had wae all over the new formations. He 
counted eleven species of ferns, and saw a few scattered flowering 

lants in bloom. This revival must, it is supposed and is asserted, 

due to birds or the winds, or the sea currents bearing seeds ; 

for the place is uninhabited, and all vestiges of original vegeta- 
tion had been destroyed. 


In his Society of Arts lectures on Gaseous Illuminants 
Prof. V. B. Lewes referred to experiments by Mr. G. E. Davis on 
the hydrocarbons in ordinary and cannel gas, in which he passed 
large volumes of the gases through olive oil. This oil has the power 
of absorbing any hydrocarbon vapours of compounds liquid at 
ordinary temperatures, which are being borne along as vapours by 
the carrying power of the hydrogen present in the gas. He found 
that illuminating gas from 17 to 19 candle-power was reduced to 
8, and that, on recovering the hydrocarbons from the absorbent, a 
very small fraction, not exceeding 2 per cent., had a boiling point 
below 80 deg. C. ; whilst with cannel gas, having an illuminatin; 
power of 27 candles, on passing through the olive oil the candle- 
power fell to 19, The hydrocarbons, on being — proved 
to be very different, 29-9 per cent. boiling below 80 deg. C.; whilst 
12 per cent. had a boiling point below deg. C., and probably 
consisted of crotonylene. 


Ar a recent meeting of the Paris Academy of Sciences, 
@ paper was read cn researches in thermo-electricity, by MM. 
Chassagny and H. Abraham. The authors have already shown 
that the electro-motive forces of thermo-electric couples, of which 
the junctions are maintained at Odeg. and 100deg. respectively, 
may be determined to 3,55 of their value. They find that the 
following formula, though not representing their measures with 
entire accuracy, is sufficient to give the tenth of a degree Centi- 
grade in the interval of 0 deg. to 100deg. The formula 

Ef = (at + le? + ct3) + (¢ + 278), 

where a= 10-*. 3°56604, = 10-6 . 8°3827, c= — 10-8. 3-265, 
¢ = temperature, and E = electro-motive force. The value of E, at 
100 deg. = 0°0010932 volts with an iron-copper couple. A com- 
parison of observed and calculated results. at different temperatures 
shows that they are practically identical. 


Tue liability to error in mixing cement with wet and 
dry sand is described by M. Candlot, and an abstract of his paper 
iven in the Journal of the Society of Chemical Industry, Feret 
as pointed out the possibility of serious mistakes in the propor- 
tions of mixtures of cement and sand due to a disregard of the 
condition of the sand—whether wet or dry. This is demonstrated 
by the following table:— 





Kilos. 





Quantity of water added 
to 100 kilos. of dry sand 


_ | 05 | 1 Sie 4s 
Weight of a cubic metre | 


of moistsand 1458 | 1810 | 1288 | 1218 1209 1268, 1266 
Weight of dry sand con- | | 

tained in 1 cubic metre | 

of moist sand =... | 1458 | 1904 | 1226 | 1189 | 1i74 1151 | 1149 








It is obvious that the addition of comparatively little water 
largely increases the bulk of the sand—out of all proportion to 
the amount used. For instance, 2 per cent. causes the weight of 
a cubic metre of the moistened sand to decrease 269kilos.; that is 
to say, 18°5 per cent. of the original weight. Such differences 
would cause great fluctuations, hitherto generally overlooked, in 
ws —— of mortar mixtures intended to be of a certain 
stre’ 


MISCELLANEA, 


TE Society which was the Association of Municipal 
and a Engineers has now become “‘ The Incorporated Asso- 
ciation o 


unicipal and County Engineers.” 


Messrs. FLEMING AND Fercuson, shipbuilders and 
engineers, Paisley, have received notice of the arrival at her 
destination of the steam paddle tug Mana, which they lately built 
and engined for the Timaru Harbour Board, New Zealand. 


THE importance of the prevention of the waste of town 
water supply is gradually forcing itself upon the authorities. The 
Indian Government has decided to establish the Deacon waste 
water meter system in Delhi. In Bristol a large development on the 
system is also being made. 


On Wednesday evening, at a meeting of the Society of 
Civil and Mechanical Engineers’ Society, held in the Westminster 
Palace Hotel, Mr. Robert Capper, A.I.C.E., read a paper on ‘‘ The 
Engineer and his Workmen.” Mr. R. Nelson Boyd presided. In 
this paper Mr. Capper dealt with the several most important ques- 
tions relating to trades unionism, 


TuE town of Worksworth is now supplied by gravita- 
tion from springs arma 2 from out of the Millstone Grit. There is 
a large surplus during the winter, but the springs run very low, 
and there is consequently a scarcity for about three months in the 
summer. As there is no additional supply available within a 
reasonable distance, it ope to construct an open stone-built 
reservoir to hold 3,000,000 gallons, in order that the winter's sar- 

lus may be stored for a summer's use. A special meeting of the 
Leal Board has been called to ider the sch 


A CORRESPONDENT writing tothe Times from Portsmouth 
says:—‘‘ The suspension of voluntary retirement in the engineering 
department of the Navy, it is understood, will only remain in force 
until sufficient young engineers have joined the service from the 
colleges. But in order that the promotion of the junior grades 
shall not be injuriously affected by the compulsory retention of fleet 
engineers, the Admiralty, it is said, intend to increase the number 
of chief engineers by forty, irrespective of death vacancies, the 
augmentation being at the rate of ten a year.” 


Tue bursting of a large main is reported to have 
occurred recently at Oswestry connected with the filter beds of the 
Live: 1 Waterworks, The beds are situated on the summit of a 
hill about 200ft. above the town. The Times says, when the thaw 
took place at about three o’clock in the morning the water stored 
in the lower filter bed burst through a fractured pipe, threw up the 
earth, and rushed like a cataract over the parapet into the storage 
reservoir of filtered water. This overflowed, and the water formed 
another cataract down the deep earthen embankment, which was 
soon washed away. 


On the 15th instant one of the gasholders belonging to 
the Glasgow Corporation at Maryhill exploded, and, the gas 
catching fire, burned itself out in an enormous column of flame, 
which could be seen for miles around. The flames spread to an 
adjoining holder, which also exploded and caught fire. A third 
gasometer, which stood near, remained intact ; but the flames set 
on fire seven haystacks over 150 yards distant. Each of the two 
gasometers which exploded stood 90ft. high, and was over 160ft. 
in diameter. Nothing remains of them but the framework. How 
came the explosive mixture in these gasholders ? 


Tue first of the Driggs-Shroeder 6-pounder rapid-fire 
guns, built for the U.S. Army, isnow complete. It is expected to de- 
velope higher ballistic qualities than any other 6-pounder. The 
length of bore is 46 calibres, being the longest gun of its weight in 
the country. The gun was built by the Colts Company for the 
Driggs Ordnance Company, being the first of a number of rapid- 
fire guns building by them for the Government, and is of the finest 
workmanship. It has already stood the firing test, and will 
shortly be tested for velocity. It will shortly be sent to 
Watervliet Arsenal to furnish a model for a 3-2-in. field gun 
with the Driggs mechanism. 


Tue total delivery of gas by the Gas Light and Coke 
Company for the half-year ended December, 1890, reaches 
10,122,000,000 cubic feet, or an increase of 949,602,000 cubic feet, 
equal to 4°63 per cent., over the correspcnding period of 1889. The 
increase on the half-year is alone equal to a half-year’s delivery of 
the C ial—London—Gas Company; it falls little short of a 
year’s supply to the Irish Saad oe ; is more than a year’s supply 
for Leicester; is about one-third more than the annual supply to 
Bolton ; would keep a town like Wigan going for four years; and 
could maintain a supply for Stafford for eleven years. A single 
rnp supply is more than would light Ramsgate or Bromley (Kent) 

or @ year. 


A meetiNnG of the Electrical and Allied Trades’ Section 
Committee of the London Chamber of Commerce will be held at 
the offices on Monday next, the 26th inst., at 4 p.m. The subjects 
for consideration are (1) Board of Trade provisional orders in 











Z| regard to telephones, suggested modifications in; (2) Board of 


Trade rules and regulations re overhead wires, report of sub-com- 
mittee ; (3) Board of Trade forms of accounts, report of sub-com- 
mittee on; (4) Board of Trade Electrical Standards’ Committee, 
correspondence in connection with; (5) Pro exhibition in 
London of electrical appliances, letter from Mr. Seymour Wade ; 
(6) St. Pancras Electrical Exhibition, letter from Messrs. W. T. 
Goolden and Co.; (7) Automatic electric railway signalling, letter 
from Mr. Martin Perls proposing address on, ‘‘ Is Railway Travel- 
ling Safe as Managed at Present ?” 


At a meeting of the Walton-on-Naze Improvement 
Commissioners on the 13th inst., the Works Committee presented 
a report on tenders received for Sea Defence Works. The 
tenders, which were six in number, were as follows :—Mr. Double, 
Ipswich, Ist section, £3500; 2nd section, £1000; 3rd section, 
£2000 ; total, £6500. Mr. H. Stone, Kirby, 1st section, £2652 ; 
2nd section, not tendered for; 3rd second, £1490; total, £4142 
Messrs. Cooke and Co., Battersea, not stated separately, £4704. 
Mr. Matthews, Buxton, Ist section, £2107 3s. 6d. ; 2nd section, 
£1139 12s, ; 3rd section, £1061; total, £4307. Mr. Mackenzie 
Clacton, Ist section, £2100; 2nd section, £320; 3rd section, 
£1050; total, £3470. Mr. Gillingham, Frinton, Ist section, 
£1553 6s. 7d. ; 2nd section, £1070 6s. 8d. ; 3rd section, £812 Is. ; 
total, £3435 14s. 3d. The committee were authorised to have 
interviews with Messrs. Cocke and Co. and T. Matthews, as both 
tenders approximated the calculations placed before the com- 
mittee. 


Tue Figaro has published the text of the arrangement 
concluded between the Government of the United States of 
Colombia and the Panama Canal Company, according to which the 
following are the principal clauses of the contract:—‘‘ (1) The time 
allowed for the completion of the canal is extended for a further 
period of ten 1 pone (2) The concessionaire to effect the liquida- 
tion of the old company, the assets of which will be transferred to 
the new company. (3) Work on the canal to be effectively resumed 
before February 28th, 1893. (4) The concessionaire to provide for 
the support of 250 soldiers charged to protect the line of the canal 
during its construction. (5) The concessionaire, in exchange for 
services rendered by the Colombian Government, will pay to the 
latter ten million francs in gold and five million francs in 10,000 of 
the new company’s shares. (6) The Colombian Government will 
have the right of appointing a special delegate to sit on the board 
of the new company.” The contract bears date December 10th, 
1890, and is signed by Senor A. Boldan, Minister of Foreign 
Affairs, on behalf of the Colombian Government, and by Colonel 
Bonaparte Wyse, the representative of the liquidators of the old 
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SWITCH-BOARD AT SARDINIA-STREET STATION, METROPOLITAN ELECTRIC SUPPLY COMPANY. 


ELECTRIC LIGHTING IN LONDON. 


8 Ce = iow mad am. ee 7 _ | the alternators, and is mounted on a wooden base. The 
THE METROPOLITAN ELECTRIC SUPPLY COMPANY. | engines are always run at a constant speed, and a resist- 
LEavinG the engine-room, the dynamo-room is reached | ance is placed in the field magnet circuit of the exciter, 
by a staircase at the end of the building, and not visible | according to the number of machines which are in the 
in our plate on page 49 ante. Lifting tackle is here pro- | circuit at the time. 
vided, by means of which stores can be raised to the| The floor of the dynamo room is supported by iron 
dynamo-room and thence to the travelling crane. The | girders, upon which concrete is laid in the space shown 
dynamo-room is the same size as the engine-house, and | clear in our engraving, p. 49 ante; this is covered with 


inghouse alternate current machines, each capable of | the mains. An overhead crane capable of lifting 10 tons 
developing 125 ampéres at 1000 volts, when running at | enables any heavy part of the machines to be moved 
their normal speed of 1050 revolutions per minute. This | about, and spare armatures are always kept in stock in 
type is known as size No. 3 by the makers. These | case of accident. As will be seen from our illustration, 
machines are placed in two rows of five each, and are | p. 69, one side of the dynamo room is entirely occupied 
driven by belting which passes up through the floor, the | by the switch-board, part of which is more clearly shown 
dynamo pulley being carefully protected by a wooden | in Fig. 2. It is abont 60ft. long by 12ft. high, and stands 
casing. The field magnets are stationary, and are sixteen | about 2ft. away from the wall, so that a person can pass 
in number; the cores of the armatures are made up of | behind it. 

laminated iron plates, perforated to allow of the free| Referring to Fig. 2, at the bottom in the centre will be 
passage of air, and a ventilator is fixed upon one end, | seen three adjustable German silver resistance coils 
which causes a strong current of air to pass through the | marked A, B,C; each is provided with a hand wheel, and 
core in order to keep it cool. The current collectors | these coils are used for the field magnet circuits of the 
merely press upon two plain rings, insulated from the | exciters. A Cardew voltmeter, to be seen just above the 
armature shaft. The armature shaft bearings are each | hand wheels, is used for observing the E.M.F. at the 
made to swivel on a ball joint, so that the alignment | terminals of the exciters. 

is always kept perfect. A sight-feed lubricator is| The alternators are numbered from 1 to 10, and the 
provided on each bearing, and kept constantly filled | cases in the bottom row are the corresponding adjustable 
from the overhead oil tanks previously alluded to. The | resistance coils for their field magnet circuits. Above 


up slack in the belt. 





| amperés at 100 volta, and at its full output could supply | centre panel refers to the exciters, while those numbered 
| sufficient current to excite the field magnets of eight of | from 1 to 10 are the sets of switches for each alternator, 


| and the last five panels seen at each end contain the 
| arrangements for switching on the feeder circuits, as 
| explained further on. 

The centre panel above the resistance-boxes A, B, and 

|C has the three main switches for connecting the 
exciters to the alternators at the bottom, and above that 
three switches, X, Y, and Z, for the triangle connection 


| shown diagramatically in Fig. 3. It will be seen that by 
is shown in our engraving on page 69; it contains ten West- | wooden blocks, and channels are left in the flooring for 


closing, say, switch A, the exciter A will send its current 
to the field magnets of alternators 1, 2, and 8, and by 
closing the switch X it will also excite 8, 9, and 10, and 
if Z be closed too it will excite 7, 6, 5, and 4 as well. In 
the same way the exciter B may be put on ‘circuit with 
any number of machines. The diagram in Fig. 8 is cut 
upon the two small brass discs shown between the 
switches X, Y, and Z on the slate panel. Above these 
switches on the same panel are three square blocks with 
brass stud contacts, over which a spring lever can be 
moved. The one at the right-hand side is the switch to 
put any alternator on. to its voltmeter; the centre one is 
to switch the standard voltmeter—shown next to No. 10— 
on to the alternator circuit for comparison; and the one 
at the left hand is the earth-detector switch for any 
dynamo. The detector consists of two lamps with a 
push button. The two panels next to the right and to 
the left of the centre panels carry the sets of switches 
for each alternator. The small switches below are for 
the alternator field magnet circuits, so that any alternator 


machines can be adjusted on their slides, in order to take | each resistance-box is the ampére-meter which refers to | may be switched off the exciter separately. The larger 


The three machines seen in the foreground on page 69 | marked A, B, and C, is an ampére-meter for each exciter. 
are the exciters; they are shunt wound, and produce a Above these instruments is a row of slate panels, each of 


continuous current; each is capable of developing 200' which carries a number of knife-edge switches. The | 


| the particular alternator, and above the resistance-boxes | switches are for the alternator main circuit. Above 


these are the lightning arresters, and above these the 
short circuit plugs for the ampére-meters. Each alternator 
has two circuits taken from it, and a voltmeter is placed 
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on each, and numbered, as will be seen, from 1 to 20. 
Above these voltmeters, and directly over the main 
switch, is the ampére-meter for each alternator. The 
instrument in the centre, between the lamps, without 
any number, is a voltmeter, which is used when throwing 
two alternators into parallel. 

We have now described the whole of the central portion 
of the board as far as No. 20 voltmeter. The portion to 
the right of this point and to the left of No. 1 voltmeter 
is occupied below by panels which carry the apparatus 
for throwing any outside circuit on to any dynamo. We 


shall describe one only, as all are duplicates. Fig. 4 | 
represents the method diagramatically ; the mains from | 


the dynamo come on to the outer block, which is con- 
nected to the upper contacts of the switch, while the 
inner block is connected with the lower contacts. On 
reference to Fig. 2, the number 11 refers to the outside 
feeder circuit, and supposing this were being fed from 
No. 8 alternator, and the switch were on the bottom 
contacts, then a plug would be in hole No. 3 at each side 
on the inner block. If now it were necessary to place the 
feeder circuit on, say, No. 6 machine, a plug is put in No.6 
hole on the outside blocks at each side, and the switch 
thrown over on to the top contacts. 

The instruments over these panels are ampére-meters, 
one for each feeder circuit. Above these are compensators 
for choking back the voltmeters according to the length of 
the main feeder circuit. Above these are small transformers 
to 100 volts for the circuit voltmeters. All the lamps on 
the switch-board are worked at 100 volts, by direct current 
from the exciter, while the lamps in the room are all 
worked from transformers at 50 volts, as also are the 
remaining lamps throughout the building, separate groups 
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sufficiently flexible and can be drawn in without 
choking the pipe. Soft soap is now always used 
instead of tallow for lubrication when drawing in. No 
smaller cable than 7/16 is used, as the necessary stress 
might cause a permanent strain. The junction boxes for 
road work will stand any amount of traffic. Where the 
cable is led off into a consumer's premises a special form 
of tee-box is used, consisting of a tee-joint cast in halves; 


Fig. 3 








one half is laid in the ground and the lengths of Pipe 
entered at the ends; the cable is then drawn in and the 
half tee-cover put on, which is prevented from any lateral 
movement by the pipes, and from rising by the weight of 
earth above. We are informed that this tee-box costs 
103. less than the old style of square junction box. All 
pipe joints are made with Portland cement. 
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Fig. 5—THE “RING” SYSTEM OF MAIN-LAYING. 


being run off different transformers to prevent total | 


extinction of the light. 






ENLARGED PLA 
T A CUSTOMER 
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The cables are protected from injury by two layers of 
tape, and it is found very advantageous to pull the “ bight” 


Two small rooms lead off the dynamo-room, in one of | into cellars where customers are not far apart, and thus 
which is placed a telegraph instrument connected to the | facilitate testing during laying, and then to cut the cable 
Rathbone-place station, and the other is used for trans- | at the bight in the customers premises after erection of 


former tests. Leaving the dynamo-room, we descend the 
staircase and enter the building shown to the right in our 
engraving, p. 49 ante. 

This building is used as a general store for the entire 


Metropolitan Company; there is no separate store at the | 


other stations. The basement is used as a transformer 
store; the ground floor as a mechanic’s shop, with lathes 
and other machine tools. The first floor is occupied by 
cable drums, the second floor as general stores and meter 
testing-room, and the third floor as living rooms for a 
portion of the staff. The meters used are made by 
the Westinghouse Company on Shallenberger’s patents. 
They are tested on special banks of lamps, consisting of 
a number of Sunbeams and also Edison-Swan lamps; 
they are also tested as to accuracy by passing a current 
through twelve in series and then through a Siemens 
dynamometer. 

A number of Brockie-Pell are lamps are kept in stock. 
On leaving the premises a small room may be observed 
disconnected from the main building. This is the dis- 
tributing-room ; all the mains from the circuit boards in 
the dynamo-room are here connected to the underground 
mains by distributing boards, which are arranged with 
switches and fuses so that all mains are under control. 
The fuses are arranged on the Westinghouse system, with 
a long high resistance fuse of German silver wire placed 
in parallel with the ordinary metallic fuse, which, when 
melted by an excess current, does not form an arc, as 
this is taken by the long high resistance fuse. In 
this room are placed the testing instruments, reflecting 
galvanometers, &c., all of which are by Elliott Brothers. 
Sixty Leclanche cells are used, and an electro-motive 
force of not less than 100 volts is always used for testing. 

The mains are all of Class L of the Silvertown Com- 
pany’s make, and usually 19/16 or about jin. outside 
diameter; some are 7/16 or jin. full diameter. 
insulation resistance is 5000 megohms per mile. The 
cables are drawn into cast iron pipes 5in. diameter and 
9ft. long, ex socket, cast vertically to avoid chaplets, 
ridges, or burrs. Each pipe weighs 2 cwt. and for the 
smaller leads a 3in. pipe is used, which weighs 1cwt. 
Cable of 19/16 is the largest used underground, as it is 


The | 


wires FPUM OYNAMCS 


tit 





| 
| 


the fuse box. 
Fig. 5 shows the special method of ring main used by 
the company; no joints of any kind are made in the 


Fig. 4 
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cables. Only the positive main is shown in Fig. 5, and 
it will be seen that the current flows in complete rings, 
and the cable is drawn into each house and out again, so 
that should a fault occur at any one point in the circuit 
it would not cause a stoppage of the light, and also if it 
is found necessary to connect up a new customer it does 
not interfere with the supply to any others on the circuit, 
an advantage which is not to be found in other systems. 
Supposing a customer requires current after the mains 
have been laid, the method adopted is shown at the top 
left-hand side of Fig.5. From the point where the main 


—} 
————e 


is to enter the house, a length, a 6, is cut off long enough 
to pass into the house to the point c. The old main 
deb, is then drawn out, and the new piece, dg c (shown 
by the dotted line), is substituted in its place. Ag 
all mains are laid under the footways, customers’ conneg. 
tions can be made about 2ft. from the pipe, so that only 
2ft. of positive and 2ft. of negative cable is necessary 
making therefore the cost of 4ft. of cable about 2s. 6d., in: 
stead of a tee-joint which costs from 10s. to 15s. to make, 
Over fifty miles of mains have now been laid on the ri 
system, and so far we are told that not a single fault has 
appeared. It will be seen that in addition to a considerable 
saving in expense, this method renders the localisation of 
faults very easy, and entirely obviates the annoyance and 
risk of numerous tee-joints, which not only reduce the 
insulation resistance of the cables, but also make accu. 
rate localisation of faults an impossibility. 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held jp 
the Langthorne Rooms, Stratford, on Tuesday evening, 13th 
January, presided over by Mr. F. W. Wymer, Vice-President, when 
@ paper was read by Mr. F. W. Shorey, on ‘‘Capital and Labour,” 

he Chairman introduced the author of the rin afew well 
chosen words, pointing out that although mech ome been written 
and spoken on the subject, the solution of the difficulty called for 
more than had been put forth, and if any light could be thrown on 
the question of how to deal with the troubles which arise from time 
to time in connection with capital and labour, employers and 
employés, the paper and the discussion upon it would prove valu. 





able to the community at large. 
The r dwelt first with the origin of wealth, the source of the 
latter being set down as the material held by mother earth, until 


won from her hand by the skill and labour of man. Granting the 
materials to be at hand, the labour is necessary for moulding them 
into shape for the purpose of commerce. The value of the products 
of work differs according to the facilities at command in the various 
countries for disposing of such products, while the climatic and 
national differences in respect to food, clothing, and other neces- 
saries of life, tend to regulate the cost of production, and it may be 
added, the mental and physical culture of the workers also affects 
the cost, and more especially the true value of the product, the 
true value being lost sight of in view of a certain fictitious value 
placed upon it for one reason or another. 

Reference was made to the recent strikes in London, and the 
losses involved to the community as a whole, and to the labourer in 
particular. Several of the remarks made by Cardinal Manning in 
connection with the dock strike were quoted and commented upon, 
and it was questioned if any gain has accrued either to the country 
or to those particularly concerned by the strike and its results, 
except in a few isolated cases. A fever had been raised which had 
spread far and near, and had been the means of hindering not 
only the products but the means of producti A sch of 
profit-sharing was pro’ , under which the superior man would 
in his own interest do his utmost to work faithfully and well him- 
self, and see that his neighbour did not misspend his time, while a 
percentage of the net profits should be devoted to a fund for 
—- off old servants. The words of Sir H. Parkes, spoken 
in the Honse of Assembly at Sydney in October, 1890, were 
5 a in which he said that the strike there was almost as 

isastrous as a bombardment—adding, the country would suffer 
less at the hands of an enemy. 

On the conclusion of the Paper, the discussion which ensued was 
exceedingly animated and interesting, and was sustained b 
Mian. i P. Conbro, J. McF. Gray, A. W. Robertson, 
Wiltshire, and others. In the course of the discussion an allegory 
was drawn from well-known characters in early history, and it was 
very impressively wu that far too much had been made of the 
labourer and his hire in very many cases by agitators, whose 
capital consisted of the discontent they could ferment amongst 
classes of workers of all kinds. It was pointed out that an 
increased rate of wages to one class of workers involved, as a rule, 
higher prices for many of the necessaries of life, not only to those 
whose wi are thus raised, but to those whose wages remain as 
before. e effect is thus to increase the poverty of the latter, 
without really enriching the former to any extent. It was also 
urged that the principles of social economy were seldom under- 
stood by those who professed to teach the labouring classes, and 
that if the book of wisdom and its precepts were better understood 
and followed, much of the gratuitous advice given to the people 
would be withheld. 

It was further remarked that the wealth of a nation consists in 
the wisdom, skill, and brains of its rulers, that the labour element 
forms but a fraction of the wealth-producing power. The brain of 
Nasmyth, which planned the steam hammer and gave it to the 
nation, had been more powerful than many scores of labourers. 
Therefore it was meet that the brain, and skill, and energy, which 
directs the capital and invests it in works which give employment 
to the labourer, should be left as free and unfettered as possible, 
Faith in those who have made the capital and wealth of the nation 
what it is becomes not only the duty but the privilege of those 
who are dependent upon the brains to plan and the skill to execute 
enterprises of which the majority are incapable. The possibilities 
of rising by brain power and skill from the lowest to the highest 
dignities are within reach of all—the son of a peasant may become 
the friend of a prince ; and those who have the talent thus to rise 
should not be gru the elevation, and be looked upon as those 
who have, like Cain, smitten their brother to the death. 

The proceedings were brought to a close by votes of thanks to 
the author of the paper and the chairman, which were duly 
responded to, and it was further resolved that the discussion be 
continued on Tuesday, 27th ete at 8 p.m., when a further 
roger on the subject might possibly be read. 

t has been pro that premises should be purchased in 
Stratford for the better convenience and accommodation of the 
Institute, for the purchase of which various sums had been 
voluntarily subscribed to the amount of £269, Further donations 
were promised, and it was hoped that the promoters would be 
liberally supported by those who are interested in the advance- 
ment of marine engineering. 











THE Junion ENGINgERING Socrery.—At a meeting of this 
Society held on Friday last a paper was read by Mr. P. J. Waldram 
on ‘*Modern Hydraulic Lifts.” The author first dealt with 
ordinary warehouse and nger lifts. The difference between 
direct-acting and suspended lifts was explained, and examples of 
both types were illustrated. The question of the balancing of 
direct-acting rams was entered into, and Ellington’s, Richmond’s, 
and other balances were . Various forms of safety 
catches were explained, their respective merits and disadvantages 
being pointed out. Proceeding to the description of hydraulic lift 
details, rams, cylinders, bore-holes, valves, with their gear and 
packing, ropes, chains, and pulleys received attention. The Otis 
standard lift was illustrated, and its construction and action fully 
treated. After briefly referring to telescopic and variable power 
lifts, and to the Eiffel Tower elevators, the author p ed to 
the consideration of canal and ship lifts, illustrating the former 
class by the large canal lifts at Les Fontinettes and La Louvitre, 
designed by Messrs, Clark and Stanfield, and the latter by the lift 
at Bombay Harbour, by the same engineers. The calculation of 


the efficiency of lifts was considered, and an account given of the 
relative efficiencies of those mentioned in the paper. The paper 
was very extensively illustrated by diagrams and models, and 





an interesting discussion followed, 
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J. T. (New Cross-road.)— We shall be happy to give you our opinion, in 
confidence, on the merits and novelty of your meter. 

J. 8. C.—After the Se rm a load of 0°1 ton the load was increased by 
0°5 ton, and with this the deflection was 0°005in. From this load of 
0°6 ton the load was increased to 1°1 ton, and with the half-ton load 
between 0°6 and 1°1 ton the deflection was OOllin. For the half-ton 
between 1°1 ton and 1°6 the deflection was 0°009in. For the next half- 
ton it was 0°012in., and 80 on. 





BLOCK FUEL MACHINERY. 
(To the Bditor of The Engineer.) 

Str,—As a subscriber to your paper, may I ask for the names and 
addresses of any firms making a speciality of the facture of block 
fuel eee? V..%. 

Richmond, January 14th. 
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MEETINGS NEXT WEEE. 


Tue InstiTutTIon oF Crvit ENGINEERS,—Tuesda: January 27th, at 25 

Great George: estminster, 8.W., at § p.m." Ordinary meeting. 

pe red Machine Stoking,” by Mr. J. Fred. Spencer, M. Inst. C.E 

day, January 30th, at 7.80 p.m. Students’ meeting. Pa “The 

oad a ae of Locomotive Engines,” by Mr. Hdmund ©. Hill, 
, OE. 
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InsTITUTION OF MecHANICAL EyoingeRs.—Thursday, 29th, and Friday, 
80th, at 25, Great George-street, Westminster, by permission of the 
Council of the Institution of Civil Engineers, at 7.30 p.m. Annual 
Report; annual election of the idents, vice- dents, and members 
of the council. Papers: ‘On Some Different Forms of Gas Furnaces,” 
by Mr. Bernard Dawson, of Malvern. ‘‘On the Mechanical Treat t of 
oulding Sand,” by Mr. Walter Bagshaw, of Batley. ‘‘ Fourth Report of 
the Research Committee on Friction: Experiments on the Friction of a 
Pivot Bearing.” 
Junior Enaiverrine Society.—Saturday, January 3lst. Excursion to 
“The Trinity House Workshops and New Paddle Steamer,” at 3.30 p.m. 
Roya Instrrrurion.—The omens discourse on Friday, Jan 80th, 
will be given at 9 p.m., by the Right Hon. Sir Edward Fry, Lord Festion, 
F.R.8., on “ British Mosses.” Afternoon lectures next week, at 3 p.m.:— 
Tuesday, Professor Victor Horsley, F.R.8., Fullerian Professor of sio- 
logy, R.L, on “The Structure and Functions of the Nervous System. 
Part L: e § Cord and Ganglia.” Thursday, Mr. Hall Caine on 
“The Little Manx Nation.” Saturday, January 3lst, Mr. W. Martin 
Conway, M.A., F.S.A., on “‘ Pre-Greek Schools of Art.” 
Society or Arts.—Monday, January 26th, at 8 p.m. Cantor Lectures : 
“The Construction and Capabilities of Musical Instruments,” by A. J. 
Hipkins, F.8.A. Lecture I.—Introduction—Division of subject—Im- 
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anes: A Finished pter of Illustrative Art,” by William 
Simpson. ednesday, January 28th, at 8 p.m. Ordinary meeting. 
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HOURS OF DUTY ON RAILWAYS. 


Tux Parliamentary return issued within the last few 
days, respecting the working hours of railway servants, 
is a document which admits of being readily misunder- 
stood. The danger lies in the direction of an exaggerated 
estimate as to the general condition of railway employés, 
while, on the other hand, it cannot be denied that there 
is an amount of overwork which is much to be regretted, 
and ought to be rectified, not only on grounds of 
humanity, but in order to exclude an unnecessary risk 
in the working of the traffic. The degree with 
which different lines transgress the rule of moderate 
hours is not easily determined, and it is de- 
cidedly difficult to compare one line with another. 
The question has been asked in one of the morning 
papers, whether it is a fact that on the North British 


more than twelve hours per day? The Parliamentary 
return shows that this statement is substantially correct, 
rather more than 70 per cent. of the goods guards being on 
duty above twelve hours at atime. But on further refer- 
ence to the return, it will be found that on the Great 
Northern Railway, above 95 per cent. of the goods guards 
were on duty for twelve hours continuously in September, 
1889, and nearly 89 per cent. in March, 1890. These two 
months, we may observe, comprise the entire period to 


to be considered, why not engine drivers and firemen, 
whether conducting goods or passenger traffic? On the 
North Staffordshire line, all the drivers and firemen were 
employed for more than twelve hours at a stretch during 
the two months for which particulars are given. On the 
Lancashire and Yorkshire Railway, the men on the engines 
were employed nearly to the same extent as those belong- 
ing to the North Staffordshire line. What are we also 
to make of the fact that 100 per cent. of the engine 
drivers and firemen on the South-Eastern Railway were 
on continuous duty for more than twelve hours in the 
September month, and more than 95 per cent. in March? 
The same class of men on the Midland were similarly 
employed to the extent of 96 per cent. in September, and 
94 per cent. in March. On the Glasgow and South- 
Western line 90 per cent. of the drivers and firemen were 
on duty for more than twelve hours at a time, and on the 
Caledonian from 85 to 88 per cent. 

There is another leading test with regard to the hours 
of work on a railway. This consists in the percentage of 
men who, after being on duty for more than twelve hours, 
return to their post after less than eight hours’ rest. In 
the two months already named, between 13 and 14 per 
cent. of the engine drivers and firemen on the North 
British line were subject to these conditions. But on the 
North Staffordshire line, which so completely absorbed its 
engine men for more than twelve hours’ duty, the 
drivers and firemen who resumed after less than 
an eight hours’ interval, fell short of 1 per cent. in 
September, and were under 5 per cent. last March. We 
meet with very different figures when we look at the 
South-Eastern and the Brighton lines. On the South- 
Eastern, in the September month, above half the drivers 
and firemen who had been on duty for more than twelve 
hours returned to duty again after resting for less than 
eight hours. In March the proportion fell to 17 per 
cent. On the Brighton line the drivers and firemen who 
thus resumed were nearly 53 per cent. of their class in 
the first period, and quite 35 per cent. in the second. 
The Midland affords an example of the two extremes. 
ing 95 per cent. of its drivers and firemen for 
more than twelve hours continuously, it sends consider- 
ably less than 2 per cent. to work after less than eight 
large percentage of the men on the engines are on duty 
for more than twelve hours, but the number who have 
less than eight hours’ rest afterwards is only about 8 per 
cent. of the total. A remarkably clean sheet is presented 
by the South-Western Company. Neither passenger 
guards, engine drivers and firemen, signalmen, nor 
examiners are on duty for more than twelve hours 
at a time. Of the goods guards, 27 per cent. were 
thus engaged in the September month, and 11 per cent. 
in March. The contrast which the working of this 
line presents to that of the Brighton and the South- 
Eastern is particularly striking. Among the most decided 
examples of overwork, we may reckon the men who are 
on duty for as many as eighteen hours and upwards. In 
respect to drivers and firemen, the North-Western Com- 





the two months. The Great Eastern had 192 such cases 
in September, 1889, and 118 last March. The North 
British had as many as 927 in one month, and 1016 in 
the other. Among 597 goods guards on this line, 213 
instances of being on duty for eighteen hours and up- 
wards occurred in Sepember, and 245 instances among 
645 goods guards in March. 

As if to compensate for the more painful features in 
the return, a few entries verging on the humorous are 
to be found scattered among the many columns of 
statistics. It is announced by the Garstang and Knot 
End Railway Company, that “No paid servant has been 
on duty more than twelve hours at a time.” This might 
be taken to imply that some honorary official had been 
sacrificing his leisure for the good of the undertaking. 
But judging by the extent of the working staff, we should 
say that the line was not overburdened with traffic. 
There is one passenger guard, one goods guard, an engine 
driver, and a fireman, and an examiner. As there can 
be only one engine, it is probably thought superfluous to 
engage a signalman. The Golden Valley Railway, which 
is a somewhat stronger concern, having two engines, 
requires seven signalmen. The Severn and Wye and 
Severn Bridge Railway has seventeen drivers and fire- 
men, who are all on duty for more than twelve hours at 
atime. But there is only one “ examiner,” and he is a 
“joint man,” employed by the Midland Company, and 
there has been a difficulty in giving him his proper value 
among the percentages. Consequently a “note” has 
been appended, saying, ‘The percentages, not being 
clearly understood, have been left blank.” A very happy 
state of things appearsto exist on the Bessbrook and Newry 
Tramway, where “traffic is suspended for one hour daily 
to allow men to get dinner, from 1.45 to 2.45 p.m.” One 
of the goods guards on a Light Railway in Ireland is 
specified as being “on duty once as guard at a fair; rest 
of month as porter at station.” Passing from these 
more entertaining topics, we observe that the hours of 
signalmen are often affected in the manner indicated by 
a foot-note attached to the return made by the Midland 
Company, which states that 1680 instances of signalmen 
working more than twelve hours at a time in the month 
of March, arose “‘ solely from the fact that the signalmen 
prefer to work thirteen or fourteen hours on night duty, 
and ten or eleven hours only on day duty.” So, also, 598 
instances of signalmen in the same month resuming duty 
in less than eight hours after being on duty more than 
twelve hours, are due to the changing of the men from 
night to day shifts. 

We are far from justifying, or even excusing, the extent 
to which excessive hours of duty prevail on some of our 
railways. The case is not so bad as it looks, but it is 
decidedly worse than it ought to be. A better system is 
wanted, one which makes the most of a man within the 
proper limits of his natural powers. There is such a 
thing as a laborious life which is to a great extent an idle 
one, in which a man wears himself out while doing 
nothing half his time. There is a good deal of honesty 
in what is said by one of the Welsh companies concerning 
their engine drivers and firemen: “It is impossible cor- 
rectly to get at the hours of the men working, as they 
are engaged partly running passenger trains, and partly on 
an irregular pilot service that may extend over many hours, 
but which also covers long stretches of rest from actual 
work.” This sort of thing, whichis neither work nor play, 
is not good for men, and must be particularly distasteful 
to those who are capable of becoming the best servants. 
These remarks apply more especially to the goods traffic. 
The goods trains are ever engaged in dodging the 
passenger traffic, and there is often an amount of waiting 
about on the lines which takes up time to very little 
purpose. The companies provide in many ways for the 
comfort of the men who are thus engaged ; but the best 
relief is that which expedites the work and lets the men 
go when it is done. Possibly these Parliamentary 
returns, showing the danger which is going on, will 
lead to what we may call the consolidation of the 
hours, so as to avoid such dismal figures as now 
present themselves. As for the question of a 
railway strike, we look upon it that the men make 
a great mistake when they take such a course as we have 
lately seen pursued in Scotland. The breaking of con- 
tracts and the perpetration of violence are proceedings 
which alienate, or assuredly weaken, that feeling of sym- 
pathy on the part of the public which is at once aroused 
when it is clearly shown that the servants on a railway are 
overworked. The figures in the Parliamentary return just 
issued plead loudly for our army of railway men, and it can- 
not be said that the Legislature is indifferent to the subject. 
Under the circumstances, there is no need to paralyse the 
traffic of the country and inflict suffering on innocent 
people, in order to let the world know that railway ser- 
vants in many instances have to endure excessive hours 
on duty. A policy of violence on the part of the employed 
has far-reaching issues, which are not likely to benefit . 
the industrial classes, even though a board of railway 
directors might be for a time coerced. 


A REVOLUTION IN PRIVATE BILL PROCEDURE. 


THERE is much truth in the familiar saying that 
threatened institutions live long; but in most instances 
a time comes when the threats take a more effective form, 
and either destroy or very materially change the objects 
of menace. This is what is apparently now certain to 
happen to the long-established procedure upon Private 
Bills in Parliament, for the Government have re-intro- 
duced their measure of last session upon this subject, and 
intend at once to force it forward. In fact, they mean to 
give it priority over some other Bills to which the majority 
of members attach more importance, and it is therefore 
safe to assume that some substantial result will ensue. 
Restricted as this proposal is, it will to that extent work 
@ revolution in Parliamentary practice on this important 
branch of legislation, and all who are—or are likely to be 
—concerned with Private Bills may wisely pay some 
attention to it at once. 





pany records only five instances of this kind in each of 


The existing system of dealing with schemes promoted 
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by pepentiaan or other local authorities, companies, or 
individuals, has been from time to time modified to a 
slight extent; but in its main features it remains what it 
was more than half-a-century ago. That is to say, a Bill 
of this kind has still to go Select Committees of 
Parliament, sitting at Westminster, and subsequently, if 
proved by those Committees, to pass through both 
bers with still the chance of defeat. The institution 
of Provisional Orders has done much to facilitate the 
work during the past twenty years or so; but it is felt 
now more ever that some more effective means of 
relief to legislators and some more expeditious and more 
economical method are n . As to the best means 
and method opinions widely difier among even the most 
practical judges, and if only as a step towards a general 
agreement the new proposal may be welcomed. For 
several years the late Mr. Craig-Sellar laboured hard, 
both in and out of Parliament, to initiate a reform 
first by resolution and then by Bill, and in 1888 he had 
the satisfaction of seeing a Joint Committee of both 
Houses appointed to investigate the question. The out- 
come of that inquiry was, in effect, a report in favour of 
the establishment of Commissioners intrusted with the 
powers and functions of Private Bill Committees, who 
should hold central or local inquiries according to the 
nature of the scheme and interests of suitors, the ultimate 
decision being always, in some form, reserved to Parlia- 
ment. Practically that was what Mr. Craig-Sellar had 
aimed at, but as events proved, it was too radical and 
sweeping a change for realisation ; and it was, at any rate 
for the time being, dropped out of consideration as a 
practicable proposal. Everyone, however, who is con- 
versant with the subject feels that something must be 
done, and thus we have the measure which is now before 
Parliament. 

This Bill was proposed last session, but dropped; it 
ee virtually unaltered. It is ‘ fathered” by the 
Lord Advocate, and is designed wholly and solely for 
“p lication to Scotland. The Committee of 1888, and 

r. 


Craig-Sellar’s Bill, proposed a scheme to apply to | th 


the whole kingdom ; but the Government are, perhaps, 
wise in proceeding tentatively, first, because, on the one 
hand, it would not be easy to carry a measure affecting 
English Bills, which are always vastly the most numerous 
and most important of the whole; and secondly, because, 
on the other hand, any reform bearing on Irish interests 
is at present an undertaking not to be lightly attempted. 
It is proposed, then, with a view to lightening the urs 
of Parliament, and to gratify the desire for inquiry on the 
spot, to constitute a Private Bill (Scotland) Commission, 
which is to consist of one appointed Commissioner and 
three ex-officio Commissioners. The appointed Com- 
missioner is to be chosen annually by the Judges of 
the Court of Session. The three ex-officio Commis- 
sioners are to be a Judge of the Court of Session, 
who is also for the time being a Railway Com- 
missioner for Scotland, another Railway Commissioner, 
and a member of the House of Commons, chosen by the 
existing Committee of Selection. Two out of the four 
commissioners will be members of the Railway Com- 
mission. Three members will form a quorum, and the 
members are to sit in Edinburgh, Glasgow, Dundee, 
Aberdeen, or other convenient centre. They are to be 
empowered to sit if necessary from day to day, even 
during an adjournment of Parliament, until they have 
concluded their inquiry, and themselves to decide all 
questions of the locus standi of petitioners. They are to 
report to Parliament after the manner of a Select 
Committee; their decision will have the same effect as 
the decision of a Select Committee, and their report 
upon a Bill originating in the House of Commons will 
be accepted by the House of Lords as if it were that of a 
Committee of that House. Thus the present practice 
of a second inquiry upon a scheme once approved will 
be abolished; and by the pro power as to locus 
standi, the preliminary proceedings now required before 
the referee will be dispensed with. 

With respect to reference by Parliament, it is provided 
that in every case in which a Private Bill relating to 
Scotland has been read a second time in either House of 
Parliament, it is—but only if opposed—to stand referred 
to the Commission for inquiry and report. This is to be 
done on the expiry of a week after the time limited by 
Standing Orders for the presentation of petitions against 
the Bill, without the Bill being committed according to 
the present practice. But within that period the Chairman 
of Committees in the case of a Bill depending before the 
House of Lords, or the Chairman of Ways and Means if 
the Bill originates in the House of Commons, may 
determine that the Bill shall not be so referred to the 
Commission on the ground that the powers sought to be 
conferred do not exclusively relate to Scotland. In the 
event of such a decision, the Bill be dealt with entirely 
according to the existing method. A Bill being once referred 
to the Commission, the Commissioners, will, as mentioned, 
decide all questions of locus standi, and will possess all 
the powers, jurisdiction, and authority now possessed by 
Select Committees. They may summon poll powered on 
oath such witnesses as they wish; require the production 
of all books, plans, documents, &c., relating to the subject 
before them; when sitting in open court they may 

unish for contempt of court; generally their orders may 
a enforced as if they had been pronounced by a division 
of the Inner House of the Court of Session, and, further, 
they may award costs in like manner and under the like 
conditions in force under the present system. Other 
important provisions are that the Commissioners may, in 
communicating with the Lord President, make general 
orders for the regulation of proceedings before them, and 
for enabling them to carry the provisions of a scheme 
into effect ; but every such general order is to be at once 
laid before Parliament, and within a certain time either 
House may decide that any part thereof ought not to con- 
tinue in force. Moreover, the Commissioners are to have 
an office in Edinburgh, to which the Lord Chancellor and 
the Speaker may transfer part of the existing staff, and all 
the expenses of the Commission and those incidental to 





the schemes are to be defrayed by Parliament. Two 
other provisions only need be mentioned. An opportu- 
nity is to be afforded to any County or Town Council 
connected with a locality to which a Bill relates, to 
present to the Commission a report of their views on 
the Bill, and the Commission are to have “due 
regard’ to their recc dations. A report submitted 
by the Commission to Parliament will, as already 
re) ved, be dealt with in the same manner as the 
—_ of a Select Committee; and when it stands as an 
er of the day, the House can refer it back to the 
Commission for further inquiry and report, but cannot 
refer it to a Select Committee. Except, however, where 
specially provided, the House may amend a Bill after 
receiving the Commissioners’ report. 
The scheme thus described looks at first sight both 
pater and practicable, and there is much to be said 
or it. But there is also much to be said against it, and 
the balance of opinion will, we believe, be found to be 
adverse. In its favour it may be urged that while the 
present cumbrous system of a double inquiry will be 
replaced by a single tribunal, and members of both 
Houses of Parliament will be spared labour and harass, 
from which they have hitherto suffered, the Commis- 
sioners, undisturbed by the surrounding influence of 
business and debate and late attendance in the Legislative 
Chambers, will be able to conduct their proceedings 
under calm conditions, with their minds concentrated on 
the question before them, and with all the advantages— 
which are many —of being on the spot affected, 
and in immediate contact with the local interests 
and feelings. It may also be observed that a local 
inquiry will be a great deal more convenient, and may 
be more economical for witnesses and others most directly 
concerned, and that counsel and experts engaged will be 
able to give their undivided attention to the inquiry while 
it lasts, instead of being more or less occupied and 
distracted by several simultaneous but very dissimilar 
investigations, as is usually the case at Westminster. To 
ese arguments may be added the probable more com- 
plete satisfaction of the people generally interested with 
an inquiry held in their midst than with one conducted 
hundreds of miles away. There is some amount of truth 
in all these contentions, but let us look at the other side. 
Private bill legislation is not to be conducted on the same 
eco Spe as statute law. In the latter case judges and 
wyers are, for the most part, concerned not with points 
and questions of expediency and public advantage, but 
with the execution of the law as it actually stands, and 
according to established rules and precedents. Their 
duties are largely circumscribed; but the duties of a 
Select Committee on a Bill are, or should be, less rigidly 
confined and limited. The Committee have to proceed 
upon a freer, more elastic basis, deciding less according 
to fact and to law than according to what is desirable 
for public advantage, and what is safe and proper 
with respect to individual interests. In a word, they 
should be more open-minded and untrammelled than 
the exponents of the law need be; but, with the 
exception of the member of the House of Commons 
to be selected, all the Commissioners proposed are to be 
men who are mainly, if not entirely, men of law, 
habitually giving their attention to questions of law only. 
There is nothing to prevent the member chosen also 
being a lawyer, and thus we are more likely to have a 
strictly legal tribunal—unelastic and unsympathetic— 
than a body unbiassed by habit and instinct and un- 
fettered by practice and legal principles. But apart from 
that, it is to be admitted that the present system, under 
which a Committee of one House may often usefully 
modify the decisions of a Committee of the other House, 
has in that respect an advantage which the new proposal 
lacks—so that the only remedy, in the event of well- 
founded dissatisfaction, is an appeal to debate in Parlia- 
ment. Again, it certainly seems an unworkable sugges- 
tion to withdraw a member from his proper duties at 
Westminster, and the Railway Commissioners from their 
duties, to attend an indefinite inquiry far away North; 
and as to economy, it is by no means certain that the 
new system would effect any saving. No doubt it costs 
a great deal to bring up witrtesses and other parties 
to a Bill to Westminster for an uncertain period; but 
they as a rule are only general witnesses, whereas the 
most eminent expert witnesses, who are so essential in 
these cases, either live in London or are there during 
Parliament, and even if they were not, as, in fact, they 
generally are, engaged in several inquiries at the same 
time, it would cost a great deal more to entice and take 
them to Scotland than to bring ordinary witnesses south 
as they were required. Thesame reasoning would apply, 
and with greater force, in regard to the leading parlia- 
mentary barristers, unless it be assumed that only Scotch 
barristers would be required, which can hardly be con- 
ceived. The element of local influence on the Commis- 
sioners might also be taken into consideration as not 
altogether desirable, and there are many other points 
which need not now be advanced. But it is certain that 
ere long some radical change must be effected in the 
existing procedure, and if this Bill only does something 
experimentally in that direction it will be a valuable 
measure. 





BLAST-PIPES AND BOILERS. 


For some as yet unexplained reason, the results 
obtained with compound locomotives in the United States 
present peculiarities which do not seem to have been 
noticed when English compound locomotives have been 
made the subject of experiment. The compound system 
at the other side of the Atlantic compares to advantage 
with the normal system; but when we come to examine 
the published figures, it turns out that in most cases the 
economy is due to the boiler, and not at all, or only in 
small ie. oon to the engine. So long as we had only 
an isolated experiment or two to deal with, it was easy 
to assume that the circumstances were peculiar, or the 
observations were deceptive. But when we find 
the same result obtained over and over again, we are 





compelled to search for a different lanation. The 
most recent example of apparent anomaly is supplied by 
certain experiments carried out by Mr. Batcheler, chief 
draughtsman of the Rhode Island Locomotive Works, 
with a simple and a compound locomotive on the Brooklyn 
and Union Elevated Railway. Both engines are of the 
same type, with four coupled wheels and a bogie under 
the tank. The driving wheels are 3ft. 6in. in diameter, 
and carry twenty tons. The cylinders of the simple engine 
are 11-5in. and llin. diameter—one having been rebored 
—and 16in. stroke. The compound engine is similar in 
every respect, save that one cylinder is llin. and the 
other 18in. in diameter. The cylinders are connected by 
a copper receiver. A reducing valve is placed between the 
receiver and the boiler, so that the steam pressure in the 
receiver is reduced in the direct ratio of the piston areas, 
irrespective of the boiler pressure. This allows the com- 
pound to be used as a on engine, and greatly increases 
its maximum power. ordinary circumstances the 
engine starts from rest as a simple engine, with direct 
steam in both cylinders, which then have equal power. 
When the exhaust from the high-pressure cylinder pro- 
duces the normal pressure in the receiver the direct steam 
is automatically cut-off from, and the receiver steam 
admitted into the low-pressure cylinder, and the engine 
then works compound. The road on which the experi- 
ments were made is five miles long, and in that distance 
has sixteen passenger stations and two junction points, at 
which stops were required. The trains consisted of two 
light passenger cars during the middle of the day and late 
at night, and three or four cars during morning and even- 
ing hours. The running time is twenty-four minutes. 
The experiments consisted of one day’s service with each 
engine. They were started from the yard at East New 
York, at 6.15 a.m., and ran six miles, with a light four- 
car train, to Fulton Ferry, where they commenced ser- 
vice, making twenty-two trips—eleven round trips—of five 
miles each, from Fulton Ferry to Ridgewood and return ; 
then one trip of four empty cars to East New York, six 
miles, making a total train mileage of 122 miles from 
6.15 a.m. to8 p.m. The coal used was soft anthracite. The 
steam-pressure in the simple engine was 140 Ib. and in 
the compound 1551b. Under these conditions, the ex- 
periments showed that during the 13} hours that each of 
the engines were doing practically the same work, the 
simple engine burned 8899 Ib. of coal and the compound 
2430 lb., or 37°7 per cent. less than the simple engine. 

So far as we can see, the experiments were carried out 
with such care that the figures given may be taken as 
showing what really took place. The saving effected is, 
however, great without a parallel, and this fact in itself 
would lead us to regard the report with suspicion. It is 
a point in its favour that Mr. Forney in the Railroad 
and Engineering Journal has not expressed any doubt 
as to its accuracy. The question remains— How is this 
remarkable performance to be explained? and _ this 
brings us at once to the phenomena referred to above, 
namely, the extraordinary effect which compounding has 
on the arg sang of a locomotive boiler. 

We learn from Mr. Batcheler’s report that the boiler 
of the compound engine evaporated 8°25 lb. of water per 
pound of coal, while the boiler of the simple engine only 
converted 6°67 lb. of water into steam. The boilers are 
identical in dimensions, and, so far as we are aware, were 
both equally clean. The difference in the performance 
of the boilers accounts for over 23 per cent. of the 
saving. Why the difference should exist is the puzzle. 
The only connection that exists between the working 
of the boiler and that of the engine in either case is the 
blast pipe. It is true that if the compound engine used 
less steam than its fellow the fire would need less urging ; 
but this after all reverts to the blast-pipe, and it is very 
difficult to believe that a mere reduction in the intensity 
of the blast should, other things being equal, account for 
a difference of 23 per cent. in economical efficiency. 
There is, however, no room to doubt, in the face of the 
results obtained on the South-Western Railway with the 
Adams vortex blast pipe, that the character of the ex- 
haust and its mode of action does have a very sensible 
effect on the performance of a locomotive boiler. Un- 
fortunately we have as yet no information concerning the 
details of the exhaust pipes in either of the engines tested ; 
but it is certain that the number of exhausts sent into the 
chimney was in the compound only one-half that of the 
non-compound engine. When the compound engine 
was first tried in this country by Mr. Webb, and 
subsequently by Mr. Worsdell, it was feared that the 
boilers could not keep steam, because, in the first place, 
the puffs were reduced in number, and in the second 
place because they were reduced in force, owing to the 
reduction in terminal cylinder pressure. These fears 
were, however, not justified by the results. The engines 
kept steam perfectly. Mr. Worsdell used extremely small 
and short chimneys, and actually enlarged his blast 
nozzles. It appears, indeed, that the relations between 
exhaust pressures and boiler efficiency are by no means 
so simple as was once supposed. The diameter of a 
blast nozzle has, no doubt, an effect on the rate at which 
coal can be burned, but the precise nature of the effect is 
very little understood, and the position of the nozzle 
gooey has quite as much to do with the draught as its 

iameter. is view is supported by the fact that, as 
we have said, compound engines can burn as much coal 

r square foot of te per hour as simple engines. 

y, however, it p soe uld _ rion that the reduction in 
pressure and number of exhausts per mile should be 
eminently favourable to the ne ng efficiency of the 
boiler we are unable to say. We can only call attention 
to what seems to be a fact, and suggest that further 
experiments should be made. Thus, for example, there 
would be very little difficulty in so arranging any of the 
locomotives working our metropolitan systems, and 
fitted with condensing ents, that the exhaust 
from one cylinder should continue to go up the chimney, 
while that from the other was returned to the tank. It 
would be interesting to know if, under these conditions, 
the engine could still make steam freely. It must not 
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be forgotten that a very sharp draught may affect only a 
limited number of tubes. It = occur, indeed, that 
with a soft exhaust the pull is equally diffused among all 
the tubes ; while with a ce + tearing exhaust, the upper 
rows may do nearly all the work, manifestly to the 
detriment of the economical efficiency of the boiler. 

There is, however, another aspect in the case pre- 
sented by Mr. Batcheler to be considered. The engine: 
had to start and stop very eel. The average 
length of a run was only one-third ofa mile. It follow: 
that the action on the fire was quite intermittent in n 
ordinary degree. It may be said that the exhaust of the 
compound engine when starting its train would be les: 
violent and have less tendency to tear the fire to piece: 
and drag coal into the smoke-box than would be th« 
case with the normal engine. But this suggestion wil 
ecarcely bear examination. : The compound engine 
always worked at starting like a simple engine, and 
there was no reason why its action on the fire should be 
less than that of itsrival. Indeed, it is noteworthy that 
during the experiments the compound engine was 
working for some of the time non-compound, and 
under the circumstances, it is difficult to see hov 
the compounding could do much good. The compounc 
engine carried a pressure of 155 1b., and the simple engine 
140 1b., but this cannot explain the saving of 14 per cent 
which remains after the boilers have been reduced to « 
common standard of evaporative economical efficiency. 
That is about what has been claimed by all inventors o 
users of compound locomotives, as fairly representing 
what can be counted upon in regular work. Here, 
however, it has been obtained, as we have said, 
with an engine which is entirely compound only a 
portion of its time. If it were possible it would be ad- 
visable that both the engines should be taken for a long 
day into the country and test them with runs of at 
least an hour's duration. As the report stands, it is 
interesting and suggestive, but incomplete. The most 
noteworthy thing about it is the remarkable way in 
which it corroborates and supplements the results obtained 
with a compound Baldwin engine, and already noticed 
in our columns. It seems to be clear that much yet 
remains to be learned concerning the influence of exhaust 
nipes on the performance of the furnaces and tubes oi 
poomelies engines. 





THE CONDITION OF THE STEAM SHIPPING TRADE. 


A series of statistics, given in the report of one of the 
northern steam shipping companies, illustrate the position 
of the steam shipping trade. Six steamers during the past 
year earned in the total £79,360, and out of this the charges 
paid were £64,974. The largest items in the expenses were 
£13,788 for wages and provisions; about £13,000 for port 
charges ; £9000 for bunker coals, and nearly as much for 
insurance. It is evident at once that the earning power of 
the steamships has of late decreased, and the expenses have 
increased; but it is not so easy to ascertain how the latter 
are to be reduced. Probably the large tonnage of steamshi 
now laid idle will help to give some slight recovery to the 
freight market, but to bring the vessels into profitable use 
that are now idle there will also be needed some reduction 
of the working charges; and to do that some combined 
effort of the steamship-owners will be needed. Itis probable, 
also, that the laying-up of the steamers will help, because the 
coal market must be affected by the withdrawal of the 
demand for bunker coals that is caused by so many vessels 
being idle, and the same causes must affect the labour 
market. But it will be noticed that there are two items to 
which large cost attaches that are not touched by any such 
step as the laying-idle of vessels—insurance and port charges. 
The first of these is very heavy in its incidence, and the ship’ 
owners will have to consider how they can reduce it, and 
how they can also lessen the cost to them of the port charges, 
which to the company named cost nearly as much as the 
wages and provisions of the crew. The docks and harbours 
of the country have had of late the benefit of cheap money, 
which has enabled some of them considerably to reduce the 
sum they Pay for interest, and they have also the gain from 
the increased and increasing tonnage that is found entering 
and clearing away from the chief ports. It is now becoming 
needful that the shipowners should in some degree have 
those benefits if the shipping trade is to be rendered 
prosperous again, or to be enabled to continue its work fully. 
There will probably be fluctuations in the freight market, 
but the enormous tonnage launched of late must depress it 
as a whole, and the utmost economy in working will be 
needed to enable shipping to tide over the period of dulness. 
It is not saying too much to express the opinion that the 
dividends on shipping for the past six months are not half 
what they were two years ago, and those for the current six 
months promise to be still lower. A check to building is 
now being given, and that and the idle tonnage being so 
vast must affect the freight market, whilst the growth of 
trade will give some benefit also. But when allowance has 
been made for all this, there is still the fact that the supply 
of ships has more than overtaken the demand, and that the 
steam shipping trade will need all the help it can obtain to 
enable it to tide over the period of dulness that usually fol- 
lows one of brisk trade. 








LITERATURE. 


First Principles of Electrical ey: Being an Attempt 
to Provide an Elementary Book for those who are intending 
to enter the ext of Electrical Engineering. By 
C. H. W. Bicas, M.I.E.E. London: Biggs and Co. 1891. 

THE object of this book is, it may be assumed, partly at 
least, explained in its title. Whatever his aim, the author 
has succeeded in being more original and more radical 
than any of the writers of elementary text-books on this 
widely interesting subject. He has several times within 
our knowledge been the first to announce some interesting 
deduction from principles underlying electro-magnetics, 
and in this book he has again am loose from the 
tethers of conventionality. 

The method and order of treatment are very different 
from the ordinary text-book form, and were it not for 
the welcome character of some of its most important 
features, we might complain a good deal of the want of 
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style and system. The fir-t chapter consists of two 
pages. In it the reader is told that we do not know 
what electricity is, but only that it is something which 
can undergo modifications, controllable, so as to produce 
the phenomena we call electrical. That the student may 
understand the conditions of this control the author at 
once introduces him to the three main things to 
be considered, namely, ‘how to produce the mani- 
festation of electricity; the path through which it 
acts; its measurement.’ The reader is told that the 
quantity of electricity in the universe is constant, 
and cannot be increased or decreased by any known 
means. It is convenient to speak of the generation of 
electricity, but it is inaccurate. The author’s argument 
is ‘that all the apparatus generally said to produce 
electricity is really used to increase the activity of 
electricity. Just as we can get no flow of water without 
a difference of levels, so we can get no manifestation of 
electric or magnetic action without a difference of 
electrical level or pressure. The apparatus constructed 
and employed is for the purpose of producing this 
difference of pressure.” Mr. Biggs will have considerable 
difficulty in supporting this against the many who will 
be able to show that electricity is not like water, that can 
be pumped up. If he had said energy, and not electricity, 
he might have been supported; but as far as is known, 
electricity cannot be said to be a constant quantity any 
more than we can say heat is. 

Chapter II. commences the description and explanation 
of the conductive circuit, and this leads to explanations 
of the phenomena of the circuit, examples of the applica- 
tion of Ohm’s law, practical units of current and pressure, 
simple and divided circuits and shunts, gradually leading 
up to the inductive circuit. Here the author says, “ It is 
customary to view the inductive circuit as something 
altogether different from the conductive, whereas the one 
is in reality but a modification of the other. . . . 
Induction is a term used to denote a condition which in 
different circumstances seems altogether distinct from 
what it does under other circumstances; yet a closer 
examination will show the similarity. There can be no 
flow of current without difference of electrical pressure, 
but there can be difference of electrical pressure without 
current. The former case, difference of pressure with 
current, exists in the conductive circuit; the latter case, 
difference of pressure but no current, exists in the 
inductive circuit.” That which we call generating 
Hs aegipen may be looked upon “as having a double 
object, raising the pressure on the one side and pro- 

rtionately decreasing it on the other. The life- 
ong object of electricity, in these different states, is to 
get together and resume the normal condition, or the 
condition of normal pressure.” From this quotation the 
author’s explanation of the inductive circuit may be 
gathered, and we need not follow him further on the 
subject. 

The next subject dealt with is the magnetic circuit. 
Here, again, the author works on new lines. His contention 
is “that all electrical and magnetic problems can be dis- 
cussed in their relation to the conductive and the magnetic 
circuits and the interactions of these circuits. He has 
not rigidly adhered to his own views, but has interpolated 
in the text a third circuit, the inductive, which, however, 
he believes has no existence in fact, whatever it may 
have in fancy, and however useful it may be as a con- 
vention. Again, the author believes the ordinary defini- 
tion of unit magnetic pole to be utterly and drastically 
incorrect, yet he has accepted it, though another definition 
of unit-pole would greatly simplify calculation. A unit- 
pole the author would define as “‘a pole caused by one or 
unit line of force.” This is his own statement, and he is 
so far consistent that he applies Ohm’s law to every 
form of circuit. He says: ‘In the magnetic circuit we 
may take the number of lines of force to be analogous 
to ‘current’ in the conductive, or to ‘accumulation ’ in 
the inductive circuit, and Ohm’s law applies to this 
circuit as to the others. Thus: 

Pressure due to current in coils of magnet ;, 
ce 


No. of lines of force = 
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To say so much is sudicient to make it unnec2ssary for 
us to follow him in this. His arguments will no doubt 
receive wide attention. It will be seen that he strives to 
induce students to grasp his idea that pressure, or electro- 
motive force as it is commonly called, is the condition 
which, in its various aspects, needs most attention. A 
clear idea of the origin and control of pressure will afford 
acluetoall. In dealing with dynamos he uses the expression 
“magnetic loops” in place of lines of force; for 
instance, he says “it will be seen that one of the most 
important questions connected with dynamos is the 
number of loops that pass round the conductive circuit, 
as this determines the electrical pressure, and conse- 
quently the current.” On magnetic questions he is also 
at variance with other writers, for he concludes, and 
shows why he concludes, that the pull of a field magnet 
on an armature coil is not as the square of the distance 
or as the square of flux, but is as the number of lines of 
force or as the number of loops. Passing from these 
interesting questions of principle, the author proceeds to 
their application, in which we shall, having already occu- 
pied so much space, allow his readers to follow him. 
This they will do with interest, for although the book is of 
very uneven workmanship, it is full of disputatious matter. 
As the book is provided with an excellent index, readers 
will be able to refer to any question with the facility that is 
necessary to make a book useful. The reader will also, we 
must remark, find a considerable number of typographical 
errors, which must be corrected in another edition. 








BRISTOL’S RECORDING PRESSURE GAUGE. 


THE gauge illustrated by the engravings above has 
recently been made the subject of a paper read before the 
United States Institution of Mechanical Engineers. Its 
construction is very simple, and will be readily understood 
from the engravings. 

Clockwork causes the rotation of a radial chart for receiv- 
ing the record, which chart makes one revolution in twenty- 
four hours. The divisions on the radial arcs correspond to 
pressures, while those on the circles give the hours of the day 
and night. There is no mechanism, it will be seen, between 
the tube and the pencil to get out of order. The tube A is flat, 
corrugated and secured to a flexible steel slip B, as shown. 
The pressure tends to straighten out the corrugated tube. 
This is resisted by the steel strip, but the effort being all on 
one side, the strip is bent in proportion to the rise in pres- 
sure. The end of the steel strip is twisted on itself, and 
curved round to form a pencil arm. 

We understand that this gauge has been received with 
much favour in the United States. It is being introduced 
into England by Mr. J. Phillips, of College-hill, E.C. 








THE HULL AND District INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—The members of the Hull and District Institution of 
Engineers and Naval Architects held their third general meeting of 
the sixth session on Tuesday evening, January 13th, in their 
rooms, Parochial-office, Bond-street, Hull, when a paper on “ Art 
in relation to Shipbuilding” was read by Mr. F. Somerscales— 
Earle’s Shipbuilding and Engineering Company. The author com- 
men his paper by pointing out that all fine arts depended 
primarily on the true appreciation of the beautiful, and that the 
external form and structural details of ships—like all other con- 
structive work—afforded ample opportunities for displaying this 
appreciation, just as well as in the saloon decorations. The cabin 
decorations were also referred to and compared with ancient shi 
decorations, and in continuation of his subject the author cagek 
that a general a) — and delight in material beauty was 
better exemplifi yy the way in which common objects of utility 
were shaped, proportioned, and ornamented than in a lavish outlay 
on special decorations placed side by side with ugliness and plain- 
ness in these every-day surroundings. The various points of the 
Paper were well illustrated by diagrams and blackboard sketches, 
and examples were given of different parts of a ship where the 
opportunity was afforded for manifesting an interest in art, ap 
others being the lower portion of the stern frame, the stem, the 
break of the poop, the ‘‘run” of the forward plating where it 
meets the stem, the position and relative proportions of the masts 
and rigging and of the funnel. In the discussion which followed 
the follo members took part:—Messrs. G. J. Cole, F. H. 
Pearson, J. Spear, M. Allen, C. F. Amos, J. R. Smith, J. Jamieson, 
and A, Young. The meeting terminated after a cordial vote oi 
thanks had been accorded to Mr, Somerscales for his valuable and 
interesting paper. 
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COMPOUND PUMPING ENGINE AT BRADLEY. 





THE supplementary page engraving which we publish this 
week illustrates a pumping engine, which we are informed is 
the largest horizontal pumping engine yet made. It was 
constructed by Messrs. Hathorn, Davey and Co., of Leeds, 
from the designs of Mr. Henry Davey, for the South Stafford- 
shire Mines Drainage Commissioners. The engine has 52in. 
and 90in. cylinders by 10ft. stroke. It works two 27in. 
plunger pumps, each 10ft. stroke, both forcing to a height of 
500ft. The engine is provided with a surface condenser, 
through which passes all the water which is pumped. The 
condenser is placed outside the engine house, as shown in the | 
engraving. 

There are many points in the design which deserve atten- 
tion. The high and low-pressure pistons are connected to 
the crosshead by means of three piston-rods, one from the | 
high-pressure piston and two others from the low-pressure | 
piston, the latter passing outside the high-pressure cylinder, | 
supported in long brass bushed bearings. 

The effect of expansion and contraction in such long 
cylinders is very great, and if not allowed for would produce 
very heavy and dangerous stresses. To fix the two ends of | 
such cylinders rigidly to a bed-plate would lead to a breakage. | 
A long bed-plate is necessary to distribute the thrust of the | 
engine on the foundation. 
Mr. Davey has provided for 
expansion and contraction, 
and at the same time has 
distributed the stresses uni- | 
formly over the foundations | 
by an abutment between | 
the two cylinders, rigidly | 
fixed to two strong girders | 
which form the bed-plate | 
of the engine, and run its | 
entire length. To this 
abutment, which is a 
massive casting, the two 
cylinders are bolted. The 
ends of the cylinder remote 
from the abutment are 
supported on cross girders 
attached to the engine bed, 
but the cylinders are not 
fixed to the cross girders, 
they simply rest on planed 
surfaces between guides, to preserve a central position. The 
cylinders are thus free to expand and contract, without in 
any way straining the beds or being strained themselves. 

Another feature is the construction of the pistons. These 
are made very deep to provide a large area of supporting 
surface. The supporting surface of the piston is such that 
the weight of the piston imposes a pressure of less than 8 1b. 
per square inch on the under side of the cylinder. 

Each cylinder is provided with four double-beat drop- 
valves, two for steam and two for exhaust. The steam valves 
of the high-pressure cylinder have a separate cut-off motion, 
illustrated in Fig.1. The shaft a is actuated from the Davey 
differential gear, and the shaft 6b direct from the engine 
motion; by this means the cut-off valve gets a combined 
differential motion. In more recent engines Mr. Davey has 
introduced a new form of the differential gear. The effect 
of the old gear was to throttle the exhaust as well as the 
steam when the engine raced or the gear was not properly 
adjusted. In the new form of gear the exhaust is always 
free, and the effect of racing is to cut off steam both in the 
large and small cylinder, and to shut altogether the exhaust 
from the high-pressure cylinder. 

This is best illustrated in Fig. 2, where the shaft A which 
actuates the exhaust valve direct from the rod ¢ is worked 
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DIFFERENTIAL PUMPING ENGINE, BRADLEY. 








direct from the gear cylinder, and the shaft B which gives the 
differential motion to the cut-off valve through the lever d and | 
rod ¢ is worked from the engine motion. A valve placed in 
























































the exhaust pipe from the high-pressure cylinder or the main 
exhaust valve is kept open by a trigger f, which is released on 
the racing of the engine by means of the cataract G. When the 
dagine io vunning Oils ectanedt le oliuetet 80 as to be on the 





point of tripping the valve; then on the 
racing of the engine the valve trips and 
the engine stops. 

Provision is made for shutting off 
either pump from the rising column in 
the case of accident. The pump rods 
when at work balance each other, so 
that the engine has peeclesty the same 
work on both strokes, but when one pump 
is out of work there is the full load on 
the one stroke and no load on the other, 
By means of the gear the engine can be 
adjusted to work under such cireum- 
stances. It was worked for some time 
under that condition when a pipe con- 
nection to one of the pumps failed. 





CLEVELAND INSTITUTION OF 
ENGINEERS. 


MANUFACTURE OF BASIC OPEN- 
HEARTH STEEL, 

A LARGELY-ATTENDED meeting of the 
Cleveland Institution of Engineers was held 
at MiddJesbrough, on Monday evening, the 
President (Mr. Chas. J. Bagley, Moor Iron 
and Steel Works, Stockton) in the chair, 
and among those present were:—Sir Lowthian 
Bell, Bart. ; Mr. Percy C. Gilchrist, London; 
Mr. W. H. White, Chief Constructor of H.M. 
Navy ; Mr. Milton, chief engineer of Lloyd's; 
Mr. R. Howson, Middlesbrough ; Mr. John 
Gjers, Middlesbrough ; Mr. R. Smith-Casson, 
Round Oak Works, Dudley; Mr. Charles 
Wood, Tees Ironworks, Middlesbrough ; 
Mr. Dawson, Malvern ; and Mr. Millward, 
Staffordshire. The Secretary reported that 
since the last meeting a month ago fourteen 
new members and one new graduate had 
been elected by the Council. A letter from 
Mr. W. H. Fryer, Coleford, in reply to the 
discussion on his paper on ‘‘ The Desiccation 
of the Blast in the Manufacture of Pig Iron” 
was taken as read, The discussion was then 
commenced on the paper read at the last 
meeting by Mr. James Davis, of Parkgate, 
Rotherham, on ‘‘The Manufacture of Basic 
Open-Hearth Steel.” Letters were read 
from Mr. J. W. Galbraith, Mr. J. W. 
Wailes, and Mr. J. H. Darby, who were 
unable to attend. 

Mr. Galbraith, of Chesterfield, in his com- 
munication said the first requisite for the 
successful working of the basic Siemens pro- 
cess—he snk | the word ‘‘Siemens” to 
‘‘open-hearth,” as the hearth was not an 
open one—was a suitable iron, and quite as 
important a matter as low silicon was that the skin of the pig 
should be clean and not hold sand. It was clear that silica as sand 
on the surface of the pig was quite as injurious as silicon, and a pig 
after being brushed could hold 1 per cent. of sand, which was 
nearly equal to ‘50 silicon in pig iron. The suitability of Park- 
gate pig iron was undoubted, but whether a suitable pig could 
be made economically and with the materials at hand in such dis- 
tricts as Cleveland, Staffordshire, South Wales, &c., might be 


| doubted ; but an iron could be made suitable by an intermediate 


process costing very little, and he did not see why they should con- 
fine themselves to making the iron direct. As regarded the 
amount of carbon in the finished steel, if the phosphorus content 
was low, say 1°50 per cent., and the carbon relatively high, say 
3°50 per cent., it was quite easy to work the charge, so that it was 
dephosphorised, while a considerable percentage of carbon was left 
in the charge, but if this state of things was reversed, a hematite 
iron such as Mr. Davis described was an absolute necessity. The 
ratio, therefore, of carbon and phosphorus, was a matter of con- 
siderable importance, Mr. Galbraith then dealt with the proper 
method of putting in the basic lining. 

Mr. J. W. Wailes, of Calderbank Steel Works, N.B., said he 
differed from Mr. Davis with regard to the application of the lining 
of the furnace. He believed the best way to put the basic lining 
into tke hearth was as Mr. Davis described, But not to run any 
portion of it, simply to put the dry-shrunk lime in with just 
sufficient silica sand to make it flux, exactly as an acid hearth might 
be put in. As to the best form of furnace, he agreed with Mr. 
Davis; such a furnace as he described vastly reduced the difficulties 
of ma ment. The furnace was made a mechanical thing, and 
put in a form where difficulties could be encountered singly, and 
any difficulty was a simple affair. After dealing with the question 
of valves, Mr. Davis said he had never had but one opinion on this 
eet its deliberate and perfect action certainly placed it at the 

ead of all the known means for the purification of pig iron, and he 
would say that till a new Bessemer and a new Siemens arose in the 
twentieth century, open hearth basic steel would take its place at 
the head of the list for excellence and regularity of quality. 

Mr. John A. Darby, of Pen-y-Garth, near Wrexham, said he 
was one of the first who took up the manufacture of basic open- 
hearth steel in this country, or perhaps anywhere, by the pig and 
ore method. He thought that ina few years a large proportion of 
the open-hearth steel made in this country would be manufactured 
by the basic open-hearth process. The Americans had shown their 
appreciation of the benefits arising from working hematite pig 
iron in the basic open-hearth furnaces, as some sixteen 30-ton 
basic-lined steel furnaces at Messrs. Carnegie, Phipps, and Co.’s 
works, near Pittsburgh, testified. They produced the best steel 
for plates and other purposes made in America. Mr. Davis had 
touched upon a vital point in the manufacture of basic open-hearth 
steel from phosphoric pigs when he spoke of the composition of 
the pig suitable for treatment. He thought a 20-ton furnace for 
working such pig was quite sufficient. The slag, which was 25 to 
30 per cent. of the weight of finished steel, k troublesome 
with a larger charge than twenty tons, and he doubted if there 
was much economy in other respects by employing larger charges. 
Mr. Darby had never been able to charge ore with the pig and 
scrap before melting, as he found it had a tendency to cut up the 
lining and also to burn away the carbon before the phosphorus was 
eliminated, which was most objectionable. To obtain quiet, solid 
metal it was essential that the steel in the furnace should not be 
over-oxidised. A furnace which was tapped with a large excess of 
oxide in the slag was both wasteful as regarded yield and was sure 
to produce unsound metal. 

he President remarked that basic material, in his opinion, would 
come to be used for plates as surely as it had come to be used for 
rails. He hoped that the discussion would remove every prejudice. 
It would be a great advantage to Cleveland, even if the basic plates 
were no cheaper than those made from hematite, 

Mr. Percy C. Gilchrist characterised the present discussion as the 
most eee that had taken place on the subject since 1879. 
He asked his hearers for leave to express his and their regret that 
his colleague, Mr, Sidney G. Thomas, had not been spared to witness 
the progress and undoubtedly satisfactory position of basic 
steel at the ——— day. He might remark that if steel were 
being jmade that should contain 0°5 per cent. phosphorus, and that 
sho contain carbon up to half per cent., it was a matter of 
perfect indifference to the skilful steel maker whether he started 
with a mixture in the bath containing two or one-tenth per cent. 
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phosphorus, but if he desired to produce crucible steel in which it 
was necessary to have not ‘04 or ‘05 per cent., but ‘01 per cent., 
it was commercially necessary to start with a bath containing only 
one-tenth percent. phosphorus. In looking over Mr, Davis’ paper he 
had considered it very desirable to ascertain whether the results 
of tests there tioned were fined to his works, or whether 
similar results were obtained by other works, Inquiries had been 
made, and on the table were samples received from several works 
of both basic Bessemer, and basic spen-Neor® steel. These 
samples were from Parkgate Works, North-Eastern Steel Works, 
Middlesbrough ; Bolckow, Vaughan and Co., Middlesborough, 
Staffordshire Steel and Iron Company, Bilston; Brymbo Steel 
Company, Wrexham ; Patent Shaft and Axletree Com ny, Wed- 
nesbury ; Round Oak Works, Dudley—which might taken as 
typical of the best Staffordshire iron, and where it was found that 
basic steel could. be produced that seemed to do all that was re- 
quired of it—Glasgow Iron Company ; Lilleshall Company, Shrop- 
shire; and Hoerde Works, Germany. There were also samples 
from a district that would be a very important rival to Cleveland, 
viz., Lincolnshire, the Frodingham Iron Company having sentsome, 
He thought it would be of great value to place on record the official 
attitude regarding basic steel taken by the various publicauthorities 
on the Continent. The Belgian State accepted any kind of steel 
for boiler-plates, by whatever process made, provided it stood the 
necessary tests, he Admiralty in that hearer Baer arg basic 
steel as readily as any other, and the same might be said of Russia, 
As ed France, MM. Schneider stated that the French 
Admiralty sanctioned the use of basic steel for boiler-plates. 
Germany, which at present was the home of basic steel—there was 
more made in Germany by more than twice than there was in 
England, for they in that country had men who were both 
practical and theoretical, and who had been able to avail them- 
selves more quickly of the Depa aes confidence in it. The 
Hoerde Works, between 1888-90, supplied for ships built 8000 tons 
plates, 2000 tons angles, 900 tons beams, and 54 tons flat steel ; 
total, 11,332 tons basic steel. That company stated that the 
German Admiralty made no difference between acid and basic 
Martin steel. The Phoenix Company, at Rubrort, in 1889 supplied 
14,000 tons steel plates, angles, s, and fiat steel, and in 1890 
about 8500 tons, all of which passed Lloyd’s, as they were 
destined for shipbuilding. All their material made for Lloyd’s and 
the Admiraity was basic steel. The position of foreign authorities 
was that they had sufficient confidence in their tests to say, that so 
long as basic material passed these tests they were satisfied. The 
British Admiralty, in a letter to himself, had stated that because 
steel was made in the basic furnace it was not prohibited if it were 
found suitable. The official position of our Admiralty and Board 
of Trade might be summed up by saying that they were examinin 
the question, and no doubt the subject would receive that carefu 
attention that all subjects had at their hands. Personally he had 
every contidence in the result of those investigations. The question 
was one of national importance. In 1889 there were 13,000,000 tons 
of phosphoric ore raised in Great Britain, which might roughly be 
taken as containing 4,000,000tons pigiron. In Lancashire and Cum- 
berland, poner tn | the deposits of British hematite ore, 2,500,000 tons 
of ore were raised, But British ironmakers imported 4,000,000 tons 
of hematite ore, with an average of per cent. metallic iron. 
Had that 4,000,000 tons of foreign ore been replaced by its 
equivalent of phosphoric ores, 5,000,000 tons more of native ore 
would have been raised and consumed. There would in that be 
this advantage, that in case of war, while for food we should still 
have to depend upon the foreigner, we should for iron have to 
depend wholly upon ourselves. He would state most deliberately, 
and after the fullest investigations and experience in actual 
practice, that basic steel made from ge erp ore was fully equal 
to any steel made from hematite ore. If they only employed decent 
skill, the same as was put upon acid steel, basic steel could be 
made regularly now from phosphoric pig of a quality to suit all the 
uirements of Lloyd’s, the Board of Trade, and the Admiralty. 

Nr. J. E, Stead, Middlesborough, in dealing with the assertion 
of Mr. Davis, that oxygen was the great enemy of the open-hearth 
steel maker, said it was first a friend and then an enemy, the latter 
if left in the steel, whether open-hearth or any other kind. There 
could be no doubt that scientifically the basic steel could be made 
purer than acid steel. There were in it the elements of success 
which at first had not obtained in the acid process. The basic 
open-hearth process was a comparatively new one, and one could 
not expect perfection to be arrived at straight off. No process ever 
invented had ever been introduced as perfect. They had heard of 
bad results with basic steel, but was it not the same with acid steel! 
Basic open-hearth steel had steadily been improving in quality, 
and by it steel could now be produced regularly and constantly as 
low in phosphorus as could be obtained by the acid process. e 
latter took out the carbon, silicon, and manganese, but the basic 
also took out the panes and sulphur. That was of great 
importance, and showed the superiority of the basic process. 
There was probably a little more trouble in working the basic 
process, 1t was of much importance to have the pig iron free from 
sand on the exterior ; it was not the silicon in the pig that so much 
affected the working as the silicon on the outside. He would ask 
Mr. Gilchrist how ap ie phosphorus content could really be in 
basic iron to have it eliminated down to ‘05 with skilful working. 

Mr. R. Smith-Casson—Dudley—said Mr, Gilchrist had been 
somewhat too modest ; they had been attaining more at 
Round Oak than had been claimed. They had worked a small 
furnace for two years without a chemist, and with only a forge- 
manager, and they had no difficulty whatever in producing good 
steel—good enough for edge tools, barrels, rivets, &c. If 
there were any complaints they were due to carelessness on the part 
of the workmen, As rega commercial success, when they 
could commence with pig such as was sold in Staffordshire delivered 
at works at 45s. a ton, and produce steel from it, there was 
not much with which to find fault. The basic process, he was con- 
vinced, was the process of the future. At Round Oak they 
intended to lay down a plant that should produce 50,000 tons of 
basic steel per annum, and did not expect to have any difficulty in 
getting customers for it. They had all the iron for steel-making 

urposes within their own borders without going elsewhere for it. 

ey had no difficulty in getting the Indian State Railway tests, 

r. Dawson, Malvern, asked Mr. Davis if it were not necessa: 
to have a greater chimney draught with the Hilton than with the 
Siemens furnace? Could Mr. Gilchrist give any information as to 
whether steel was being used for the stays of locomotive fire-boxes ? 
If they got basic steel to stand there, that was as a test as 
could be devised. If Mr. Gilchrist abolished the importation of 
hematite ore, what would the shipowners and the shipbuilders say ? 

Mr. Millward, Wednesbury, said they could produce splendid 
castings from basic steel—cast steel wheels which gave every satis- 
faction. They had used the steel for small castings, and that was 
a test of its quality. 

Mr. Louden, Germany, said he had had considerable experience 
on the Continent with the basic process, They had made tires 
which stood exceedingly well. In Styria and Bohemia the basic 
process was adopted, the ores being specially suitable. 

Mr. Foster, Eston Steel Works, asked if it was absolutely neces- 

to have a pig with a low percentage of silicon. Mr. Davis had 
said that the difficulty in teeming was not always due to lack of 
heat. From this it appeared that there was practically some diffi- 
culty in teeming the metal, and if it was not due to lack of —_ 


what was it caused by? With respect to what Mr. Gilchrist 

said about Lloyd's passing basic steel in Germany, was that the 
English Lloyd's? And if it were, why did they refuse to pass in 
Great Britain a metal which they in Germany ? 

Sir Lowthian Bell, Bart., then dealt with the question as to the 
office of oxide of iron in removing the phosphorus in the basic 
treatment. 

Mr, John Gjers, Ayresome Ironworks, Middlesbrough, congratu- 
lated Mr, Gilchrist on the success of the basic process, and much 
regretted that the late Mr. S, G. Thomas was not with them to see 
the great success, However, something ought to be said on the 











acid side, No better steel could be made than that from pure 
hematite pig in the Siemens furnace on a basic lining, In nearly 
all the basic furnaces there seemed to be introduced an unneces- 
sary amount of phosphorus. His opinion was that in the basic 
open-hearth furnace the less phosphorus the better. One reason 
So the basic process had not taken so well in the North of Eng- 
land as in the Midlands was that in the former district hematite 
igs could be obtained for 10s. per ton less than in Staffordshire, 
n the North the difference in the cost of hematite and basic steel 
could not be so much in favour of the latter. 
Mr, W. H. White, Chief Constructor of H.M. Navy, said he rose 
to speak on behalf of one of the largest users of steel—the 


Admiralty. Mr. Davis had not alluded in his paper to 
the very la number of tests which were made by the 
Admiralty and its officers on basic steel three years ago, These 


tests were made in different parts of the country, and the 
results of these tests the pas wo gave to the Institution of 
Naval Architects in a paper read at Sunderland in 1887. 
Now at that time it was established, eek wy way impartial evidence, 
that there could be and was being e by the basic process steel 
which satisfactorily stood the Admiralty tests for ship plates. That 
included basic steel made in the Bessemer converter, as well as 
open-hearth furnace. At the time, not a few of those who were 
engaged in making basic told him, as the technical official advising 
the Admiralty, that if the Admiralty wished to give basic steel a 
chance they should lower their tests, He was more sanguine as to 
what cout be done by the makers, and he stated that on no con- 
sideration would their standard be lowered ; the steel makers must 
get their steel up to it. He was right in his opinion as to what 
they could do, for Mr. Davis himself stated there was no difficulty 
in coming up to the Admiralty standard. It was a comfort to be 
proved right in one’s opinions. In 1887 he had said there was no 
reason for departing from the standard. Mr. Gilchrist had told 
them a good deal about what the French and German Admiralt; 

had done, but he had not said anything of what the Britis! 

Admiralty had done for the last three or four years. Without say- 
ing anything about it, they had carried out an elaborate series of 
experiments to determine how basic steel behaved under rough 
treatment in the shipyards. What the Admiralty had to with was 
the steel and not the mode by which it was made, If the material 
was satisfactory it was accepted, wherever it was made and by 
whateverprocess. Afterthetests above mentioned and experiments, 
the Admiralty officials considered their attitude, and decided upon 
repeating them, to prove the information they had obtained from the 
first set of investigations. They were not prepared to accept any par- 
ticulars based upon a single set of experiments, so, as he said, they 
repeated them and learnt a good deal from the repetition. These 
experiments involved a considerable amount of time and labour, 


and any delay that had arisen had not been the fault of the 
Admiralty. e experiments had been in progress without inter- 
mission. The state of affairs at present was that basic steel, so far 


as Admiralty practice was concerned, was in the same position as 
Bessemer acid steel, which was largely used for certain portions of 
the structure of ships, but they would insist on having other than 
Bessemer acid steel for certain specific parts. It was exactly the 
same with basic steel. What future action they should take 
depended on the results of the experiments now being carried on, 
but in the meantime the Admiralty were using basic steel rivets 
largely in shipwork, and with excellent results. The engineering 
department of the Admiralty was using basic steel plates of low 
tensile strength. He thought that in this matter, as in all that 
concerned the introduction and use of steel, the Admiralty had 
given the weight of its support to the byte pee of all processes 
affecting the _xadheding hey began to build steel ships in 1875, 
and he could say that the advance made in the manufacture of 
acid steel in the fifteen years, as regarded uniformity and excel- 
lence, wus scarcely appreciated even by those who were daily 
making steel. When he thought of what he saw in 1875 in the 
way of irregularity, he was quite prepared to endorse the remarks 
of Mr. Stead, that it took years before any process could be per- 
fected. He thoroughly supported the views that Mr. Gilchrist 
had expressed, that it was a matter of national importance that 
the basic process, dealing with inferior British ores, should be 
brought to the most perfect completion that mechanical and scien- 
tific skill could render possible. He was glad to see what was in 
the minds of those working the basic process, and he thought 
Messrs. Gilchrist and Thomas had done much for which this 
country owed them a debt of gratitude in bringing forward this 
invention. 

Mr. Milton, chief engineer peaees of Lloyd’s, remarked that 
one would think that Lloyd’s thrown cold water on the 
process. At present certain works were admitted to make basic 
steel for shipbuilding, their produce having been —_ for 
quite three years, though they had not made much, probably 
owing to lack of p Racree The question had been asked, was the 


Lloyd’s which had been passing basic steel in a for ship- 
building the same as the English Lloyd’s Register, Certainly it 
was, ith respect to one of the works represented as making 


11,000 tons of steel, most of which had been passed by Lloyd’s, 
they used a non-phosphoric pig and no ore whatever. e works 
in Styria have used pig which is non-phosphoric. He might say, 
the mild basic steel had never given any trouble; the trouble was 
with basic steel of high tensile strength. He felt quite sure that 
if it could be shown that basic steel could be turned out in uni- 
formly trustworthy quality, Lloyd’s Register would be willing to 
pass it. Lloyd’s ister had always taken up the position of 
accepting steel made by any process that fulfilled their tests. 

The President said he was a maker of acid steel plates, but he 
had no prejudice in favour of those or the basic steel plates. If 
they could get the materials from Cleveland for making steel ship- 
plates, it would be well for the district, 

Mr. Davis, in replying on the discussion, said he agreed with 
Mr. “Galbraith about having pigs free from sand. Answering 
several other questions, the speaker said that as regarded the 
Hilton furnace it was the best furnace he had had any experience 
with, They required more draught, but that was easy to get; 
there was plenty of room up above. The cost of a Hilton furnace 
varied from £500 to £700 above an ordinary Siemens-Martin 
furnace, according to size. Replying to Mr. Gjers, he would say 
that they could make as good steel from pig with 2°6 per cent. of 

hosphorus as acid steel. They could do anything they liked with 
it. It was even better than acid steel, and they had supplied 
hundreds of plates for Galloway tubes. It welded much Petter 
than acid steel. For the Admiralty they at Parkgate had made a 
lot of basic steel tube strip, of twenty-one to twenty-five tons’ 
tensile strain. 

Mr. Gilchrist also replied on the discussion. As to how high the 
opt meng in the pig could be and still be eliminated thoroughly, 

e was not prepared to say, but they had eliminated 4 or 5 per 
cent. When a certain point was ed the waste of metal became 
excessive. His own feeling in the matter was that if the basic 
Bessemer process was used, the best commercial results were 
obtained with no more than 2 per cent. phosphorus. They got 
excellent results when, with the basic open-hearth furnace, they 
also had 2 per cent. P., or pig a - cent. They were 
able to get their phosphorus down to ‘05. ere was very little 
hematite stee] containing ty ! ‘05 per cent. of at ape though 
there were people who said they could get less, e point which 
he did not make himself clear about was that if per cent, 
of erin mk was not good enough for certain p — 
for angles, plates, &c.—they were hard to satisfy. Manu- 
facturers were not rich enough to throw pearls before people 
who did not appreciate them. He did not say that °01 per cent. 
was not better than 05 per cent., but ‘05 per cent. basic was 
better than ‘05 per cent. hematite, if similar skill had been 
employed in the manufacture in each case. Where people would 
pay for it ‘01 per cent. was better, but 01 per cent. steel was only 
used for crucible and other similar purposes, such as armour-plates, 
guns, &c,, where the matter of cost was comparatively unim- 
portant. He would say that if the basic people wanted to produce 


steel with 32 tons tensile strain, there was no difficulty in doing it. 
The phosphorus at ‘05 per cent. had nothing to do with the 
question. With respect to oxygen being the enemy of the steel- 
maker, he would remark that all servants were good if kept in 
their proper places. Oxygen was necessary as the servant to 
oxidise the impurities, but if they allowed oxygen in the bath 
after they had got rid of the impurities, then it was an enemy. 
Oxygen in excess did the harm. Mr. Milton had quite clearly 
explained the position as regarded Lloyd’s in Germany. He would 
make inquiries about basic steel for the stays of locomotives. The 


remarks of the representatives of the Admiralty and Lloyd’s 
Register were very fair and just, and he felt sure that before long 


they would hear still more satisfactory news. A great deal of 
misunderstanding had existed amongst shipbuilders and proprietors 
of steel works as to when basic steel was allowed. The discussion 
that night would place on record what it can be used for, and 
under what conditions they may obtain Lloyd’s sanction to use it 

Steel makers had simply to show they were careful manufacturers. 
Lloyd’s would not relax their rules, but there would be the same 
justice accorded to basic as to acid steel. There had been a little 
misconception on that point, but it was now seen what Lloyd’s 
position was, 

Votes of thanks were accorded to Mr. Davis and Mr. Gilchrist, 
and it was decided to postpone till next meeting—February 23rd 
—the reading of Mr. Hawdon’s paper, entitled ‘‘ Notes on American 
Blast Furnace Practice, and a Comparison with the Work done in 
the Cleveland District.” 











LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION, 
January 19th, 1890, 
(Before Mz. Justice RoMEr.) 
THE BRITISH TANNING COMPANY v. GROTH. 

THE following, although not relating to strictly engineering 
matters, perhaps is of great importance as a decision under sec. 103 
of Patents, &c,, Act, which secures for a foreign applicant the 
date in England of his original patent abroad. 


It was an action by the plaintiffs, as assignees of a patent— ~ 
9515 of 1887, granted to Eugene Worms and Jean Balé—dated the 
5th of July, 1887, for an improved process and apparatus for 
tanning by electricity. The defendant pleaded want of novelty and 
denied anticipation, The principal importance of the case arises 
from the fact that it is a decision on section 103 of the Patents, 
Designs, and Trade Marks Act, 1883. This section provides as 
follows :—‘‘(1) If her Majesty is pleased to make any arrangement 
with the Government or Governments of any foreign State 
or States for mutual protection of inventions, designs, and 
trade marks, or any of them, then any person who has ap- 
ge for protection for any invention, &c., in any such State shall 

entitled to a patent for his invention . . under this Act 
in priority to other applicants; and such patent . . shall 
have the same date as the date of the protection obtained in such 
foreign State. Provided that his application is made, in the case 
of a patent, within seven months . . . from his applying for 
protection in the foreign State with which the arrangement is in 
force. . . . (2) The publication in the United Kingdom, or 
the Isle of Man, during the respective periods aforesaid, of any 
description of the invention, or the use therein during such periods 
of the invention . . . shall not invalidate the patent which 
may be granted for the invention. . . . (3) The app'ication 
for the grantofa patent . . . under this section must Be made 
in the same manner as an ordinary application under this Act. 

‘6 (4) The provisions of this section shall apply only in the 
case of those foreign States with respect to which her Majesty shall 
from time to time by Order in Council declare them to be appli- 
cable. . . .” In respect of the invention now before the Court, 
a French patent was taken out on December 14th, 1886, and there- 
fore the application for the English patent was made within the 
seven months mentioned in the section. But the English letters 
patent ended as follows:—‘‘ In witness whereof we have caused 
these our letters to be made patent this 5th day of July, 1887, and 
to be sealed as of the 5th day of July, 1887.” Before that date, 
however, there had been publication in England of the invention 
by means of an American translation, and the defendant contended 
that, under these circumstances, the plaintiffs were in the position 
of ordinary patentees, and not entitled to the protection afforded 
by section 103, 

The ATTORNEY-GENERAL (Sir R. Webster), Mr. FARWELL, and 
Mr. J. H. GREGSON were for the plaintiffs ; and Mr. MOULTON, 
Q.C., and Mr. OswaLD for the défendant. 

Mr. JusTICE ROMER, in giving judgment last week, said there 
were two questions—whether the patent was valid, and whether 
there had been infringement. it was admitted that the publica- 
tion of the American translation would vitiate the English patent 
but for section 103 of the Act. There was some difficulty as to the 
wording, bat it appeared to his Lordship that any person applyin 
for an English patent for something already patented abroad had 
a double — He might apply for the limited rights given 
by section 103, or, if he thought there had been no publica- 
tion in this country, he might obtain an ordinary patent for 
the full period. The two applications were easily distinguished by 
looking at the date of the English patent. For, if he had obtained 
the limited rights under section 103, his patent would bear the date 
of the protection obtained in the foreign State, and he would not 
then have the same rights—or rather not for so long a time—as 
if he had obtained his patent otherwise than under section 103, 
Here it was clear that the patentee did not seek or obtain the 
limited rights given by section 103. This patent dated from the 
time of the application in this country, and was not one simply 
conferring the limited protection. In his Lordship’s opinion, sub- 
section 2 of section 103 of the Act of 1883 must be read as part 
and parcel of one section, That section was never futendos | to 
extend the rights of persons who were coming for an ordinary 
patent and not for the limited protection under section 103, At the 
date of the application there were no rules requiring any difference 
in the form of application, whether for limited or more extended 
rights. And it was suggested that the patentees here only intended 
to obtain the limited rights. In his Lordship’s opinion, however, 
the date of the patent was conclusive. If there had been any 
mistake, it was made by the patentees themselves. It was for 
them, if they wished to avail themselves of section 103, to see that 
they got a proper patent; and if they did not, it was their own 
misfortune. Therefore the plaintiffs could not avail themselves of 
section 103, The patentees ran the risk. They did not know of 
the prior publication, and therefore applied for full patent rights. 
Sub-section 2 was never intended to apply to all applications for 
patents when there was a previous foreign patent, but only. when 
the limited protection given by section 103 was sought. This decided 
the action ; but, as evidence had been given on the second point, 
and his Lordship was in a position to decide that as well, it was 
advisable that he should give his opinion on that also. His Lordship 
then gave a concise but interesting account of the various of 
improvements in the process of tanning, and concluded by finding 
— there had been no infringement, and dismissing the action 
with costs. 








Sprrit LAuNcHES.—In THE ENGINEER of Oct. 19th and Dee. 14th, 
1888, there appeared a communication and a woodcut of a Yarrow 
launch called the Snark. We are informed that although the 
little boat has been far from idle, no repairs have been required 
during a period of full two years and over, the insides of the 
engines not having even been looked at. Some slight alterations, 





it is true, have been effected, such as a few feet added to condens- 
ing pipes and some small bolts a little tightened. 
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A NEW PROCESS FOR OBTAINING PHOTO- 
GRAPHIC PRINTS IN CARBON. 


On Wednesday, January 13th, the library of the Société des 
Ingenieurs Civils at Paris—10, Cité Rougemont—was invaded 
by the members of the Chambre Syndicale de la Photographie 
of France, and the meetings of the Chambre will henceforth 
be held there under the presidency of Professor Leon Vidal. 
The results obtained by a new process of photographic print- 
ing were shown by M. Gravier, Principal Inspector at Paris 
of the Western Railway of France, on the part of the inventor. 
In appearance the effects obtained were entirely different 
from anything heretofore known in photographic printing, 
but the main feature was the extreme simplicity of the pro- 
cess, by which the prints are without doubt more permanent 
than in the perfected “‘ carbon ” prints of to-day that contain 
the pigment in large proportions of gelatine—a decomposable 
and changeable substance. In appearance the deepest blacks 
of the subjects are represented by a black like that obtained by 
smoking a glass with a benzoline lamp—deep, velvetty, but 
without gloss. The half tints are equal to that softness for 
which the salts of platinum process is well known, and the 
definition in the fine detail comes out as in albumen. The 
prints shown were large, and represented architecture, por- 
traiture, and landscape, and were of a beauty that can be 
wellimagined. The process at once suggested itself as a most 
fitting one for effectively illustrating locomotives and machi- 
nery, with which the deep dead Slacks would be well in 
keeping. 

Paper on which the photograph is to permanently rest is 
coated with purest lamp-black held together by an agglutinant 
the thinness of which may be guessed from the deadness of 
the black. It may be gelatine, albumen, gum, starch, or 
other substance, separate or mixed, but the formula was not 
given. It is sensitised at the back by a solution of three to 
four per cent. bichromate of potash, then dried and printed. 
Our readers who have re uced plans by pigments know 
that development of such a tissue is easy enough for line 
drawings (black and white). But a subject with half tints 
has bafiied all early workers in the carbon process, and to-day 
it requires one or two transfers by reason of the necessity of 
getting behind the layer of gelatine to wash away the most 
soluble portions, which are always under the insoluble upper 
layers. Here is the curious method adopted by the inventor 
to develope the tissue. 

The paper is temporarily clipped against a glass plate, 
soaked a moment in water to moisten it uniformly, and held 
vertically in the left hand while water of 90 deg. to 100 deg. 
temperature and containing very fine sawdust in suspension is 
poured against the surface, working from right to left and top 
to bottom until development is complete. A pot with a spout 
is used for the water. The sawdust ap to form a protec- 
tive covering, permitting the development of the half soluble 
half-tones without washing away the perfectly insoluble 
portions. The bichromate in the paper is washed out after- 
wards. What are the difficulties—if any—do not appear; 
development is perhaps a longer matter than by the ordinary 
process, but as it is mechanically accomplished it could be 
carried out by mechanical means; and the production of 
permanent prints on paper, canvas, porcelain, wood and 
copper, and completely finished in a few minutes after 
jae from the printing frame, appears a practical possi- 

ility. 

It is regrettable that the paper cannot be bought yet. The 
inventor, who apparently has accomplished that which has for 
many years been the object sought by eminent photographic 
workers and scientists, is evidently embarrassed by want of 
means ; and the capitalist who would investigate the subject 
would probably help himself and give the world the benefit of 
using @ process that promises economy of time and material, 
unapproachable results and absolute permanency. 

To M. Victor Artigue, of Bordeaux, 114, Rue Terre Négre, 
is due all the merit of making this half-tone process an 
accomplished thing. K. 








LETTERS TO THE EDITOR. 


[Continued from page 66.) 


SCREW PROPELLERS. 


Str,—It seems to me a curious thing that Professor FitzGerald 
should lose his temper in carrying on a discussion. He is angry, 
and I have roused his anger; so has ‘‘ Superintending Engineer.” 
The consequence of this anger is that Professor FitzGerald 
becomes incoherent. All that he has written about medieval 
literature has, of course, nothing to do with the points discussed. 
The question at issue between us long since narrowed itself to 
this—either a body moving in a curved path is necessarily sub- 
ject to two forces, or it is not. I maintain that unless two 
forces are acting, the body must move in a straight line. Professor 
FitzGerald says that a body moving under the influence of one 
force may describe a circle in space. To prove this he cites the 
rotation of the earth round the sun, where there is only one force, 
as I understand him—centripetal gravity—at work. 

To this I reply that there must be two forces at work—one 
centripetal, drawing the earth into the sun; in other words, 
gravity. The other, centrifugal force, which continuously resists 
gravity, and keeps the earth from falling into the sun. 

Does Professor FitzGerald in reply attempt to show that we 
both mean the same thing under different names? No. Does he 
attempt to explain what it is if not a force, that resists the pull of 
gravity? No. All that he has to say is, that I should bring down 
my reading to the date of the “Principia.” This may be smart 
writing, but it is not argument, nor a demonstration. It is not 
logical, nor is it convincing, nor valuable in any way. 

shall quote from a book much more recent than the “Principia,” 
a book, too, with which no doubt Professor FitzGerald is familiar, 
Williamson and Tarleton’s ‘‘Dynamics.” On p. 86, dealing with 
centrifugal and centripetal forces, and writing of a body made to 
move in a circle by a string or a groove, the authors say, ‘‘During 
the motion in the former case, the string sustains a strain or 
tension, in the latter the moving particle presses outwardly against 
the groove. This tension or pressure is called the centrifugal force 
of the particle, and is always directed outwards from the centre of 
the circle described.” In Goodeve’s ‘‘ Mechanics,” p. 52, I find the 
following: ‘‘ At present it suffices to say that the ring would be 
whirled off the stick by reason of the tendency of matter when in 
motion to continue its course in a straight line with a uniform velocity.” 
The italics are mine. This should be clear enough, but I can cite 
something yet more definite. Professor FitzGerald will find on p. 608 
of Wiesbach’s ‘Theoretical Mechanics,” ‘‘If a material point or body 
moves in a circle, the normal force acts radially inwards, and for 
this reason it is called the centripetal force, and the force in the 
re) ite direction, «.¢, radially outwards, with which the body 
through its inertia resists the former force, has received the name 
centrifugal force. Thecentripetal force is the one which acts upon 
the body inwards, and the centrifugal force is the resistance of this 
body which acts in the opposite direction.” In all this we have two 
forces spoken of, and we know that if one of them—centripetal 





force—is annihilated, the rotating body darts off in a straight line, 
a tangent to the circle it previously described ; while, if the other, 
centrifugal force, is annihilated, the body will fall to the centre. I 
cannot for the life of me understand how in the face of this it is 
= to maintain that only one force operates on a rotating 


My argument from the first has been that, unless there is some 
es force at work, a molecule of water driven away from a 
screw blade cannot follow a curved path, but must move off at a 
tangent to the circle described by the centre of effort which 
imparts motion to it. The centrifugal pump depends for its action 
on this fact. Professor FitzGerald makes no attempt whatever to 
show why a particle of water should move in a curve, except by 
asserting that only one force acts on a rotating body. 

To bring matters to something like finality, I now ask him to 
give, if he is able, some tangible theory of that rotation on which 
he insists, and which I believe to be a pure delusion. No doubt 
there is a tangential motion of the water, and it is not impossible 
that this tangential motion may, under some circumstances, 
produce what is neither more nor less than an optical delusion, 1 
shall be very happy to study any such theory or explanation with 
interest. It may, perhaps, throw light on the mystery of what 
Germans call ‘ bi cmestre .” A greater delusion than any 
named yet in this discussion is Professor FitzGerald’s notion, that 
such letters as his last are a contribution to science, or that they 
carry conviction to me or to anyone else. I have done my best to 
show Professor FitzGerald the reasons why I think he is wrong. 
It is now time that he should show the reasons why he thinks he 
is right. If he will refresh his memory a little by turning to, say, 
Unwin’s article on ‘‘ Hydraulics” in the Encyclopedia Britannica, 
he will find that the vortex motion of jets has nothing to do with 
screw propellers, and the perusal of a recent treatise on ‘‘ Soap 
Bubbles” will enlighten him on the matter of surface tension, 
about which he seems to know very little—less even than 

January 16th. Tin Tack, 





Sir,—Professor FitzGerald’s last letter is to me an enigma. I 
have read and re-read it, and quite fail to make sense of it. What 
is the meaning of the following :—‘‘ All other things—and that is, 
speed included—being the same, the less the thrust exceeds the 
tow-rope pull the better for the sake of saving friction at the thrust 
block.” As the question of towing has not n raised at all, | 
sup that Professor FitzGerald is not alluding to tug work. But, 
on the other hand, it can enter his brain that the thrust can 
ever be greater than that necessary to overcome the resistance 
of the ship at the speed attained, my comprehension. The 
resistance is the measure of the thrust, just as the resistance of a 
train determines the pull exerted by the engine. If Professor 
FitzGerald will refer to Rankine on ‘“‘The Steam Engine,” he 
will find this clearly explained. To use your correspondent’s own 
words: ‘‘ other things being equal,” the greater the thrust the 
better, because the greater the thrust the greater will be the 
speed. As the passage I have quoted stands now it is nonsense, 
and I need say no more concerning it. 

I am glad to see that he really begins to understand the nature 
of the questions superintending engineers are called on to settle 
every a. He gives not a bad preliminary catalogue of them. 
As to the hyperbola, I agree with him that it is a very nice curve, 
although no one ever saw itin a cylinder. It is so nice a curve, and so 
common on indicator diagrams, that I always use it instead of p v=, 
x standing for 4f, }{, &c. &c., according to the proclivities of the 
user, and his affection for abstractions concerning adiabatics and 
isothermals and entropy, and all the rest of the jargon of thermo- 
dynamics which has stood in the way, and prevented any man who 
was saturated with it from effecting the smallest improvement in a 
heat engine. SUPERINTENDING ENGINEER, 

January 19th. 





STOKES’ PORTLAND CEMENT PLANT. 


Str,—I have read with much interest the account appearing in 
THE ENGINEER for January 16th, of the continuous Portland 
cement-making apparatus devised by Mr. W. Stokes. Considering 
the importance of the cement industry, it is certainly high time 
that a continuous process should displace the intermittent system 
still generally used. Nothing more sharply differentiates modern 
processes from those | ing or b obsolete than the adop- 
tion of the luminous principle of continuous working, and the 
inherent difficulties in the way of its application in this case appear 
to have been met in an adequate manner. That the economy of 
fuel that must result from the use of Mr. Stokes’ process is con- 
siderable need scarcely be questioned, looking at the care taken to 
utilise the whole available heat ; but one point which the descrip- 
tion of the process leaves untouched, merits, [ venture to think, a 
little attention. 

In burning Portland cement the first reactions that occur are 
the expulsion of the carbonic anhydride from the chalk and the 
combined water from the clay, both effected at a moderate tem- 
perature, and needing no special effort for their attainment. The 
caustic lime derived from the chalk then acts upon the silicate of 
alumina constituting the clay to form with its silica the tri-calcium 
silicate 3 CaO SiO, which Chatelier has shown to be the chief 
i ient of cementitious value. But as the particles that are to 
take part in the reaction are relatively coarse, means must exist 
for bringing them into the intimate contact necessary for the com- 
bination of the molecules composing them. This means is found in 
the calcium aluminates which are simultaneously formed, and 
being more fusible than tri-calcium silicate, act as a flux, bringing 
about the union of silica and lime at a lower temperature than 
would otherwise be possible. In spite of the aid thus afforded, 
full and due combination of the raw materials is not readily at 
tained, and the production of properly burnt clinker can oa be 
secured by regard being had to several factors. There is little 
doubt that one of these is time. The lime and silica on whose 
union the success of the product depends, can only combine when 
brought into juxtaposition by the aid of the fluxing action of the 
aluminates mentioned above. As this is not great, and as the 
clinker at most sinters—never truly fuses, or it is useless as cement 
—the motion of the molecules it is d d to combine is necessarily 
slow, and in order that they may have sufficient chance of collision 
and ensuing union, they must be kept at a sintering temperature 
for a very a 

This, then, is the difficulty with which a continuous process 
has to contend. The dried slurry in being converted into clinker 
can be exposed undoubtedly to a temperature as high as that obtain- 
ing in an ordinary cement kiln, but it is by no means certain 
whether the time during which it is kept at that temperature is 
sufficient to insure the completion of the reactions I have briefly 
sketched. 

On this point, therefore, information would be very welcome. 
ee the clinker thus siding prove pes in woh combination 

taken place by yielding cement of as quality as that pro- 
duced in the wultenty manner? Mr. Stokes may have in’ his 
possession evidence that will decide this question. 

Laboratory, Broadway, Westminster, BERTRAM BLOUNT. 

January 17th. 














‘* Spon’s ENGINEERS’ DIARY AND REFERENCE Book, for Engineers, 
Machinists, Contractors, and Users of Steam,” is the title of a new 
diary published this year for the first time by Messrs. E. and F. N. 
Spon. It is of quarto size, contains alternately three and four days 
ona , and is interleaved with blotting paper, every page of 
which contains an advertisement. Amongst the printed informa- 
tion accompanying the diary are tables giving the English values 
of foreign weights, measures, and moneys all over the world, 


weights of materials, widths of belts, strengths and weights of | constan 
ropes, weights of pipes, recent technical literature, marine 
engineer examinations, &c, 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

The Zig-zag Tunnel.—The New York, Ontario and Western 
Railway Company has nearly completed a cut-off line one mile 
long near Walton, N.Y., to avoid a three-mile summit line over 
the hills. In q of the location, the p t line is 
switchback (not like the so-called switchbacks used at pleasure 
resorts), as the train now backward now forward in working its 
~ up or down the hill. There are four of these switchbacks on 
inclined planes, The tunnel is are track, mostly in hard rock, 
and is 1607ft. long. It has vertical sides, and a semi-circular roof. 
Its normal section in rock is 16ft. wide, 11ft. high, to the springing 
line of the arch, and 19ft. total height. ere it is lined, 
the side walls are 30in, thick, and the brick arch is 20in. thick ; 
the inside dimensions are 14ft. wide, 11ft. high to the springing 
line, and 18ft. total height ; 6in. is allowed for packing above the 
arch. In order to save the heavy blasting in the roof and to 
d the t of timbering, the tunnel was driven with a 
bottom heading 8ft. to 10ft. high and the full width of the tunnel. 
Work on the headings was commenced in June and completed 
December 23rd, 1889; the tunnel will be completed in the spring. 
The material was mostly hard like stone and slate, and the average 
rate of progress has been 232ft. per month, working twenty hours 
per day; the progress in October, November, and December was 
306ft., 345ft., and 290ft. respectively. No temporary support or 
timbering has been required. The tunnel excavation will be 
20,000 cubic yards. In the rock section no allowance is made for 
material excavated more than 6in. beyond the normal cross- 
soction, 

Engines for United States warships.—The engines of the United 
States cruisér Maine are of the triple-expansion type. The high- 
pressure cylinders are aft, and the low-pressure forward. ‘The low- 
pressure cylinders are so arranged as to be disconnected when 
working at low pressure, for pur of economy, the engines 
being then worked as Fell om er compounds, The cylinder 
diameters are 354in., 57in., and 88in., with a piston stroke of 36in. 
The main valve will be of the piston form, worked by the Stephen- 
son link motion, with double-bar links, There will be eight 
single-ended steel boilers of the return flue type; they will 
be placed in two water-tight compartments, with one fore- 
and-aft fire-room in each compartment. Each boiler is 10ft. 
long, 14ft. Sin. diameter, with three co ted flues of 42in. 
diameter. Boiler pressure, 1351b, There will be a forced draught 
system, with closed ashpits, the draught being regulated by 
dampers. There will be a smoke-stack to each compartment. The 
engines of the U.S. battleship Texas will be of similar type, but 
with the high-pressure cylinders forward. Cylinder diameters, 
36in., 5lin., and 78in.; piston stroke, 39in. The valves for the 
high-pressure and intermediate cylinders will be of the piston 
type; the low-pressure cylinder will have double-ported balanced 
slide valves, ere will be four double-ended horizontal return 
flue boilers, each 18ft. long and 14ft. outside diameter, with six 
corrugated flues 39in. diameter. Boiler pressure, 150lb. They 
will be in four water-tight compartments, with two athwartships 
fire-rooms in each compartment. The forced draught will be on 
the closed stokehold system. The R ety of the main engines, air 
and circulating pumps, will be for the Maine 9000-horse power, at 
132 revolutions per minute ; and for the Texas 8600-horse power, 
at 123 revolutions. Both will have manganese-bronze propellers, 
working right and left ; those for the Maine will have three blades, 
and those for the Texas four blades, “ 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE curtailment of production consequent upon the prolonged 
frost still continues in Staffordshire, and ciety oh time of writ- 
ing more open weather seems to have set in, yet previous experience 
in this respect has made manufacturers very doubtful as to how long 
this favourable change may last. Considerable inconvenience is 
still experienced at the ironworks and collieries with regard to the 
transit of coal, the canals remaining in a frozen condition. Em- 
ployment is largely interfered with at the various works, and 
measures of relief continue to be y in several of the Black 
Country towns in connection with the distress among ironworkers 
and other labourers. 

One of the results of the frost has been to cause pig iron prices 
to go up, and sellers are now able to obtain rather better prices 
than a week or two ago. 

With regard to the manufactured iron trade, the recent reduction 
in marked bars, whilst giving a slight fillip to business, has not been 
productive of much benefit, and it is said in some quarters that the 
new quotation of £8 is not being obtained in actual business. 
Medium bars are in fairly good call at about £7 to £7 5s,, and the 
same may be said as to common sorts at £6 5s. upwarde. 

Sheets, as regards galvanising qualities, continue to lose ground 
the existing poverty of demand telling considerably against them. 
In some cases working-up descriptions can be obtained at as low as 
£7 for singles and £7 10s. for doubles. 

An important meeting of the South Staffordshire Sheet-makers’ 
Association was held in Wolverhampton on Wednesday, to con- 
sider the position. The ting was reminded that about June 
last the Association withdrew their official quotations, and that 
since that time members had been told to obtain what prices 
they could. The reason for this had been that several firms 
were outside the Association, and consequently, whilst members 
of that body stood by their agreement, and declined to quote 
lower than the figures which the Associated Makers had decided 
upon, other firms who are not members underquoted them, thus 
rendering it impossible for the former to do business. It was 
shown that the course of prices had been in a retrograde 
direction, ever since that occasion, and the opinion was expressed 
that it was high time for the Association to again make some 
effort to stop the decline. It was resolved that some figures should 
again be put forward below which members should not go, and 
also that further efforts should be made to obtain the adherence of 
firms who were at present outside. A committee was appointed 
to fix upon a quotation, and to carry out the other ob of the 
Association, and ultimately the meeting adjourned. As the effect 
of this step, a rise in prices is before very long. 

The slit-rod makers have held a meeting during the week to 
consider whether or not a reduction was advisable, but they have 
decided to allow quotations to remain as at present. Hoops are 
quoted about £7 ee, and tube strip £6 10s. to £6 15s. : 

In the pig iron market the continued high price of fuel is causing 
more rigidity in quotations. This is particularly the case with 
regard to eg sellers quoting more firmly than recently 
at 46s, 6d. for Northamptons, and 47s, 6d. for Derbyshires. 
Staffordshire sorts are also slightly firmer at 40s. for cinder to 70s. 
for hot blast, all mine. 

















NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—In the iron trade of this district there is still a 
want of confidence generally —— the market. The in- 
creased weight of buying reported week has fallen off, and 
the condition of trade remains without any actual improvement. 
Although consumers in most cases have run down their stocks to 
the lowest possible point, and are working on from hand to mouth, 
they still hold back from buying in anything like —— the 
t fluctuations in the warrant markets at and 
Middlesbrough no doubt having a tendency to unsettle minds 





of buyers here, whilst there is a feeling of uncertainty with 
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he future, owing to the apprehensions of labour 
ee difficulties." On the other hand, makers are in the 
position that with the present cost of production there is no 
: argin whatever upon which they can offer concessions to buyers, 
pene ‘as there is no early prospect of relief either as regards the 
pant of fuel and raw material or in any appreciable reduction in 
P they do not care to commit themselves to any forward 
sngagements at the present unremunerative prices, and are content 
to book orders sufficient to keep them fing. As a sary the 
rospects of the prinsieel iron-using industries throughout this 
Fistrict I have poin out in previous reports that there is 
nothing to justify any despondent view as to the future, and in 
many well-informed quarters there is a disposition to look hope- 
fully for a substantial improvement upon the present depressed 
condition of the market and the excessively low prices, unless some 
at present panoape poe circumstances should arise to disturb the 
course of trade. i 
bat oy, sete vb Iron Exchange on bee A was fairly well 
attended, but business all through was extremely slow. or pig 
iron there was not more than a very limited inquiry, and althoug 
makers’ quotations, so far as the local and district brands are con- 
cerned, were maintained at late rates, merchants undersell, and a 
considerable portion of the business going out passes into second 
hands at low prices. For delivery equal to Manchester, Lancashire 
makers are quoting 47s, 6d. for forge to 48s. 6d. for foundry, less 24, 
and on the basis of these figures moderate quantities have been booked 
during the past week, but their customers have only been ordering a 
small portion of their usual supplies, Quotations for district brands 
remain about the same as those given last week. Lincolnshire 
makers ask about 45s. 6d. to 46s. for forge, to 47s, 6d. and 48s, for 
foundry, less 24, delivered equal to Manchester, and at something 
like these figures fair sales have been made sufficient to keep 
makers going. Some very low figures are reported to have been 
taken for Derbyshire iron, but the average quotations are about 
45s, to 46s, for forge descriptions, with good foundry qualities 
offering freely at about 50s., although for some s brands 52s., 
Jess 24, delivered equal to Manchester, remains the firm quotation. 
rake brands are irregular, and for Eglinton it is scarcely possible 
to quote any really fixed price, Just now there is a scarcity of 
this brand, which is practically held entirely in second hands, and 
sremiums of 1s, 6d, to 2s. per ton upon nominal current rates have 
en offered to secure supplies. In some instances holders decline 
to offer at all for the present, whilst others, who are prepared to 
sell, are asking prices ranging from 59s. 6d. to 60s. 6d. net cash, 
delivered equal to Manchester. For Middlesbrough iron prices 
still rule low, good foundr bw anand not ave more than 
51s, 4d. to Sls. 10d., net cash, delivered equal to hester. | : 
The finished iron trade remains in a very depressed condition, 
some of the local forges not securing sufficient new work to keep 
them going anything like full time, and there is consequently a 
disposition to accept anything like ae specifications at very low 
figures. For delivery in the Manchester district = prices 
average about £6 2s. 6d. to £6 5s. for bars, £6 7s, 6d. for hoops, 
and £7 10s. to £7 15s. for sheets; but local bars in some instances 
might possibly be bought at as low as £6 and hoops at £6 5s. 


r ton. P 
a” the steel trade generally there is still only a very limited 
business doing. For hematites, prices, if as, are rather 
easier, and there are sellers at about 62s. to . 6d., although 
some makers are very firm at 63s. 6d., less 24, for good cerns | 
qualities delivered in the Manchester district, whilst for sma’ 
engineers’ parcels about 1s. per ton above these fi would be 
asked. Steel plates still meet with very little inquiry, with prices 
unchanged ; makers ask about £8 per ton for good boiler-making 
qualities delivered to consumers in the neighbourhood of Man- 
chester, but merchants are in some instances prepared to sell 
forward at 2s. 6d. to 5s, per ton under this figure ; and steel ship 
lates are obtainable at about £6 15s. per ton delivered ex-steamer 
lavenped, In rolled steel girders for building purposes there has 
been a fair amount of business done recently at an average price 
of about £8 10s. per ton delivered in this district. 

The condition of the engineering trades remains much the same 
as I have reported of late. There is no doubt some slackening off 
as regards the weight of new work coming forward, and a few of 
the local firms are not nearly so busy as they were a short time 
back, but generally activity is being well maintained, and machine 
tool makers and engine builders in all departments are supplied 
with work to keep them fully occupied for some time to come; 
whilst boilermakers, who at the commencement of the year had 
very few new orders cong Saree, now report a very fair 
amount of work offering. e returns of the trades union 
organisations show an increase in the number of members on 
the books in receipt of out-of-work _— the Amalga- 
mated Society of Engineers having now about 2} per cent. 
throughout the whole of the society, although in the Man- 
chester district it does not exceed 2 per cent., and the Steam 
Engine Makers’ Society about 1 per cent., in receipt of 
donation. The increase of out-of-work members is, however, 
scarcely an indication of any actual falling off or decline in trade, 
the increase being accoun for by the suspension which usually 
takes place at the commencement of the year, owing to holidays 
and stock-taking, and to local causes, such as the railway strike 
in Scotland, which has necessarily thrown a number of men out of 
work and tended to swell the general returns. So far as trade is 
concerned, there are no reports from any of the important indus- 
trial centres of any serious decline of activity; and the oniy 
noticeable feature is that in some instances there are more pattern 
makers just now out of employment than has been the case for 
some time back, which oes 1 taken as an indication that here 
and there the new work in actual preparation is falling off—but 
the number of men in this branch out of work is still atively 


about 10s. 6d. per ton for good qualities of steam coal delivered at 
the ports on the Mersey. 

Barrow.—The business doing in the hematite pig iron trade has 
been quiet since the beginning of the year, and this has been some- 
what extenuated by the fact that steel-makers in the West 
Cumberland district are not in the position to keep their mills in 
full operation. At the Moss Bay Works, at which place a stoppage 
took place some time ago, the management are endeavouring to 
effect an arrangement with the men to work for a time on a reduc- 
tion of 74 per cent. in their wages, on the basis of which the 
works can be re- ; but the men have refused this, and 
it is probable that the works will at any rate remain closed until 
April or May. Makers of iron find it difficult to produce metal at 
the present prices. There is an all-round depression, and two 
furnaces have been put out during the week, one at Moss Bay and 
one at the Solway Company’s works, making the number of 
furnaces in blast forty-eight, against fifty-six this time last year. 
Prices are easier, hematite warrants being at 53s. 3d., and 
mixed Nos, of Bessemer iron at 54s., net f.o.b. Shipments are 
weak. The amount of pig iron exported from this district 
during the past week represents 4825 tons, and of steel 6512 tons, 
compared with 7255 tons of pig iron and 8889 tons of steel exported 
in the corresponding week o year, being a decrease in pig iron 
of 2430 tons, and in steel of 2327 tons. The exports during the 
year have been 19,085 tons of pig iron and 20,820 tons of steel, 
against 29,461 tons of pig iron and 21,792 tons of steel exported 
during the same period of 1890, being a decrease in pig iron of 
10,876 tons, and in steel of 972 tons. Hematite warrants have been 
increased during the present year by 2796 tons, and now repre- 
sent 212,281 tons. 

In the steel trade there is nochange. Rails are at £4 17s. 6d. 
for heavy sections ; £6 for light sections, and £7 for colliery rails. 
Shipbuilding material is at £6 7s. 6d. for plates, £7 2s. 6d. for 
boiler-plates, and £5 2s. 6d. for angles. The demand is somewhat 
slow, but is expected to revive. Hoops are at £6, and are a good 
trade. There is not much doing in the other manufactures of 
the steel trade. 

Shipbuilders and engineers are busy. The s.s. Empress of 
India, the pioneer steamer of the Canadian Pacific fleet, which are 
to ply between Vancouver and Yokohama, ran her trial trip on 
Wednesday at Glasgow. She was constructed to run 17} knots 
per hour, and in her trial covered one mile at the rate of 183 knots 

r hour, or over twenty-one miles in the hour. She left the 

lyde on Wednesday for a sea trial of 500 miles, and will then 
proceed to Liverpool to commence her trip to Vancouver vid Suez, 
India, and China, to the Pacific. 

Coal and coke are in good request, 21s, to 22s. being quotation 
for East Coast coke. 

Iron ore is a good trade at 11s, 64. to 12s. per ton net at mines. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Pic iron continues exceedingly flat. Although the stocks in the 
Glasgow stores are receding every day, the Middlesbrough and 
hematite stocks are gradually increasing. Up to nearly the end 
of the year there was a y clearing away. Since then the 
tendency has been in the other direction. At the last return— 
May 16—there were at Glasgow 575,876 tons; at Cleveland, 
een tons ; and eer 7 ee &c., 211,728 tons. At 
the corresponding period of last year the figures were :—Glasgow, 
921,773 tons; Cleveland, 183,246 tons ; hematite, 383,022. 
Since the commencement of this year, the Middlesbrough 
stocks have increased by 8000 tons, and the hematite by 3000 tons. 
This increase is probably owing, in some measure, to the severe 
weather which has interfered with shipping. With the early open- 
ing of foreign ports, the stocks may move. It is quite clear that 
the Scotch iron trade must continue to suffer stagnation for some 
time. It will not pay to blow in the furnaces at present prices, 
and the result is that English districts are largely being supplied 
with English iron, the Sheffield and South Yorkshire ‘‘ makers” 
being now sent into quarters where Scotch alone was formerly 
used. 


At Sheffield hematites are quoted at 62s,, and forge irons are at 
42s. per ton. 

Railway material is still being very largely ordered. The Mid- 
land Company have placed one of their periodical distributions of 
orders in this district for tires and spring steel, which always form 
a welcome addition to the regular demand. The Great Northern 
Company is about to order freely in stores, although they only 
recently gave out some very heavy orders. The Great Eastern and 
North-Eastern Railway Companies have placed their twelve- 
months’ requirements in this district as in former years ; the first 
is for engine tires and crank axles, the second is for ordinary 
wagon tires and axles. Steel wagon and carriage tires and axles 
make £10 10s, to £10 15s.; railway springs, £11 to £12. 

The feeling with regard to the immediate future is very varied, 
according to the class of trade in which people are engaged. All 
the large establishments, having Government orders in hand in the 
shape of armour, shafting, boiler work, &c., will be full for some 
time to come. While the demand for railway material is con- 
tinuous, the call for ordinary boiler-plates, steel castings, and the 
many purposes for which special billets are required, has come 
almost toa standstill for the t 

The great railway strike in Scotland has caused much incon- 
venience. Goods which were forwarded practically a month ago 
are reported as undelivered. These, of course, are exceptional 
cases, the railways having made tremendous —and generally 








small. As regards wages questions, there is nothing of any moment 
at present going on; but in some centres there is a discussion with 
reference to a slight reduction in the hours of working, which, 
however, may not result in any serious action being taken. 
Although engineers in the Liverpool district are securing work, 
very few new orders are to hand, so far as modern work is con- 
cerned ; some of the leading firms are being kept very busy upon 
eneral engineering work in tion with facturing plants 
| abroad. Messrs. Fawcett, Preston, and Co. have in hand for 
Peru orders for an extensive plant of sugar machinery, embracing 
two of their patented arrangements, one of these being the De 
Morney cane mill and the other the Chapman evaporator, both 
of which have been found to work very cago fe and of which I 
hope to give more ample details at a later period. They are also 
erecting for Chili a very large plant of nitrate machinery, and they 
have received orders from India for three of their powerful Cyclone 
cotton presses with revolving boxes, of which a description has 
already been given in THE ENGINEER, and further orders are 
expected from the same source. ae 
n the coal trade business has continued in a generally disorgan- 
ised condition, owing to the blockage of traffic over the railways 
and the almost complete stoppage of transit over the canals, and 
there has been quite a pressure to obtain supplies to keep works 
going. The exceptional severity of the weather has necessarily 
caused i d requir ts for house fire consumption and for 
some manufacturing pu ; but under ordinary conditions 
colliery proprietors would have no great difficulty in dealing with 
these, They have, however, in most cases run considerably in 
arrear with their deliveries, and owing to their inability to 
dispatch the coal away from collieries, pits have had to resort to 
——. stoppages, or the output has gone down into stock, 
whilst consumers have been short of supplies. Prices, although 
firm at full rates, are without quotable change, and at the pit 
mouth average 12s. 6d. for best coal, 10s. 6d. to 11s, for seconds, 
9s. to 9s. 6d. for common coal, 7s, 6d. to 8s. for burgy, 6s. 9d. to 
7s. 8d. for best slack, and 5s. 3d. to 5s. 9d. for common sorts. : 
In the shipping trade there has been quite a dearth of supplies, 
and to secure cargoes for prompt delivery special prices have in 
many cases been paid, but the current market rates remain at 














ful—efforts to get the bulk of their: traffic through with as 
little delay as possible. 

Some good work in shipbuilding is early anticipated, the reduced 
price of material encouraging the placing of orders. The Cunard 
and the Peninsular and Oriental Companies are both said to con- 
template building new vessels, which they could do at much lower 
rates now than ruled last year. The tenders for the engines for 
the Admiralty ships Cambrian and Bonaventure are not yet 
decided upon. The P. and O., I note, has already placed the 
construction of two new ships with a Clyde firm. 

e miners’ leaders are very wroth with the steam coal pro- 
owt" for letting the railway companies renew their contracts for 
locomotive fuel at 10s. a ton, which is 6d. per ton less than the 
price ruling last year. I understand that the concession came 
about in a rather unexpected way. The bulk of the South York- 
shire and North Derbyshire coalowners had agreed to keep the 
price at the old figures, believing that the cost of getting coal, and 
the full demand which existed for it, justified them in this course. 
Several coalowners were believed to have offered to supply one of 
the railway companies at 6d. per ton less than the aun The 
rumour was sufficient to cause something like a collapse, although 
some of the largest coalowners declined to take contracts from the 
railway companies at the lower figure. These proprietors have 
consequently obtained none of the contracts, and have to look for 
their sales in the open market. They do not anticipate any diffi- 
culty, however, in disposing of all the coal they can raise. The 
general expectation is that 1891 will be a prosperous year in the 
coal trade. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE does not in any department show an improvement, and 
the feeling has become rather despondent in in commercial 
circles, so that prices tend rather in favour of buyers than sellers, 
It is true that this is the quietest period of the year, but in 1891 
we have busi ptionally quiet, and work is becoming slack 
at many of the rolling mills and foundries, while the pig ircn 
makers generally have their books rather bare of orders; but 





engineers, both general and marine, bri builders are still well 
employed, and fhe shipbuilders have fully half a year’s work in 
hand; indeed, they are perhaps better off in the Tees-side than in 
any other district ; and the fact that the shipbuilders have not begun 
to claim reductions in w: , as masters have in other industries, 
indicates that they are still well situated. The shipbuilders and the 
coalowners are the two classes of capitalists who are best off now. 
They are doing a good deal better than the proprietors of blast 
furnaces and finished iron and steel works, who generally complain 
of unprofitable trade, and, where wages are not regula’ by 
sliding scales, are going in for substantial reductions of 

At the beginning of this month the Tees and West Hartlepool 

a greater tonnage of vessels under construction than a year ago— 
124,592 tons against 110,621 tons—and this is the only district that 
showed any increase worth noting. Altogether, in the Tyne, 
Wear, and Tees shipyards there are 163 vessels building out of 
471 in the whole country, and this compares with 195 a year ago. 

The iron market is very dull, and is not likely to be any better 
until the frosty weather is over, and the continental ports and 
waterways are open. Such a complete stoppage of deliveries to 
Germany, Belgium and France has not been experienced for many 
years, e iron could, of course, be sent from the ports to the 
interior by rail, but it would be too costly to send it thus, low 
though continental railway rates are, an thus nearly all the 
English iron is conveyed on the Continent in barges over 
the rivers and canals. It could not otherwise compete with 
native iron. When the milder weather frees the waterways 
from ice there will be a considerable rush for iron, and then 
will come some improvement in prices. The continued strike 
on the Scotch railways very much curtails business with Cleve- 
land, for many Scotch foundries and forges which consume 
Cleveland pig iron are closed, as they neither can get supplies 
of materials nor send away their produce. It is next to impossible 
to get in Scotland itself the iron suitable for the forges, use 
the stocks of ironmasters are practically cleared out, and though 
there is plenty of iron in the public warrant stores on which to 
draw, it is not of the quality they require ; it is Nos, 1 and 3, and 
they need forge, which they could procure from Cleveland as here- 
tofore if there were not this meee | in the transit. The freezing 
of the Scotch canals has also added to the difficulties, and they 
cannot be independent of the railway. But if the railways were 
working properly, industrial operations would not be much affected 
by the frost. Owing to these circumstances the pig iron shipments 
from the Tees this month have not been so small at the correspond- 
ing period of the year since 1879. i 

The ironstone mineowners in Cleveland have found it necessary 
to ask the men to submit to a reduction of 124 per cent. in wages, 
but the men intimated at a conference held on Tuesday at 
Middlesbrough that they could only see their way to consent to 

r cent. reduction. ‘This the masters considered altogether 
inadequate, and they could not entertain the proposal. Therefore, 
unless by the end of this week the men have agreed to submit to 
a larger reduction, or submit the whole matter in dispute to 
arbitration, as the masters have proposed, notices to terminate 
engagements will be given on Saturday, a i has not been 
taken for many years. It is hardly believed that there will result 
any stoppage of work, for if the mines stopped, of course the 
blast furnaces smelting Cleveland ore would also have to cease 
operations, and this would doubtless be followed by the 
collapse of the Scotch blast-furnacemen’s strike, which has 
already lasted eighteen weeks. The greatest part of the 
money that goes to support the Scotch strikers is derived from 
the North of England, and if the workmen who contribute it 
themselves are out of employment, they will not be able to keep 
up their contributions. One of two courses, therefore, seems to 
be open to the Cleveland miners, and the blast-furnacemen also, 
for the two unions have agreed to act ether, viz., to strike 
against the masters’ claim for a reduction and let the Scotch strike 
collapse, or let the dispute go to arbitration and continue to 
support the Scotch strikers. A collapse of the Scotch strike would 
undoubtedly be disastrous to the prospects of unionism in Scot- 
land, for the men would not continue members if they found the 
Union worsted in this—the very first—contest with the employers. 
The outlook for a stoppage looks serious now; but, nevertheless, it 
is believed that, after all, the dispute will be amicably settled. 

Cleveland, No. 3, g.m.b., is being sold this week at about 
42s. 6d. per ton, f.o.b., prompt delivery, though 42s. was taken 
early in the week, and Middlesbrough warrants are 42s, 3d. cash. 
There is no demand for forward ‘tales under present circum- 
stances, and makers are selling very little either for prompt or 
forward, but they expect that prices will be better as soon as the 
continental ports are open. Their stocks are increasing, because, 
on account of the frost, buyers cannot take deliveries of all the iron 
that is due to them. Grey forge Rigs are 4ls,, and No. 4 foundry 
is 41s, 9d., th 41s, 6d. has m taken. Local hematite is 
54s. 6d. for mixed numbers, f.o.b. Connal’s stock still increases, 
and on Wednesday evening the quantity held was 122,385 tons, or 
1928 tons more than on the corresponding day last week. While 
every day for nearly two months increases in the stock in the public 
warrant stores here have been — in Scotland they have as 
steadily decreased, and are now declining at a rate which should 
have some effect in sti hening the prices of warrants. 

Mr. Charles Lowthian Bell, Clarence Ironworks, Middlesbrough, 
has been elected president for the year of the Cleveland Iron- 
masters’ Association, vice Mr. C. F. H. Bolckow, and Mr. A. 0. 
Cochrane, Ormesby Ironworks, will be vice-president. 

Sir Lowthian Bell, Bart., has been re-elected president of the 
Cleveland Mine Owners’ Association, and Mr. David Dale, of 
Darlington, vice-president. These two gentlemen have occupied 
their respective positions ever since the association was formed. 

The finished iron and steel trades are dull, and, if anything, 
prices are weaker, for many manufacturers_are nearly to the end 
of the orders on their books, and are competing keenly for any con- 
tracts that are offered. Iron ship plates can be bought at £5 15s.; 
iron boiler plates at £6 15s.; iron ship angles at £5 10s.; iron bars, 
common, £5 15s.; best bars, £6 5s., all less 24 per cent., and f.o.t. 
at producers’ works, Mr. A. de Lande Long has retired from the 
firm of R. P. Dorman and Co., Ayrton Rolling Mills, Middles- 
brough, makers of galvanised sheets, The mat meeting of the 
Board of Arbitration for the manufactured iron and steel trade of 
the — of England is to be held at Middlesbrough on Tuesday 
nex! 

The prices of steel are as under :—Rails, heavy, £4 17s. 6d. ; 
ship-plates, £6 5s.; steel sleepers, £5 17s, 6d.; boiler-plates, £7 5s. ; 
steel angles, £6 5s, ; all less 24 per cent., and f.o.t. at producers’ 
works. The inquiry is a little better, but it does not lead to much 
work. The Cleveland Bridge and Engineering Company, Darlington, 
has just completed a swing-bridge over the Ouse at Selby, for the 
North Eastern Railway Company, the hydraulic machinery being 
supplied by Sir W. G. Armstrong, Mitchell, and Co. The death is 
announced of Mr. Peter Bowie Blair, who was connected with the 
celebrated marine engineering firm of Blair and Co., Stockton, 
founded by his father, Mr. G. Y. Blair. Mr. Blair, who was a 
young engineer of great promise, died of pneumonia, contracted 
while attending the trial trip of a new steamer engined by the firm. 

The discussion on the basic open-hearth steel question, at this 
week’s meeting of the Cleveland Institution prs “ees Tg was 
most important, and attracted a large attendance, not only of the 
members but of visitors, among them being Mr. W. H. White, 
Chief Constructor for the “Admiralty, and Mr. J. Milton, Lloyd’s chief 
surveyor. These gentlemen dealt with the attitude that theirorgani- 
sations had taken on this | ag mere and about which there seemed to 
b i pti r. White said the Admiralty were prepared 
toaccept steel forshipbuilding purposes whereverit was manufactured 
and by whatever process, provided it stood the tests, and Mr. Milton 
denied that Lloyd’shad never ‘“‘sat upon” basicsteel for shipbuilding. 
A German gentleman bore testimony to the progress of the basic 
process on the Continent, and various gentlemen from the Midlands 








spoke highly of the steel turned out by the process; indeed, Mr. R. 
Smith-Casson said that so satisfied were they with it, that he was 
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going to lay down at Lord Dudley’s Round Oak Works a plant to 
produce 50,000 tons per annum. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow warrant market has been quiet during the greater 
_ of this week. There has been very little business either in 

leveland or Cumberland hematite, and the transactions in Scotch 
warrants, although more numerous, have been for the most part on 
speculative account. Purchasers have again been calling up 
warrants this week, and the bears have had to pay heavy differences 
for settlement. Business in Scotch warrants has run from 47s. 2d. 
to 47s. 1ld. per ton for cash, while Cleveland has been about 42s, 
and Cumber hematite 53s. per ton. 

There is a substantial reduction in the stocks of pig iron in the 
Glasgow warrant stores, about 5400 tons having been withdrawn in 
the course of the last six days. 

The shipments of pig iron from Scottish ports in the past week 
were 4717 tons, 6411 in the co nding week of last 
year. Of the total the United States took 165 tons, South America 
180, India 30, France 50, Italy 600, Germany 40, Holland 45, other 
countries 15, and the coastwise shipments were 3592 tons, com- 
pared with 3003 in the same week of 1890. 

The current prices of makers’ pig iron, a large part of which can 
only now be obtained by store, are as follows :—Govan, f.o.b. at 
Glasgow, per ton, No. 1, 48s. 6d. ; No. 3, 48s. 3d. ; Monkland, 
No. 1, 48s. 9d. ; No. 3, 48s. 6d. ; Carnbroe, No. 1, 52s. ; No. 3, 
51s. 6d.; Summerlee, No. 1, 68s.; No. 3, 59s. 6d.; loan, No. 3, 
60s. 6d.; Calder, No. 3, 57s. 6d.; Eglinton, No. 1, 3 No. 3, 
49s. 6d. ; Dalmellington, No. 1, 59s. ; No. 3, 57s. 6d. 

During the t week there was shipped from Glasgow 
machinery worth £13,000 ; sewing machines, £5972; steel goods, 
£9548 ; and general iron manufactures, £18,320. 

A considerable amount of shipbuilding work has been placed with 
Clyde builders within the last few days. The orders include two 
triple-expansion steel steamers of 7000 tons each to be built by 
Messrs. Caird and Co., of Greenock, for the Peninsular and Oriental 
Steam Navigation Company. 

The manufactured iron and steel trades have, in a number of 
cases, been unable to get into full working trim since the New Year 
holidays. They have experienced great difficulty in obtaining 
adequate supplies of raw material and fuel owing to the railway 
strike. The severity of the weather abroad has also checked new 
business. The prospects of both manufactured iron and steel are, 
on these and other accounts, not very encouraging. Some 
merchants report that prices of bars, plates, &c., are lower, but in 
the present unsettled state of business it is impossible to give 
reliable quotations. 

The loss of business, not merely to the railway company but to 
colliery proprietors, ironmasters, shippers, and manufacturers 
generally, from the railway strike, has m very serious during 
the last five weeks, for the present is the fifth week of the strike. 
The revenue of the Caledonian, North British, and Glasgow 
and South-Western Railways shows a decrease for the last four 
weeks of upwards of £100,000. This sum, together with the 
falling-off during the present week, will represent an amount about 
equal to the payment of 1 per cent. per annum for the half-year on 
the ordinary capital of the three companies. Their expenses in 
fighting the Union must also be very serious. With reference to 
the losses of traders, it may be stated that, except on the Ayrshire 
coast, the export trade of the country has been practically sus- 
pended since the strike began, and that vessels arriving in our 
harbours have not been able to discharge their cargoes from want 
of railway facilities. Great patience has been exercised with the 
railway companies by all employers ef labour, as they have felt 
that the companies have really been fighting a battle in which they 
are all either directly or indirectly concerned. 

The coal trade is still very far from being in its normal con- 
dition. At Ayrshire ports the shipments have indeed been quite 
satisfactory in the past week, amounting to 23,840 tons, compared 
with 29,590 in the corresponding week of last year ; but at Glasgow 
they are still comparatively small, and they have also been poor on 
the East Coast. At Grangemouth, for example, they were only 
4419 tons, against 15,000 in the same week of 1890. Prices of 
coals are very irregular in different districts, in accordance with 
the facilities for supply. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE year is opening with a good deal of unrest in the labour 
market, and no sooner has one dispute been settled than another 
comes to the front. The Plymouth colliers after my dispatch last 
week came to terms, and resumed work at the end of the week on 
condition that Sir W. T. Lewis, Mr. W. Thomas, Brynawel, Mr. 
Abraham, M.P., and Mr. D. Morgan arbitrated upon the points in 
dispute. The concession of the men elicited a corresponding action 
from the manager, Mr. Bailey, and Mr. Barnes, a contractor, both 
withdrawing the summonses issued against the colliers who left 
without notice. 

There are fears that a strike agitation is brooding amongst the 
Great Western Railway employés, who have put forward certain 
demands, and it is expected that the ‘‘executive” will prompt the 
men to maintain their demands. A meeting is called for Sunday 
next at Gloucester. At Briton Ferry Steel Works the men came 
out on Monday, but resumed work next day, differences being 
satisfactorily adjusted. 

Ballast men at Cardiff are out, and receiving strike pay. Agita- 
tion for an advance has been going on lately at the Landore Tube 
Works, but vigorous action on the part of Mr. Mannesmann, and a 
concession of 2s, per week to the smiths, who had not been aggres- 
sive, nipped the movement in the bud. 

At Dowlais, amongst a number of millmen there is an agitation 
for having “‘three turns’ wages” for two nights’ work. A case is 
now sub judice, two men having been summoned for leaving work 
— notice upon their demand for extra wages having been 
ref » 

Against this list of difficulties with men, I am glad to announce 
a settlement of the fiux dispute at the Duffryn Tin-plate Works, 
Morriston. The settlement was an amicable one, and work was 
resumed on Monday. 

Considerable interest is shown in the eight hours’ movement, and 
the question has been freely discussed in several districts this week. 
A hopeful feeling as to the London movement prevails. 

There has been no falling off in the character of the coal trade. 

Both steam and house are in great demand, and the chief complaint 
at Cardiff and Swansea is that there is not enough coming to hand. 
In part, this is owing to the weather, which has told upon the 
working of collieries effectively, and upon the railways. This week 
the severe and long-continued frost was varied by a thaw, which 
gave extra briskness to business; but it would appear to be of 
slight duration. Steel works have suffered a good deal from the 
frost and sudden thaw, and this week considerable damage was 
done to the hydraulic pipes at Dowlais by the burstings and 
breakages. 
The bulk of coal trade has been considerable, and prices remain 
high and firm. Quotations at Cardiff mid-week were as follows:— 
Best steam, 15s. to 15s. 6d.; seconds, 14s. to 14s. 6d.; inferior, 
13s. to 13s. 6d.; small steam, 7s. to 7s. 3d. House coals continue 
at their old figures, best from 14s. 9d. In some cases I hear that 
15s, 9d. has been obtained. No. 2 Rhondda is selling at 12s. 3d. 
to 12s. 6d.; best small bituminous at 10s. 6d. to 10s. $d. Best 
anthracite at Swansea is at 14s. to 14s. 6d.; steam, from 14s. to 
15s. 6d.; small, from 6s. 6d. At Newport the well-known excellent 
house coal, “‘rec ash,” sells at 14s. 6d. 

Last week Cardiff and Barry shipped over a quarter of a million 





tons of coal. Business is very brisk at Newport. Am the 
fixtures for the week there I note one curious item :—The Charles 
Stewart Parnell, sail, Newport to Schull, South of Ireland, 7s. 6d. 

The patent fuel trade has been a little ye by the weather, 
but some good cargoes have been sent both from Swansea an 
Cardiff. One cargo from Cardiff to Vera Cruz amounted to 3000 
tons, 

Foreign ore commands from 14s, 9d. to 15s., Cardiff ; Swansea, 
14s. 6d. Cargoes are increasing, and this week contributions came 
in from Cart na, Decido, Bilbao, and Benisaf. One.for the 
Pyle Steel Works, from Carthagena, was 3150 tons. Ni 

Pig iron from Glasgow, Barrow, and Workington was up to the 
average, and shows that undiminished activity continues at our 
steel works and tin-plate works, 

The former are well supplied with orders for steel bar, and in 
some cases prices have gone up 2s. 6d. The last quotations are as 
follows :—Glasgow pig, 47s. 34d.; Middlesbrough, No. 3, 42s.; 
hematites, 52s. 9d.; Welsh, 61s. 6d.; Welsh bars, £5 15s, to £6 ; 
sheet iron, £7 5s. to £8 5s,; steel, £8 to £9. Rails same as last 
week, from £4 17s. 6d. to £6 5s., according to specification. 
Bessemer bars, £5 12s, 6d. to £5 15s.; Siemens, £6 to £6 2s, 6d. 
Cash prices, discount 2}. 

The tin-plate trade continues strong, and though shipment has 
been interfered with by the weather, loading from this and next 
week will be heavy. e total shipments from Swansea last week 
were 63,468 boxes ; receipts from works, 66,465 boxes ; stock at 
Swansea at present, 236,339 boxes. Another advance in price has 
taken price, and figures are now higher than they have been for 
some time. Mid-week quotations are:—I.C., 17s. to 17s. 3d. ; 
Bessemer, 17s. 6d. to 17s, 9d. ; Siemens, 18s. to 18s, 6d. ; ternes, 
35s. to 37s. 6d. ; best charcoal, 20s. to 22s. 6d. 

To show the hopeful feeling prevailing at Swansea, J note that the 
harbour trust are going to incur a cost of several thousand pounds 
sterling for additional warehouses for tin plates. 

It is stated that a sample of tin from California bas been sent to 
Swansea for analysis, and found to be very inferior. The impression 
is that Welsh brands will command the American demand after the 
tariff. Newport district tin-plate works are active. 

Patent fuel is at 14s. to 14s. 6d. 

Pitwood is lower on account of large consignments, and is now 
selling at 15s. 9d. to 16s, 

Coke maintains its improvement, and sales are at 20s, 6d. to 21s, 
furnace, 22s. to 25s. foundry. 

Neath is moving in opposition to the Rhondda and Swansea Bay 
Railway Bill. ‘‘ Railway and Pier Amalgamation,” Swansea, and a 
Llanelly Railway Bill are amongst the latest. 

A disastrous fire occurred this week at Messrs. Bailey’s Tyneside 
Engineering Works, Newport, and, owing to the frost preventing 


free action of the hydrants, the destruction was great. @ loss is 
estimated at ‘£10,000, or £5000 over the insurance. The works 
were full of orders, H 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE general iron trade in this country has during the week 
moved at a slow and measured pace, without animation. Nor can 
it reasonably be expected to be otherwise after nearly two months 
of severe winter, by which navigation has been stopped and trans- 
port become difficult. Indeed, orders requiring prompt delivery 
would hardly appear desirable at the present time, as in the best 
of cases delay and uncertainty is inevitable. 

Silesian iron business has somewhat increased in firmness during 
the week. No change of any note has taken place with regard to 
the production of pig iron, nor do prices show any remarkable 
difference since last report. 

On the Austro-Hungarian iron market the situation has not 
aes oa if anything, there is rather a move for the better per- 
ceptible. The works continue in regular employment, although 
large orders are coming in but scantily. Prices may be called firm. 
As regards Austro-Hungarian iron trade during the past year, it 
appears that in January there was a strong demand for pig iron ; 
stocks decreased and prices became firmer, in consequence. 
Finished iron was also briskly inquired for. Especially in 
Hungary, bars and plates rose in price, girders also showing a 
rather upward movement. In February and March the market, 
thanks to numerous orders previously booked, continued pretty 
firm. In April aslight reaction set in, while from May till September 
the general iron trade maintained its regular course, to which some 
large rail-orders, booked in September, were of considerable assist- 
ance. In October the market was troubled by German competi- 
tion, so that in November the works found themselves obliged to 
reduce their notations. This downward movement, however, 
proved favourable to the state of the market, causing a more lively 
demand. Broadly speaking, a firm tone prevailed at the close of 
the year, with a favourable prospect for the future. We give the 
following quotations for December, 1889 and 1890. Those for pig 
iron free at works, for finished iron free Vienna :— 


1889. 1890. 

Florins. Florins. 

White charcoal pig .. .. S2to 56 .. .. 52to 54 
TEE os. <5 os ce so, Se. a oo Sa Oe 
Carpe £s lk ee ee OOD... BS 
meringets .. .. .. 82to 92 .. .. 82to 92 
Styrian bars .. .. .. .. 1% to 140 .. .. 130 to 140 
Plates and sheets .. .. .. 162 to 210 .. .. 155 to 190 
TEOES . 06 oe 125 to 128 130 to 140 


Belgian iron industry continues dull, having sustained further 
disadvantage by the closing of the Antwerp port through continued 
severe frost. Most firms are obliged to work on stock. There is 
more difficulty than ever in doing actual business. The reports 
concerning the French iron trade are of a discouraging character. 
Bars have decreased in price, while ervey remain as yet firm. 

The business done on the Rhenish- Westphalian iron market has 
been rather small during the week. The prevailing quietnessmay, 
at least pores accounted for by stocktaking going on at most of 
the works. e iron ore trade is pretty firm ; prices are as before, 
M. 8 to 8°50 for red iron ore, M. 11 to 11°50 for roasted ditto, per 
ton at mines. Minette has been considerably reduced in price. For 
Luxemburg minette, 40 a contents, M. 3°30 is quoted ; inferior 
qualities, M. 2°40 to 2°60 p.t. at mines, Pig iron has remained 
quiet, but pretty firm. Spiegeleisen is ae? M. 60 p.t. for the 
10 to 12 p.c. grade. Forge pig, No. 1, M. 58; No. 2, M. 56°50; 
and No. 3, M. 47 to 48. Foundry, No.1, M.75; No. 3, M. 63 p.t. 
Basic, M. 49; Bessemer, M. 60 to 65 p.t. 

With regard to the manufactu iron business, no alteration 
can be noted since last report. Bars are in fair request on home 
account. Girders have slightly gained in animation. Plate and 
sheet mills continue in regular and pretty satisfactory activity. 
Foundries and machine factories, on the other hand, com- 
plain of insufficient employment. Orders for railway require- 
ments, locomotives in particular, are ex to be given 
out in the near future. Present list quotations, per ton at 
works, are as follows:—Good merchant bars, M. 135; angles, 
M. 140 to 145; girders, M. 125 to 130; hoops, M. 145 to {50 : 
billets in basic and Bessemer, M. 90 to 100; heavy boiler plates, 
M. 200; tank do., M. 160; steel plates, M. 170; tank do., M. 140; 
sheets, M. 135 to 145; Siegen thin sheets, M. 135 to 140. Iron 
wire rods, common quality, M. 130; drawn wire in iron or steel, 
M. 145; wire nails, M. 160; rivets, M. 185; Bessemer rails, M. 130 to 
138; fish-plates, M. 129 to 160; steel sleepers, M. 128 to 136; com- 
plete sets of wheels and axles, M. 305; axles, m. 240 to 250; steel 
tires, M. 220 to 235, and higher; light section rails, M. 110 to 115. 

The production of pig iron in Lothringen and the Saar district 
was for 1890 1,012,050, against 899,924t. the year before. Of 


these, 641,650 t. fall to the Lothringen blast furnaces—563,550 in 
1889—and about 370,380t. to the Saar works, against 336,380 t. 
the year before. In 1890 568,187t. forge pig were ge 

,So9t, in 


against 519,815t. the year before. In foundry pig, 11 





an, SE, 7088, in 1889, Basic, 331,003 t. in 1890, against 294,401 t, 


1 
in » 

The year 1890 means for Rhenish-Westphalian iron industry a 
period of slow, but steady, retrocession, which came to a standstil| 
only towards the end of the year. A retrospective view can, 
therefore, present but very few interesting features. A steady 
downward movement in prices will have to be noted, which is best 
seen by the following figures:— 


January. April. July. October. 
M. p.t. M. p.t. M. p.t. M. p.t. 
Spathose iron ore 
ito 20.. 17to 18... 12°50to 18., 11°50to 12 


Spiegeleisen, 10 to 
12p.c.gr.' .. 108 . 108 . 78 .. 65 


Forge pig, No. 1 91to 92... 78 . 72 oo 
Forge pig, No. 2 88to 89... 76.50 .. 70°50 +. 56°50 
Foundry, No. 1.. 101 to102 .. 82 eo 0 + 1% 
Foundry, No. 8.. 91to 98... 65 « & «- 68 

er .. «. 98to 96.. 82 o 15 -» 60to 65 

os, * 79 to 82 68 55 -. 50 
Good merchant 

++ ++ ee 200 to 205 .. 180 t0 185 ..165t0170 =... 180 to 185 
Angles +» «+ 21000215 .. 190t0 195 .. 175 +. 140 to 145 
Girders .. .. 1400150 .. 150 -. 150 +. 125 to 180 
Hoops... .. .. 207 to 215 .. 190 to 195 .. 175 to 180 +» 140 to 145 
Heavy boiler 

pla ++ «+ 260 to 265 .. 240 to 245 .. 240 +. 220 

Tank ditto .. 235 -. 200 +» 800 +. 180 
Siegen thin 

ts 4. .. 250%0 255 .. 225 -. 190 +. 140 to 145 
Steel plates .. 225 +» 205 to 210 .. 205 +. 190 


Drawn wire in 

iron or steeel.. 190 to 200 .. 190 +. 185to140 ., 120 to 125 
Wire nails .. .. 200 -. 200 ++ 170 -- 160 
Rivets.. .. .. 290 +. 290 +. 280 +» 190 to 195 
Steel rails .. .. 170to175 .. 166 +. 146 to 151 +. 140 to 146 
Steel sleepers .. 155 to 160 .. 158 to16l .. 140to 148... - 181 to 188 

It is stated that the Roumanian Government has placed five 
bridges, which had lately been tendered for, with the Harkort 
works at — 

The Prussian State Railway Administration have been blamed 
rather sharply for not having prevented the present scarcity of 
wagons, and the delay and difficulty of communication, which, in 
the Rhenish-Westphalian and the Upper Silesian industrial 
districts, is felt to be quite a calamity, meaning loss of time, and 
consequently loss of money to many hundreds ef employers and 
employed. It is urged that an institution like the Prussian State 
Railway system ought to be fully prepared for every emergency. 

It is expected that this year a considerable sum of money will 
be devoted to the extension and completion of the State railways 
in this country. Not merely wagons for transport of coal, which 
have especially been found to be sadly deficient in number, but 
also locomotives, and likewise rails, &c., will be required. The 
number of locomotives to be given out, though not fixed with any 
degree of certainty at the present moment, is said to be no less 
than 250. An order like this, supposed to be placed in this 
country, would no doubt be highly gratifying to any of the 
fourteen locomotive works of the German empire. 

The ice on the Rhine having in several places closed so ‘as to 
form a safe passage, very many sight-loving people take the oppor- 
tunity to enjoy the rare delight of an arctic view on the most 
cheerful river, and once in their life a safe © across its 
waters, At Bacharach the path across the ice had m marked 
by ashes, and a row of little fir trees, having previously done ser- 
vice as Christmas trees, was fixed on both{sides. Every tree was 
provided with an artificial lamp, which, being lit at night, gave a 
pretty illumination to the strange scenery. 








LAUNCHES AND TRIAL TRIPS. 


On the 8th inst. the Blyth Shipbuilding ey Blyth, 
launched a screw steamer built to the order of Mr. W. odd 
Moffat, of Aberdeen. The steamer is named the Cairnie, and is to 
carry about 260 tons, and is intended for the coasting trade. She 
will be towed from Blyth to Aberdeen to receive her engines and 
boilers, which are being constructed by Messrs. Blaikie Bros., of 
Aberdeen. The Blyth Shipbuilding Company has several new 
vessels on the stocks in various stages of progress, and the graving 
dock is at present filled by a Hartlepool steamer. 

On the 8th, the Tyne Iron Shipbuilding Company, of Wellington 
Quay-on-Tyne, launched a steel screw steamer built to the order of 
Messrs, Fisher, Renwick, and Co., of Newcastle, and named the 
rage. She is of the following dimensions, viz.:—Length, 180ft.; 
breadth, 28ft.; depth, 14}ft.; to class 100 Al at Lloyd’s. This 
vessel has water ballast, and is also fitted with all the modern 
improvements for the rapid loading and discharging of cargo, 
including three double-cylindered steam winches, windlass, large 
donkey boiler, steering gear amidships, and Hastie’s screw gear 
aft. The engines, which are to be supplied by the North-Eastern 
Marine Engine Co., are of the triple-expansion type, having 
cylinders 134in., a and 36in. by 27in. stroke, and working 
at a pressure of 160 Ib. 

On Saturday, January 17th, the steamship Glenisle, built by 
Messrs. Edward Withy and Co., of Mexthapeel, for Messrs, Living- 
ston, Conner, and Co., West Hartlepool, was taken to sea for her trial 
trip. The vessel is built of steel, and to the highest class at Lloyd's, 
and has a very | deadweight carrying oer. She is fitted 
with triple-expansion engines by Messrs. F. Richardson and Sons, 
Hartlepool, with cylinders 20in., 314in., and 53in. by 36in. stroke, 
and they embrace all the latest improvements for economy of fuel 
and efficiency in working. During the trial trip, we are informed, 
a mone apes of 11 knots was obtained, and the engines worked 
with great smoothness, 











GOVERNMENT ENGINE BvuILDING.—The new steel gunboat 
Gossamer, the first ship built and engined at Sheerness Dockyard, 
has returned to the Medway from her official natural draught trial, 
which “~ in the North Sea on Friday, with very satisfactory 
results. ore than ordinary interest attached to the trial, on 
account of the engines of the Gossamer having been made in the 
steam factory at Sheerness, the First Lord of the Admiralty having 
entrusted the authorities with the work to avoid a considerable 


discharge of workmen two yearsago. The trial took place under 


the direction of Mr. W. W. Chilcott, chief engineer of Sheerness 
Dockyard, the engines being in charge of Messrs, A. H nm and 
Sharp, of the chief engineer’s department. The Admiralty were 
represented at the trial by Mr. Arthur Spyer, on behalf of the 
pr mK tana of the Navy, and Mr. H. PI of the Royal Corps 
of Naval Constructors. The other officials present included Staff 
Engineer Moon, of the Medway Steam Reserve, and Chief Engineer 
Rayner, of the Gossamer. The trial was of eight hours’ duration, and 
passed off without the slightest hitch, the “on working smoothly 
without any sign of hot bearings, while the boilers gave a plentiful 
supply of steam without primi The engines were designed to 
develope 2500-horse power, but the mean power for the eight hours’ 
run was 2618, 118-horse pore in excess, this being obtained with 
a steam pressure of 133°3 lb., and with the engines working ata 
mean of 228°6 revolutions per minute. There was no vibration on 
the ship, and no difficulty was experienced in keeping her steadily 
on her course even when steaming 18 knots per hour. A thoroug 
examination was made of the boilers on Saturday, on the return of 
the Gossamer into harbour; but they were found perfectly tight, 
without the slightest sign of a leaky tube. None of the sister 
ships of the Gossamer have been subjected to a full power forced- 
draught trial; but the intentions of the Admiralty with regard to 
the Gossamer have not yet been made known, The Dockyard 
authorities claim that the Gossamer has been built and engined 
cheaper than her sister ships, whose machinery has been supplied 
by bergen Commander J. W. Osborne was in charge of the ship 
at her trial. 





t 
t 
: 
I 
] 
‘ 
' 
‘ 
f 








Jan. 23 1891. 


THE ENGINEER. 


79 














AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Jan. 8th, 1891, 


g volume of business transacted throughout 
an country, so far as indicated in bank clearings 
shows an increase of about 8 per cent. Since 
stringent monetary conditions set in there bas 
been a pretty general curtailment and at the 

resent time manufacturing establishments are 
cautiously resuming after the usual holiday 
suspension. Nothing arouses the apprehension 
of manufacturers and business men so & rw l as 
a tight money market, All the panics of the past 
thirty or forty years have been, whether correctly 
or not, attributed to the scarcity of money, 
brought about sometimes one way and sometimes 
another. There is a great difference of opinion 
just now as to whether the existing troubles are 
due to a scarcity of money or to something else. 
The population of the Western States favour 

nerally an increase in the volume of money, 
paper or silver, or both, The Eastern money- 
fending interests fight this purpose wherever it 
shows itself, but as votes count, and both political 

rties are dancing for popular favour, it is more 
a question of politics than of political economy. 
The banks have been gathering up new resources, 
and a marked improvement has taken place 
within two or three weeks, Still a most conser- 
vative policy prevails, and business men are 
obliged to make the best of it. The record of 
failures during December runs over 1500, and for 
the year 10,997, as compared to 10,889 for 1889, 
but the liabilities of the 1890 failures were three 
and a-half times greater than for the year 
previous. The Government is pushing its reci- 
procity scheme with energy, but more with a 
view to political results than the of the 
business interests. Prices advanced last year, 
and a decline is now looked for, especially as pro- 
ductive ony, has been very much enlarged, 
and machinery has been ordered on a large scale 
for erection during the next three or four 
months. 

The production of crude iron will soon be on a 
ten million ton basis per year. Fifty furnaces 
have banked » or blown out within a month 
because of strikes. Two thousand coke ovens 
have shut down, Seven thousand miners have 
gone out on strike within a week, and as many 
more are half inclined to go. Mill workers are 
all at work, with the exception of a few of 
Carnegie’s furnacemen. There is nothing likely 
to occur to interfere with a very active demand 
for all kind of furnace and mill products. Steel 
billets have dropped and so have puddled bars and 
plateiron. Steel rails have been selling at 27 dols., 
while the association price is nominally 30 dols. 
If there is room for a further decline in prices it 
will take place this month. Prices were at their 
highest point a year ago, and have been declining 
ever since. ‘There is very little room for a further 
drop, but buyers know that unless a surprise is in 
store for the trade they will lose nothing by 
delay. The mills are starting up all over the 
West, and the idle Southern furnaces will blow 
in as soon as striking miners can be induced to 
furnish fuel. The bituminous coal miners are 
worked to their fullest capacity all along the 
Allegheny Mountains. Coke has been uced 
20c. per ton at furnaces to meet the views of 
furnacemen, and a reduction has been made in 
freight rates, 

e sheet and pipe mills will no doubt run 
double turn all winter, getting up stock. Natural 

pipe lines are being extended to new fields. 
Suite a number of Pittsburgh manufacturers 
have decided that it is cheaper and safer to 
return to the use of coal, after several years of 
the easy use of natural gas. The newer gas fields 
in Ohio and Indiana are gradually falling under 
the control of fewer men, and as the demand for 
domestic purposes increases the mill supply will 
be endangered outside of the Pittsburgh district ; 
however, there is no immediate danger. 

The demand for iron and steel will probably be 
greater for 1891 than 1890. More railroad 
building will be undertaken if the railroad 
association gets into shape. There is a great 
deal of new boat and shipbuilding to be done this 
year. Our shipbuilding capacity is fully taxed, 
and there is a grand field opening up for inland, 
lake, and river navigation. 

The attractions to create new industries in the 
Southern States are to be found in cheap land, 
low taxation, nearness to market, and freedom 
from strikes, There are thirty-eight out of a 
hundred labourers in the country in the fourteen 
Southern States, and census reports show that 
strikes were limited to one in twenty-nine. There 
is a total of 20,150,000-horse power within easy 
reach of rail 8 or means of cheap communica- 
tion with markets. Water-power is largely used 
in the South, the percentage of water to steam in 
Alabama being 43 to 57, in South Carolina 53 to 
47, while in Pennsylvania the percentage is 21 to 
79, and in Ohio 15 to 85. It is not therefore sur- 
prising that little industries should flock south- 
wards and seek such cheap and unlimited water- 
power. Mining companies are developing valuable 
coal, ore, and other land. Saw-mill building is 
quite an industry, and Southern Jumber is being 
crowded into almost every Northern market. 

The Southern States contain nearly one-half of 
the total timber area of the United States, and 
the greater — of it is easily got at. The 
only fear that business men entertain is that the 
present financial stringency may remain or grow 
deeper, In the event of a greater scarcity of money 
much new work will be postponed. 








NEW COMPANIES. 


= following companies have just been regis- 
e — 


J, Elton Bott and Company, Limited. 


This company was red on the 12th inst., 
with a capital of £20,000, in £10 shares, to ac- 
quire an invention of Mr. Joseph Elton Bott for 
improvements in the manufacture of bronze 
alloys, in all countries, except the United States 
and Canada, and to carry on the business of iron 
and steel-founders, moulders, engineers and boiler- 
makers; and to acquire, as yearly tenants, certain 





works at Openshaw, Lancashire, with option of 
purchasing the same, The subscribers are:— 


J. E. Bott, E, » Derby, metallurgist.. .. .. 
8. T. Howard, 24, 8 de treet, Manchester, 
Ce er ae ere 
C. M. Martin, bg Norwood, manufacturer .. 
W. B. Farnell, Moss Side, Manchester, manager 
M. L. Sykes, Patricroft, Manchester, engineer ., 
G. ae ells, Higher Broughton, Manchest 








el ol eel ele 


MOG), 288 fast! der tht. ad 2 ¥e | weds | ve 
J. Fletcher, Bury, Lancashire, mercantile corre- 
| Pe ar ae eee 

The number of directors is not to be less than 
three, nor more than nine; qualification, £100 
in share capital; the subscribers are to appoint 
the first; remuneration, £50 per annum each. 
— Mr. J. C, Wilson, Ashton - under- 
uyne, 


Dredging and Barge Company, Limited. 


This company was registered on the 12th inst., 
with a capital of £100,000, in £10 shares, to carry 
on business as barge and dredger owners, ship- 
owners, shipbrokers, and insurance brokers, The 
subscribers are :— 

Shares. 


R. W. Perks, 9, Clement’s-lane.. .. .. .. 
W. Mewbirn, jun., 18, Pall Mall, Manchester. 
W. H. Topham, Newdegate, Surrey, railway con- 

tractor ne er ae ee oe” 60 
J. L. Barker, Bowden, Cheshire .. .. .. .. 
T. F. Sherman, Urmston, near Manchester, 


ST ee 


cle eaten. ed; Be) ae. ép tee 
G. D, Perks, Chislehurst, solicitor .. .. .. .. 
F. Gorringe, 69, Endwell-road Brockley, clerk .. 1 
The number of directors is not to be less than 
two, nor more than four; the subscribers are 
to appoint the first, any member being eligible ; 
the company in general meeting will determine 
remuneration. Solicitors, Messrs. Fowler, Perks, 
and Co., 9, Clement’s-lane, Lombard-street. 





Soho Mills, Limited. 


This company was registered on the 13th inst., 
with a — of £4800, in £100 shares, to ac- 
quire the Soho Mills, Tunstall, Stafford, and the 
business carried on there by a company of the 
same title in liquidation ; to carry on business as 
grinders of flint, stone, clay, colours, and of other 
materials used in the manufacture of earthenware. 
The subscribers are :— 


8) 

W. Holdcroft, Burslem, earthenware manufac- 

MRSS LA Sel rs Toe ek! (ca. Se cen, os 

F. R. Burgess, Porthill, near Wolstanton, carthen- 

WUROTIUMUENOUUIGE gk kon we, 006) Ve 

F. Booth, Burslem, earthenware manufacturer .. 

E. a Wolstanton, earthenware manufac- 
u 


~~ -»- oO +> Be © 


W. W. Grindley, Kidsgrove, earthenware manu- 
RN aE ling. oc Fad. nati a> ‘ox 

F. Tennant, Porthill, earthenware manufac- 
i a hE re ee ee PS 

G. F. Hile, Burslem, earthenware manufac- 
WO Dai ab. 5a. wae Gk ck, 40. fae ae 


The number of directors is not to be less than 
five, nor more than ten; the subscribers are to 
— the first; qualification, two shares, or 

200 stock. Solicitors, Messrs. Hollingshead 
and Moody, Tunstall. Registered office, Station- 
road, Tunstall, Stafford. 








EXTENSION OF A SYPHON UNDER 
THE BRENTA.}! 
By Mr. F. CESARENI. 


In connection with the improvement works on 
the Brenta and Bacchiglione it has been necessary 
to extend, so as to under the new channel of 
the Brenta, the old syphon at Le Couche under 
the Taglio Novissimo—or ‘‘ newest cvt”—by which 
the drain of the districts of Consorzio Sesta 
Pressa and Piovado is discharged into the lagoon 
of Chioggia, This old syphon was constructed in 
1608, and has been in continual use since that 
date. It is built entirely of brick, and measured 
63ft. 2in. horizontal and 38ft. and 44ft. lin. on 
the up-and-down-stream inelines, or a total of 
145ft. 3in. from face to face. The waterway con- 
sists of three arches, each 8ft. 6in. span, with 
piers 3ft. 54in. in thickness and 2ft. high, and two 
abutments respectively 6ft. fin. and 5ft. 53in. 
thick, both widened out at the base to 9ft. 64in. 
and 9ft. 8Zin. respectively. The three centre arches 
are lft, 8}in. in thickness at the haunches and up 
to the angle of 60deg., and lft. at the 
crown, the spandrils being flushed up level. The 
foundation is a mass of brickwork 3ft. in thickness, 
51ft. Yin, in width, and 187ft. llin. in length, but 
without piles or other preparation or protection. 
This omission is all the more singular, as an 
adjoining structure built in 1602 has a good pile 
foundation. In the present case some slight sub- 
sidence has occurred, causing the brickwork tocrack 
in various places, apparently during the process 
of construction, but no further injury appeared 
to have been developed after the mortar had 
set. 

For the purpose of extending this old syphon it 
was necessary to remove the incline at one end, 
leaving 113ft. 10in. of the original work standing. 
The horizontal ion was then extended—the 
original dimensions of arches and piers being 
retained—for a length of 283ft. 3in., and a new 
incline built, 44ft. 5in. in length, giving a total 
additional length of 327ft. 8in., or 441ft. 6in. 
from end to end. The abutments were con- 
structed of equal dimensions, and the new work 
has been carried up on a massive concrete founda- 
tion on piling. In removing the end of the 
original structure the wingwalls were blown up, 
but in order not to dislocate the lower portion the 
arches and other parts of the work were cut with 

ick and chisel. In carrying down the excavation 
or the new foundations it was found that the 
lowering of the subsoil water threatened the 
stability of the old work, and it was therefore 
necessary to put in sheet piling to a depth of 
about 18ft. between the old work and the new. 
This effectually stopped further settlement, and 
the whole work was successfully carried out, the 
entire cost amounting to a little over £9000. 
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THE PATENT JOURNAL. 


Condensed from “' The Illustrated Oficial Journal o 
Patents.” 


Application for Letters Patent. 

bd we _ been “‘communicated” the 
name an ress of the communicating party are 
printed in italics. 

10th January, 1891. 

525. OpTarninG OpricaL Provections in NATURAL 
Co.ours, T. R. Dallmeyer, London. 

526. WaisT-BaND for the Cure of Lumsaco, J. Hasel- 
tine, London. 

527. Wrincinc Macuines, H. C. Capel, London. 


618. Decorticatinc, &c., Macuines, F. de Miranda, 
London. 


619. JacquaRD Macuinzs, R. Hutchison, London. 

620. CoLLecTInG Money, &c., J. Linton, Leeds. 

621. Locks, &., G. Salter and H. T. Trubshaw, 
Bi ham. 


622. Game, F. Kearsley, Blackpool. 
623. FLame Spreaver for O11 Lamps, W. H. Seddon, 


troud. 
624. ELevator, American Elevator Company.—(Otis 
Brothers and Co., United States.) 
625. Preservine Foon, G. W. Patterson, Reading. 
626. Sewinc Macuines, K. W. Anderson, Liverpool. 
627. Currinc Button Hous, &., M. Carmody, Work- 


ington. 
628. REWARD Money Box or Savincs Bank, W. Rust, 





528. Propucsion of NaVIGABLE VessELs, R. M 
London. 

529, SpeakinG Tuses, F, Schliichtner, London. 

530. Skates, G. Lancaster, London. 

581. Topacco Pires, B. Aarstad, London. 

582. Dispensinac Doses of Mepicinez in Drops, H. H. 
Lake.—(F. B. Spooner, United States. 

588, WeicHinc Macuings, C. T. Colebrook, London. 

584. Fiurerine Apparatus, L. A. ay , London. 

585. CONDENSATION CHANNEL, G. Wise, 

536. DyNAMO-ELECTRIC GENERATORS, C. W. and L. B. 
Atkinson, London. 

587. DooR-HANDLE Fasteninos, E. Brown, London. 


12th January, 1891. 


588. BuroLtar Cueater, &., E. and E. C, Kerry, 
London, 

539. BintiaRD TaBLes, H. Walder, London. 

540. Deatinc PLayine Carps, W. Bown and G. Cape- 
well, Birmingham. 

541. Governors for Srzam Encines, J. Hamilton, 


ow. 
542. Stitis, W. F. Hogg, Staffordshire. 
548. Tires for VeLocirepe Wuers, A. Edmonds, 


ndon. 
544. Trres and Rims for Cycies, &., R. H. Rains, 
‘b: 


erby. 
545. Wares of Vetocrrepes, A. Mecredy, London, 
546. Fasteninc for CiGar Boxes, A. W. Margrett, Bir- 


m. 

547. Burrine, &c., Macuines, A. B. Fowler, Leicester. 

548. Carriace, &., Winpows, G. W. Lyons, Man- 
chester. 

549. Driving Screw Proretiers, K. D. Noble, 
Glasgow. 


550. Rotuine Maps, &c., T. P. Johnston, Glasgow. 

551. CoLourtnc Matrers, J. Dawson and R. Hirsch, 
Huddersfield. 

552. Pweumatic Guns, F. J. Burrell, Thetford. 

558. SaniTaRy Fitrer for Pipes, &c., W. Hutchinson, 


Leeds. 
554. WARMING and VENTILATING BurILp1Ncs, J. Burnett, 
Kilmarnock 


ock. 

555. Rounpazouts, W. H. Marshall, Sheffield. 

556. BRooM-HOLDER, B. L. Cracknell, London. 

557. Removinc Scate from Iron Bars, &c., A. E. 
Tucker and F. W. Harbord, Birmingham. 

558. Fumacatine in HorticuLturaL, &c., Work, A. W. 
Young, London. 

559. Raitway Rouuwc Stock, F. C. thlee and E. B. 
Rock, London. 

560. Meta Rims for Cycies, W. Pilkington, C. T. 
Bishop, and A. Brownsword, London. 

561. REGULATING the Speep of Morive-POWER ENGINES, 
J. R. G. Briercliffe, London. 

562. Sprinc HorsesHox Cup, E. W. Scofield, London. 

568. Bonnets, E. C. Vickers, London. 

564. ApvERTISING, G. R. Hertslet, London. 

565. Smoxine Prrg, A. C. Jack, Leyton. 

566. AgRiAL and SUBMARINE Proputsion, H. Drake, 
Dorking. 

567. TyPEe-composinc Sticks, C. H. Dirk, London. 

568. CoMBINED PEN-CLEANER and Sranp, A. Wolff, 
London. 

569. MeTaLiic CoLLapsiBLe Tues, E. V. Barrett, 
London 


570. Meta Fencino, T. Davey, Essex. 

571. Jury Suarrs for Prope.iers, T. P. C. Halsey, 
London. 

572. VeLocipepes, A. Hunnable, London. 

573. Hanorne Pictures, W. J. Rundle, F. B. Lea, and 
A. G. New, London. 

574. Exorne Governor, A. ane London. 

575. Strpinc SasHes, J. Vaughan, London. 

576. Foipinc Kite, G. and B. J. Saunders, London. 

577. VeLocrrepes, C. W. Twite, Acton. 

578. Maxine Gas, N. Bourgoin and H. Decorce, 
London. 

579. Borinc Macuine, A. Saville, London. 

580. Puonocrapas, F. Mitchell, London. 

581. Derecatinc SuGar-caNE Juice, H. H. Leigh.— 
(W. V. Fry, Peru.) 

582. Matrices for TyPe-rounpiING, F. Wicks, London. 

583. CoLourinc Matters, J. C. L. Durand, D. E. 
Huguenin, and A. J. J. d’Andiran, London. 

584. ALTERNATE CURRENT Dynamo E ectric Morors, 
M. Hautin and M. Leblanc, London. 

585. Puotocrapuic Cameras, 8. Calvert.—(7. Ardern, 
Australia.) 

586. INCANDESCENCE Gas Lamps, L. Haitinger, London. 

587. INCANDESCENT Exectric Lamps, F. H. P. Berlyn, 
London. 

588. Coatines for TaerapeuTicaL Purposes, H. H. 
Lake. —(/chthyolgeselischast Cordes, Hermanni, and 
Co., Germany.) 

589. ReoisTeRING APPARATUS for VEHICLES, &c., A. 
Gajardo, London. 

590. CLosine Tins, E. F. Griffin, London. 

591. ConstructinG Houszgs, &c., E. A. Goupil, London. 

592. — T. O. H. Hendry and J. Wilkinson, 

mdon. 

598. ELectric Primary Batrerizs, T. Coad, London. 

594. Topacco Pires, &c., G. Stresemann and P. Braun, 
London. 

595. Dyerinc or Treatinc Fisres, W. L. Wise.—(K. 
Schniter, Switzerland. 

596. Fireptaces, &c., E. Wright, London. 

597. VeLocirepEs, A. J. Boult.—(C. F. Stokes, United 
States.) 

598. SicNALLING Devices, H. A. Cutmore, London. 

599. Dravucut Exciupers, A. J. Boult.—(Ze Sourd, 
France.) 

600. Aprons, C. Rousseau, London. 

601. Licut CoLouRED PropvUcT CONTAINING ALBUMEN, 
A. J, Boult.—(M. M. Rotten, Germany.) 

602. AUTOMATICALLY Propucinc Sounps, W. B. 
Barker, V. I. Feeny, and G. T. Vincent, London. 


18th January, 1891. 

603. Gear Suart for Weavina Purposss, B. Ineson, 
Dewsbury. 

604. Drivine Bicycies, &c., G. Sitton and G. Ryan, 
London. 

605. ScruBBING BrusH and Soar Rack, A. J. Guest, 
London. 

606. InstpE Secment CoLttar Bearine, J. Adair, 
Waterford. 

607. Draconets, CHar-A-Bancs, &c., C. Walker, 
Sheffield. 

608. CHANNELS for ELectric Conpuctors, T. Parker, 
Wolverhampton. 
. Winpow and SasH Fasteners, &c., G. O. Hill, 
Southampton. 

610. Motive Power Enornes, &c., H. Cautherley, 
London. 

611. EARTHENWARE TaBLE Urns, &c., J. B. Clive, 
Birmingham. 

612. Fisnine Reets, F. Hardy, Alnwick. 

613. Lock, A. Cashin, Birmingham. 

614. Pepats for BicyciEs, &c., W. R. M. Adams, Bir- 
mingham. 

615. Typr-writinc Macuines, H. J. Allison.—( The 
Trans-Atlantic Machine Company, United States.) 

616. Carson Stick, H. J. Allison.—(B. B. Ward, United 


States.) 
617. ELectric Arc Lamps, H. J. Allison.—(B. B. Ward, 
United States.) 





629. CanpLes, W. A. Moore, Knutsford. 

630. Corree Pots, G. A. Williams and F. Jones 
London. 

631. Preventine Smoxe from Frrep.aces, C. H. Day, 


London. 

632. AvromaTic DeLivery Apparatus, A. Briu, 
London. 

683. Braces, H. Robson and A. Wise, London. 

634, Rartway Cuairs, H. W. Kingston, E. Swallow, 
and E. H. Jeffrey, London. 

635. Dryinc Drarr, Mineras, &c., C. R. Bonne.—(J. 
Faber, Germany.) 

636. Sewine Macuines, W. Jones, London. 

637. Steam Enoines, C. Wells, London. 

638. Hees of Boots, E. C. Hiles, London. 

639. Stanp for Water Ewer, W. Clews and G. Ham 
mersley, London. 

640. Wire Nerrine Macurneg, J. Milnes and A. Elgar, 
London. 

641. E.ectrric Ciocks, E. G. Hammer, London. 

642. Broncuitis or Steam Ketties, E. H. Robson, 
London. 

643. Baru, W. R. Martin and W. Honychurch, 
London. 

644. SHor Counters for ApveRTisING, H. W. Baxter, 
London. 

645. WRENCHES and Sim1Lar Too.s, C. V. Greenamyer, 
London. 

646. Compass ATTACHMENT, H. H. Lake.—(Z. G. King, 
United States.) 

647. Measurinc InstrumENTS, H. H. Lake. — (Z. 
Weston, United States.) 

648. MerHop of OrnamentTiInG Giass, G. W. Martin, 
London. 

649. Lirrs, H. H. Lake.—(R. Eickemeyer, United 
States.) 

650. SHowine the Resutr of Races, H. H. Lake.— 
(S. D. Mott, United States.) 

651. DupLex Encines, H. E. Newton.—(C. C. Worthing- 
ton, United States.) 

652. Process for CENTRIFUGAL TREATMENT, O. B. Peck, 
London. 

653. SCATTERING SAND on S.iiprery Roaps, V. Milward, 


London. 

654. Brewinc Beer, D. Quertain and H. Becker, 
London. 

655. Corkscrew for Openinc Borries, A. Cooper, 
London. 

656. Fisu-nooxs, H. H. Lake.—(J. Stretch and A. Milne, 
United States.) 

657. ELecrricaL Conpuits, H. H. Lake.—(A. Lord, 
United States.) 

658. Firrines for Lavatories and Barus, &c., J. G. 
Stidder, London. 

659.. VENTILATING, & ., WATER Ciosets, J. G. Stidder, 
London. 

660. Manuracrure of ArtiriciaL Furr, J. H. W. 
Stringfellow, London. 

661. Lamps, G. F. Redfern.—(F. Diemel, Germany.) 

662. Spryvers for Spinninc Natura Fisu, P. Geen, 
London. 

668. Sounp1nc Boarps for Pianos, &c., A. Springer, 
London. 


654. TakinG, &c., Pootrocrapus, W. P. Thompson.— 
(The eg Specialty Manufacturing Company, United 
States. 

665. Sanitary and other Pires, &., W. Deeming, 
Manchester. 

666. Stoprers, &c., W. R. Maud and W. Wharidall 
London. 

667. Evecrropes for VotTarc AccumuLATORS, W. P. 
Thompson.—{7The Hess Electric Storage Battery Com- 
pany, Onnited States.) 

668. VoLtaic AccumuLAToRS, W. P. Thompson.—{The | 
Hess Electric Storage Battery Company, United States.) 

669. EvecrricaL Cut-outs or Sarery Fusss, J. Puluj, 
London. 

670. Screw Prope.iers, C. Myers and M. Wells, Man- 


c r. 
671. Supports for CANDLE Suapes, &c., A. B. Boyer, 
London. 
672. MaTrix-MAKinc Macuines, W. P. Thompson.— 
V. Landebery and P, Kohler, Germany. = 
673. CENTRIFUGALLY TREATING SuBSTANCES, O. B. Peck, 
London. 
674. CENTRIFUGALLY TREATING SuBsTances, O. B, Peck 
London. 
675. Execrric Recuator, R. E. Ball, London. 
676. Soap-Boxes, T. Baker, London. 
677. Heapine Rivets, &c., O. Imray.—(C. 8. and J. A. 
Seaton, United States.) 
678. Transit InstruMENTS, H. H. Lake.—(C. Sutphen, 
United States.) 
679. PREVENTING Escare of Noxious Gaszs, L. Kern, 
London. 
680. Loapinc and Conveyine Coat, &c., F. Ley, 
London. 
681. Firinc Mecuanism of BREECH-LOADING Guns, A. 
Welin, London. 
682. Steam Pressure Gavuces, M. McNeil, London. 
688. Nozzixs for Hose Pires, J. C. Pépleu, London. 
yx 3 a of Leap, W. Astrop and F. H. Parker, 
mdon. 


14th January, 1891. 


685. Propuction of Macyesium Lieut, E. J. Passing- 
ham, London. 

686. RecuLatinc the Fiow of Gas, E. Brownhill, 
London. 

687. Fictertnc SLupGE, W. Birch, Manchester. 

688. Reapinc Lamps for CarriaGEs, H. A. Dannett, 
Birmingham. 

689. EnvELore, W. Disney, Blackpool. 

690. RaiLway SicNaLuinc Lamps, W. G. Headley, 


Birming! . 

691. GLove Fastener, R. J. M. Holmes, Manchester. 

692. Counters, B. Harris, J. Lewis, and T. H. Tandy, 
London, 

693. CoverED TROLLEY for Younc Catves, E. Jenkins, 
Cowbridge. 

694. OpENING and CLEARING Corton, R. Taylor, jun. 
Manchester. 

695. Grinpine CarpinG EncINe Fiats, R. Taylor, jun., 
Manchester. 

696. SpinpiEs, J. Macqueen, Southport. 

697. Suspenpine, &c., the Seats of Bicycies, W. 
Smith, Lo 

698. MaRINE Proputsion, J. Wadham, Dewsbury. 

699. AUTOMATIC PHOTOGRAPHING Macuinss, J. M. M. 
Munro and J. MacFarlane, Glasgow. 

700. Securine Enns of INTERMEDIATE TuBEs to Cross 
Rats of Merauic Bepsteaps, &c., H. T. Parr, Bir 
mingham. 

701. SHor Rivets, W. Whittington, Birmingham. 

702. Treaps of Spapes, A. E. Stayner and W. 
Roberts, Sheffield. 

703. Revotvinc CaLenpar Dates, H., R., and W. 
Strain, Belfast. 

704. VENEERING CaBINET FurNiTURE, H. Dixon and 
H. Cohen, London. 

705. NoN-VIBRATING AUXILIARY HANDLES, W. Smith 
London, 

 ® eases Memorandum Cock, J. Davidson, 

ic 

707. Improvements in Rivets, Botts, &c.; F. J. 
Sinnette, Southampton. 
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708. | gen Hyprocarson Morors, 8. Griffin, 

709. Crowns for Ware, Carriers, H. W. James, 
ing * 

710. DurrerenTIAL PuLLey Biooxs, &c., J. Sheldon, 


London. 
7ll. Improvep Revotvine Fire-arms, W. J. Whiting, 

London. 
712. ~~ Improvep Ecc Opener, &c., C. F. Hengst, 

ndon. 
718. Instrument for Testinc Mik, M. M. Hanly, 


ndon. 
714. InpRovemEnNts in Tosacco Pipgs, F. 8. Gilbert, 


ndon. 

715. Hanpies for PeERaMBULATORS, &c., G. R. McDonald, 
London. 

716. VenTILaTinc and Heatixc Rooms, C. Vasmer, 
London. 

717. Comprnation of IncREeDrENnTs, C. Rheinlinder, 


mdon. 
718. Securninc Sroprers to Borries, J. R. Hughes, 
London. 


719. Lusricators, G. C. Downing.—(J. 
France.) 

720. Gas Cooxine Stoves, H, J. Haddan.—{E. Grube, 
Germany. 

721. Sreapyine Fac and Siena Starrs, G. W. Moon, 
London. 

722. Raicway Frocs and Switcnes, A. M. Grubbs, 
London. 

723. Lastinc Boots and Suors, W. Ward, London. 

724. Roiters of Muses or other Sprxninc Frames, J. 
Nield, Manchester. 

725. Improvep Construction of Bripces, R. Wunsch, 
Liverpool. 

> Fastentne Devices for Crorues, R. D. Griffiths, 

vel 
727. AUTOMATICALLY WEIGHING FLouR, J. R. G. Jones, 
iverpool. 

728. Vevocipepes, A. W. Marshall and T. Lahaye, 
London. 

729. NarLtessSELF-HOLDING Pack1Ne Case, H. Metcalfe, 


Mense, 


mn. 

730. <a Invector Apparatus, H. A. Bolze, 
ion. 

731. ~ —~opeaeeaes in Toast Racks, A. Scott-Russell, 
ion. 


732. Ramway Ticker Recepraciss, &., E. Parry, 
London. 

733. Iawprovements in Gas Burners, H. Burridge, 
London. 


734. Improvements in Wxencues, &c. W. S. Bunch, 
London. 
735. “pe Paper and Biorrine Paps, C. Blancan, 
01 


736. STRAIGHTENING and Poisuinc Bars, W. A. McCool, 


on. 

737. ComBrnation Toot, W. W. Horn.—(W. H. Wood- 
ward, United States.) 

738. Wmxpinc Arsor for Crocks, W. W. Horn.—(F. L. 
Shaw and B. K. Kallock, United States.) 

739. Hypravutic Brusu, L. Kern, London. 


15th January, 1891. 


740. Sicnauiine, &c., A. G. Brookes.(G. W. Gregory, 
United States.) 

741. Exonves, M. J. Adams, York. 

742. Unrrorm Spreep in Gas Enornes, &c., W. Stoner, 


— E.ecrriciry for Mrninc Purposss, W. O. Rooper, 


74. az, &c., J. Johnson.{(C. W. Hubbard, United 
tates. 
745. Sicnat Beis, W. Brierley.—(H. Wolpert, 


Germany. 

746. ComN-rREED AvTomaTic DELIVERY APPARATUS, 
J. R. Hughes, A. L. Craig, and H. B. Phillips, 
London. 

747. Graves, W. B. Redish, Liverpool. 

748. Cueque Paper, R. C. Menzies and E. J. Bevan, 


verpoo! 
749. Excentric Carrs for SaLoons, A. Robertson, 


iw. 
750. Toy, L. Arcari, Glasgow. 
75i. Fisre CLeaninc Macurnes, D. Stuart, London. 
a a for Lurratixc InLarp Woops, W. Mather, 


753. COLLAPSIBLE Pacxiyc Cases, &c., A. Malcolm, 
Glasgow. 


754. Pruytine Inpexes, G. Clark, London. 

755. TRansmiTTinc Motive Power, P. Ferguson and 
W. Y. Fleming, Glasgow. 

756. WasHeRs used in Sprwwinc Frames, J. Walker, 
Glasgow. 

757. Disuyrectine Apparatus, A. Carns, Halifax. 

758. Opentnc Exvevorss, T. Rines, Scarborough. 

759. Hawn Picks, R. A. Clark, Liverpool. 

760. Viewinc LanTern Siipes, J. Dugdale, Bath. 

761. Hyprocarsoxy Om Lamp, 8. Carmont, Man- 

+ chester. . 

762. Lininc for Lapres’ Dressss, F. 8. Linfield and R. 

ie, London. 
763. Screw, A. C. Adcock, Bi ham. 
764. Fives for Conveyuye Gas, D. Rylands and R. 
otter, Barnsley. 

765. Protectors for Boots and Ssoxzs, J. Shaw, 
London. 

766. Bort Fasrentycs for Carriace Lamps, G. Moss 
and J. H. Hetherington, Birmingham. 

767. Gas Cookinc AppLiaNces, H. Darwin and J. 
Guthrie, Glasgow. 

768. DentaL Enorves, P. Shaw, Manchester. 

769. Securinc Rartway Carriace Doors, J. Cook, 
London. 

770. Preventinc Greasinc of Faprics, J. Horton, 
London. 

771. Comp for Carpinc Enornes, &c., G. A. Binns, 
London. 

772. Cusper Sirters, C. Taylor, Lytham. 

773. Maxrxe Corroy Yarns, &c., W. and H. Thomson, 


wv. 
774. EpucatTionaL Buitpinc Appliance, E. Davidson, 
Sheffield. 
775. Type-writers, L. H. Richards, London. 
776. SicNaLtinc Apparatus, W. H. Browne, London. 
777. Ventiation, &c., of Ramway Carriacss, T. 
James and A. Sloan, London. 
se ~~ goed Waste of Beer, &c., W. H. Howarth, 


radford. 
779. CoNVERTIBLE Carp TaBigs, J. Swithenbank, jun., 
Bradford. 


780. Tea-pots, J. Tonry, Wolverhampton. 

781. Vatise Equipments, D. Graham and W. W. Law- 
son, Glasgow. 

782. Construction of Loom Pickers, I. N. Ainsworth, 
Burnley. 

788. Construction of Woopen Ro.iers, B. Wright, 
Sheffield. 

784. Avromatic Governor, J. Jameson.{C. Tuckfield, 
Australia.) 

785. UmBreiias and Parasoxs, J. Cross, Whitehaven. 

786. Groovixe Curtain Potes, &c , G. Smith, London. 

787. Stove Grates, J. E. Russell, Derby. 

788. SprnpLes and Boxreins, T. Wrigley, Manchester. 

789. Winpow Sasnes and Frames, &., J. Gibson, 
London. ’ 

790. Toots for Maxine Inon and Sree. Vessexs, H. A. 
Gibson and C. Brown, London. 

791. Warp Lace Macuixes, A. Brewin, London. 

792. Cuitprex’s Mam Carts, H. C. Hill and W. 
Harrison, London. 

793. Keepinc Letters, T. B. Vernon, London. 

794. Wueexs for VeLocirepes, C. Lock, London. 

795. FERRO-BRONZE, &., ALLoys, J. E. Bott, London. 

796. Rotary Toy, G. E Sire, London. 

797. Sus’ Locs, J. E. Gombault and E. C. Sonnet, 
London. 

798. TYPE-wkITING Macutnes, W. Mottershall and W. 
H. Macey, London. 

799. Perampucators, W. J. Harris and E. Redman, 
London. 

800. Caitpres’s Mair Carts, W. J. Barris and E. 

an, London. 





801. Sasu Fasreners, W. Redman and A. Illidge, 
mdon. 

802. Watcu Key, W. F. Adams, London. 

803. Stoprinc Runaway Horses, V. Binard, London. 

804. MeasurinG Apparatus for Liquips, C. Herzog, 


jon, 

805. Borperine of Exve ores, J. Domenech, London. 

806. Panrocrarpa Guipine Devices, W. P. Thompson. 
—(M. H. Rumpf, France.) 

807. - <rcrrme Compassss, T. G. H. Nicholson, Liver- 


poo! 
808. Automatic Foutpinc Scuoot Desks, T. May, 
Sheffield. 


809. Furnace and Five Prartes, D. Davies, London. 
810. CanpDLe Hoiper J. A. E. Leitchen London. 
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811. Boxes, M. Holt, Longport. 

$12. Tea-pots, &c., E. 8. ell, Sheffield. 

813. Sanrrary Apparatus, T. Ure, Glasgow. 

814. Acme ANGLE Exevator, E., W. E., and J. E. 
Pengelly, Cornwall. 

815. Sreerinc Gear, A. Wilson, Glasgow. 

816. CaLoric Enornegs, P. F. MacCallum, Glasgow. 

817. Writryc Messaces in Cipner, E. de L. Little, 
London. 

818. SLercus, T. Weston, London. 

819. Biockines and SiGNaLLine on Raitways, J. T. 
Hudson, Waterford. 

820. Fivusnine Cisterns for Water-cLosets, T. and J. 
Holt, Liverpool. 

821. Starr-rops, C, Ashford, Birmingham. 

822. Dyeme Crsrerns, G. Hooley and J. B. and J. E. 
Gilham, Leeds. 

823. Piston Rives, J. Williams and G. L. Morris, 


824. Arracainc Mountines to Receivers of Lamps, T. 
R. White and R. Howarth, Wolverhampton. 
825. Weavine Looms, W. Sutcliffe, London. 
$26. PareR-makinG Macainery, R. Brown and G. 
Mackay, Edinburgh. 
827. Parnt-pots, &c., F. Wills and T. H. Roberts, 
London. 
828. Screws, Knoss, Wasuers, &c., G. Wiist-Guyer, 
London. 
829. Burninc Hypro-carpon Ois, &c., G. Rose, 
ow. 
$30. Mops, D. A. Garner, London. 
831. Securinc and Reveasinc Catrie, W. Chamber- 
lain and W. J. Nash, Luton. 
832. ——— and Lowerinc Winpows, J. Martin, 
mdon. 
833. Toy, T. Clough, London. 
834. Gas and other Expiosive Enoines, A. Miller, 
London. 
835. Fittinc Gauce Guasses to the Water Gavoss of 
Boiters, J. and J. Dunn, London. 
836. Sreves and Rippxzs, B. Burrow and G. H. Archer, 
London. 
837. Wearinc Surraces for Umprecias, &c., D. Burns, 
Glasgo 


iw. 

838. Mouse Traps, 8S. Forbes, Glasgow. 

839. Sasn Lirrer, A. Hunter, Glasgow. 

840. Inpicatinc Names of Stations in Raitway CaR- 
r14GEs, J. B. Hunt, London. 

841. Rar-way SicNaLiine Apparatus, A. 8. von Blins- 
dorf and C. Adler, London. 

842. MeaSURE- TESTING Macuines, P. Kiimmerer, 
London. 

843. GunpowpeR, G. G. André and C. H. Curtis, 
London. 

844. Distitiine, F. Lennard, London. 

845. Lamps, T. W. Cowan, London. 

846. CaBLes, W. V. Morten, London. 

847. Macnines for Wixpinc Rispons, H. Marley, 


on. 
848. Faciuitatine Surcica Operations, E. Lambotte, 
London. 


849. Toys, C. F. A. Réell, London. 

3850. Atracuments for Rovcuinc Horse-sHogs, W. V. 
Wingrave, London. 

851. SicnaLLinec Apparatus, H. L. Davis and I. F. 
Taylor, London. 

852. Caampacne and other Beveraces, F. Konig 
London. 

853. Extract of Hops, A. J. Boult.—(0. Schweissinger 
and L. Hoffmann, Germany.) 

854. TurkisH Barus, H. Jones, London. 

855. MECHANICAL MusicaL Instruments, C. Gavioli, 
London. 

856. Steam Enornes, J. J. Stalker, London. 

857. CoLouninc Matter, 8. Pitt.—(L. Casella and Co., 
Germany.) 

858. Lamps for ILLuminatinc Purposes, A. J. Boult.— 
(J. B. F. Fredureau, France.) 


17th January, 1891. 
859. GLanp for Piston-rops, &c., W. Harbinger, 


ndon. 
860. Erecrric Betis and Sicnats, A. H. Bagnold, 
Rochester. 


861. InsuLaTion of Metaus, G. L. Anders and C. H. 
Elliot, London. 

862. Borter for Locomotives, Tramways, &c., W. H. 
Turton, Bradford. 

863. Lupricator, R. H. and 8. Walker, Manchester. 

864. Manuracture of Buttons, &c., 8. Hill, Bir- 
mingham. 

865. PrRopeLLinc and Sreerinc Vessers, A. Taylor, 
Lordon. 

866. Curpren’s Roap Venicies, C. Longbottom, 
Bradford. 

867. New or Improvep Wappine, J. H. 8. Livingston, 
Manchester. 

868. Encacine and Disencacinc Apparatus, D. H. 
Willey, Southampton. 

869. Fry Wueexs, &c., T. Greenwood and J. W. White- 
ley. Halifax. 

870. Stop Motions for Corton Macuinery, J. T. 
Tweedale, Halifax. 

871. TELEPHONE TraNsmiTTERS, J. F. Bennett and E. 
P. Hides, Sheffield. 

sor hw appa Comsinep Pencit, &c., J. W. Grisdale, 


ion. 
873. TorteT Papers, &c. F. D. Haddon and C. R. Hill, 
Manchester. 
874. IMPROVEMENTS in PHOTOGRAPHING, A. G. Adamson 
iw, 


Glasgow. 
875. ImpRoveMENTs in Ve ocirepes, &c., F. Pluck, 
iw. 


876. Paste-pox for Pastinc Cop Bortoms, A. Taylor, 
Manchester. 

877. Toermometers for EnsiLace Stacks, R. Bodding- 
ton, Birmingham. 

878. Macuines for Grinpinc Sat, E. A. Peakman, 
Birmingham. . 

879. Warer-tune Stream Borer, R. H. Hargreaves, 

anchester. 

880. Puotocrapnic CoLtour Process, V. Mathieu, 
London. 

881. Fincertnc Fives, Piccoxos, &c., D. 8S. Dawson, 
London. 

882. Fivuip Pomps, Meters, and Motors, J. Atkinson, 
London. 

883. CoaL-ceTTING Apparatus, J. Ramsey and 8, T. 
Croasdell, London. 

884. Apparatus for Propucine Exectricity, C. Wells, 
London. 

885. Nippers, G. W. Hubbard, London. 

886. Improvep Covers for Water CLosets, C. Heppe, 
London. 

887. Extraction of GoLp, &c., from Ores, The Elec- 
trical Inventions Company, Ld., and A. Andreoli, 
London. 

888. IMPROVEMENTS in Weavinc APPARATUS, R. Weiss, 
London. 

889. CorruGaATED Leap Boxes, Woodhouse and Raw- 
son United, Ld.—(7. K. Steanes, Australia.) 


890. Printinc Desicns, H. Heath and T. Pheenix, 
London. 

891. Optarsinc Nitric Acip, O. Imray.—(Farbwerke 
Greisheim on Main, W. Noetzel and Co., Germany.) 





892. River and Bort Currer, H. J. Haddan.—(J. 
Helwig, United States.) 

893. INTERRUPTING CURRENTS of Arr, A. Riedinger, 
London. 

894. OprRaTinG VALvgs for Enornes, &c., H. Lindley, 


ndon. 
895. Acruatinc BorLer Stop Vatves, D. B. Morison, 
London. 


896. Connectinc Movurs-piece to Pipgs, J. Cole, 
London. 

897. Heatinc Apparatus, G. A. Shaw, Stockport. 

898. Warer Gavors for Steam Borvers, J. B. Barton, 
London. 

899. + aga Ce.ts, H. T. Eager and R. P. Milburn, 


mdon. 

900. Trnes, W. Wade, London. 

901. TiLxs, W. Wade, London. 

902. Constructine Bottoms of Suirs, E. F. Wailes, 
London. 

903. Gass Botries and Simicar Vesseis, M. Bauer, 
London. 

904. PerroLeum Burners, J. Roots and J. W. Seal, 
London. 

905. Serene, R. Maldifassi and C. Bozza, 

ndon. 

906. Kyirtinc Macuines, 8. Davis and F. Moore, 
London, 

907. Catcintnec Gypsum, J. Sickler, L. G. Hamilton, 
and E. W. Dow, London. 

908. InsuLAToRs, F. A. Ross, London. 

909. Swinc, W. W. Horn.—(/J. P. Anvil, United 
States.) 

910. ELecrro-macnetic Mecuanism, A. M. Clark.— 
(W. H. Kilbourn, United States.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


437,426. PaHonocrarn, Thomas A. Edison, Llewellyn 
Park, N.J.—Filed August 10th, 1889. 

Claim.—{1) The combination, with a phonograph 
having a recorder, reproducer, and phonogram surface, 
of a marking pencil mounted on the phonograph, 
movable to and from the phonogram surface and 
adapted to mark the end of a record without mutilat- 
ing the recording surface, substantially as set forth. 
(2) The combination, with a phonograph having a 
recorder, reprod , and phonog surface, a a 
marking pencil pivotally supported adjacent to the 
phonogram surface and movable to and from said 
surface, and adapted to mark the a surface 
without mutilating the same, whereby e end of the 








record may be lly as set forth. 
(3) The combination, with a phonogra having a 
phonogram blank and the usual or suitable operating 
parts, of an additional marking pencil ted on 


reception of the tool or tool carrier, substantially ag 
described. (4) The combination of the 


and pinion E, mesh‘ 

worm wheel G, a spindle H, on which the worm whee] 

is mounted, said spindle being adapted to in 

the casing, and the tool cavities in said spindle, with 

nuts ii, at each end of the spindle, substantially as 

and for the pergese set forth. (5) The combination, 
ping mach: 


in a reaming or ine, of the spindle, gear. 
ing therefor, said s le havi its ends in. 
threaded, and a tool carrier ada) to said screw. 


threaded’ portion of the spindle, substantially as set 


437,507. PerroLeum or O11 Motor Enoing, N. A, 
Otto, Cologne. —Filed May 7th, 1890. 
Claim.—(1) Ina petroleum motor engine, the com. 
tion with a passage or chamber of restricted 
diameter projecting from the cylinder end and serving 
for the in uction and ignition of the combustible 
charge, of a chamber ), serving for the spraying and 
vaporising of the oil and its pe Rae anes th air, sucS 
chamber 6 being ted from the said igniting 
passage or chamber by a valve a, but having a wall w in 
common therewith which is heated by an external 
flame on starting the engine, but maintained 
hot by the combustion of the c'! in the 
engine, substantially as described. (2) In a petro- 
leum motor engine, the combination, with the 





combustion chamber of the cylinder, of a chamber 
se) for the spraying and vaporising of the 
oil and its admixture with air, such chamber being 
separated from the combustion chamber by a valve 
but having a wall in common therewith which is heated 
by an external flame on s the engine, but is 
maintained hot by the combustion of the charges in 
the engine, an oil-spraying nozzle within such mixing 
hamb ituated ite the heated wall at a 





the phonograph and movable to and from the blank, 
whereby the end of the record may be indicated, sub- 
stantially as set forth. (4) The combination, with a 
phonograph having a recorder, re ucer, and phono- 
gram blank, of a pencil of soft material, such as 
paraffin and lamp-black, ted on the phonograph 
in definite relation to the recorder and movable to and 
from the blank, whereby the end of the record may be 


[437,426] 























indicated, substantially as set forth. (5) The com- 
bination, with a phonograph having a recorder, 
reproducer, phonogram surface, and means for operat- 
ing the same, of a marking pencil pivotted to the 
phonograph in a definite relation to the path of record, 
and the spring for retracting said pencil, whereby the 
end of the record may be indicated, substantially as 
set forth. (6) The combination, with a phonograph 
having a ding point, phonog surface, an 
operating mechanism, of the wiper res’ lightly 
against the phonog surface continually while the 
onograph is in use, substantially as set forth. (7) 
Tn a phonograph, the combination, with the cutting 
recording point, of a wiper resting against the phono- 
am surface in position to remove the loose material 
ormed by the operation of said point and carried by a 
travelling so as to move therewith, substantially 
as set fo (8) In a phon hh, the combination, 
with the cutting ‘ing point, of a loose pivotted 
plate resting against the phonogram surface in position 
to remove the loose material formed by the ration 
of said point, substantially as set forth. (9) In a 
phon ph, the combination, with the cutting 
reeo point, of a wiper resting by gravity against 
the phonogram surface in position to remove the loose 
material formed by the operation of said point, sub- 
stantially as set forth. 
437,459. Portaste Reaminco anp Tarpinc Toot, 
F. Schoff, Philadelphia, Pa.—Filed July 9th, 1890. 
Claim.—() e combination, with the rtable 
reaming or tapping machine, of the casing, the shaft 
B, mounted therein, having at its outer end a ene | 
for a flexible shaft, a gear wheel mounted on sai 


shaft, a longitudinal shaft H, having a pinion and 
worm E’, said pinion gearing with said wheel and a 
worm wheel meshing with said worm, and a tool 
spindle on which the worm wheel is secured substan- 
tially as described. (2) The combination of the casing 
A, the cap A’ secured thereto, an extension A®, a 
driving shaft mounted in said extension, a handle a’ 















Wy 
<7 


a 


P 
ae 








opposite said extension A2, a tool spindle, and geetiog 
connecting said spindle with the driving » Sub- 
stantially as described. (8) The combination of the 
casing, the driving shaft, the worm wheel, the worm, 
and gearing connecting said worm wheel with the 
driving shaft, a spindle on which the worm wheel is 
mounted, and cavities A h’ in said spindle for the 





restricted part of the chamber, and an inlet for air 
below such spra, nozzle, so t the entering air in 
passing through the restricted annular space sur- 
rounding the nozzle will effect the spra: of the oil, 
and will project it against the heated wall so as to 
convert the oil into vapour before fone we | the com- 
bustion chamber, substantially as described. 


437,648. Process or OrNAMENTING Woopen Svr- 
FACES, M. Hecht, New York, N.Y.—Filed July 5th, 


Claim.—The herein-described process of ornament- 
ing wooden or non-metallic sub which consist 
in first channelling the d in the surface and 
undercutting the walls ; second, filling said channels 








by electro-deposition of metal therein ; third, nd- 
ing down said metal to the surface of the w and 
engraving designs thereon or finishing the same ; and 
fourth, stopping out the wooden portions between the 
metal plate with non ducting substi and 
electro-plating the exposed metal portions, substan- 
tially as herein set forth. 





438,025. Mecnanism ror Makino Rispep Tvses, 
J. P. Serve, Givors, France.—Filed August 7th, 
1889. 

Claim.—(1) The ribbed plate having its edges fitted 
together, in combination with a eye tapering 
mandril with which the ribs of the R te engage, and 


a rod for holding the mandril in position, substantially 


























as described. (2) The ribbed plate having its edges 
fitted together, in combination with the grooved 
tapering mandril with which the ribs of the plate 
engage, a rod for holding the mandril in position, and 
grooved or fluted cylinders for acting on the ribbed 
plate to weld its edges, substantially as described. 








Erps’s Cocoa.—GRATEFUL AND Comrortino.— B 
a thorough knowledge of the natural laws which 
govern the operati of digestion and nutrition, and 
by a careful application of the fine oe gang of well- 
selected cocoa, Mr. a has provided our breakfast 
tables with a delicate ly flavoured beverage which ma 
save us many heavy doctors’ bills. It is by the judi- 
cious use of such articles of diet that a constitution 
may be gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle mala- 
dies are floating around us ready to attack wherever 
there is a weak point. We may escape many a 
fatal shaft by keeping ourselves well fortified with 
pure blood and a ly nourished frame.”—Civil 
Service Gazette.—Mede simply with boiling water or 
milk. Sold omy in packets, WA rs, labelled— 
“James Epps & Co., Homeopathic Chemists, London.” 
—Also makers of Epps’ Afternoon Chocolate Essence, 
—({Apvt. 
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HELICAL GEARING. 


tue chief considerations in the design of helical 

aring are correct geometrical principles, and facility 
of manufacture. In addition to these, _ the friction 
caused by side pressure, due to the obliquity of the 
teeth, must be considered. In single-helical gearing, this 
ressure must be allowed for at the shaft bearings; while 
in the case of double-helical, or chevron gearing, it is 
neutralised by the equal and opposite pressure of the 
adverse half of the tooth, but at the expense of increased 
friction, due to the wedging action of the V. To reduce 
this extra friction to a minimum, it is evident that the 
wedge should be as blunt as possible ; or, in other words, 
the nearer straight the teeth are the better. 

The geometrical principles which govern the shape of 
ordinary straight and stepped teeth apply equally to 
helical teeth ; the latter being simply stepped teeth, with 
a vast number of steps. Each tooth is, so to speak, 
wrapped spirally round a cylinder, and is, in fact, part of 
a screw thread of very quick pitch. Thus a wheel of, say, 
twenty-five teeth, is a short length of screw with twenty- 
five threads—suppose right-handed. The wheel with 
which it gears is another screw, with more or less 
threads, but left-handed. If the wheels have chevron 
teeth, one half of the first wheel is right-handed, and the 
other half left-handed; the second wheel is then half 
left-handed, and half right-handed. It may be noted, 
that in a pair of unequal wheels gearing together, the 
axial pitch of the screws is unequal, because the slope of 
the A sss must be the same, although the diameters 
iffer. 

‘ As a helical tooth is simply a stepped tooth, with an 
infinite number of steps, it follows that its sections at 
right angles to the shaft will be precisely similar to those 
of a straight tooth, and be subject to the same principles. 
In carrying out these principles, however, facility of 
marufacture must be borne in mind. If the wheel 1s to 
be cast, not machine-cut, it is evident that the first con- 
sideration is, how the pattern is to be got out of the sand. 
Now the tooth must be drawn out either endways, that 
is spirally, exactly in the direction of a continuation of 
the screw thread, or inwards, towards the middle of 
the wheel. A helical tooth not being straight, even in a 
very large wheel, it is very nearly impossible to screw it 
out of the sand endways without pulling the sand down, 
or at least deforming it. Rapping must be reduced to a 
minimum, and mending and sleeking avoided, otherwise 
accuracy is impossible. Thus the only practical way of 
delivering the tooth is towards the inside of the wheel. 
This necessitates a very considerable amount of vam, far 
more than is required to clear a straight tooth radially. 

It will be seen, then, that helical wheels must have 
teeth thick at the root, however few the number of teeth. 
This often causes ordinary rules to fail; for instance, 
Willis’s Odontograph will only do for helical wheels of 
many teeth, because the angle of that instrument is too 
great; or, in other words, the describing circle of the 
cycloid to which the ae gives approximations 
is too large. If, then, the cycloidal tooth is chosen for 
the wheel, a relatively small describing circle must be 
used. This gives the desired result of a tooth thin at 
the point and thick at the root, but, unfortunately, 
shortens the path of contact, and at the same 
time introduces great obliquity of action. Thus, 
according to Unwin—‘ Machine Design,” 7th edition, 
p. 258—with a describing circle of one-eighth of the 
diameter of the pitch circle, the maximum angle of action 
with the common tangent at the point of contingence of 
the pitch circles amounts to some 38 deg. Though this 
diminishes to zero on passing the line of centres, the 
average is still considerable. This obliquity of action is 
the only objection against the involute form of tooth, 
which possesses important advantages in addition to the 
thick root required for helical gearing. The pattern of 
an involute tooth will generally deliver towards the inside 
of the wheel when the base circles are so chosen that the 
path of contact makes an angle of 14} deg. with the 
common tangent at the point of contingence of the pitch 
circles. This apparently awkward angle is in reality most 
convenient, because sin 144° = }, very nearly. The locus 
of contact is a straight line, and this angle, therefore, 
remains constant throughout the arc of contact. 

The great objection to the cycloidal tooth is that 
correct action can take place only when the pitch cylin- 
ders are in exact contact. As no cast wheels, if of any 
size are absolutely circular, owing to unequal contraction, 
the pitch circles may easily be jin. apart or overlapping 
during some part of a revolution. Involute teeth are not 
open to this objection, their action being perfect in spite 
of slight imperfection in the form of the wheel or spacing 
the centres. 

It is clear, then, that it is necessary to strike a sort of 
average in the design of helical gearing. The following 
proportions will be found to work well when the wheels 
are designed so that two teeth in each are always in gear. 
A helical lead of half the pitch will be sufficient. By 
making the width of the wheel 2} times the pitch, with this 
lead, the angle which the tooth makes with a line square 
across the face of the wheel is 2} to 1. Two teeth should 
always be in gear, for the same reasons that apply to 
straight-toothed wheels, and the face of the wheel kept 
wide to insure plenty of lead, while keeping the chevron 
as open as possible. This angle is, of course, set 
out on the pitch cylinders, as it increases gradually 
from less at the root of the tooth to greater at the 
point, being, in fact, an ordin screw thread. Should 
it be advisable to make the wheel face narrower than 
two and a-half times the pitch, the same angle may be 
adhered to, unless by so doing two teeth are no longer 
always in gear, in which case the angle should be in- 
creased, and, vice versd, widening the face may enable 
the teeth to be made straighter. 

No mention is necessary of Dr. Hooke’s form of 
tooth, which, though abolishing all sliding action, 
and substituting perfect rolling, is unfortunately only 
suited to very light work, owing to smallness of bear- 





ing surface, and can hardly be produced with suffi- 
cient accuracy, except by machine cutting. In refer- 
ence to bevel wheels, it is important to te in mind 
that a bevel wheel has virtually more teeth than a spur 
wheel of the same size and pitch. In a mitre wheel, for 
instance, the smoothness of action is equivalent toa spur 
wheel with 40 per cent. more teeth. This makes it less 
necessary to adopt chevron teeth for bevel wheels, and 
when they are adopted, the teeth may be made straighter 
than the teeth of helical spur wheels, thus facilitating 
both pattern-making and moulding. 








FRENCH TORPEDO BOATS. 


In a recent impression we called attention to certain 
remarkable economical results obtained by M. August Nor- 
mand, of Havre, with the engines of a torpedo boat con- 
structed by his firm. These resultswere made the subject 
of a paper which he read before the French Institution of 
Civil Engineers on the 5th of December last year. The 
full text of that paper with the engravings has been pub- 
lished in the last monthly issue of the “ Transactions ” of 
the Institution, and the whole is so interesting that we 
give a summary of the facts and a selection from the 
engravings. 

M. Normand has recently delivered to the French 
Government four single-screw torpedo boats, Nos. 126, 
127, and 128, and one twin-screw boat, the Avant- 
Garde. The consumption of fuel at slow speed—ten 
knots—was found to be so small in the case of Nos. 126, 
127, and the Avant-Garde, that it was deemed advisable 
to carry out a trial with No. 128 with exceptional care, 
and for this purpose the boat made two runs on successive 
days, of eight hours each. It was found that the con- 
sumption of fuel averaged for both days 0°462 kilos. per 
French horse-power per hour. Every precaution was 
taken to get the fires into the same condition at the end as 
at the beginning of the trial, and it does not appear that 
there was much room for error. However, to be on the 
safe side, M. Normand elects to put down the consump- 
tion at 0°5 kilos. per horse per hour, which means about 
1:25 Ib. of coal per English horse-power per hour; an 
extraordinarily low figure, when it is borne in mind that 
the engines are compound, not triple expansion. The 
trials were carried out by an official committee. The 
principal dimensions of the boat are as follows :—Length 
over all, including the rudder, 121ft.; beam, 13ft. 2in.; 
mean draught, 3ft. 9}in.; displacement, about 79 tons. 

The boiler is of the locomotive type, but presents 
many peculiarities, which will be recognised at a glance 
in our engraving p. 83. There are 317 tubes, 8ft. 8in. 
long and iin. diameter. These tubes are rolled 
into the plates, and fitted at the fire-box end with bell- 
mouthed ferrules, as shown in the accompanying en- 
graving. The grate surface is a little over 30 square 
feet. The total heating surface is 1425 square feet; the 
pressure 143 lb. per square inch. It will seen that a 
deep hanging bridge is worked into the flat crown of the 
fire-box, and a fire-brick bridge curves back over the 
grate. Thus a species of combustion chamber is formed, 
which, with the bell-mouthed ferrules, perfectly protects 
the tube ends and tube plate, and prevents leakage. These 



































boilers, we understand, give no trouble whatever. The 
total weight of the boiler, with water and all fittings and 
accessories, is nearly 16 tons. Of this the water repre- 
sents about 4°5 tons, and the grate bars and bearers about 
17 cwt. It will be seen that the external fire-box crown 
is brought down lower than usual, and to provide steam 
room u steam drum, about 2ft. in diameter, has been 
added to the barrel of the boiler. In the water space at 
each side of the fire-box thin plates are placed to permit 
the quiet descent of water between them and the outer 
shell plate, while the steam and water together can rise 
unhindered at the fire-box side. The fire-box is higher 
than in previous boats built by M. Normand. The 
tubes are of brass, with copper ends next the fire-box. 
The engines are intended to indicate 900-horse power 
when making 820 revolutions per minute. They weigh 
complete without water about 12 tons. The water in the 
condenser and hot well adds about 1°25 tons to this. The 
water circulates automatically through the condenser 
when the boat is in motion; a small centrifugal pump is 
provided to maintain the circulation when the. boat is 
not moving through the water. The cylinders are 17-3in. 
and 27°24in., by 17°3in. The construction will be readily 
understood from the engraving on p. 82. The valve- 
boxes are placed between the cylinders. They are castin 
one with the small cylinder. The cylinders are jacketted 
all over. The jackets are supplied direct from the valve- 
chest of the Suess cylinder, and the drain pipes are 
fixed at the lowest points, so that the jackets can be kept 
quite clear of water. At each end of the high-pressure 
cylinder is fixed a small relief valve, shown enlarged 
on the right hand of page 82, which opens if the 
compression becomes excessive, as may be the case when 
the engines are running linked up. If it were not for 
these valves, the engines must when running at full 
speed have too little compression, but by their aid 
M. Normand is able to give ample compression 


at full speed, and yet run no risk at low speeds when 
working very expansively. The valves open at each stroke, 
permitting the surplus steam to escape into the chimney 
before the admission port opens. These valves have 
worked satisfactorily up to the present, with the excep- 
tion that a guide was broken in one valve in torpedo boat 
126. The guides in this case were secured to the valve by 
screws ; since, they have been cast in one with the valve. 
The frames of the engine are of gun-metal with diagonal 
steel ties. The slide bars are of bronze, grooved for oil, 
and with water circulation through them. The piston 
and connecting rods are of steel. The condenser tubes 
are fixed by rolling into the tube plates. They are bent 
slightly to —_— contraction and expansion. No pack- 
ing of any kind isused. This method is said to answer 
perfectly. The feed-water is cleared of grease and 
dirt by being passed through a sponge filter. ‘The sponge 
arrests the grease, but lets the water pass freely. The 
feed is next passed through a heater consisting of a sheaf 
of tubes rolled into plates at each end. The sheaf is 
placed in a copper vessel. The feed water circulates 
round the tubes. A special valve worked by an excen- 
tric on the after end of the crank shaft admits, during the 
period of expansion, steam from the large cylinder to the 
heater at each stroke. This steam moves through the 
tubes in a direction opposite to that in which the water 
moves. The water at slow speed is raised to a tempera- 
ture of about 158 deg. Fah.; at full speed it is heated to 
212 deg. Fah. The water resulting from the condensa- 
tion of the steam passes by a steam trap to the con- 
denser. A second and similar trap drains the jackets, 
and the hot water is passed through a copper coil in the 
hot well, so that it gives up its heat to the feed-water 
before entering the condenser. 

The accompanying Table gives the results of the trials 
for economy. 


Table of Results, Slow Speed. 





First day. Secondday 








Total number of revolutions... 67,100 64,577 
Speed in knots... ... 10°819 | 10°412 
Consumption of coal: 
Total during eight hours .. 926 Ib. 881 Ib. 
Per hour 127 Ib. 110 lb, 


Per hour and square foot of grate diss 7°5 1b. 6°5 lb. 





eS ae Sate 11°75 lb. | 10°75 1b 

Per knot at ten knots... 10 Ib 10°2 Ib 
Water per hour ba 1988 Ib, 1988 Ib. 
Indicated horse-power ... | _119°95 112°33 
Coal per horse per hour... . 1°054 1b. 979 Ib, 





The extreme economy obtained during these trials is 
attributable to two causes. In the first place, the boiler 
was very economical. In the second, the engines used 
the steam supplied to them to the best advantage. The 
report of the Commission estimates the theoretical 
value of the fuel, which was special torpedo boat 
briquettes from Anzin, at 16lb. of steam to the pound of 
fuel. The boiler actually made 12 1b. per pound of coal, 
so that the efficiency was 75 per cent., a very excellent 
result. During the trial the grate area was reduced by 
fire-tiles to a little over 17 square feet, the fans were not 
worked, and the stokehold hatches were open all the 
time. The heating surface stood in the ratio of 81°6 to 1 
of the grate surface. M. Normami attaches much 
importance to the arrangément of the tubes in the 
tube-plates, and he cites a very remarkable experiment 
made with a locomotive boiler. A cock was fitted on 
the shell of this boiler, and from the cock a small bore 
tube was led down through the water to a point in close 
proximity to the tube-plate of the fire-box. When the 
boiler was worked at full power with a sharp dranght, no 
water could be got from the cock, nothing but steam. 
This is a highly suggestive experiment, and does much 
to explain why tubes become leaky when forced draught 
is used. M. Normand classifies the causes of the 
exceptional economy of his engines under four heads :— 
First, the great economical efficiency of the boiler; 
second, the complete compression in the small cylinder, 
by which clearance was eliminated; thirdly, the heating 
of the feed water; fourthly, the superheating of the 
steam due to throttling. 

In dealing with the first point M. Normand lays much 
stress on the necessity for diffusing the products of com- 
bustion equally through all the tubes, pointing out that 
when the draught is sharp and the tube area ample the 
gases may select certain tubes or rows of tubes, leaving the 
others inefficient. He gave particulars of an experiment 
which he made on boat 69 in 1884. He fitted in the smoke- 
box a false tube-plate with holes less in diameter than the 
tubes, and applying to the lower part of each tube orifice. 
The experiment failed, because in about six hours the 
tubes sooted up at the smoke-box end; but he believes 
that tapered tubes would not soot up, and could be worked 
with much benefit. These statements strongly confirm 
propositions which have been recently advanced in our 

eS. 
ge compression, while M. Normand does not 
ignore the benefit derived from annihilating clearance, 
which amounted to 10°6 per cent. in the small, and 6°4 
per cent. in the large cylinder, he holds that the 
“avantage trés réel est probablement peu de chose 
comparativement 4 celui qui résulte du rechauffage des 
fond du cylindre, des lumiéres, et du piston ;” that is to say, 
in other words, that compression so heats up the metal that 
initial cylinder condensation is much reduced. This we 
are quite willing to concede; but only on condition that 
the quantity of water present in the cylinder at the end 
of the stroke is small. [If it is considerable, the heating 
up becomes as impossible as a rise of pressure, from 
causes which we need not stop to explain. This method 
of re-heating M. Normand regards as much more efficient 
than a steam jacket, because it operates directly on the 
surface of the cylinder instead of being transmitted 
through the walls. That compression has not been fully 
utilised heretofore is, he maintains, because of the want of 





the relief valves, which he has provided. We annex 
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copies of the indicator diagrams, which speak for them- 


selves :-— 
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Revolutions per minute 135-7. Mean pressure, small-cylinder, 
19-2 1b. ; indivated horse-power, 51°72; boiler pressure, 60 1b. ; 
ditto in intermediate receiver, 3°51b.; vacuum, 22in. ; tempera- 
ture of feed water, 178deg. Fah. —_ cylinder, average 

ressure, 9b. ; indicated horse-power, 62°60. Total indicated 

orse-power, 114°32, 

As to the system of heating the feed which he adopts, 
M. Normand states that although the principle is that 
of McNab and Weir, his arrangement is much more 
practical ; and although he gives the theory of the system, 
he attaches little importance to that. The results in 
practice are eminently satisfactory, and with that he is 
content. 

Turning now to the advantage gained by throttling, 
before considering M. Normand’s views, we may point out 
in the first place, that Rankine has shown that when steam 
falls in pressure without doing work it must be super- 
heated if dry, or if not dry it will be dried—provided it is 
not too wet—because the total heat of steam of any 
pressure x is greater than the total heat of steam of any 
less pressure 2; and, in the second place, that we must 
not confound the use of steam expansively after throttling 
with the use of the same steam by throttling without 
expansion. M. Normand points out that although super- 
heating by throttling is by no means the best way 
theoretically, it is the best practically, because super- 
heaters in the uptake are liable to be burned out, 
especially when combustion takes place, as is not 
uncommon, in the uptake. In water-tube boilers throttling 
is commonly adopted, notably in Belleville boilers, which 
constantly carry 101b. per inch more than the steam pipe 
pressure ; and he cites the experiments of M. Benazé 
with the s.s. Champlain as a proof of the economy to be 
obtained by wire-drawing. M. Normand doubts whether 
it will be advisable to carry higher boiler pressures than 
these now used, and suggests that it may be found 
advisable to augment the diameters of the cylinders a little 
in order to get the same power with a lower initial— 
throttled—pressure. Notwithstanding the admirable 
results he has obtained with the compound engines we 
illustrate, he is putting triple expansion engines into 
twenty-three boats he is now building, principally 
because he obtains a more equable turning moment on 
the crank shaft. 

It is not surprising that the statements contained in 
the report from which we have quoted evoked some 
criticism in the discussion which followed the reading 
of M. Normand’s paper; but it is noteworthy that none 
of the speakers seemed to be able to detect the locality 
of the error, if there was one. As the boiler produced 
12 1b. of steam for each pound of fuel burned, and the 
consumption was 1°25 Ib. nearly per English horse-power 
per hour, we have 12 x 1°25 = 15lb. as the weight of 
steam used per horse per hour. This is an extremely 
small consumption, but not impossible. It has been 
exceeded with some pumping engines, for example. But 
it appears yet smaller when we consider that the pres- 
sure during the trial did not exceed 60lb. above the 
atmosphere. We see no reason to doubt the substantial 
accuracy of the report. The di s were taken every 
half-hour; the briquettes put on board before the eight 
hours’ run were weighed, those left unburned were 
weighed after the run, and the difference was the con- 
sumption. The feed-water was not measured, however, 
and the evaporation of 12 to 1 has been deduced from 
that of a Scotch boiler in the s.s. Chasseur, which was 
found by actual experiment to make 9-29 Ib. of steam per 
pound of coal. We believe that the actual efficiency of 
the torpedo-boat boiler has been under-estimated. 


Result of Official High Speed Trials. 





| Pressures. Consum 
Speedin Revs. ——_——— tion o' 

| knots. permin. Boiler. | Receiver. fuel 

| . “per hour. 











Ko. 124, two hours 21-087 | 308 |135Ib. 331b. | 18921», 


No.127_— do, 20°695 287:5 138lb. 37 Ib. 1769 Ib. 
No.128 do. 20°975 308°5 138lb. 321b. 2068 Ib. 
Mean for the three 

boats... ... _ — _ _ 1907°4 Ib. 
Average I.H.P.. 

Ry _ — _- _ -- 
Consumption per 

I.H.P. per hour, — = _ — 1°907 Ib. 





The heating surface for the power was enormous; 
the rate of combustion very slow. The firing seems to 
have been conducted on the principles with which our 
own engine trials under the auspices of the Royal 
Agricultural Society have made us familiar, the 





briquettes being carefully broken into small pieces. The 
feed-water was raised to a high temperature. Under the 
circumstances, we think we may take the evaporation as 
more nearly 18 1b. than 12 lb. of water per pound of fuel, 
and the consumption then becomes 13 X 1°25 = 16°25 b., 
which is not exceptional, although very good. Nothing 
is known with certainty as to the consumption when the 
boat is running at full speed. It is of course considerably 
in excess of that reported for the low speed. The 
preceding table gives the particulars of the official 
trials. 

The entire experiment is very instructive, and the 
results all go to teach the same truth, namely, that 
maximum economy can only be had by using dry steam 
and neutralising the effect of clearance. The performance 
of the machinery as a whole reflects very great credit on 
M. Normand. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE NEW BATTLESHIPS. 


Srr,—With the launch of the Royal Sovereign next month will 
be given to the world the latest and biggest, but by no means the 
last, of the practical jokes played by the eg! upon 
unsuspecting John Bull. Seldom, I venture to think, has the 
problem of “how not to do it” been so successfully solved— 
never, certainly, in the face of greater difficulties. The pro- 
duction of the seven ingenious answers to the riddle, ‘‘ When is a 
belted cruiser not a belted cruiser!” was assisted by limitations of 
money, and consequently size; but in the present case those 
limitations were absent, and I ask leave to point out the skill with 
which eight ships, larger and more costly though they are than 
any in our own or any other navy, have yet been denied superiority 
in every element of fighting power. 

The first happy thought was to go in very largely for armour, 
which is very heavy, very costly, and adds nothing to offensive 
power. We find accordingly that the Sovereign has the greatest 
weight of armour ever carried by a single ship. The next 
question was, how to dispose this armour so as to avoid giving 
superiority of protection. Every naval gunner knows that the 
water-line is the part least likely to be struck in action; a | 
amount could, therefore, safely be devoted to a water-line belt. 
Any suggestion that it might have been more 7 employed 
elsewhere would have been met by assurances of the vital 
importance of armoured stability, though it was admitted that 
this in the present instance meant little more than 5in. of unbacked 


The belt being 2in. thinner than that of the Trafalgar, and 3}in. 
thinner than that of the French Formidable, did not, of course, 
exhaust the armour-carrying powers, and the next point was, where 
to stow the rest of it. It was the happiest thought of all that 
suggested the space underneath the barbettes, for here, undoubt- 
edly, it does the minimum of good and the maximum of harm. It 
does not necessarily protect anything whatever. The only excuse 
for it is that it prevents the bursting of high explosive shells 
beneath the barbettes, but comparatively thin plating on the sides 
would have done this just as well. And it is remarkable that, while 
this excessive anxiety is manifested for the safety of the barbettes, 
the guns themselves, for which alone the barbettes exist, are with- 
out an atom of protection of any kind. Thanks to this armour, the 
gans, instead of being high above the deck, as on our own Admirals, 
and almost all foreign ships, are nearly as low as in the Trafalgar, 
where they cannot be fired in a line with the keel without doing 
serious damage. The danger, moreover, arising from the presence 
of a large amount of internal vertical armour been repeatedly 

inted out. It was the principal reason for the conversion of the 
~~ into the Dreadnought by the addition of 1500 tons to her 
displacement, and the danger is greatly intensified by the use of 
high explosives. Should a heavy shell burst against the Sovereign’s 
barbettes, an extensive opening out of the side will be the inevit- 
able result. Here is armoured armas | with a vengeance! But 
this is not all. Should the explosion take place just beneath the 
upper deck, a wreck of twisted beams and broken plating will be 
thrown up in front of the guns and prevent their being trained on 
the enemy. A third risk is that of a heavy shot striking the angle 
where the redoubt joins the deck, and being deflected downwards 
into magazines or engines. In the Trafalgar many opportunities 
were given for this result when the ship was end-on, but the present 
ships invite it in every position. The ‘small t” said to be 
offered by these redoubts turns out to be about . long by 18ft. 
high; the two together thus present a length of 120ft.—nearly one- 
third that of the ship, and an area considerably greater than that 
of the Trafalgar’s citadel, the difference being that, while the 
citadel serves to keep the sides intact, the redoubts serve to blow 
them out. 

The sole protection to the ship above the belt: consists of a strip 
of 5in. armour, 64ft. bigh and 145ft. long. If the internal armour 
had been abandoned, and the thickness of the barbette armour 
reduced 3in. that is, to the same thickness as in the Admirals, the 
side armour might have been from 12in. to 14in. thick, 74ft. high, 
and about 190ft. long, while maintaining the belt at its present 
thickness. Mr. White was allowed to say that he had offered this 
alternative to the Admiralty, and that it had been deliberately 
rejected, no reason being given. 

 Sovereign’s heavy armament is the same as that of the 
Camperdown, Anson, Rodney and Howe. The secondary batte’ 
is the same as that of the Benbow in number and weight of metal, 
but, as the guns are quick-firers, they involve twice the weight. 
This increase has been achieved with the trifling addition of 5000 
tons to the displacement. The disposition and protection of these 
guns was, we were told, the greatest of the many successes scored 
in the design. They were so widely scattered that the chances of 
simultaneous disablement were very greatly reduced, and the means 
devised for their protection were so ingenious that it was 
inexpedient to make them public. We find, accordingly, that the 
space occupied by the five guns of the Sovereign's broadside is 
several feet shorter than that devoted to the five similar guns in 
the Benbow, a ship 50ft. shorter. The obvious reason for this was 
the necessity of withdrawing these guns as much as possible from 
the explosive neighbourhood of the redoubts. There will still, 
however, be at least four small quick-firers just in front of the 
internal‘armour. The crews of these guns will have armour behind, 
below, and beside them—everywhere except in front. What canbe 
more humorous than the idea of poor Tom Bowling being blown 
aloft by the bursting of a shell against armour which would have 
given him perfect safety if it had been in front instead of behind 
him ? 

The ship’s sides above tke 5in. plating were shown to be entirel 
unarmoured, and the screen bulkheads protecting the main dec 
from end-on fire were of 5in. armour as against 6in. in the Benbow. 
On the other hand, that deck was protected by the 5in. armour 
from the bursting of shells beneath it ; which, it was pointed out, 
might be as disastrous as an explosion between the guns, As if 


— 


a shell from entering the unarmoured side, traversing the deck, 
and bursting within a casemate on the opposite side; and, more. 
over, the protecting of the crews of certain guns at the expense of 
others is likely to be in the highest degree demoralising. The 
crews of the smaller quick-firers will, however, console themselves 
with the proud consciousness that the ammunition lifts of the 
great guns are more strongly protected than any part of any other 
ship in the world, 
© speed of these ships has been represented as a knot in excess 
of that of the Trafalgar. It is really half a knot, and this with 
forced draught, which is practically never used. The natural 
draught measured-mile speed is the same, viz., 16 knots; and for 
continuous steaming at sea, the new ships are only equal to the 
comparatively short and small Camperdown, and a quarter knot 
slower than the Trafalgar and Victoria. Had the proportion of 
a to displacement been the same in the Sovereign as in the 
ictoria, the former might have approached the s of the 
Italia, How cheaply speed is obtained in a ship of this length and 
fineness of form is shown by the fact that the 14,000-ton Sovereign 
is expected to steam half a’ knot faster than the 10,500-ton Victoria 
with 1000-horse power less, and that the same power that propels 
the 9000-ton Neptune at 15 knots is to give the Sovereign a speed 
of 16 knots, 

The normal coal supply is the same as that of the Camperdown, 
which, however, can steam knots further. Being one-third 
larger, the Sovereign ought to be able to carry 1200 tons on her 
normal draught, and it is possible that enough of the Board margin 
may remain unappropriated to allow of this, This would carry her 
nearly 7000 knots at to knots. The new ship has, however, triple- 
expansion engines, while the Camperdown’s are pound, If the 
Camperdown had triple-expansion engines and her coal supply 
were reduced to 800 tons, she would, I think, have an endurance of 
7000 knots. Her bunkers will, however, hold 300 tons more, which 
would give her a total endurance of 9700 knots. To steam an 
— distance the Sovereign requires nearly 1700 tons, an addition 
of over one-half to the above very favourable estimate of her 
normal supply, while the Camperdown requires an addition of 
three-eighths only. I offer these figures with diffidence, but believe 
them to be approximately correct. The Ley open has, of 
course, an unusually large coal supply; she also has an unusually 
heavy armament. The Sovereign carries the corresponding weights 
in armour under her barbettes. 

The strong points of the Sovereign—her high freeboard and 

werful secondary battery—are strong only as compared with 

English ships. Pains have, indeed, ee been taken to 
neutralise the advan of the high cores § Thus, though 
her . ¥ deck is 7ft. 6in. higher than the Benbow’s, her guns are 
only 3ft. higher, and there appears to be nothing to prevent a sea 
shipped forward from making a clean sweep over the barbette. It 
seems not unlikely, too, that these ships, with their fine lines and 
enormous weight of redoubts near the extremities, will pitch 
heavily. 

One ship of the series has, as is well known, been denied even 
the advantage of high freeboard; but, as this has been done in 
defiance of almost universal naval opinion, it has been found 
advisable to label her with the name—happily a very distinyuished 
one—of her gallant sponsor, doubtless vith a view to limiting 
responsibility, It must be admitted, however, that her system of 

rotection has much more to be said for it than that of her 

varbette sisters. The redoubts in her case are lower, and are 

doubtedly ry, as turrets cannot contain their own 
loading apparatus and turning machinery. There are no small 
guns to be blown away, and where the heavy guns themselves are 
protected, the advisability of protecting the space beneath them 
is fairly arguable. 

I much regret the length of this letter. The subject is, how- 
ever, a serious one, notwithstanding the light-h manner in 
which it is treated by naval men. Fifty ships have been laid 
down, costing some nineteen millions, in which failure has, in the 
most deliberate way, been foreseen and provided for. Already, 
before one of them is completed, this is perceived, and the nation 
is being appealed to to provide more millions for the purpose of 
beginning again; yet those who foresaw this, and ventured to 
suggest a little consideration and experiment before embarking on 
such an extensive multiplication of untried designs, only got 
called hard names for their trouble. One only of the new designs 
promises well, and this, perhaps, because so few details have been 

ublished. It will, however, have a high speed, a moderate 

isplacement, and an eminently serviceable and effective arma- 
ment. Is it for this reason that we are to have, not eight, or nine, 
or twenty-nine, but two? G. W.¢ 

London, January 24th. again 








HOURS OF DUTY ON RAILWAYS, 


Sir,—I have read with very great interest your article upon this 
subject, FAB and entirely agree with your opinion that the 
terrible itch strike is a mistake. The question of wages is 
simply one between directors and men; but the subject of excessive 
hours of duty is a public question, as a railway servant who has 
been on duty so long that he is unfit to perform his duties properly 
is a public danger, and many accidents do occur every year in 
consequence of excessive hours worked at a stretch. 

In the debate in the House of Commons on Friday last several 
speakers fell into error with regard to excessive hours at one 
stretch and overtime Pay. The two things are very different. 
To make this perfectly clear I will give the actual working of a 


man last week. He “ booked on” :— 
[Cory] 
Time on duty. 
On Monday morning, off Tuesday $0 es ‘ee 21 hours, 
On Wednesday mid-day, off Thursday morning... és 
On Friday night, off Saturday afternoon... oe 3 » 


Total es 56 

Now, it will be seen that this man was on duty three times for an 
** excessive number of hours at a stretch,” but his total hours for 
the week were only 56 ; instead, therefore, of overtime-pay, he will 
receive four hours less than a week’s money. The great cause of 
overwork on railways is the large introduction of the trip system, 
under which the companies pay for the time the train is Booked to 
run the trip, not for the acteal house which the trip takes. 

Here is a specimen case worked last week ; it is, however, only 
one of many :— 





[Cory.] 
Goods train :— 
Time allowed for trip .. 10 hours 
Time taken:— 
Monday 18 hours 
DT .06 pd) 40. 66. co 0b (00), Sa ae ae eee! oe 
SE co 50 06 9s “ou AW cee, “os. be) ee Oe 
Thursday a ae ae eee ee ee ee ee 
Friday.. 15} 
Saturday oe BD wn 
Total .. 2s 0 - 91} hours. 


Total hours paid for trip, 60; total hours actually worked, 91}; 
hours worked for which no pay is given, eg The recent Board of 
Trade return does not give any details of the longest and most 
serious hours worked at a stretch. The return only goes up to 
eighteen hours and upwards, ‘‘ Upwards” isa very serious part 
of the overwork, and includes hundreds of instances of twenty, 
twenty-four, and even twenty-seven hours, 

‘ 





however, even this slender amount of protection were d 


ive hours at a stretch” is an evil which has existed for 





excessive, we find that six of the ten 6in. guns are withdrawn from 
it and are mounted on the upper deck, entirely unprotected either 
by screen, bulkheads, or armour beneath them. The mysterious 


protection hinted at consists, it is believed, of 6in. shields or case- 
mates round these guns, and revolving with them; an excellent 
device doubtless for single guns mounted in the open, but much 
inferior to an equal weight of side armour for the defence of an 
enclosed and crowded deck, There appears to be nothing to prevent 





many years. It has, however, greatly increased during the past 
three years, and is now probably at its worst, and it is therefore to 
be hoped in the interests of public safety that the debate in the 
House of Commons will cause the companies to re-arrange the 
working so as to reduce the hours in such a way that no man shall 
be at work much more than twelve hours at a time, and in no case 
more than fifteen hours, 

Of course when collisions occur, or a line is blocked with snow 
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i never complain of any extra hours, which in those 
naive’ = ren to thirty, but they consider that they should be 


cases 0} r b 
i ime. A few months ago a train on a nine-hour trip was 
paid ov'by ® block and took thirty hours; the men therefore 


wenty-one hours overtime for nothing. The statements 
i the eae of Commons that ‘ men like overtime work” is 
perfectly absurd, and directly opposed to the facts. 

‘At all railway servants’ meetings, long hours at a stretch are 
condemned, and hundreds of resolutions have been asking 
for ten hours a day, or as near thereto as possible, and sixty hours 
a week. i 

ractice of men having to come on duty for a second term 
oi before having proper rest is also a cause of serious public 
risk. There area large numberof what are known as “ single trip 
iourneys,” especially to London, Men are booked to work a coal or 
pat train from a great distance, sleep at the destination, and 
earn the following day. The outward journey often occupies 
eighteen to twenty hours, and whatever the train is late is so 
much taken out of the time for rest. : 

The railway companies on their side very truly say that if they 
had to reduce the excessive hours and pay for all the time now 
worked under the trip system it would increase their expenses. 
The best way to avoid that is to adopt the suggestion contained 
in your article, and expedite the work. This can be done by 
improving the arrangement of many shunting-yards, the con- 
struction of lie-by sidings and extra goods lines where nooner 
Trains would then get along better, and the servants would do 
much more work in much less time. 

There are to-day slow goods trains which only run fifty miles, 
and it takes them from sixteen to twenty hours, a vast amount of 
this time being simply lost shunting for more important trains to 


Pv fear this letter has run to too great a length, but it only con- 
tains a very few of the facts relating to the important subject of 
excessive hours. CLEMENT E, STRETTON, 
40, Saxe-Coburg-street, Leicester. 
January 24th, 


TRIPLE SCREW GEARING, 


Sir,—I notice in your issue of to-day an illustration of Hamilton’s 
“Triple Screw Gearing.” I may be wrong, but I fail to see the 
utility of the arrangement from any point of view. 

There is no special advantage in having any number of screws 
over a single one, if the total indicated horse-power is the same. 
In point of fact, owing to less friction of parts, the single screw wili 
prove to have a greater efficiency than multiple screws, 

The principal objects in having twin screws are: (1) increased 
evolutionary power; (2) security, in the event of one engine or 
screw breaking down the other can still maintain headway. 

In the triple arrangement of screws the evolutionary power is 
not so good as in the twin-screw arrangement, as the turning 
moment due to one screw being sto will be at most only 
} 1.H.P’, whereas in twin screws it would be 4 1.H.P., i.¢., assum- 
ing the power to be equally divided between the three screws. As 
a matter of fact, in your correspondent’s plan the outer screws are 
less powerful than the centre one, so that the turning effect would 
be far less than if the power were equally divided between twin 
screws, 

Then, again, if one is so fortunate as to possess a vessel with 
twin screws driven by independent engines, and it is desired to 
alter the course of the vessel rapidly, it is possible to put one 
engine ‘‘ ahead” and the other “‘ astern,” when nearly double the 
turning moment will be obtained. It would be interesting to know 
how your correspondent would propose to run the outer propellers 
in opposite directions, coupled as they are by cranks and connecting- 
rods, There would y be time to take out the bolts and 
pe when trying to avoid a collision, Again, assuming all the 
propellers to be driven by one engine, it would be necessary to stop 

fore either one or other propeller could be thrown out or into 
gear, unless frictional gearing were introduced—which has most 
objectionable features, consuming as it does power to no useful 
effect, and introducing additional wearing parts which would 
require constant renewal. The gearing about a triple-screw engine- 
room, where all screws were driven from one engine, so arranged 
that any screw could be driven either ahead or astern simulta- 
neously with the others going in the opposite direction, would be 
too fearful to contemplate. J. B. H, 

Bow, London, E., January 23rd. 





THE INVENTION OF THE BLOCK SYSTEM. 

Sin,—In yours of 23rd inst., Mr. C. E. Stretton says I have 
thrown no new light upon the above by the publication of my 
previous letter. f cannot do so until he gives the dates of any 
publications describing the block system. 

In January, 1887, he writes in /ron, that to prevent accidents 
the only remedy is direct action upon the out-door signal when 
the train passes over the treadle and is locked automatically by 
the train. This statement is confirmed by Messrs, Saxby and 
Farmer, and is recommended by them for working the railway 


traffic through the Severn Tunnel. There is a defect in this 
patented system, as it unlocks the signals by the front part of the 
train. ‘‘No. 3 stop-signal unlocks Nv. 1 stop-signal.” I wrote 


to the Board of Trade r ting the patented automatic block 
system at the Inventions Exhibition in 1885, as being unsafe on 
account of the front part of the train unlocking the si 

that there would be a collision if a train became uncoupled. The 
Board of Trade replied that the consideration and adoption of 
inventions of this character rest wholly with the railway companies. 
I also condemned this system in the Railway Review, Januar: 
22nd, 1886. The Government inspector's report respecting a col- 
lision on the Metropolitan Railway, December 10th, 1886, when a 
goods train became divided by the fracture of a drawbar, and the 
next train collided with the tail-end, said ‘that the last axle should 
unlock the block instruments.” 

Mr. Stretton refers to the Prime Minister’s letter, and also says 
the remarks from the Attorney-General’s address to the Society of 
Arts does not refer in the least to me. On the 17th November, 
1890, I wrote to the Attorney-General ye this case, 
enclosing a copy of a letter I had received from Mr. Stretton, 
which stated that he had written to the Prime Minister and other 
Government officers, and to the Franklin Institute, to say that I 
am not the inventor of the block system. 

A lecture was, I believe, delivered at the Institution of Civil 
Engineers, in 1874, ing fixed signals on railroads, by Richard 
Christopher Rapier, C.E., which states:—Under the absolute block 
system the signalman at station ‘‘A” is not allowed to send a second 
train to station ‘“‘B” until he has received a signal from station ‘‘B” 
that the train has arrived there. This is single blocking, and not 
the double —s published by me in 1865, and agrees with th 
report from the Franklin Institute, U.S.A., which Mr. C. E. 
Stretton does not appear to be able to get over. I have made 
inquiries of persons who were acquainted with the signal- 
men, &c,, when the line was opened from Norwich to Yar- 
mouth, and they state the block system was not in use in 
1844, and that they never heard of the block system at that 
date. The first gentleman I wrote to upon the subject was the late 
Sir D., Gooch, who would ye cg fey what systems were tried 
upon the Great Western Railway. e last letter I received from 
him about twelve months before his death, was that there was an 
automatic time signal fired at the Paddington end of the line about 


fifty years 

If Mr, C, E. Stretton can give any particulars of publications 
respecting the ‘‘ block m” prior to 1865, he will greatly oblige 
me, especially if it is the automatic direct action upon the signal 
system, a copy of which I sent him eleven years ago when he was 
writing in the English Mechanic respecting Sykes’ patent block 
system of lever loc xing, ‘*1880” patent. I also forwarded a copy 
to Messrs, Saxby Farmer twenty-five years ago; they were 








under the impression that Mr. Funnel had anticipated me. I 
examined the patent list, and found he had taken out three patents, 
but they, like all others, were useless. 
CHRISTOPHER J, LITTLE, 
17, Groombridge-road, South Hackney, N.E. 
January 27th, 


{It appears to us that Mr. Little does not attach the usual mean- 
ing to the words “‘ block system.” He is obviously speaking of 
automatic signals, while Mr. Stretton refers to a non-automatic 
method of working traffic.—Eb, E.] 





STRESSES IN CRANE POSTS. 


Sim,—Some months ago you kindly published a letter of mine in 
which I asked whether the stress at the top of a crane post was 
greater than that represented by the pull on the crane chain when 
a load was being hoisted. In other words, did or did not the crane 
chain take part of the load off the jib stay? The result of that 
letter was a controversy in which some of your correspondents held 
that the crane chain relieved the jib stays, others that it did not. 
To settle the matter, I determined to make a model, and test the 
question practically. Owing to causes which I need not stop to 
explain, have not been able to carry out this intention until 
quite recently. As the results are curious—to me, at least—they 
may be worth publishing in your pages. : : : 

I find that, as a matter of fact, both parties are right. This 
will seem a hard saying to both parties, but it is none the less true. 

All depends on the angle of the jib. This being 45 deg. with the 
ground, if the crane chain is parallel to the jib stays, it carries 
the whole load, and the stays carry nothing but the weight of the 
jib. If the crane chain comes in to the barrel parallel to the jib, 
the jib stays carry the whole load. If the jib is at less than 
45 deg., the stays proportionally divide the load with the crane 
chain, If at more than 45deg., then the top of the jib will rise 
when the load is being raised, 
and the ties will be put in 
compression, 

To make matters clear, I 
give a little sketch illustratin 
the arrangement of my ee | 

Here A is the crane post, 
B a right-angled lever, to 
which the jib ig, Ay secured ; 
C a scale pan, F jib, which 
can be raised or lowered on 
the dotted lines; E weight, 
D pater. In the position shown, the jib stays carry part of the 


wee t. 
estminster, January 26th, 








CRANE Post. 





SCREW PROPELLERS. 


Sir,—It py that I should have explained that by tow-ro 
resistance of a ship at a given speed, I meant the resistance or the 
tension of the tow-rope when the vessel was tuwed at the given 
speed, her own propeller giving no assistance. ‘‘ Superintending 

gineer” knows that the thrust of the propeller, at the same 
8 , is greater than this tow-rope resistance. Suppose, then, 
that ten tons pull on a tow-rope towed a certain vessel at ten knots 
—which woul amount to about 700-horse power on the tow-ro) 
could the same vessel be propelled at ten knots by a screw which 
could give eleven tons thrust speed with 600-horse power? In 
many persons’ view this screw would be a better one than that 
which gave onlya little overten tons thrust with 700-horse power ; yet 
the second screw—the worse one, from the thrust point of view— 
might be able to propel the ship better than the first one, in con- 
sequence of the added thrust, or added resistance, whichever we 
choose to call it, being unnecessarily great with the screw which 
gives the maximum thrust. I believe, therefore, that to seek for 
maximum thrust regardless of other things, may be misleading, 
and has misled the designers of screws in many cases. 

1 am sorry ‘‘ Tin Tack” should have gone troubling himself with 
wn modern references in the “ Encycl. Brit.,” &. He 
would have made the matter quite clear if he had explained that 
the two forces he +y of were applied to two different bodies, 
one to each body ; but he seems to have fallen into a mistake not 
unnatural to one accustomed only to the language of medieval 
science in interpreting the passage he quotes from Wiesbach, for 
instance, which states that ‘‘the centripetal force is one which 
acts upon the body inwards, and the centrifugal force is the 
resistance of the y, which acts in the opposite direction ”—on 
another body. 

Mr. Williamson examined me in mechanics, and, I think, taught 
me some part of mechanics ; and in T.C.D. the resistance of a body 
was not understood to mean a force acting on that body, but a 
force acting on another body. Otherwise action and reaction 
would be both forces applied to the same body, instead of to 
different bodies, one force to each body. 

There being then two bodies and two forces, there is one force 
apiece for them. It is certainly, I believe, a medixval confusion 
to suppose that both forces are applied to each body, or that both 
forces are applied to one of the bodies, and only one of them to the 
other. Maurice F, FitzGeracp. 

Belfast, January 27th. 


Sir,—Will any of your correspondents kindly tell me what 
would be the diameter, pitch, and number of revolutions of a screw 




















uired to propel a yy ee a river—under the following con- 
ditions ae h, 40ft.; breadth, 20ft.; draught, 3ft. 6in.? The 
required of the barge is 24 miles per hour. Its form as 
under :— 
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None of my text-books are clear on the subject. 
France, January 22nd. H, A. 8. 





STOKES’ CEMENT PLANT. 


Sir,—I have much pleasure in answering the question Mr. 
Bertram Blount raises in his letter, appearing in this week's 
ENGINEER, on my continuous cement process, So far as badly 
ground slurry is concerned, time is distinctly ] t in the 
proper burning of cement, as the larger particles of chalk then 
take a considerable time to soak up, so to speak, the silicate of 
alumina. But when the slurry is properly prepared no difficulty 
arises in practice, and a good clinker can readily be obtained in the 
ten to fifteen minutes during which the cement materials are at 
their maximum temperature. I think Mr. Blount emphasises too 
much the distance enh which the molecules have to act, which, 
when the slurry is properly ‘‘ washed,” is almost infinitesimal. I 
may mention that I have succeeded in burning a small quantity of 
cement by passing slurry powder through an oxyhydrogen blow- 
pipe flame. The amount barat was ni ily small—only enough 
‘or a small pat—but it — to have all the properties of 
Portland cement. In this case, of course, the time available for 





the reactions, referred to by Mr. Blount, was only a very small 
fraction of a second, and yet to all appearance the necessary com- 
binations took place. 
The evidence of numerous pat and tensile tests shows that 
poe burnt cylinder cement is fully equal to kiln-burnt material, 
that there is no evidence of an excess of free lime, which wouid 
be the case were the reactions incomplete. Microscopic examination 
of my clinker also confirms this, no particles of lime Colas visible. I 
am gratified to notice that Mr. Blount takes the economy in fuel as 
considerable. In this he is quite correct, as the total cost of fuel, 
labour, and power, is only 3s. 6d. per ton of cement burnt, i.c., a 
saving of from 68. to 7s. as compared with the ordinary kiln 
process. WILFRID STOKES. 
9, Victoria-street, 8.W., January 26th. 





THE MANUFACTURE OF CEMENT. 


Sin,—In yesterday's Excryeen Mr. B. Blount asks whether 
time is not an element in the calcination of P cement, and 
seems to infer that therefore the continuous process of manu- 
facture proposed by Mr. Stokes in your issue of the 16th inst. 
may not succeed. From trials recently made in the manufacture 
of a special cement, and from previous experience, it ap to 
me that time—not a very long time—is an essential element; but 
with a revolving calciner there would not be much difficulty in 
regulating the speed of rotation and inclination of the rotator, so as 
to retain the raw material sufficiently long under a soaking heat. 
However, I do not think the form of calciner, with desiccator 
attached, proj by Mr. Stokes—which is, so far as I recollect, 
identical with that patented in 1888 by Mr. Thwaite—would 
succeed, and that it would fail in the same way and from the same 
cause as Ransome’s. A revolving calciner has been patented by a 
well-known specialist, which I am very desirous of trying; and if 
any of your readers feel inclined to join in a trial, I shall be happy 
to eee with them on the subject. W. Smita. 

1, Clyde-road, Dublin, January 24th. 





STEEL UV. IRON AXLES, 


Sir,—I was pleased to notice the invitation to discuss the above 
uestion given by ‘‘ Whitehall Club” in your issue of 16th inst. 
t is rather surprising that this matter has not attracted attention 

before this, but I sup that facturers, and those who should 
know what is most advantageous, are so much interested in other 
classes of work for Indian and other railways which come under the 
supervision of Sir Alexander Rendel, that it is more to their interest 
to accept his crotchets than to openly clash with his opinions. 

It is a positive fact that steel axles are used by almest, if not 
exclusively, all the railways throughout Great Britain and Ireland, 
the colonial and continental railways, with considerable advantage 
both as to economy to companies and safety to the public. 
I have heard of failures of steel axles on the Indian railways, but 
tiuese were supplied something like twenty years ago, and were all 
the production of one English and one foreign firm —not that Iwould 
infer that these makers’ axles were inferior to others at that early 
date in the age of homogeneous mild steel, but I think it was most 
likely the design which was at fault, or possibly the way in which 
the wheels were put on, as I understand most of them failed at the 
wheel seat. The practice on the Indian railways in those days was 
to push the cecal tems up to a sharp square collar without the 
slightest radius between collar and wheel seat, hence the sharp 
—_ occasioned by this square “set-off” greatly weakened the 
axle. But I understand that this state of things has since been 
remedied, 

It.certainly seems to me, and I think it will be upheld by most 
railway engineers, that iron axles, like iron rails, are a thing of 
the past, and rightly so; that steel axles properly manipulated, 
properly designed, and properly fitted, are infinitely superior to 
wrought iron. It would, however, be very interesting to hear 
what is to be said by steel makers, who should know the capabilities 
of their own production, as most likely their evidence would con- 
tain some very decisive information on the question. 

January 24th, ANTI-RETROGRADE. 








FOUNDRY MIXTURES. 


S1n,—I shall be glad if any reader will give me proportions of 
brands of pig, whether Glasgow, Barrow, Middlesbrough, or any 
other kind, and scrap, for castings as under:—Steam cylinders, 
toothed wheels, foundations of engines, &c., frames and brackets, 
fire-bars. What I want is, not merely the kind or quality to use in 
each case, but also the amounts or proportion of each kind to use 
when melti For instance, totally different qualities are used for 
cylinders toothed wheels, which I presume should be tough, 
from those used for a fire-bar, say. NESCIENCE. 

Leeds, January 22nd. 





CONDENSING STEAM HAMMERS. 


Sir,—I should feel indebted to anyone who could inform me if 
steam hammers have been ever worked with their exhaust pipes 
discharging into a jet condenser having an air pump worked by a 
small engine, and if there is any reason to suppose such an 
arrangement would not work satisfactorily. H. 

Bilston, January 24th. 


GALVANISED STEEL. 


Sir,—I see in your number of the 16th inst., p. 43, that Mr. 
Yarrow uses a boiler of galvanised steel, which used to be 
worthless when the steel was prepared for dipping by being soaked 
in sulphuric and muriatic acids. You will oblige many readers 
beside me if you will tell us if thin steel plates can be galvanised 
without being weakened. J. K. SMYTHIEs, 

Great Bentley, Colchester, January 19th. 

ea mag experiments have proved beyond all doubt that 
galvanising, when properly carried out on the homogencous 
material procurable now, does not in the least degree affect its 
strength.—Ep. E.] 





THE GEOLOGY OF THE COALFIELDS OF GREAT BRITAIN. 


Str,—I regret to report that no mining engineer or geologist has 
sent an article on the geology of the coalfield or coalfields in any 
single county, or group of adjacent counties, of Great Britain and 
Ireland in competition for the sum of ten guineas which I offered 
to pay for an approved original article. I have decided, however, 
to extend the time for receiving communications until April 1s¢ 
and trust that suitable articles will be sent. The paper should 
preferably not contain more than 10,000 words, and may be illus- 
trated by maps and figures. Full information for intending 
competitors is contained in Potts’ Mining Register, 1891. 

Atlas Works, North Shields, Jenuney Sethe W. J. Ports, 








THE JUNIOR ENGINEERING SocigTy.—The annual dinner of this 
vigorous young Society of young engineers held its annual dinner 
on Friday evening last, at the Holborn Restaurant. The ident 
for the year, Professor Silvanus P. Thompson, occupied the chair, 
supported by Mr. W. J. Tennant, the chairman. e Society now 
includes among its vice-presidents Sir John Fowler, M. Inst. C.E., 
Sir James Douglas, M. Inst. C.E., Hon. George Duncan, M. Inst.C.E., 
Dr. J. Hopkinson, F.R.S., Mr. Freke Field, Mr. David Joy, 
and Professors Armstrong, W. E. Ayrton, Greenhill, Sanderson, 
and Tyndall. The numbers of the members have nearly doubled 
during the past year, and the attendance at the meetings for 
reading and discussion of papers has been very large, and this is 
remarkable {considering the poor attendance of young engineers 
and students elsewhere. The management of the Society is good, 
aod the members are led to take an interest in it as well as in 





working for it. 





THE ENGINEER 





Jan. 30, 1891. 





———« 





THE HONG KONG AND VICTORIA GAP 
TRAMWAY. 

Iy our last impression we gave a view from a photograph 
of a portion of the interesting mountain tram line extending 
from Hong Kong to Victoria Gap. We now publish addi- 
tional views. The line was carried out by Mr. W. Smith, 
of Aberdeen, who was consulted several years ago as to the 
most suitable scheme for the formation and working of a 
tramway to connect the town of Victoria, Hong Kong, with 
Victoria Gap, the lowest summit of the precipitous hills 
above the town. Sections of the ground had been made by 
a local engineer, and on these it was proposed, from the 
nature of the ground, to form two detached lines of nearly 
uniform gradients, with a steam engine and machinery for 
wire rope traction at a station on level ground between the 
upper and lower lines. This scheme involved both cutting 
and embankment up to 70ft. depth on steep side-lying ground, 





estimated to cost £20,000. As an alternative he suggested the 
scheme which had since been successfully completed at a 
total cost, for the tramway 
and machinery, but little 
in excess of that sum, the 


signal to the engine driver at the top from any part of the 
line while the cars were in motion, and there is telephonic 
communication between the termini. By a pair of pointers 
travelling along a rectangular dial in the engine-room, and 
geared off the winding drum shaft, the exact position of the 
cars in motion on the line can be seen by the engine driver. 
The maximum speed is seven miles an hour, reduced to 
four miles at the points and crossings, and the journey 
between the two termini occupies ten minutes, without 
including stoppages at intermediate stations. The chief 
feature in the line is the extreme variation of the 
gradients, from 1 in 25 to 1 in 2, an important consideration 
in regard to first cost; but this variation does not interfere 
with the comfort of the passengers. The effect of the 
extreme steepness of the ient of a short part of the line 
with a flat grade above, over which the descending car 
passed while the up car is on the steepest grade, is to 
limit seriously the weight of trains hauled up the line. The 


ideal section would be one where the steepest grade was at 
the upper terminus, gradually easing off to nearly horizontal 





SHIPBUILDING ON THE CONTINENT. 


THE supremacy occupied by this country in shipping and 
shipbuilding is not invulnerable, and the attacks which have 
recently been made by labour agitations upon the causes 
which rest at its basis perhaps lend some interest to the 
appreciable advances which have taken place in the ship. 
building industry abroad. Foreign effort seems to have been 
emboldened by apparent entry of the marine engine upon 
the conventional stage of its progress, as exemplified in the 
general adoption of the vertical triple or quadruple-expansion 
type. Big shipbuilding yards have lately been established 
under the most careful aid of the State in Spain and Italy. 
These enterprises have, however, certainly been the product 
of English administrative ability and technical skill, and 
they remain as yet purely extraneous and artificial induc- 
tries. But the statistics of operations in 1890 show that 
shipbuilding in the Scandinavian countries, Germany, and 
Belgium, is in a fairly flourishing and developing condition, 
Though the tonnages are small, they are in many cases 
rapidly progressive. In 
France shipbuilding has 
taken a distinct upward 








gradients following very 
nearly the natural contour 
of the ground. The tram- 
way extends from St. 
John’s-place, Garden-road, 
to Victoria Gap, a len, 
of 4690ft., the height of the 
upper above the lower ter- 
minus being 1207ft. The 
easiest gradient was 1 in 
25, and the steepest 1 in 2. 
To insure economy of first 
cost and maintenance of 
permanent way, the natural 
surface of the ground was 
adhered to as closely as 
ible. There are eleven 
ridges under the line, ten 
being formed simply of 
rolled iron girders laid down 
on stone piers, the remain- 
ing span requiring 40Oft. 
girders. All the embank- 
ments had to be pitched 
with stone, on account of 
the rainy climate. The 
line is single on the lower 
section, double with a 6ft. 
way at the passing place of 
the cars, and double with 
three rails and no central 
way above the passing 
place. The rails are flat- 
bottomed bulb steel rails, 
weighing 35 1b. per yard, 
laid to a gauge of 5bft., 
fastened down to cross- 
sleepers weighing 24 Ib. per 
yard, bedded on lime con- 
crete 6in. thick. The 
sleepers are fastened to the 
rails according to the Le 
Grand system. The car- 
riage bodies were built in 
Hong Kong of timber, 
mounted on steel bogies, 
and carry forty passengers 
each, and weigh, when 
loaded, between five and 
six tons. The motive-power 
consists of two pairs of 
compound horizontal en- 
gines with multitubular 
boilers, each 40-horse power 
nominal, and erected at 
the upper terminus with 
the winding drums. This 
terminus we illustrate on 
page 87. These are cast 
iron grooved drums, with- 
out lining in the grooves, 
8ft. in diameter, the upper 
drum having four and the 
lower drum three grooves. 
Motion is communicated to 
the carriages by a flexible 
plough cable of steel, 3fin. 
in circumference, tested to 
a breaking strain of fifty- 
four tons. The rope is 
reeved over the winding 
drums, and the carriages 
are attached to each end, 
so that while one train as- 








cends the other is descend- 
ing at the same speed, 
the two trains passing each 
other half-way on a passing place 130ft. long, with 
points at the lower end. With the maximum load of 120 
passengers the greatest strain on the rope at the steepest 

e is seven tons. Bearing pulleys for the cable was 
bracketted on to the sleepers at distances along the line 
varying from three to eight yards, and at the curves vertical 
guide pulleys are bracketted along with the bearing pulleys. 
The natural difficulties of construction were enhanced by the 
superstition of the Chinese workmen with regard to the 
supposed guardian of the soil, “Fung Shui.” A short 
tunnel, proposed to ease the steepest gradient, had to be 
abandoned owing to the opposition of Chinese contractors. 
This necessitated the alteration of the automatic brake, from 
a safety rope controlled by automatic clips in the engine- 
room at the top of the incline, to a central brake rail, 
weighing 66 lb. per yard, laid along the middle of the track, 
gripped by two steel clip brakes, arranged to grasp the brake 
rail constantly unless held out of action by the brakesman. 
These brakes were supplemented by similar brakes on the 
35 1b. rails. There are two curves on the line. Starting 
from the lower terminus, it proceeds 400ft. in a south-west 
direction, turns by a curve of 500ft. radius to south-south- 
west, in which direction the line continues to an altitude of 
900ft., when a curve of 300ft. radius changes its direction to 





due west up to the upper terminus. Nearly the whole line 
is visible from the upper terminus. The brakesman could 





VIEW OF THE HONG KONG HIGH LEVEL TRAMWAY. 


at the lower terminus. This was not obtained on the Hong 
Kong high-level tramway, and it is intended to rectify the 
route when land adjacent of suitable levels could be 
acquired. On the existing gradients the maximum load 
is 120 passengers; on the line of highest efficiency the 
load would be 600 passengers. 

The line was opened for traffic on June 1st, 1888, when the 
brakes were tested by a Government Commission, and this 
official test is now made every six months. The best test 
it ever could have had was, however, brought about one day 
in May last year—1889—by a terrific rain storm, in which no 
less than 24in. of rain fell, resulting in a landslip and the 
carrying away of a good portion of the line, sleepers, rails, 
and everything. On the day of the landslide the cars ran 
as usual until within half an hour of the time it happened, 
which was during the middle of the day interval, and when 
the cars were entirely without attendants, one being at the 
bottom and one at the upper terminus. The enormous 
quantity of earth, stones, and water which carried away the 
line also pushed the rope down the hill, which had naturally 
the effect of drawing the car at the lower terminus up the 
line several hundred yards. Then the rope gave way from 
the strain, but the downward movement of the cars, thus 
relieved, was at once arrested by the automatic action of the 
brakes, and they remained fast where they were. Such a test 
is as-severe as unusual. 





movement of late, and the 
ce which has 
now n inaugurated in 
that country will probably 
have an appreciable influ- 
ence in withdrawing orders 
for the construction of its 
commercial marine from 
English yards. Moreover, 
the French Government 
has entered vigorously upon 
a policy of naval expendi- 
ture, and some consider- 
able orders for war vessels 
have in the past year or 
two been executed at 
French yards from the 
Governments of Chili and 
Greece. If the competi- 
tion of foreign shipping is 
at present very slight, it 
must not be forgotten that 
the colonial policy into 
which the continental 
nations are more or less 
vigorously entering may 
serve as an important aid 
to the development of their 
over-sea carrying trade. 
Thus, most of the larger 
vessels on the stocks 
in French yards at present 
are intended for service in 
regions opened upto French 
commerce by mili in- 
cursions. The Messageries 
Company are now con- 
structing at their Ciotat 
yard four enormous vessels 
to trade between French 
ports and the Tonquinese 
and Chinese markets, and 
new vessels of 3000-horse 
power are to be constructed 
for the service between 
Marseilles and Algiers. The 
first of these, the Kugéne 
Pereira, has a s of 
eighteen knots. If Ger- 
many’s endeavours in the 
same path should be suc- 
cessful, it is very possible 
that we shall see a continued 
increase in the importance 
of the continental shipping 
and shipbuilding interests. 
The assured character of 
our resources, however, 
afford us an enormous ad-.- 
vantage in respect to the 
most profitable branch of 
ocean traffic—that of the 
swift passenger vessel—and 
even those interested in 
continental shipping are 
compelled to admit their 
inferiority in this direction. 
From time to time there 
have been occasional com- 
laints of the lesser com- 
ort or convenience of 
English “liners” than 
French or German boats, 
but the recent achieve- 


ments of British ship- 
builders would really 
appear to have set an 


example which their competitors are incompetent to follow. 
The advantage which the English shipping companies possess 
over the foreign lines lies very much in their number. 
Although each company may possess no greater resources in- 
dividually than the leading French or German line, it is pos- 
sible to make regular departures of the biggest and swiftest 
vessels in all directions out of the large fleet which results 
from the aggregation of the several companies’ resources. If 
the same thing were done on the Continent it could only be 
done at the cost of enormous sacrifices. The English com- 
panies have the good sense to utilise this advantage by 
arranging their respective lists of departures on a commonly 
equitable basis, ani whe they maintain this policy it is im- 
possible to see how any outside rivalry can encroach upon 
their position. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet engineers: Peter 
Colquohoun to the Inflexible, and William Vincent to the Asia, 
additional, to date January 20th. Engineers: Laurence Bell to 
the Sybille, to date January 20th; Edward A. Short to the Indus, 
additional, to date January 27th; Alfred E. C. Deacon to the Con- 
querer, to date January 27th; Frederick A. Hellyer to the Red- 
pole, to date January 20th; Frederick Wise to the Firebrand, 
additional, to date Jan 27th; Alfred W. Gibbs to the Urgent, 
additional, and John L. Fleetwood to the Vernon, additional, to 
date January 19th ; Edward A. E, Crowley to the Boadicea. 41... 
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VICTORIA GAP STATION, HONG KONG TRAMWAY. 


(For description see page 86.) 
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PROSPECTIVE PRIVATE BILL LEGISLATION. | 





WHETHER or not the commencement of the present | 
Session in December will expedite the remission of the | 
various Private Bills to the Committee-rooms has yet to be 
seen, but at all events the results in this branch of legislation 
should be more complete than they were last session. The | 
Private Bills presented to Parliament last year numbered 
249, but in the end only 165 of these obtained the Royal 
Assent. Of the remainder more than a dozen were with- 
drawn, but an equal number never advanced beyond or even 
as far as the first reading ; preamble not proved was recorded 
against several of the measures, while the rest collapsed at 
various stages for different reasons. For the present session 
there is a substantial falling off in numbers, the total not 
exceeding 200 Bills, and this is especially the case with 
respect to Electric Lighting Provisional Orders, of which 
there is a decrease of nearly one-half. 

In the new programme all the leading railway companies, 
of course, figure more or less conspicuously, and chief 
among these is the Manchester, Sheffield, and Lincolnshire 
Company with the Bill for establishing a new route to the 
metropolis. This will doubtless prove the most important 
and most attractive of all the schemes with which Select 
Committees will have todeal. TheManchester, Sheffield, and 
Lincolnshire Company having in 1889 and 1890 obtained 
powers for the construction of lines between Beighton, near 
Sheffield, and Annesley, in Notts, now proposes so to extend 
that slight development as to gain independent access 
to London, and this is the project: A new line is to be made 
commencing at Annesley by a junction with the authorised 
railway and terminating by a junction with the Aylesbury 
and Buckingham Railway near Quainton-road Station, about 
forty miles to the north of the metropolis. From this 
point the company proposes to run over the Metropolitan 
Railway to the West Hampstead and Baker-street stations, 
and thence to make a new line with a terminal station near 
Boscobel-gardens, Marylebone, in a new road to be con- 
structed between Park-road and Lisson-grove. The total 
length of line between Annesley and Quainton-road is to be 
ninety-two and a-half miles, and from West Hampstead to 
the proposed terminus another two and a-half miles—ninety- 
five miles in all. The longer section will run through Not- 
tingham, Loughborough, Leicester, Lutterworth, Rugby, 
Helmdon, and Brackley, and so on to Aylesbury and Quainton- 
road, where it is to meet the new extension to Aylesbury and 
Verney Junction, for which the Metropolitan Company 
obtained authority last year, and which is now under con- 
struction. Besides authorisation for the main purpose thus 
briefly indicated, the Bill contains powers enabling the 
ir if it thinks fit, to make the new line a separate 
undertaking ; to pay interest out of capital during construc- 





tion ; to construct short branches from the company’s autho- 
rised line to Pinxton and Pleasley, and to make certain 


alterations and deviations in the lines authorised in 1889; to 
run over and use certain portions of the Metropolitan Rail- 
way; to make a new line of about one and three-quarter 
miles in length parallel with the Metropolitan Railway 
between Willesden and Finchley-road, and also a junction 


| with the London and North-Western Company’s Hampstead 


Railway. Mr. Charles Liddell is the engineer of this 


| important project, and if it be sanctioned the promoting 


company, which has hitherto been obliged at certain points 
to transfer to other systems goods destined for London, will 
have an independent position and direct access to the heart 
of the metropolis. That it will meet with opposition is 
certain. The London County Council are advised by their 
Parliamentary Committee to petition against the scheme, and 
the Vestries of Marylebone and Hampstead will adopt the 
same course; but the principal resistance is to come from a 
quite unusual source. The proposed line, as explained, will 
come into London through Hampstead and Marylebone, and 
in its present form the Bill will cut into and appropriate a 
portion of Lord’s Cricket-ground and St. John’s Wood. To 
this especially great objection is raised, and under the auspices 
of an influential committee of ratepayers and residents in the 
neighbourhood affected, with Mr. Seager Hunt, M.P., aud 


Mr. Boulnois, M.P., as hon. treasurer and secretary re- | 


spectively, a public petition is being promoted against the Bill. 


This Committee, in their statement of views, point out that | 
besides the interference with the famous cricket-ground, the | 
works of the proposed railway between Finchley-road and the | 


terminus near Boscobel-gardens are of the heaviest possible 
character, involving tunnels, covered ways and deepcuttings, 


involving also for years the cartage along the roads in the | 


districts of enormous quantities of material to be removed 
from the cuttings and tunnels, and of bricks and building 
materials required for construction. The Bill seeks power to 
spread the construction over a period of five years, and a 
capital of nearly seven millions is proposed to be expended on 
the various railways comprised in the Bill; and, besides the 
new line, the company seeks to run over the St. John’s Wood 


line of the Metropolitan Railway with traffic of every descrip- | 


tion, thus evading the obligation which the Metropolitan 
Railway is under not to run any goods traffic over its line. 
On these grounds the public generally are invited to support 
the petition, and cricketers are specially appealed to to assist 
in preserving ‘‘ Lord’s” from the contemplated desecration. 
Meanwhile the project is approved by various influential 
public bodies, such as the Sheffield Corporation and Chamber 
of Commerce, the Cutler’s Company, and numerous other 
bodies and individuals whose interests will be served if the 
line be carried out. 

In addition to this very considerable undertaking, the 
Manchester, Sheffield, and Lincolnshire Company is pro- 
moting a number of other schemes. 
the Manchester, South Junction, and Altrincham Railway 
Company it proposes to construct new railways and other 


In conjunction with | 


works, and to raise additional capital—the proposals em- 
bracing the widening and improving of the Elsecar Branch 
and its extension to Chapeltown ; the improvement in various 
directions of the Manchester and Altrincham line, and 
authority further to subscribe to the Liverpool, St. Helens 
and South Lancashire, and Wrexham, Mold and .Connah’s 
Quay Railway Company. Another Bill confers new powers 
on the Sheffield and Midland Company Committee, and 
amongst other things authorises a railway at joint cost 
between Shireoaks and Conisborough, with the necessary 
branches in connection with the systems of the two com- 
panies at Swinton and Mexborough. A third Bill provides 
for the completion of certain portions of the undertaking of 
the Wirral Railway by the Manchester, Sheffield, and Lin- 
colnshire and Wirral companies, and this Bill, in the event 
| of certain arrangements being come to between the two com- 
panies, will enable the substitution of the Wirral Company 
for the Wrexham, Mold, and Connah’s Quay Company in the 
joint ownership and construction of the railways between the 
Hawarden Bridge.and Birkenhead which were transferred to 
the two companies by the Wirral Railway Transfer Act, 1889, 
and will also enable the Manchester, Sheffield, and Lincoln- 
| shire and the Wirral Company, and Seacombe, Hoylake, and 
Deeside Railway Companies to make agreements as to the 
| future management and working of the undertakings of the 
two latter companies. Other Bills, of a minor character, 
need not now be described. : 
The Bills promoted by the other leading railway companies 
are of a very general character, and present no proposition 
| likely to arouse much feeling or fighting. This is the more 
notably the case since the Caledonian Company has decided, 
in deference to the wishes of the commercial community of 
Glasgow, to abandon its Bill for the joint acquisition of 
| the Glasgow and South-Western system. At the same time 
the Glasgow traders are combining to oppose the proposed 
acquisition of the Glasgow and South-Western Railway by 
the North British Company. In this they are led by the 
| Glasgow Chamber of Commerce, so that in this direction 
something like a stirring contest may ensue. Otherwise the 
work of the Committees does not promise to be over heavy. 
|The very miscellaneous character of some of the Bills does, 
| however, give them considerable importance as affecting a 
great variety of interests. The Caledonian (Additional 
| Powers) Bill seeks power to make sundry deviations of and 
| extensions in connection with the Glasgow Central Railway 
| authorised in 1888; to construct short railways branching off 
| with the company’s main line from Glasgow to Carlisle ; 
| to purchase, in conjunction with the Glasgow and South- 
| Western Company, the Shield Hall Branch Railway, and to 
| carry out a variety of other and smaller matters. : 
| During the session of 1889 the London and North-Western 
Company was granted running powers over the Manchester, 
| Sheffield, and Lincolnshire Railway into Sheffield, in return 
for its support to the latter company’s extension from 
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Beighton to Annesley—alluded to above. The company now 
proposes to seek powers for the construction of a branch line 
from the Manchester, Sheffield, and Lincolnshire Railway 
with a terminus at Sheffield, the new line to leave the 
Manchester, Sheffield, and Lincolnshire main line about 
200 yards from Woodburn Junction, where the South York- 
shire lines of the Sheffield Company are connected with its 
main line system. The Omnibus Bill deals mainly with 
the acquisition or alteration of lands and roads, with dock 
and similar works connected with the system, and with 
running powers and other working arrangements. Among 
the various proposals embraced in the Midland Company’s 
Bill is the construction of about two miles of additional lines 
at Bristol, to form branches with the Bristol Port and Pier 
Railway, which was taken over jointly by this company and 
the Great Western under a Bill of last session; and it also 
proposes to widen over twenty miles of the existing system 
in Yorkshire, Derbyshire, Notts, Worcester, and Bedfordshire, 
and to deviate to the extent of one mile the Chapeltown 
Branch Railway in Yorkshire. 

The Great Western Railway Company’s Bill seeks powers, 
inter alia, to coastruct a short junction railway at Cardiff, 
and a railway of over three miles in length in Gloucestershire 
in connection with and partly in substitution for the line 
authorised last year from Avonmouth Dock to Almondsbury 
on the Bristol and South Wales Union Railway. The Bill 
also proposes to revive the powers granted by the Leominster 
and Bromyard Railway Act, 1874, for the construction of so 
much of that railway as lies between Steen’s Bridge and 
Bromyard. The programme embodied in the Bill of the 
Great Northern Railway Company includes numerous new 
short jlines scattered all over the district they touch, com- 
mencing with a line connected with the railway at Farring- 
don-street, and running across to close by St. Sepulchre’s 
Church. The other extensions are to be one from Newstead 
to Bolsover—Derbyshire—by a junction with the —— ’s 
Leem Valley Branch, and passing through Kirkby-in-Ashfield, 
Sutton-in-Ashfield, Skegby, Teversall, Warsop, Ault Huck- 
nall, Pleasley, and Scarcliff; another line is to run between 
Pudsey, Calverley, Bramley, and Leeds; while others are to 
be in or from Keighley, Muskham, &c. 

In central Hertf ire an entirely new line is projected 
by @ Bill which pro to incorporate a company for the 
purpose of constructing a railway nearly twenty-seven miles 
long, commencing by a junction with the Great Northern 
Railway on the London side of Hitchin Station; aay 
thence to Watton, a distance of ten miles, and from there to 
St. Andrew, Hertford—about four miles—where it will form 
a junction with the Hertford branch of the Great Northern 
Railway. From this branch, over a short distance of which 
running powers are sought, the railway will proceed for 
about ten miles to its termination at Enfield by a junction 
with the Enfield branch of the Great Northern. The . 
posed capital is £525,000, with borrowing powers not exceeding 
£175,000. Among other visions, the promoters ask for 
power to enter into working agreements with the Great 
Northern and the Midland Companies, and to run over the 
Great Northern Railway as as and including the use of 
the Hitchin and Wood Green stations. Another interesting 
and important scheme is that for the construction of a new 
line from Warrington, in Lancashire, across the country 
from west to east, to Sutton on the Lincolnshire coast. It 
is to be called the Lancashire, Derbyshire, and East Coast 
Railway, and the capital is to be of such an amount that the 
5 per cent. of the engineer’s estimate of cost, which was 
required to be deposited in Parliament a fortnight ago, 
reached the sum of £215,000. It is proposed that the line 
shall proceed south-east from Warrington, through Knutsford 
and Macclesfield, and thence in almost a straight line by 
Buxton, Chesterfield, and Lincoln to the coast. Chesterfield 
will probably be the headquarters of thecompany. Mr. R. E. 
Cooper is the engineer of the scheme, and the first directors 
include the Duke of Newcastle, Earl Manvers, Lord F. 
Pelham Clinton Hope, and Mr. William Bromley Daven- 
port. Lord Knutsford and other influential persons are also 
supporting the project. 

Among the proposals in the London and South-Western 
Company’s Bill is the widening of the loop line between 
Chiswick and Barnes, and the authorisation of additional 
capital amounting to £800,000. The once projected railway 
from Wimbledon to Sutton has again been postponed, the 
projectors having decided not to proceed this session. 

Passing from schemes connected with ordinary railways, 
we find three in which electric power is the chief feature. 
The promoters of the Central London Railway, so far from 
being crushed by their defeat last year, have reappeared with 
their scheme this session, and in an extended form. Under 
the last Bill, this electric underground railway was to run 
only from the Monument to Queen’s-road, Bayswater; but it 
is now proposed that the line shall commence at Shepherd’s 
Bush-green, and thence under Uxbridge-road, Notting-hill, 
Bayswater, Oxford-street, Holborn, Newgate-street, Cheap- 
side, and Poultry, to Cornhill. It is also now proposed to 
form a branch line from the commencement of the main line 
to the northern end of Caxton-road, Hammersmith. There 
are considerable extensions, but in other respects the 
Bill is virtually the same as that of last session, 
although certain modifications to disarm opposition have 
been introduced. The scheme has been extended to 
Shepherd’s Bush Green first because more room can there 
be obtained for the terminal station, and secondly, because 
there connection can be made, not only with the North- 
Western and Metroplitan lines which are available at Shep- 
herd’s Bush Station, but also with the tramways serving the 
western suburban districts. It is believed that the experience 
now gained from the City and South London Electric Railway 
will greatly facilitate the passage of this Bill this session. The 
second of these electric railway Bills is promoted by the last- 
named company, with the object of wertd “as “4 City and South 
London line from King William-street vid Princes’s-street, 
Moorgate-street, and City-road tothe Angel, Islington. Against 
both these measures the Londen County Council present peti- 
tions, not so much in actual opposition, as by way of safeguard- 
ing the general public interest and safety. The line continuing 
the new railway to the Angel is to be two miles long, and for 
the construction of the works it is wet to raise £660,000 
additional capital, and to take borrowing powers up to 
£220,000. 

The promoters of the South Kensington and Paddington 
Subway Railway Bill, which was withdrawn in the earl 
part of last session, have re-deposited_their measure, with 
important amendments, in the Private Bill Office of the 
House of Commons. Under the present Bill power is sought 
to construct a subway of a little over 13 miles in length, 
commencing ata point near the Exhibition-road, Kensing- 
ton, and terminating in Paddington, at the western end of 
the Bishop’s-road bridge over the Great Western Railway. 





The first directors of the company popeest to be incorporated 
for carrying out this scheme are the Kar! of Kilmorey, Baron 
Sudeley, the Hon. Edward Spencer Churchill, Sir John 
Henry Puleston, Mr. John Irving Courtenay, Mr. Samson 
Fox, Mr. George Newman, Mr. Edward Power, and Mr. 
Charles Edmund Webber. For the construction of this 
subway, in which the motive power to be employed is “ elec- 
— or cable power,” a capital of £276,000 is sought to be 
raised, in respect of which the company will be empowered 
to borrow an additional sum of £92,000. Power is also sought 
by the company to enter into agreements with the Great 
Western Railway Company for connecting the subway by 
junctions with its system at Paddington, while several 
widely an clauses are inserted in the Bill, empowering 
public ies and the Metropolitan District Railway Com- 

y to undertake the construction of this subway alone or 
jointly, or to subscribe towards the capital of the company, 
or guarantee the payment of dividends. 








THE CYANIDE PROCESS OF GOLD EXTRACTION. 





GLOWING accounts of processes of gold extraction are not 
uncommon. Trustworthy facts concerning them are often 
the blackest of swans. We, therefore, deserve well of our 
readers for placing the following before them. Mr. Watson 
Smith has recently experimented with the cyanide method 
of gold extraction, and communicated his results to the 
London section of the Society of Chemical Industry. The 
ore used had an assay value of 0-95 oz. of gold and 37-5 oz. of 
silver per ton, and it was treated with commercial cyanide of 
potassium similar to that actually —— on the large 
scale, containing about 70 per cent. of real cyanide. The 
following are some of his figures:— 

Experiment I.—1000 parts of ore were treated with 500 

of water and 6 parts of cyanide. The mixture was 
allowed to stand for twenty hours, agitated for six hours, and 
again allowed to stand for sixteen hours. The liquor was 
then separated, and the gold precipitated by passing it over 
zinc shavings. 





First extraction .. . 0°121 02. of gold per ton. 
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was deemed unsatisfactory, and the cause ascribed to th 
method of precipitation working badly when used on a small 
scale. In subsequent riments the liquors were evaporated 
to dryness and the gold determined in the usual way. 

Experiment II.—500 parts of ore were treated with 250 

of water and 1 part of cyanide; the mixture being first 

allowed to stand for twenty hours, then agitated for six hours, 
and again permitted to rest for seventeen hours. The results 
were :— 


This quantity, equivalent to 34 per cent. of the gold present, 
e 
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The total quantity of gold extracted was therefore 0°81 oz. 
per ton, and that of silver was 21-74 0z. per ton; these 
quantities co: nding to 85 and 58 per cent. respectively. 

Experiment III.—Returning to the use of zinc shavings, 
an os was made, using larger quantities of ore, to 
ascertain how much of the gold could be recovered thereby. 
The chief difficulties appeared to be the tendency of the 
precipitated metal to adhere to the zinc; but 0°56 oz. of gold 
was separated and 21°420z. of silver. The retention of a 
pa of the precious metals, provided their precipitation 

complete, is of no great consequence, as it merely means 
that a certain charge for interest on the bullion thus locked 
up must be made, its ultimate recovery being in no way 
difficult. 

Further figures were contributed by Mr. Bertram Blount, 
who had also carried out experiments in this direction. He 
had worked with three Australian ores, the assay values of 
which were— 
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and had proved troublesome to extract, both by chlorination 
and the ordinary amalgamation processes. 

Experiment I.—In the first place, a solution of potassium 
cyanide was made, containing 2°5 per cent. of the commercial 
salt, and 200 parts of each ore treated with 200 parts of this 
solution. The extract was filtered off, evaporated to dryness, 
and the residue assayed. The figures obtained were— 


Gold per ton. 
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corresponding to 70, 33, and 43 per cent. of the total gold. 
we = a the agitation was performed intermittently and 
and. 
je II.—A trial made with Ore III. in a similar 
manner, but with the liquor used hot, extracted 3 dwt. 6 gr. 
of gold per ton—a very poor result. 

Experiment III.—¥our hundred parts of Ore IIL., treated 
with 900 parts of a 1 per cent. solution of cyanide, the 
mixture being agitated for twelve hours by efficient mecha- 
nical means, gave— 
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corresponding to 51 per cent. of the assay value. This, 
though far from an ideal pom, compared favourabl 
with the amount extracted by chlorine under pressure, whic 
had previously been tried on the same ore. 

The conclusions that may fairly be drawn from the work of 
these two chemists are that the cyanide process, though 
~~ some difficulty really fine results, and failing to 

ive those extraordinary figures of 98 and 99 per cent. which 

ve been claimed for it by over-zealous advocates, yet is a 
good workable process, remarkably simple, and capable by 
the proper repetition of extraction, the adequate agitation 
of the ore with the liquor, and the aid of some feasible plan 
for recovering the costly cyanide, of dealing profitably with 
even ioargiatie orcs. A cheap method of preparing cyanide 
would help its development immensely. 
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THE PASSIVE STATE OF IRON AND STEEL, 


A PAPER by Mr. Thos. Andrews, F.R.S., M. Inst. C.E., on this 
interesting subject, was read at the Royal Society on January 22nd 
1891. The experiments relate to the effect of temperature, and 
refer to the influence exerted by nitric acid, of varied concentra- 
tion, on the passive condition of iron and steel. The bars selected 
for these observations were unmagnetised polished rods, which had 
been previously drawn cold through a wortle; a pair of bars of each 
metal were cut adjacently from one larger bar, and then placed 
securely in a wooden stand; each bar was 8}in. long, 0°26lin, 
diameter. A U-tube containing 1} fluid ounce of nitric acid 
specific gravity 1°42, was rigidly fixed. One limb was surround 
by a tank containing water, the other limb by a tank of the same 
capacity, yrs pon powdered ice; the arrangement was such that 
the water tank could be heated by the Bunsen burner, and its tem- 
—— slowly raised, whilst the ice tank was kept full of pow- 
ered ice. The bars were in circuit with the galvanometer, and 
soon after immersing them in the nitric acid heat was applied to 
the water tank, and the temperature of the nitric acid in that limb 
of the U-tube slowly raised to the temperatures required, whilst 
the acid in the other limb of the U-tube was meanwhile maintained 
at a temperature of 32 deg. Fah. These electro-chemical experi- 
ments indicated that the wrought iron was less passive in the warm 
nitric acid than the soft cast steel. The average electro-motive 
force of ninety-four observations with wrought iron was 0:030 volt ; 
whereas, in the case of the ninety-four observations on cast steel, the 
average electro-motive force wasonly 0-010volt. The behaviourof the 
steel under the conditions stated was more regular than that of the 
wrought iron. Inthe whole of the series of experiments, the nitric 
acid was raised to a temperature of 175 deg. Fah.; the cold nitric 
acid in the limb of the U tube remained perfectly colourless, and 
the steel or iron therein absolutely passive ; bat the steel oriron in 
the warm nitric acid in the tube commenced to be gradually acted 
upon as the temperature increased, a pale yellow tint beginning to 
appear in the solution in the tube shortly after commencement. 
results showed that iron or steel does not fully lose its passivit 
up to a temperature even of 175 deg. Fah., though the passivity is 
shown to have been iderabl dified by temperature. The 
critical point of temperature of transition from the passive to the 
active state is therefore higher than 175 deg. Fah., and is shown in 
previous experiments to have been about 195 deg. Fab. The 
passivity of iron and various steels increases with the concentration 
~ the nitric —_ Sch —— idered that the ivity 
of iron was no' 2 ym on the greater or less degree of satura- 
tion of the acid. In connection with this aspect of the subject, 
the electro-chemical experiments indicate, however, that the 
property of passivity in iron is not absolutely fixed or static, but 
that its passivity is modified to a certain extent in relation to the 
strength of the nitric acid used. A current was observed between 
two bright passive wrought iron or various steel bars of the same com- 
position, one in cold nitric acid, specific gravity 1°5, the other in cold 
nitric acid, pegged sige 1°42; the electro-chemical position of 
the bar in the weaker acid was positive. The mode of experi- 
mentation was generally similar to that previously employed. The 
results, the average of many repeated experiments, in each case 
show that the passivity of iron increases considerably with the 
strength of the nitric acid. The results of the e ments show 
that wrought iron was less passive in the weaker acid than most of 
the steels, the soft Bessemer steel found similar in passivity 
to the wrought iron. The av e! motive force was as 
follows :—With tiron, 0°054 volt; soft cast steel, 0°028 volt ; 
hard cast steel, 0°036 volt ; soft Bessemer steel, 0-059 volt ; tungsten 
steel, 0-039 volt. 

















TRIPLE-EXPANSION ELECTRIC LIGHTING 
ENGINE. 

On page 90 we publish the first of a number of engravings 
of a fine triple nsion engine for an electric lighting in- 
stallation in South America. The engine has been built by 
Messrs. Ruston, Proctor, and Co., Lincoln, and particulars 
and details will be given in our next impression. 








ELECTRICITY IN SWITZERLAND.—Dr. A. Denzler recently gave, 
in the Schweizerische Bauzeitung statistics as to the position of 
electric lighting and of electric transmission of power in Switzer- 
land at the close of the past year. There were altogether 351 
electric light installations, with 408 dynamos. Current was sup- 

lied to 51,155 incandescent lamps of various candle-powers, and to 

5 are lam Of these 351 installations, 347 employ continuous 
currents, four using alternating currents are the central 
stations at Brunnen, Lucerne, and Vevey-Montreux, and a smail 
private installation at Wald. The driving power consists in 177 
cases (50°4 per cent.) of hydraulic motors, in 138 cases (39°3 per 
cent.) of steam engines, in 32 cases (91 per cent.) of gas engines, 
and in 4 cases (1°2 per cent.) of electromotors. There are employed 
forty-one batteries of accumulators, mainly of Swiss make, in con- 
nection with the direct Highting. As 8 transmission of power, 
there were 24 installations, the power transmitted varying from 
2 horse-power to 280 horse-power, and the distance between the 
generating and receiving stations ranging from one-third of a mile 
to six miles. The total number of dynamos and motors thus em- 

loyed was 76, representing an effective output of 1714 kilowatts. 

ese figures include the electric tramway at Vevey-Montreux and 
the electrically-driven cable railway on the Burgenstock. The 
Engineering Record says:—‘‘ There are also, in addition to the fore- 
going, many dynamos employed for electro-chemical, galvanisi 
and laboratory purposes.” 

WatER CONSERVATION IN New SoutH WaLgEs.—A preliminary 
report of the progress of water conservation in New South Wales 
has recently been supplied to the Minister of Mines, under whose 
control this branch is placed, by Mr. M‘Kinney, engineer-in-chief. 
The object of those surveys was to ascertain whether or not Mr. 
M‘Kinney’s sch for utilising the waters of the Murrum- 
bidgee for irrigation was practicable. They also included an 
examination of the project for converting Lake Urana into a 
permanent reservoir which would be fed by the waters of the 
river, The surveys, when concluded, proved, in the first place, 
that a canal can be constructed on the south side Ay the 
Murrumbidgee to conduct the waters of that river to Lake 
Cullivil; and, in the second place, that the conditions are highly 
favourable for the construction of a canal, a branch from 
which would fill Lake Urana to carry the surplus waters of 
the Murrumbid, westward through the Old Man Plains, 
In both cases the levels prove that immense areas can be irri- 
gated by gravitation. soaps to the report is a description 
of the irrigable areas and the proposed i tion works, The 
first mentioned is the Murray River Canal, and it is explained that 
the area of country which may be irrigated by gravitation for the 
proposed canal and its branches po roughly be taken at 100 miles 
in length by 10 miles in width, and this is equal to 1000 square 
miles, or 640,000 acres, The Murrumbidgee southern canals will 
“Tr + ye tation, on a moderate estimate, 3500 square miles, 
or 2,240, acres. The area irrigable by gravitation from the 
Murrumbidgee northern canal and its branches will be at least 
750 square miles, or 480, acres, So far as the surveys 
on the Macquarie and Lachlan Rivers have gone, they show 
that the areas which can be irrigated by gravitation include 
hundreds of thousands of acres, onl s are out of all proportion to 
the ~ sarnd of water available, In all these cases, "4 M‘Kinney 
remarks, in conclusion, the irrigable land consists of rich alluvial 














soil, and in every case the question is how to distribute the avail- 
able water supplies so as to confer the greatest benefits. It would 
not pay to construct a canal to carry, say, 2000 cubic feet per 
second if the supply could only be obtained in the winter, although 
the necessary supplies would be available in the spring. 
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RAILWAY MATTERS, 


Tu Bombay Chamber of Commerce, in a letter to the 
Bombay Government in the Public Works and Railway Depart- 
ment, on the subject of feeder railways in Guzerat, expresses its 
regret that the Government has not been able to formulate and lay 
down plainly the conditions under which it is prepared to sanction 
the construction of feeder lines, 


Ar the Bradford Tramways and Omnibus Company’s 
meeting to-morrow the directors will recommend the declaration of 
a dividend at the rate of 10 per cent. per annum, free from income 
The suggestions of the Board of Trade to steam tramway 


tax. ; ; 
ies, concerning special emergency brakes, extra screw 
couplings, and child protectors, have in their report received 


l attention, and the directors have pleasure in reporting that 
eager 2 brake adopted by them has received the full 
approval of the Board of Trade. The twenty-six engines are 
sported by the company’s engineer to be in first-class condition, 


In 1892 the Russian Government will acquire the 
Lozovo-Sevastopol Railway, the concession for which docs not 
legally expire until 1893, The Kursk-Kharkoff-Azoff Line, which 
meets the former at Lozovaya, has already been uired. Thus, 
next year, all the railways in Southern Russia will be in the hands 
of the Government, who are es thorough re-organisa- 
tion. There will be, as a result of these changes, three great lines 
—the Kursk-Nicolaieff, through Kharkoff to the Black Sea; the 
Kharkoff-Sevastopol, through Lozovaya to the Crimea ; and the 
Lozovaya-Rostoff, from Lozovaya to the mouth of the Don. There 
can be little doubt as to the reason for anticipating the expiry of 
the concession, though the Moscow Gazette would have its readers 
believe that the Government is only anxious to adjust the conflict- 
ing tariffs of these various roads, and command the economical 
resources of South Russia, 


Tae London, Chatham, and Dover Railway Company 
has this year surpassed itself in connection with its rolling stock. 
Considering how small is the spare capital y the 
company, lavish expenditure on rolling stock is certainly not to be 
encouraged. During the past half-year the company has taken 
from its roads, from one or other cause, four comvosite carri 
During the same length of time the company has added no less 
than four third-class carriages to its stock. 1t is to be hoped that 
the company may survive this expenditure, if it is not repeated, 
It is satisfactory to notice that the total number of vehicles 
remains the same, so that there would be no embarrassment as to 
its storage. During the half-year the —— has expended 
£5000 in fitting stock with the Westinghouse brake. We believe 
it is not true that a number of sets of the brake gear have had to 
be put aside because some of the old third-class carriages are 
incapable of carrying it. 


On the 28rd ult. a largely attended meeting of repre- 
sentative working men, chiefly connected with the building trades, 
was held at the Workmen's Clab-rooms, Lisson-grove, Marylebone. 
Mr. J. M. Mildred — and said it was proposed to introduce 
into that district of Marylebone another great railway terminus, 
which would complete the proposed extension of the Manchester, 
Sheffield, and Lincolnshire Railway -— into the metropolis. 
“This great industrial enterprise would involve an outlay of about 
£7,000,000, and would give employment to thousands of working 
men —~ with ee oo a, trades for ve 

ears, Unfortunately, however, the project was being opposed 
the art painters and pleasure seekers resident in St. » i pete § 
The Marylebone Vestry had passed a resolution bya large majority 
to oppose — labour measure when it came before Parlia- 
ment for consideration. A resolution was passed approving of the 
extension of the railway.” 


In a statement on a Bhatinda to Bikanir railway, Mr. 
Earnest Benedict, M. Inst. C.E., says: ‘‘ A glance at any maps of 
India will show how useful this line would be in many ways. The 
length from Bikanir to Jodhpore is in progress, and should be 
constructed for a broad gauge if this proposal be entertained. 
Were the present railway from Jodhpore to Ahmedabad converted 
into the broad gauge, a direct broad gauge line would then be 
given, in an almost straight line from Peshawar to Bombay, vid 
Lahore, Firozpur, Bhatinda, Bikanir, Jodhpore, and Ahmedabad. 
The length from Firozpur to Bhatinda will be converted within a 
short time. And further, should the line from Bikanir to Kotri 
ever be made, the Bhatinda to Bikanir line would give the shortest 
route to Karachi, from Peshawar and Simla, &c., even were the 
Bhatinda-Bhawalpur line laid down. It offers no difficulties, and 
lies in the right direction for negotiating the sand hills of the 
Bikanir desert, In 1882-3 Mr. Benedict constructed twenty-three 
miles of broad gauge railway—from Raewind junction to Ganda 
Singh Wallah—at a cost of about Rs. 37,000 a mile. Taking the 
cost at Rs. 40,000 a mile for 180 miles, the capital required would 
be 72 iakhs; and the traffic earnings, to pay 5 per cent. after 
deducting 55 per cent. for working expenses, would only have to 
be Rs, 85 per mile per week.” 


In his report on a collision which occurred on the 21st 
ult. at Brindle Heath junction, between Salford and Pendlebury 
stations, on the Lancashire and Yorksbire Railway, Major Marindin 
says:—‘‘ This collision, which resulted in the death of one pas- 
senger and injuries to a number of others, was caused by Ha: 
Morley, the driver of the ial up goods train from ea 4 
failing to keep his train under Lai oy command when approaching 
Brindle Heath junction, where he cverran the home signal at 
danger, a distance of 100 yards, and stopped across the path of the 
8.45 p.m. passenger train from Manchester to Southport. He 
says that he shut off steam about 3300 yards from the home signal, 
applied his tender brake about 2200 yards, and his vacuum brake, 
working blocks on all his engine and tender wheels, about 900 
yards from this signal, but that he could not prevent the wheels 
from poy although sand, both wet and dry, was put upon the 
rails, and he blew off and re-applied the brake three or four times. 
Harry Morley had at the time of the collision been on duty for 
12 hours, and his time of duty would not have expired for another 
two hours, His train was running badly, and he should have been 
off duty sooner, but these hours and those of the driver of the 
Southport train are too long.” 


In renceting: on @ collision which occurred on the 10th 
ult. at Stoates Nest goods-yard,*on the main line of the London, 
Pe rag. and SouthCoast Railway, Major-General Hutchinsonsays: 
“This collision must be attributed solely to the negligence of 
under-guard Barker, in not riding, as he ought to have done, in 
accordance with the provisions of rule A, on the wagon 
furthest from the — when he was in charge of the on 
the way from the up line to the down line sidings, but i of 
this going on the foot peo of the engine. His excuse that the 
density of the fog would prevent a driver from seeing his signal if 
he had been in his proper place cannot be accepted as a valid one, 
for the distance—about seventy yards—was not too great for him 
to have made himself heard, if necessary, by shouting. Baker has 
been nearly ten years in the service, and has been a goods guard 
for eighteen months. He had been on duty 14} hours when the 
collision occurred, his proper day’s work consisting of about 113 
hours. I am sorry to have to call attention to the objectionally 
long booked hours of service of some of the servants of the com- 
pany concerned in this collision, viz. :—Driver Muzzle, 14} hours ; 
fireman Beach, 14} hours ; driver Lee, 12}; fireman Monks, 12} 
hours. These, it must be remembered, are the booked hours, 
liable, especially in the case of goods drivers, firemen, and rds, 
to be constantly exceeded ; thus driver Lee, fireman Monks, and 
both goods Osage had been on duty 143 hours at the time of the 
collision, e continuous brake with which the passenger train 
hog a was no doubt of great service in mitigating the effects of 
collision,” 





NOTES AND MEMORANDA. 


In December, 1890, the Manhattan (U.S.) elevated rail- 
way system is stated to have carried 17,697,624 passengers. In 
December, 1889, the number of passengers was 16,464,000. 


Tue “ Transactions ” of the Géttingen Royal Society 
of Sciences from January to June, 1890, contain a paper dated 
January, by B, Galitzine, on Dalton’s law. The author reviews 
the different estimates taken of Dalton’s law, and concludes from 
his experiments that it is not accurately true either as regards the 
resultant pressure of a mixture of gases, or as regards the pressure 
of vapours, 


In a paper on “ Soundings of Lake Leman,” read by 
M. A, Delebecque before the Paris Academy, it is remarked that 
this lake is composed of two —the great lake, between Nernier 
and Villeneuve ; and the little lake, between Nernier and Geneva. 
The great lake has a mean depth of 310 metres. At the junction 
with the Geneva lake the transverse barrier of an old moraine 
rises, and the depth is only about 70 metres, The mean depth of 
the whole lake appears to be about 153 metres, 


In their report on the water supplied to London during 
December last from the Thames, Mr. W. Crookes, F.R.S., Dr. W. 
Odling, and Dr. C, Meymott Tidy give the quantity of organic 
carbon in the water in each of the fast six months, It was as 
follows:—June, 0°150 of one grain in 100,000 grains; July, 0°152; 
August, 0°150; September, 0°147; October, 0°136; November, 
0°142; December, 0°136. During some days in December the 
water in some places bad a taste probably due to the melting of 
fog-laden snow. 


In a paper on “ The Variations of Conductivity under 
Different Electrical Influences,” read recently before the Académie 
des Sciences, M. Ed. Branly stated that if a circuit be formed with 
a Daniell’s cell, a high resistance galvanometer, and a very thin 
layer of oraese deposited on a ground glass or ebonite plate, 7 cm. 
long and 2cm. wide, only an insignificant current An 
abrupt diminution of resist is experienced, however, when 
electric discharges from a Wimshurst machine or a Ruhmkorff’s coil 
are produced in the neighbourhood of the circuit. The action 
diminishes as the distance of the sparking apparatus increases ; 
but it may be very easily observed, without special precautions, at 
several metres, 


TuE following mixture for the cementing of iron is 
strongly recommended :—Equal parts of sulphur and white lead 
with about one-sixth proportion of borax are the constituents of 
the mixture, and the three should be thoroughly incorporated 
together so as to form one homogeneous mass. When the 
— is to be applied it should be wetted with strong 
sulphuric acid, and a thin layer of it should be placed between 
the two pieces of iron to be connected, these being at once pressed 
together. This cement will hold so firmly as to resist the blows of 
a steam hammer, and dry so completely in a few days as to leave 
no trace of the cement, the work then presenting the appearance 
of welding. 


TuE mechanical actions exerted on rocks by gas at a 
high pressure and in rapid motion was recently the subject of a 
per read before the Paris Academy of Sciences, by M. Daubrée. 
e working of diamond mines in South Africa has revealed the 
existence of vertical canals or chimneys in the earth’s crust. All 
these chimneys are circular or elliptical in section. Their dia- 
meter varies from 20m. to 450m., and is generally comprised 
between 150 m. and 300m. Their depth is considerably greater. 
M. Daubrée finds that he can produce precisely similar forma- 
tions by means of the gas pret when dynamite or gun-cotton is 
exploded, and therefore believes that the chimneys referred to are 
roduced by the action of gases at high pressures and velocities. 
hat the effect may be considerable is evident from a considera- 
tion of the action of gases at high pressure upon the meteorites 
that traverse our atmosphere. 


In one of the last numbers of the Comptes Rendus is a 
paper on the waves caused by explosions, the characteristics of 
detonations, and the velocity of propagation in solid and liquid 
bodies, and especially in now A nitrate, by M. Berthelot. Methyl 
nitrate, CH,NO,, may give by explosion C0, + CO + N, + 3H,0, 
or 2CO, + N. + H, + 2H,0. In both cases the volume of the gas 
generated is the same, viz., 1028 litres for 1 kilogramme, the 
heat of decomposition being 1451 calories. These numbers are 
very nearly the same as those furnished . nitro-glycerine and 
gun-cotton. The pressure developed when 1 kilogramme of methyl 
nitrate is exploded in a vesse! of 1 litre capacity, is no less than 
11,000 kilogrammes per square centimetre. The author has 
attempted to measure the velocity of propagation of the waves, 
but the vessels employed were always broken by the shock, A 
calculation shows that the resistance offered by the vessels only 
increases with the thickness up to a certain limiting pressure. 
The pressure developed above this limit has infinite force, hence 
nothing can resist it. 


Asout two years ago C. M. Wilson discovered near 
Albuquerque, New Mexico, an old ‘‘smelter” which had been fired. 
He secured some of the slag, but it was so different to the ordinary 
slag that no attention was paid to it, especially as the ore in the 
vicinity in which it was discovered was refractory. On the 24thinst. 
a Commission, sent by the Interior Department, visited one of 
these ancient smelters. It had never been fired, but was in the 
condition in which it was left by its builders. It was not more than 
5ft. high and 3ft. square, but was so arranged internally that heat 
eon be evenly distributed to every part by a system of pipes, an 
accurate diagram of which has been made, It is apparent that by 
a process believed to be on the eve of disclosure, the refractory 
metals were made tc furnish the flux, after which they were dis- 
charged in fumes. The Engineering and Mining Journal says the 
furnace was found to have been looted to some extent, having been 
reached by a tunnel. The principal part of the ore had been 
extracted, but the mechanism of the smelter was intact. The 
Commission, it is said, will not divulge the secret until it makes its 
official report. 


In a recent Franklin Institute paper, Wm. H. Greene 
and Wm. H. Wahl say: ‘‘In the course of certain investiga- 
tions, in which we had occasion to make use of alloys of lead 
and sodium, we found that the properties of such alloys did not 
correspond with what we had anticipated from previous publica- 
tions on the subject, and we were led to an examination of the 
properties of lead-sodium alloys of definite composition. These 
alloys may easily be made by direct combination, and the pro- 
ducts are then sensibly constant in composition, which is not the 
case when they are prepared by reducing lead oxide by carbon in 
—— of soda, or by heating litharge with sodium tartrate, as 

escribed by Vanquelin and Serullas. The required quantity of 
sodium was added to lead melted in a covered crucible, and the 
alloy was roughly analysed by determining lead only. Our alloys 
contained from 3 to 31 per cent. sodium. They are all brittle and 
crystalline ; all decompose water, that containing the least sodium 
— a hardly perceptible evolution of gas, while that con- 
taining 31 per cent. reacts with violence. The brittleness and 
oxidability increase with the percentage of sodium. The richest 
alloy is greenish in colour, and instantly blackens on exposure to 
air, We made ial examinations of the alloys corresponding in 
composition to NagPb,, Na,Pb, and Na,Pb: the first of these con- 
tained 10 per cent. sodium, the second 19°5 per cent., rather more 
than would be indicated by the formula, while the last contained 
81:7 per cent. The densities were determined in aniline, and 
found to be considerably higher than would be the densities of 
mixtures of the same composition. Thus the 10 per cent. alloy 
has a density of 6°91, the 19°5 per cent. a density of 4°61, and the 
31°7 per cent. alloy a density of 3°81.” 








MISCELLANEA. 


A company has been formed under the title of ‘‘ The 
Floating Metallic Packing Company, Limited,” to work Mr. 
Nixon’s patents. The capital is E8500, in £1 shares. Mr. John 
Cory, jun., is one of the directors, 


Sir FREDERICK ABEL is about to retire from his various 
Government appointments to take up the work of Secretary to the 
Imperial Institute. An inspired paragraph says: ‘‘ His long and 
oe experience cannot but prove of immense utility to him as 
director of an institution in which the results and methods of science 
ought to be prominent.” 


UNDER instructions from the Government of Jamaica, 
Messrs. Alfred Williams and Co., artesian well engineers and 
pump makers, London, are despatching to Kingston, Jamaica, a 
complete set of rock-boring plant, with deep well pump and top 
gear. A workman will be sent out by the firm to take charge of 
the boring operations, which will be continued during the progress 
of the Exhibition, 


Mr. Cuartes Penrose Kine has been appointed by the 
Epsom Local Board as engineer of their waterworks, vice Mr. 
Saunders, d d. Mr. King served his apprenticeship with 
Messrs, Warner, and passed through the various shops to the 
drawing-office. He left the firm for an appointment in the 
drawing-office of Messrs. Davey, Paxman, and Co., Standard 
Ironworks, Colchester, where he has been for the last twelve 
months, 





In connection with the London geological field class a 
course of four lectures will be delivered by Professor H. G. Seeley, 
F.R.S., on February 7th, and the three following Saturday after- 
noons, at 4.15 p.m., at the Gresham College, Basinghall-street, on 
“The Gravel s of the Thames and its Tributaries in relation 
to Ancient and Modern Civilisation.” The course tickets, 5s. each, 
can be had of J. Herbert Hodd, hon, sec., 78, Queen’s-road, Fins- 
bury Park, N. 


Tue Marquis of Londonderry has decided to light 
with electricity Wynyard, his house in the county of Durham, 
No less than 750 incandescent lamps will be employed, and the 
plant will comprise steam engines and dynamos of some 100-horse 
»ower in the aggregate. The contract for the installation has 
ise placed with Messrs. Drake and Gorham, who will carry out 
the work under the superintendence of Mr. A. A. Campbell 
Swinton as consulting engineer. 


Tue architects of the World’s Fair or Exhibition have 
been appointed. Their names are as follows:—Adler and Sullivan, 
W. L. B. Jenney, 8. 5. Beman, Burling and Whitehouse, Henry 
lves Cobb, all of Chicago. The outside appointments are: Richard 
Hunt, George B. Post, and McKim, Meade, and White, of New 
York; Peabody and Stearns, of Boston, and Van Brunt and Howe, 
of Kansas City. They will be under the general leadership of 
Daniel H. Burnham, Chief of Construction, and John W. Root, 
consulting architect. 


Messrs. FLEMING AND FeErcuson, shipbuilders and 
engineers, Paisley, have received an order from the Canadian 
Government to build a steel screw steamer, to be fitted by the 
engineers with sets of their patent quadruple expansion engines, 
indicating 1000-horse power. The continued success of these 
quadruple engines makes it very desirable that satisfactory theory 
of stage expansion should be forthcoming. The shipowners who | 
judge by results are evidently well satistied with the gain secured 
by the quadruple system. 


CoNSIDERABLE distress is now manifesting itself in the 
shipbuilding and engine works along the coast of Liguria. The 
number of unemployed daily increases to an alarming extent. 
Near Genoa things are very serious, the closing of the large works 
of Messrs. Raggio, at Sestri, Ponente, having thrown 1500 out of 
employment, ‘and through want of work 110 were last week dis- 
charged from the engineering works of Messrs. Ansaldo, which are 
by far the largest in Italy, employing over 1700 men, a similar 
number having to be discharged every fifteen days for the next 
three months at least. Everything points toa very serious indus- 
trial crisis occurring shortly, and it is hard to see how it can 
possibly be avoided. 


TxeE London water companies are at present empowered 
by their private Acts to charge for a supply of water for domestic 
pu according to the rateable value of the premises supplied. 
A Bill introduced by Mr. Gainsford Bruce, M.P., proposes to give 
the water consumers of London the option of paying for water in 
proportion to the quantity used. The Board of Trade is directed 
to make regulations respecting the provision, fixing, testing, and 
stamping of meters, and the fees to be paid in respect of them, 
and the inspection of meters, &c. The charge for the supply of 
water is not to exceed 1s. per 1000 gallons where the quantity 
of water supplied in any quarter does not exceed 200,000 gallons, 
The maximum is 9d. per 1000 gallons where the quantity is greater. 
The district intended to be covered by the Bill is the administrative 
county of London and all other places within the limits of supply 
of any of the eight London water companies, viz.:—the New River, 
East London, Southwark and Vauxhall, West Middlesex, Lambeth, 
Chelsea, Grand Junction, and the Kent. 


A PAPER on “ Dynamos, with the consideration of the 
chief Features which Regulate their Application,” was read before 
the members of the Manchester Association of Engineers by Mr. 
A. B. Blackburn, assistant manager for Messrs. Mather and Platt’s 
electrical department, at their meeting on Saturday. In conclud- 
ing his paper Mr. Blackburn referred to the improvement which had 
taken place in the efficiency of dynamos ; in recent machines it was 
rare to obtain a return of less than 80 per cent., and in the best 

hines it ted to over 90, sometimes reaching 95 per cent. 
In general proportion and design the dynamo, he observed, had 
arrived at a stage at which little radical change could be expected. 
The efficiency was al y so high that increase was scarcely 
possible, and seeing that high efficiency was accompanied by a 
reduction in heating, in sparking, and undue strains generally, it 
betokened a thoroughly sound and trustworthy machine, requiring 
the minimum of attention. Future improvements will probably 
chiefly consist in details of construction, labour saving in produc- 
tion, and perhaps, new and less perishable materials for insulation ; 
the most important problem which remained to be solved being 
the abolition of the variable sparking point. 





In a report to the Board of Trade on the explosion of 
the boiler of the tug-boat Challenger, of Sunderland, on the Ist 
October last, the Commissioners mention several people who are not 
spoken of in praising terms. ‘‘Only once has this boiler been 
inspected, and that in a very improper manner. It is amazing to 
us that on the Tyne, where there are any of hani 
available, and where for the most trifling expense a properly quali- 
fied person could have been called in to inspect this boiler, such a 
course should not have been adopted. We have been told that itis 
not the custom to examine boilers of steam tugs on the Tyne, and 
considering the action of the Insurance Company in this case, we 
have no difficulty in believing that statement. It would appear 
that so long as boilers do not leak, and can generate steam to arive 
the engines, some owners do not care in what condition they are. 
This is a lamentable state of things, and we are surprised that 
explosions do not occur more often. It is the duty of owners to 
see that the boilers of their vessels are, according to their age, 
periodically inspected by competent men.” They directed that the 
owner should pay to the solicitor to the Board of Trade the sum of 
£50 towards the costs and expenses of the investigation. 
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C. L.— You will find rules for obtaining the nth root, or root of any 
quantity, in hand-books. Generally, it is done by means of logarithms— 
see the book, Molesworth's, quoted by you, p. 683 of 2th edition. See 
the part on logarithus in D. K, Clark's book of engineering tables, 
data, &e., or any work on logarithias, 

A. R. (Millwall.)—There is no book on the construction of sewers which 
would answer your purpose. (2) The tops of mountains are colder than 





the vallevs and plains, Lecause there is a thinner stratum of air over 
them, and they radiate heat into space more freely than the plains do. 
They are not nearer to the sun by any appreciable quantity. 





HORSELEY'S RIVETTER. 
(To the Bditor of The Engineer.) 
Sin,—We would esteem it a favour if any reader would 
name of a maker of Horseley’s patent rivetter. 
Glasgow, January 26th, 
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W. B. 
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(To the Editor of The Engineer.) 
Srr,—Could any reader give me the formula for obtaining the power of 
a spiral flat band of steel of indefinite length, or, as an example, say 100ft. 
long, lft. wide, and jin. or gin. thick, wound round a spindle or axle of 
say 4in. or 6in. diameter. R. 8. 
Hackney, January 26th. 
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MEETINGS NEXT WEEE. 


Tue Institution or Civi, Enoinrers.—Tuesday February 8rd, at 25, 
Great George-street, Westminster, 8.W., at 8 p.m. Ordinary meeting. 
Paper, ‘‘ Electric wage Spoon by Messrs. Llewelyn B. and Claude 
W. Atkinson, Assoc. MM. Inst. C E. ursday, February 5th, at 2 p.m. 
Students’ visit to the Refrigerating Machinery at the Victoria Dock, E. 

Sociery or Enoiveers.—Monday, February 2nd, at the Town Hall, 
Westminster, at 7.30. The President, Mr. Henry Adams, will present the 
premiums awarded; and the President for the year 1891, Mr. William 

ewby Colam, will deliver his inaugural address. 

GroLoaists’ AssociaTion.—Friday, February 6th, at University College, 
Gower-street, W.C., at 7.80 p.m. Annual general meeting. Report and 
alance sheet for 1890. At 8 p.m., President's address, “ Further 
Notes on the Geological Record.” 


Society or CuemicaL Inpustry.—Monday, February 2nd, at the 
Chemical Society's Rooms, Burlington House, at 8 p.m. “On Standard 
Sperm Candles,” by Mr. W. C. Young. 

Nortu-East Coast Instirution or ENGINEERS AND SHIPBUILDERS.— 
Monday, Feb 2nd, at 7.80 p.m. Discussion on Mr. Hik’s paper, on 
“The Unsinkability of Cargo-carrying Vessels,” will be resumed—Mr. 
Hok will reply. Discussion on Mr. M. Bandison's paper, on ‘ Main Steam 
Pipes,” wil resumed—Mr. Sandison will reply. Paper on “The 
Influence of the Relative Dimensions and Proportions of the Screw Pro- 
peller on the Vessel’s Performance,” by Mr. A. Blechynden. 

Roya Instirution.—The evening discourse on Friday, February 6th, 
will be given at 9 p.m. by the Right Hon. Lord Rayleigh, F.R.S., on 
“Some Applications of nag ns eg al Afternoon lectures next week, at 
8 p.m.: Tuesday, Professor Victor Horsley, F.R.S., B.S8., F.R.C.S., M.R.1., 
Fullerian Professor of Physiology, R.I., on ‘‘ The Structure and Functions 
of the Nervous System. rt I. The Spinal Cord and Ganglia.” Thursday, 
Mr. Hall Cane, on ‘ The Little Manx Nation.” Saturday, February 7th, 
Mr. Martin Conway, M.A., F.8.A., on Pre-Greek Schools of Art. Monday, 
February 2nd, general monthly meeting, 5 p.m. 

Society or Arts.—Monday, February 2nd, at 8 p.m. Cantor Lectures: 
“The Construction and Capabilities of Musical Instruments,” by A. J. 
=, F.S.A. Lecture II.: Wind instruments—Recent date of nodern 
orchestra— Improvements of wind instruments in the present century— 
The wood wind: flute, oboe, bassoon, clarinet—Characteristic tone quality 
not due to material employed — Boehm’s flute —Seventeenth century 
family of recorders—The oboe and bassoon reed— Its antiquity—Difference 
of cylindrical and conical tubes—Seventeenth century family of oboes— 
The Oboe di C: d’Amore, Cor Anglais—Th ph 

bagpipes, Syrian scale— 


accia, Oboe e sarT 

Seventeenth century family of cromornes—The 

The ¢ et, acoustic peculiarity—The clarinet reed—The basset horn 
and bass clarinet—The saxophones—The French horn—Valves or ventile 
—The trumpets and trombones—Bach’s trumpet parts— Seventeenth 
century family of cornets or zincken—The serpent, basson russe, 
Ophicleide—The tubas and saxhorn—Euphoni bard Contra- 
bass—Cause of modern rise and pitch. Wednesday, February 4th, at 
8p.m. Ordi: meeting. ‘‘ Decimal Coinage, Weights, and Measures,” 
by J. Emerson Dowson. 














DEATH. 

On January 28th, 1891, Joun Dixon, C.E., aged 56, of High Towers, 
East Croydon, and late of 1, Laurence Pountney-hill, E.C. Funeral will 
take place at Shirley Church, near Croydon, at 2 p.m., on Monday, 
February 2nd. 
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THE LONDON WATER SUPPLY INQUIRY. 


THE report presented to the London County Council 
by their engineer, Mr. A. R. Binnie, M. Inst. C.E., on the 
water supply of the metropolis, calls for special considera- 
tion, in view of the proceedings now going forward, both in 
and out of Parliament, on this important topic. Mr. 
Binnie commences by referring to the Royal Commission 
which reported on the subject of the metropolitan water 
supply in 1869. In making the reference, Mr. Binnie 
gives a quotation which may be somewhat misunder- 
stood, owing to its separation from the context. We are 
told that this Commission, after a long and careful inves- 
tigation, recommended “ that therefore the future con- 
trol of the water supply should be entrusted to a respon- 
sible public body, with powers conferred on them for the 
purchase and extension of existing works, and for levying 
the rates referred to.” Obviously, the word “ therefore” 
points back to something not quoted, although indicated 
at the close by the ominous word “ rates.” On looking 
into the Report of the Royal Commission, it will be 
found that these rates to be levied by the “ responsible 
public body” on account of the water supply, are two- 
fold, one being a special or domestic rate upon all dwelling 
houses, the other a public or general rate upon all rateable 
property. The Royal Commission considered that rates 
levied in this manner were required in order to secure an 
abundant supply of water, available for all classes of the 
population. But it was argued that “ no trading com- 
pany could be permitted to levy or expend such com- 
pulsory rates.” ‘Therefore,’ according to the views of 
the Royal Commission, it was necessary to entrust the 
water supply to a public authority, and to supersede the 
joint-stock companies. Of course it does not come 
within the range of Mr. Binnie’s report to discuss 
the question of rates. But the people who have to pay 
may wish to be enlightened. In the evidence given 
before the Duke of Richmond’s Commission it was shown 
that the Corporation of Manchester, having acquired the 
local water supply, possessed the power of levying on 
that account a public, or general rate, fixed at threepence 
in the pound on all property, and a special, or domestic 
rate, at ninepence in the pound upon all dwelling houses. 
Water is further supplied for manufacturing and trade 
purposes at prices agreed upon with. the Corporation. 
For the rate at threepence in the pound no water is 
specially supplied, the rate being considered as a contri- 
bution for the advantages secured to the whole community 
by the protection against fire, and by the provision of 
water for cleansing the streets, flushing the sewers, and 
other purposes. Whether the levying of rates after this 
fashion is so replete with benefit as to call for the transfer 
of the metropolitan water supply to the County Council, 
or some specially constituted body, is a matter which may 
admit of dispute. The plan is obviously advantageous to 
the local authorities, by enabling them to levy a water tax 
over all the rateable property in the district, in addition 
to that which is levied as a direct charge for the water. 

It is well to have it understood that this Manchester 
p ec is in all probability the model on which the 
charge for the metropolitan water supply will be levied 
should the supply pass into the Pat of the London 
County Council. As such a system could never be 
tolerated in the hands of a trading company, “therefore” 
the Royal Commission invoked a public authority. The 
reasons which influenced the Commissioners were that 
the plan they approved offered “ the only feasible means 
of introducing efficiently the system of constant supply, 
and for securing a compulsory supply to the poor.” Mr. 
Binnie himself says that the advantages connected with 
a constant supply are so self-evident “that the existing 
companies have already adopted it to a very considerable 
extent.” As for the compulsory supply to the poor, the 
need for this is not now apparent in the metropolis. The 
great question has grown to be this—whether there 
will long be a sufficient supply for everybody, sup- 
posing the population to go on increasing at the 





present rate and the sources of supply to remain 


unchanged? Mr. Binnie has no difficulty in showing 
that the Royal Commission failed to anticipate the 
future in this respect. The Commissioners calculated 
that the population to be provided for might grow to 
5,000,000; but they expressed their belief that the time 
for such a provision would be “very remote.” Mr. 
Binnie proves that this point was reached before 1888. He 
does not take the latest figures, or he might have shown 
that in» November last the Metropolitan Water Com- 
panies were giving a supply to a population of 5,692,000, 
a number still further exceeding the expectations of 
the Royal Commissioners. Another reckoning was that 
200,000,000 gallons per day was the highest demand that 
might be reasonably looked forward to. But the 
maximum demand has already run very close to this 
amount, and General Scott reckons that if 1892 should 
be a dry year, the maximum demand will then reach 
224,000,000 gallons per day. On the other hand, we 
must observe that while the Royal Commissioners under- 
estimated the rate at which the demand would grow, 
they entertained the idea that by certain arrangements a 
supply could be obtained equal to 300,000,000 gallons per 
day. Mr. Binnie refers to this, and considers that such 
a volume of water would suffice for a population of 
10,000,000. To compass such a result extensive im- 
pounding reservoirs would have to be constructed in the 
upper valley of the Thames, to store the excessive flow 
in wet seasons against periods of dry weather; and an 
additional supply would have to be obtained from the 
chalk to the south and south-east of London. 

Mr. Binnie’s experience in the North of England 
naturally leads him to remark on the absence of any 
provision for the supply of compensation water in con- 
sideration of large quantities abstracted from the volume 
of the Thames and the Lea by the London Water 
Companies. Such a provision would be specially requisite, 
should a portion of the flood waters be stored in reser- 
voirs formed in the upper part of the Thames valley. 
Mr. Binnie considers it is partly due to the fact that the 
London Companies have never been called upon to give 
compensation in water, that they have been able to 
maintain so favourable a financial position for their 
undertakings, compared with those belonging to some of 
ihe municipal authorities. It is suggested as a serious 
question, supposing the Council to become the pos- 
sessors of the existing works and to attempt to increase 
the supply as contemplated by the Royal Commissioners, 
whether Parliament would not require them to give 
compensation in water. This contingency, Mr. Binnie 
considers, should be borne in mind in fixing the value of 
the existing works. Still, we think it should also be 
remembered that the additional supply, due to an 
enlarged population, will be accompanied by a propor- 
tionate increase of income. The Companies have been 
accustomed to enlarge their works, at considerable 
expense, from time to time, so as to be able to meet the 
demand consequent on an increase of the population. It 
has not been found that the new works detract from the 
value of the old. On the contrary, it has rather been 
found that, as the works have grown, so has the 
financial position of the Company improved. But 
another phase of the question has to be discussed. It 
is stated that the continual increase in the population 
around London tends to augment and intensify the 
pollution of the water. Granting that pollution of an 
ordinary kind can be neutralised, it is yet argued that 
zymotic germs may continue active, and may produce an 
outbreak of epidemic disease. The report of the Chemical 
Commission of 1851 is quoted, prognosticating ‘“ the 
entire abandonment of the Thames” as a source of 
supply, “unless, indeed, artificial means of purification 
be devised in the meantime and applied.” Certainly, 
during the last forty years, many plans have been devised 
for the purification of sewage, and this fact, coupled with 
improved means of filtration, has caused the London 
water supply to undergo an improvement instead of 
deterioration during recent years. _The condemnation of 
the Thames and the Lea as sources of water supply was 
strongly expressed in the Sixth Report of the Rivers 
Pollution Commissioners in 1874, but subsequent events 
have not yet demonstrated the accuracy of these start- 
ling conclusions. Some exaggeration seems to mark the 
arguments of the purists, and although their warnings 
are not to be entirely. disregarded, it would seem that 
some remedial processes must have been at work, which 
were either overlooked or underrated by the alarmists. 
Had the warnings been in all respects justified, some 
catastrophe must have occurred ere this. 

One way of dealing with this question is to ask whether 
a change for the better can be made in respect to the 
London water supply, without actually discarding the 
Thames and the Lea. Mr. Binnie points out the existence 
of an adequate source of pure water in the upper Severn 
or the upper Wye, and he recommends a further inquiry 
into these projects, either as separate schemes, or as a 
combined undertaking. He would, at the same time, 
have the Thames and the Lea basins explored, with a 
view toa better knowledge of their capabilities. Dart- 
moor is mentioned as a possible source of future 
supply, the examination of which might be undertaken. 
The Cumberland lakes are named, though no dis- 
tinct proposal is made concerning them. Gravitation 
schemes, starting from a high level, are approved, as 
giving London the benefit of a high service with a 
small amount of pumping. Thus there would be a 
substantial set-off against the cost of a long line of 
conduit. But with regard to gravitation schemes 
generally, Mr. Binnie fails to get much support from 
the Royal Commissioners who reported in 1869. They 
were not confident as to the merits of such schemes, and 
they were apprehensive as to the action of soft water on 
lead pipes. But Mr. Binnie appeals to more recent 
experience as favouring his views. The Commissioners 
objected to the risk of making a large community 
dependent on a single source of supply transmitted along 
a conduit of great length. In reply, Mr. Binnie points to 





the Croton aqueduct supplying New York, the Paris works, 
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Manchester with its 100 mile conduit from Thirlmere, 
and Liverpool with a conduit of 66 miles from Wales, while 
Bradford has just obtained Parliamentary sanction for a 
scheme with a conduit of 40 miles. Still, the London 
water supply is a big question, and must be very carefully 
dealt with. Mr. Binnie has written a calm and business- 
like report. He asks that a searching inquiry may be 
conducted into the subject, and to this there need be no 
objection. Sir John Lubbock, the Chairman of the 
London County Council, has written to the Marquis of 
Salisbury, asking, on behalf of the Council, that the 
Government will undertake the proposed inquiry. To be 
of real value, the investigation ought to be so regulated 
as to be thoroughly impartial, and for this reason it is to 
be hoped that the Government will take the affair in hand. 
The question is one of vast importance. Millions of 
money are at stake, and millions more might be thrown 
away if a wrong enterprise were entered upon. Above 
and beyond all mere monetary considerations, is the 
health of the largest and most populous city in the world. 


HOME RULE FOR THE NAVY. 


Sir Witu1aM Jervots has contributed an article, chiefly 
on the defence of our coasts and ports, bearing the above title, 
to the current number of the Nineteenth Century, which has 
attracted considerable attention. The subject with which 
he deals is confessedly most important, and as an engineer 
ofticer of long and special experience in the matter, anything 
from Sir William Jervois would carry weight; but when 
as a Royal Engineer officer he proposes to hand over to the 
Royal Navy duties hitherto undertaken by his own corps, 
and by the Royal Artillery, he occupies a position which is 
positively startling. This will appear the more significant 
when we remind our readers that in the report on the 
exhibits of the Paris Exhibition of 1889, the same recom- 
mendation was made by Lieutenant-Colonel O’Callaghan 
of the Royal Artillery and Major Clarke of the Royal 
Engineers. 

Attention was drawn to a want of systematic arrange- 
ment for the working in concert of our naval and land forces, 
and a Royal Commission was appointed to inquire into it, 
with the Marquis of Hartington as chairman, in 1888, 
when our present system was declared to be “ unsatisfac- 
tory and dangerous.” Naval witnesses contended for the 
necessity of a fleet having complete freedom of action in war, 
and military authorities with equal reason urged thataneces- 
sary element in all their plans must be the knowledge of 
how much assistance they might reckon on from the Navy; 
so that the Commission clearly and forcibly observes : 
“There does not appear to us to exist sufficient provision 
for the consideration by either service of the wants of 
the other. It seems to be assumed, without adequate 
ground, that each will be in time of need prepared to 
give the assistance essential to or highly necessary for 
the efficiency of the other; and there is a want of such 
definite and established relations between the Admiralty 
and the War-office as would give the opportunity to 
either department of calling the attention of the other to 
the condition of the establishments, and preparations in 
which it is vitally interested.” 

In addition to this weighty language, we are reminded 
of the fact that the Naval authorities have pronounced 
the torpedo system of defence now in the hands of the 
Royal Engineers to be faulty and requiring alteration— 
not in Sir W. Jervois’ article, but quoted from “ Hazell’s 
Annual,” 1891, where the proceedings of the Commission 
are reviewed under the word “ Navy,” in an excellent arti- 
cle—and Lieutenant Colwell, of the Intelligence Depart- 
ment, U.S. Navy, reports that : “ The coast defence of Great 
Britain is notably the most inefficient of-any of the 
great European Powers.” Under these circumstances, 
the Hartington Commission considered certain alterna- 
tive remedies: (1) The appointment of a Minister of 
Defence, with a professional officer of each department 
under him ; (2) the investment of a professional officer 
who would sit in the House of Lords, with supreme and 
responsible control of each department, the necessary 
link between the two being supplied by the appointment 
of a civilian minister, who would sit in the House 
of Commons. Both these alternatives being dismissed, 
however, by the Commission as open to grave objection, 
the suggestion is finally offered that “there might be 
some advantages in the formation of a naval and military 
council, which should be presided over by the Prime 
Minister, and consist of the parliamentary heads of the 
two services, with their professional advisers.” Not 
unnaturally, Sir William is disappointed that such a 
mountain of significant and ominous language should 
bring forth such a rat as the words, “there might be 
some advantage;” and we concur with Sir William in 
his disappointment. For a parallel we really have to 
turn to the White King in “Alice through the Looking- 
glass,” settling the question of the queen being hotly 
pursued by an enemy by making a memorandum of her 
as a “dear good creature,” for this council would have no 
executive functions, it could only make memoranda, 
which would do no more than those made already, even 
if it did not “spell creature with two ‘e’s.’” To come, 
however, to the important consideration of what is to be 
done in earnest, Sir William thinks that the key of the 
question lies in the fact that England is essentially a 
naval Power, that all her operations of war depend on 
her Navy in a sense that is not true of those of other 
Powers. Military operations with us depend always 
more or less on a naval base of supply, and only as a 
naval Power are we really formidable. The blows of 
England are long-reaching rather than heavy — 
we are now interpreting, not quoting from the 
article before us—and her long reach depends wholly on 
her Navy. On the Continent our Army is nowhere; but 
we can probably dispatch a force of 15,000 men to 
Burmah with less fuss than France makes about sendin 
10,000 to Algiers, and France approaches us in nav 
power very much more nearly than any other nation. 
Let us recognise this fact, urges Sir William, and in 
order to obtain a harmonious system of defence of our 





* See Tue Enorneer, July 25th, 1890. 


ports and communications, let us put the whole under 
the control of our naval authorities. If Germany, with 
a small navy and an enormous army, places her coast 
defence in the hands of her navy, much more should 
England, with her enormous navy and small army, do so. 

Of course, the reply to this is that the defence of the 
German ports is a small matter indeed compared with 
those of England, which involves the charge of the main 
bulk of our artillery matériel and batteries all over the 
world. The sea defences of Plymouth, Pembroke, Hong 
Kong, the Straits Settlements, Ceylon, and Mauritius 
are enumerated as a beginning; but substantial as it is, 
it is nothing to the bulk of the work which has to 
follow. Doubtless, the larger the work, the more im- 
pet it is that it should be performed in the best way; 

ut it means an entire revolution, sweeping away a great 
part of our Artillery and Engineers; or rather, as we 
understand the suggestion, transferring them to the 
Admiralty. We scarcely think that the extent of the 
change is realised by those who have proposed it; but it 
is obvious that, seeing our land forts amount to almost 
nothing, we should have almost nothing left to the War- 
office but field artillery with probably barely the nucleus 
of a siege train. The whole of our heavy artillery, and with 
it nearly the whole of the scientific work connected with 
artillery, would have passed over to what Sir William calls 
the “ Royal Naval Artillery.” A nearly corresponding 
revolution would take place in the Royal Engineers, for 
their work in forts is inextricably mixed up with the 
ey: Passing over the question of how this is to be 
effected, and supposing it done, the difficulties are by no 
means over. So mixed up are infantry necessarily with 
our naval defences, that the confusion and clashing that 
now arises would surely become aggravated by the inti- 
mate mixture of the infantry under the War-office and 
the Artillery and Engineers under the Navy. Just as 
Marines on joining our army must come under army autho- 
rity, so must these be placed under the naval authorities 
for the future. How can we stop short, then, of a Royal 
Naval Infantry? What this amounts to, in fact, is that a 
very large proportion of our army should be transferred to 
the Marines. The advantages of such aradical change must 
be made very apparent, and the whole question thoroughly 
thrashed out before it is carried out. Presented as it is, 
there are, of course, many difficulties. The position of a 
general in any of our expedition wars, except perhaps 
those originating in India, would be for the future very 
dependent. In any war, blows are struck by forces 
concentrated by drawing men from garrisons, which are 
for this purpose made up by such elements as can be sub- 
stituted. For the future, consequently, a large proportion 
of such troops must necessarily be Marines, and their 
supply dependent upon the Admiralty. In the case of a 
war, consisting wholly of an expedition up the country, 
no difficulty would arise; but in a general war, can it be 
supposed that the Navy will willingly hand forces over to 
the Army when they may hope to use them themselves? 
In our judgment, so long as an Army and a Navy exist, 
the increase of one at the expense of the other will not do 
away with the need of an organisation to enable both to 
work for the common object of both defence and attack, 
for these two cannot be separated; and it will be 
said, indeed, by many, that the most natural dividing 
line is drawn between operations on land and those 
on the sea. Sir William undoubtedly, however, points 
out an evil which exists in the work of garrisoning 
and of the defence of sea-ports being regarded with dis- 
favour as unpromising by the Artillery and Engineers 
compared with more active work. So true is this, that 
we think an experiment might be made in the direction 
indicated by Sir William’s paper with advantage, such as 
might be pushed further or not, as might seem best in the 
future. Suppose that the torpedo or submarine-mine 
work and the sea-front batteries be undertaken bythe Navy 
at some one or two ports as suggested, attention would be 
focussed on the experiment and on the subject generally, 
and a certain amount of competition excited which might 
give the interest needed to this branch of operations. The 
Marine Artillery have always done their work admirably, 
so have naval gunnery officers. Surely much good would 
result from trying in comparison a system of naval defence 
and one of defence under the War-office, as applied to two 
ports selected for the purpose. This would, we think, 
stimulate the working-out of the question strongly. Be 
the results of such experiment what they may, however; be 
the share taken by the Navy greater or less, it is absolutely 
necessary that some system should be brought in for the 
harmonious working together of the two services, and we 
should hope that the experiment above suggested might 
prove valuable in illustrating the necessity for it. 

There is another matter to notice, namely, efficiency in 
detail. Unhealthy, jealous feeling we should greatly regret, 
but healthy competition between two ports might doa 
great deal of good in this direction. Field batteries are 
readily and constantly compared one with another—atten- 
tion is attracted to most elements in them; and in field 
batteries such elements are in admirable order. Until shoot- 
ing competitions were established, our shooting was notably 
neglected; both opportunity and object for exertion were 
wanting. It was the same with our infantry shooting. The 
elements on which the efficiency of an artillery district 
greatly depend are unfortunately such as can hardly become 
well known, and little credit is to be earned in bringing 
them into good order. An officer who insists on establish- 
ing a good system of arrangement of all the stores in the 
magazines in his district, and perfecting all the local 
knowledge of the men, meets with many difficulties 
and little thanks. Any plan which will focus attention 
to such matters will do good; and if unhealthy jealousy 
is kept down, as we hope it might be, benefit would 
accrue, and fresh fields of distinction be opened to both 
services in the direction where it is specially needed. 
Certainly nothing could be more opposite to envy or 
jealousy than the picture before us of Artillery and 
Engineer officers proposing that the Navy should take up 
the work indicated. During the past years something 





has been done to stir up our officers stationed in coast 





districts by such operations, as that at Dover or at 
Berehaven; but much more is needed in this direction. 
If Sir William Jervois’ article has the effect of working 
up the whole question, it will have done us valuable 
service. 


SUPERHEATED STEAM, 


History repeats itself in technical affairs as well as 
in politics. At a comparatively early stage in the de- 
velopment of the steam engine superheated steam was 
used, and now we find, among American engineers at all 
events, the manifestation of a strong tendency to try it 
again. It is well-known that Hirn advocates its use, 
and we have reason to believe that English engineers 
are again turning their attention to it, as something 
more certain in its effect than the much-belauded steam 
jacket. There can indeed be no doubt that if it were 
possible to work with steam sufficiently superheated 
very remarkable economy would be obtained in engines 
working at high pressures and with large ranges of 
expansion. Under such circumstances, cylinder con- 
densation would be annihilated. The difficulties which 
stand in the way and apparently prohibit the use of 
superheated steam are partly real, and exist under 
modern conditions. They are partly ideal, traditional, 
inherited from the past. It is worth while to consider 
them, and so ascertain whether it is or is not possible to 
overcome them. 

Rankine has shown that when steam of any pressure 
has been superheated about 40 deg., it may be regarded as 
a steam gas; it is then quite dry. But the reserve of 
heat represented by this 40 deg. would be too small to 
—— cylinder condensation, although it would no 

oubt reduce it. However, even though cylinder con- 
densation still took place, the advantage gained by sending 
only dry steam into an engine can scarcely be over- 
estimated. The whole weight of engineering opinion is 
on our side when we say that anything like maximum 
economy is impossible unless the steam is dry. The 
objection raised to the use of dry steam is that it 
becomes necessary to lubricate the cylinder, and difficult 
to find a suitable oil. This is, we venture to think, one 
of the traditional objections to which we have referred. 
In 1860, for example, when Messrs. Napier, Boulton and 
Watt, Maudslay and Field, and others were fitting 
superheaters, mineral oils as lubricants were prac- 
tically unknown. ‘Tallow was the normal grease for a 
cylinder; and, under the influence of superheated 
steam, it quickly charred. Hemp packings were used in 
stuffing-boxes and were rapidly destroyed. In the 
present day we have mineral oils which will stand a high 
temperature without charring or thickening, and we have 
metallic and asbestos packed stuffing-boxes. In 1860 
only slide valves were used, and these suffered exceed- 
ingly from the action of superheated steam. In 1890 we 
use piston valves. So far, all the conditions are much 
more favourable to superheating than they were; on the 
other hand, the temperature of the steam now used in the 
best modern engines is seldom less than 370 deg., or about 
100 deg. higher than that used in 1860. There is, how- 
ever, no reason to think this is an insuperable difficulty ; 
on the contrary, we believe that it would be just as easy 
to use ordinary saturated steam, with a temperature of 
420 deg., as it is to use similar steam with a temperature 
of 870deg. The trouble is not in the temperature but in 
the dryness of the fluid. Absolutely dry steam would be 
as harsh and cutting in its effects at 300 deg. or even less, 
as at 420 deg., only in the first case it would be easier to 
find a suitable lubricant than in the last. As we have 
said, we believe that this difficulty might be overcome ; 
and it must not be forgotten that it would concern the 
high-pressure cylinder only, for both the other cylinders 
would receive saturated steam, not steam gas; for the 
performance of work in the last cylinder would suffice 
not only to use up all the superheat, but some of the 
latent heat as well; and, indeed, if expansion was carried 
to some length in the first cylinder, the difficulties of 
lubrication would be mitigated. It will be seen that we 
are very far from advocating any approach to what may 
be termed excessive superheating; we propose nothing 
more than the complete drying of the steam, and the 
addition of a very moderate temperature, from 40 deg. to 
50 deg. Fah., would be sufficient. 

Assuming that it would be possible to work an engine 
under the stated conditions we have next to consider how 
the steam is to be superheated. It may be said here at 
once that unless this can be done by utilising heat which 
would otherwise be wasted, the economical advantage 
may be altogether sacrificed. The superheater should be 
situated in some part of the flues, uptake, or chimney. 
In all this there is no difficulty. The trouble is that 
wrought iron pipes used as superheaters burn away very 
rapidly, and, if used with high-pressure steam, serious 
accidents might readily ensue. en we come to con- 
sider this difficulty, however, we find that it is more or 
less traditional. The pipes were always so situated that 
they were raised to a red heat, or something very near it, 
during the time the engine was standing, or while steam 
was being got up. Unless the engine was running, and 
steam passing through the superheater, there was nothing 
to ove! 3 the pipes, for there was no current. The situa- 
tion of the superheater was much too hot. The pipes 
of Green’s economisers last a long time, and the water 
within them may be raised toa temperature considerably 
above that of the water in the boiler. There would be 
little difficulty in making steam onits way toa santo | 
engine pass through a set of Ee answering in all 
respects to an economiser, in which all the suspended 
moisture in the steam would be evaporated ; and there 
would be no trouble in so arranging the dampers that 
until the engine was started, the hot gases from the 
boiler would be diverted from the superheating pipes. 
There would be some trouble in making similar arrange- 
ments at sea, but ingenuity would overcome this. 

If engineers were once. convinced that a great saving 
might be effected by the use of superheated steam, we 
suspect that many of the objections now urged against 
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it would be nomore heard of. The use of high pressures 
at sea was at one time regarded as simply impossible. 
Most difficulties, indeed, shrivel into nothing in the gras 
of the engineer. We have no recent experiences to f 
back on, because superheating has not been tried at sea 
for many years; but very satisfactory results have been 
obtained with Peninsular and Oriental steamers. Thus, 
for example, the consumption of the s.s. Alhambra, 
plying, in 1859, between Southampton and Lisbon, was 
reduced from 20 tons per day to about 18 tons. The 
Colombo, a ship of about 2000 tons, had her consumption 
reduced from 58 tons per day to 44 tons. The con- 
sumption in the Ceylon, another 2000-ton ship, was cut 
down from 61 tons a-day to 41 tons. In the Alhambra 
and Ceylon the apparatus was fitted by Messrs. Lamb 
and Summers to old boilers. It is not to be assumed 
that anything like the same saving could be effected by 
superheating steam for a modern engine; and we do 
not believe that the whole of the saving attained 
in the cases we have cited was due to super- 
heating. We have no doubt that a great deal of 
water found its way into the superheater, and was 
there converted into steam, and in this way boilers, 
before wasteful, became economical. Some of the saving 
was due to this cause and some to superheating, and 
it is quite on the cards that very similar results might 
be secured with the modern marine boiler. Many 
engineers maintain that the modern or Scotch boiler 
always makes very wet steam, and that the addition of a 
steam drum in no way tends to dry it but rather to make 
it worse. If, now, we assume that 10 per cent. of all the 
water pumped into the boiler leaves it again with the 
steam as insensible priming—a by no means exorbitant 
assumption—and that the whole of this could be converted 
into steam, after it had left the boiler proper, and before 
it reached the engine ; it is clear that, provided the work 
was done by heat which would otherwise have gone u 
the chimney, a direct saving of 10 per cent. in fuel ae 
be effected, the steam-generating apparatus becoming 
that much more efficient, to say nothing of the further 
benefit derived by the use of steam in the engine 
instead of wet steam. 

Engineers are in this country just as anxious to effect 
improvements as are their brethren in the United States ; 
and wé are strongly of opinion that there is ak gr no 
better prospect of obtaining a satisfactory result, than is 
to be found in devising a method or methods of drying 
steam and raising its temperature a few degrees above 
that normal to its pressure. 





A CHECK TO SHIPBUILDING. 


Ir would appear from the latest return of the official 
Shipping Register that the addition of tonnage to the 
merchant navy is at a diminished rate. For the past month 
the steam tonnage added to the registers of the United 
Kingdom aggregated 25,453, and that removed from these 
registers was 20,114. The gain was, therefore, about 5300 
tons; but from that the loss of sailing vessels is to be taken. 
The additions of sailing vessels were to the amount of 6678 
tons, and the removals were 16,738 tons, so that the decrease 
was about 10,060 tons. Taking the usual comparison of 
sailing and steam tonnage, we find that the gain in the steam 
tonnage is reduced to about 2000 tons for the month—a com- 

tively trivial rate of increase to that which has been 
own for some time. It is quite true that the tonnage of 
losses is greater than that of the gains by the transfer to 
foreigners, so that the whole of the steamships removed are 
not removed from the carrying service, but they are in part 
only transferred to another flag. But, on the other hand, 
there seems more of the steamers that are added of a class 
that fits them for special service. For instance, in the steel 
steamers added to the register in the past. month, there were 
8 out of a total of 26 that were each under 100 tons, and out 
of 15 iron steamers registered, there were 10 that were each 
under 100 tons, so that in these two classes there were large 
numbers comparatively that were not ocean-carrying steamers. 
If to these vessels be added the numbers of the liners that were 
built, it will be found that only a limited amount of cargo- 
carrying tonnage has been registered in the past few weeks, 
whilst the losses have included a large proportion of this ty 
of steamship. At the present time, such a check to the 
increase of the tonnage—though it may be only a temporary 
one—is most valuable. It is to be ted at this season of 
the year, for the rapidity of building is necessarily checked 
by the shorter days and the frost, and on the other hand, it 
is usually found that the losses are the heaviest at this 
period of the year. The check to shipbuilding, aided by the 
large amount of tonnage that is laid idle, must be beneficial 
to the freight market, though the very large amount of ton- 
nage that is “preparing” to be put down on the stocks, 
makes it certain that that check will be only for a short 
duration, and points to the need that there is for the ship- 
owners to endeavour to find out new trades in which the 
enormously swollen tonnage may be employed with more 
profit than at the present time seems to be the case with 
some steamships. 


THE PROSPECTS OF TRADE. 

THE Master Cutler of Sheffield has been ing to the 
railway men of that town. His remarks took the dual form 
of regret for strikes and warning against asking too high 
wages. He regarded it as most deplorable that, in these 
closing years of the nineteenth century, they could not find 
some more rational way of settling disputes between masters 
and men than by these disastrous strikes. The effects of such 
calamities, he contended, were to wound trade very deeply; 
and, if continued, to drive it away altogether. The Master 
Cutler reminded his hearers that, up to the Great Exhibition 
of 1851, England was practically the workshop of the world. 
We then opened the eyes of the foreigner to the secrets and 
processes of our manufactories, and ‘‘ made him wise through 
our foolishness.” From that day many other countries, 


particularly in Europe and America, had made vast strides |- 


in manufacturing enterprise. Some of them, which were 
once our principal markets, had not only ceased to be our 
customers for certain classes of goods, but had also become 
our greatest rivals in neutral markets, While he was anxious 
to see the British working-man everywhere well remunerated 
for his labour, he impressed upon his audience that there was 
& point at which higher wages would simply mean great 
poverty and distress amongst a vast portion of our popula- 





tion. Asa manufacturer whose business it was to be con- 
stantly on the look-out for trade to keep our men employed, 
and our machinery in motion, he knew what was going on in 
other countries. He particularly instanced the progress 
made in Germany and nce, and assured the people before 
him that if was-daily becoming more difficult to maintain our 
foreign trade, while in the home markets English-made goods 
were being turned out by wares of foreign make. The Master 
Cutler, however, believes that the trade of the country will be 
retained, because of his faith in the strong common sense of 
the British race, which would soon prevent them being duped 
by the fallacies of paid agitators who would lead them into 
courses fatal tothe manufacturing and commercial supremacy 
of the country. 
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Mazimilian Schumann. SaVie et ses Giuvres. Par Schroeder. 
Traduction de Capitaine Commandant Bodenhurst, de 
l’Artillerie Belge. Imprimerie de Walter Ochs et Cie., 
Magdeburg. 1890. 

Tuts is a French translation of a short sketch—originally 
in German—of the life and work of an officer who was 
recently a prominent figure in the world of ordnance, 
especially in connection with the question of inland forti- 
fications ; it will therefore possess considerable interest 
for artillerists. 

Maximilian Schumann was born at Magdeburg, in June, 
1827. He was the son of an officer in the Prussian 
infantry, and at fifteen, his school life being over, he 
passed into a lyceum preparatory to following his father’s 
profession. Here he showed great aptitude for physics, 
chemistry and mathematics, and eventually obtained a 
commission as second lieutenant in the 8rd division of 
pioneers. For several years he was employed about the 
fortifications of Cologne, Luxemburg, and Minden, and 
after passing through different ranks, the English equi- 
valent of which it is difficult to trace, he received his pro- 
motion as second captain in April, 1861. Atthis time he 
was stationed at Mayence, having married three years 
previously, and was holding an appointment in con- 
nection with the fortifications of that town. In 1863 
he was sent by the King of Prussia to England for 
ten weeks, in order to study the latest development 
of the question of the employment of iron for the purposes 
of fortification. The results of this visit were sufficiently 
remarkable for the authorities to send him a second time 
to England in 1865, for a visit of four weeks to witness 
further experiments on this subject. On his return he 
submitted his project of an ‘‘ armoured battery” to the 
Prussian Government, who, with the military commission 
of the German Confederation, viewed it with favour. 
Funds were furnished for the construction of it on the 
plain of Mayence, and early in the following year, in the 
same place, experiments were initiated, which were 
attended by officers from England, Russia, &c., Belgium 
being represented by General Brialmont. 

In 1868 Schumann became a member of the Committee 
of Engineers, and a year later obtained his first distinction, 
the order of the Red. Eagle. Soon after he was authorised 
to project a rotating armoured turret and to direct the 
execution of it. It was constructed in the Tegel polygon 
for the purpose of experiments, and these were com- 
menced in 1870, but were interrupted during the Franco- 
Prussian war, and terminated only at the end of 1871. 
Schumann, now a major, was sent to the front in the 
division of the Grand Duke of Mecklenburg-Schwerin, 
and was eventually attached to the siege-party in the 
south of Paris. He distinguished himself greatly during 
the war and received numerous decorations, among which 
may be mentioned the order of Leopold of Belgium, the 
Commander’s Cross of the order of the Crown of Italy, 
and the Iron Cross. At the conclusion of the experiments 
at Tegel in 1872, Schumann took his retirement, to the 
surprise of those who had witnessed his professional 
successes; his reason for this step apparently being that, 
as a private individual, he would be freer to work out his 
theories than he could be as an officer. For more than 
six years he studied quietly the question of the fortifica- 
tion of inland fortresses, at the end of which time he 
submitted to the German Government a number of new 
projects, in which, amongst other important features, 
there appeared for the first time a design for an armour 
carriage. These were approved generally by the War 
Department, but were not at once adopted. 

For a long time past Schumann had felt that his 
ignorance of technical details was a serious hindrance to 
the carrying out of his theories, and that he greatly 
needed some means of putting the latter to a practical 
test. With the idea of finding a collaborator who should 
meet this want, he addressed himself to Herr Gruson, whose 
ironworks at Buckau-Magdeburg were now celebrated, 
and these negotiations proving satisfactory to both parties, 
a contract was concluded between them in March, 1883. 
Although Schumann continued to have a house at Mosbach- 
Bieberich—where, after his wife’s death, he lived with his 
widowed sister—he henceforth stayed frequently, and 
during long periods, at Buckau, which he regarded as a 
second home. His relations with Gruson were always 
most cordial, and his position in the firm exactly realised 
his desires; he had a private office in the works, and on 
sketching out a new project he had only to open the door 
and hand out the paper, to see it carried into execution if 
practicable. Henceforward it becomes difficult to distin- 
guish between the designs of Schumann and those of 
the firm of Gruson, for there was usually so much mutual 
adaptation and modification that it is probably fairer to 
view these productions as the joint work of Schumann 
and Gruson, 

In 1888, the present German Emperor, then Crown 
Prince, visited the Grusonwerk and had a personal conver- 
sation with Schumann. It was perhaps in consequence 
of this that in August he was promoted to the rank of 
lieutenant-colonel, a most exceptional mark of distinc- 
tion to confer on an officer who had retired from the 
Army for sixteen years. He also received the Com- 
mander’s Cross of the Order of the Star of Roumania, in 





recognition of his activity in that country. About this 
time he had an attack of apoplexy with paralysis, but he 
seemed to recover his usual health, and his friends were 
not apprehensive. However, in the following summer, 
while staying in the Hartz with his widowed sister and 
niece, he was suddenly seized with the same sort of attack, 
and died on September 5th, 1889, at the age of sixty-two. 
It would be impossible here to attempt to deal with the 
successful designs of Schumann, but many examples of 
them will be found in the report of Gruson’s experiments 
at Buckau-Magdeburg, published in Tue ENGINEER last 
October and November. 


Blackie’s Modern Cyclopedia of Universal Information. A 
handy book of reference on all subjects and for all readers. 
Edited by CuarLes ANNANDALE, M.A., LL.D. Vols. VII. 
and VIII. London: Blackie and Son. 1890. 

THESE volumes complete this little cyclopedia, which 

forms a handy work of reference on subjects of all the 

kinds that can be thought of—including arts, sciences, 
industries, geography, history, ornithology, archeology, 
natural history, engineering, physics, gazetteer, and 
many others. The articles are most of them very 
short; but some are of considerable length, and many 
are illustrated by very excellently executed little engrav- 
ings and maps. As an encyclopedia in brief it is as 
oa as a modern illustrated dictionary of English 
words; and although we could wish, as we have said of 
the earlier volumes, for some fuller or more recent descrip- 
tions or illustrations of scientific and engineering appa- 
ratus and subjects, it must be remembered that but 
comparatively little room can be spared for such special 
matters in a cyclopedia of eight small volumes, contain- 
ing nearly 28,000 articles, and although excellently 
printed, published at a low price. Still, something later 
than the old wooden ship’s windlass might have been 
mentioned in 1890; something more recent might have 

been shown to illustrate a thrashing machine than a 

Scotch machine of forty to sixty years or more ago; a 

steam engine of later date than a beam engine of forty 

years ago, and the De Bay double-action screw propeller 
should not have been chosen to show the usual screw 
propeller in position, as it is not at all like the other 
sca tog are correctly illustrated. Fortunately, 

owever, the illustrations and information on these 
subjects are not required by the vast majority of the users 
of such books, and we must admit that these technical 
things are on the whole better done in the latter than in 
the first volumes. For the general reader Dr. Annandale 
must be said to have produced that which he promised, 
and his work is down to date on all popular matters. 


Manual of Assaying. By WALTER LEE Browy, with additions 
by A. B. GrirrirHs. 8vo. pp. 333. London: Walter 
Heinemann, 1890. 

Tus is a reprint of a book that has passed through three 

editions in the United States of America, and which it 

has been deemed advisable to present to English assayers 
and students, with the hope that it may be of value in 
giving them the necessary information in a clear, simple, 
and thoroughly detailed manner, and unburdened with 
unnecessary matter. Much of the text is extracted from 
former works, but, as the preface states, with the written 
permission of the authors, editors, or owners of copyright, 
as the case may be. The result is a careful and well- 
arranged little manual, from which sundry hints may be 
obtained as to details of foreign practice, but otherwise 
it scarcely bears out the promise of the preface. The 
burden of unnecessary matter is avoided by a standing 
reference to Mitchell at the end of most of the chapters. 

Some of the best put information is derived from Mr. 

C. H. Aaron’s excellent book on gold and silver assaying. 

The chapter on fuels is rather deficient in detail, and we 

doubt whether it would be possible to make a coking 

assay successfully from the directions given, as none of 
the difficulties are noticed. The Thompson calorimeter is 
said—p. 212—to give very accurate results, while on 

p- 214 the incidental errors are said to require cor- 

rection by adding 10 per cent. to the observed tempera- 

ture, which has been found to be near enough for all 
practical purposes. The latter statement represents the 


ed | generally received view, but it is certainly incompatible 


with the first. 
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THE GRAYDON DYNAMITE GUN. 


(For description see page 9b.) 
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THE GRAYDON DYNAMITE SHELL. 
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THE GRAYDON DYNAMITE PROJECTOR. 





Our readers are aware that experiments have been carried 
out for some time in the United States with dynamite shells, 
with varying success. In our Wry Remi for February 22nd, 
1889, will be found an illustrated description of an experiment 
made with the Graydon Dynamite Gun in 1887. We re- 
produce our illustration here, and summarise the official 
report. 

The invention of Lieutenant James Graydon, late United 
States Navy, is as follows. His object is to enclose dynamite 
in a steel shell in such a way as to protect it from premature 
explosion or shock of discharge, and from explosion on impact 
before the desired penetration is achieved. To this end he 
lines a steel shell, shown below, with asbestos, A A A, to 
prevent the conduction of heat from the shell to the charge 
B, B, either in the gun or on impact. To render the dynamite 
safe, and to prevent the nitro-glycerine from escaping and 
collecting in any one part of the mass, he makes up the 
dynamite in small cubes of half-inch wide, or in cylinders or 
spheres, which he encloses in paper saturated in paraffin, so 
as to seal them up hermetically. These are Aral inside the 
asbestos-lined shell, being grouped in sections by divisions of 
thin metal paper or wood in larger shells. A wad is used at 
the base of the shell, to diminish the shock of discharge. 


The arrangement for slow action to insure penetration before | 
iece, or striker C, with a | 


explosion is to place the contact 


spiral spring D in front of it, which must be set up before the 
striker is fired by detonation. 











DYNAMITE SHELL. 


The American official report of a trial of this shell, in the 
summer of 1887, may be summarised as follows: The target 
consisted of a portion of a turret of 14in. wall, made up of 
two thicknesses of Tin. plates, laid so as to break joint and 
roofed over with 3in. plating; the whole was bolted together 
with 1}in. bolts. This had been attacked by guns before, and 
had shot marks and some cracks in it. It was set up without 
backing, and was not in any way supported or braced. The 
gun employed was a Tin. Amies wrought iron muzzle-loading 
rifle piece. The projectiles were steel shells of the service 
pattern, but provided with a large opening in the base to 
enable the shell to be charged on Graydon’s system. The 
total weight of filled shell as fired was 1221b.; the weight of 
powder firing charge was 231b.; the bursting charge was 2:31b. 
of dynamite No. 2. 

The claims of Lieutenant Graydon for his shell are 
enumerated as follows by the Government report :—(1) That 
the action is delayed until the penetration necessary for full 
effect is obtained. (2) Shells charged with dynamite on this 
system can be safely fired with all guns. (8) Safety in 
handling and store is secured. (4) No special construction 
of shell is necessary so long as access can be obtained to the 
interior. (5) The shell will only break up by the action of 
the fuse on impact, so that the full range can be secured. 
(6) The compound will not explode if struck or penetrated by 
small arm bullets. 

For the first round no fuse was used, the projectile struck 
the left-hand section of the target 2ft. above the horizontal 
joint and 2}ft. to the left of the embrasure—see Fig. 1 and 2— 
which show the turret after three rounds, as sketched by 
Lieutentant Graydon. The shell entered 2in. to 3in. into the 
iron and exploded with great violence. The shell apparently 
had not struck fairly point first. The cover was lifted from 
the turret and toppled backwards. Seven roof bolts were 
broken and some cracks made. 

The second round was fired with a fused shell; it struck 
the turret in an old indentation, partly overlapping that of the 
first shot, and exploded. It increased the first indentation by 
about 2in., and continued the crack made by the first shot and 
several others. The third round was fired fused. The shell 
struck in an old indentation Sin. deep, 1ft. below the horizontal 
oint, and 8ft. from the left edge of the target, and exploded. 

t completely penetrated the front plate and bulged and 
cracked the rear one. It made considerable cracking and 
a pene of the plates One piece was detached from the 
left of,the target about. 3ft. square, the report says, weighing 
about 2700 lb.—but marked as weighing 40001b. in the sketch 
—see Fig. 2. This was thrown 18ft. to the left. Four 
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rounds were then fired on December 2nd, of which the first 
one—round 4—fired at a wooden target one mile distant, 
burst prematurely at from 300 to 400 yards from the gun. 
Round 5, similarly fired, burst at or beyond the target. 
Round 6 was fired to sea at 8 deg. 30 min. elevation; it did 
not burst on striking the water. Round 7 was fired to sea at 
13 deg. 30 min. elevation. The shell burst prematurely at 
about 1000 yards from the gun. 

Since that date Lieut. Graydon has not been idle. His 
shells were first fired with gunpowder, but he has now pro- 
duced a pneumatic gun, which we illustrate on p.94 This gun 
has been made by Messrs. Taunton, Delmard, Lane, and Co., of 
Birmingham. The gun is to be discharged by the expansion 
of condensed air, at a pressure of 5000 lb. per square inch. 
The shell is fitted with a telescopic tail, which enables Lieut. 
Graydon to shorten his shell by one-half, and to reduce pro- 
portionately the length of the impulse tube or gun proper. 
The contract with Messrs. Taunton and Co. is for a 15in. 
torpedo projector which will throw a charge of 6001b. of 
dynamite a distance of three miles; but it is expected that 
this contract will be followed by orders for still larger 
weapons. - 

The barrel or pneumatic tube of the gun is of Whitworth 
forged steel, and weighs about eleven tons. It is supported 
at the breech end on fixed trunnions 15in. diameter, which 
are bored for the passage of compressed air. Towards the 
muzzle it is carried on movable trunnions engaged with two 
forged steel arms or levers.. These levers have sliding fulcra, 
and are actuated by a hydraulic plunger for the se of 
elevating or depressing the gun. The breech is closed by 
means of a steel screw-block with interrupted screw threads, 
as in heavy service ordnance. The peculiar feature of this 
particular Graydon gun is that it can be loaded at any degree 
of elevation within its working range. Pivotted to the breech 
trunnions there is a loading slide or tray for the reception of 
the projectile or torpedo, the weight of which is about one 
ton. This slide, at all times when the barrel is elevated 
above the horizontal line, rises by hydraulic pressure to 
receive the projectile from a tram-trolley. By opening 
a valve, the slide is then made to descend with its 
load, and becomes lineable with the barrel of the gun. 
On each side of the barrel is fixed a small double-acting 
hydraulic cylinder, the plungers of which not only control 
the movement of the loading slide, but also, by their con- 
tinued action, draw the projectile up into the barrel, where 
it is held. The breech-closing block, suspended above the 
trunnions by counter-weights, then descends, and is also 
drawn into the breech by the crossheads of the hydraulic 
plungers, and locked. The gun is now ready for discharge. 
The compressed-air reservoirs, a complement of which num- 
bers thirty-two, are 4ft. long and 10in. in diameter, are made 
of metal jin. thick. They are tested to a pressure of four 
tons to the square inch. They are carried with the gun in 
four sections of eight each, two on each side of the gun- 
carriage. Filled with air compressed to 5000 Ib. per square 
inch, or about 1-340th of its original volume, the capacity of 
each at the working pressure is 17,000 cubic feet of air weigh- 
ing 11 cwt. in its compressed condition. Any number out of 
the four sections ma, discharged, according to the range 
desired or the weight of the projectile. .The discharging 
valves are a peculiar arrangement of the piston type, and are 
packed on the hydraulic system. All valves and pipes, where 
not forged, are of Whitworth cast steel: The carriage on 
which the barrel is mounted is constructed of heavy steel 
plates, with massive trunnion bearings of cast iron, secured 
to it by means of numerous turned bolts. The carriage is 
supported on the roller path with conical rollers, geared 
together and actuated by a Heenan and Froude spherical 
engine, the motive power of which also is compressed air. 
The roller path, which will ultimately be imbedded in concrete, 
is made in sections of cast iron. It is 21ft. in diameter, and 
is planed on its surface. .The air from the compressor is 
passed to the reservoirs of the gun-carriage through a central 
pivot or swivel tube. The gun can be loaded, elevated, trained, 
and discharged by one person. 

With the gun there is, of course, a ial air-compressor, 
a modification of the high-pressure machines designed by Mr. 
H. Lane for oxygen, hydrogen, and carbonic acid. The air 
is compressed in four stages, the pistons decreasing in dia- 
meter at each stage. The first, which draws the air from the 
atmosphere, is 12in. in diameter, and the last, which delivers 
it to the reservoirs, is 2}in. After each operation the air is 
cooled by a tubular coil surrounded with water. The con- 
struction of the pneumatic gun has been carried out by Mr. 

e, engineer to the company, under the supervision of the 
inventor, Lieut. J. W. Graydon, of the United States Navy, 
who has been residing in Birmingham with that object. It 
is in some measure due to Lieut. J. W. Graydon that the 
apparatus for throwing highly explosive shells considerable 
distances with accuracy is at present engaging the serious 
attention of allthe Powers. The United States Government 





tn SWht 

VIEW Zot Soll 

has not only spent already a £ deal of money on this;class 
of weapon, but is setting aside funds for the purchase of 250 
of them. There is no doubt that the apparatus found most 
efficient and convenient for the purpose will ultimately be 
largely adopted. Five European Governments have sent 
representatives to Birmingham to see and to report upon the 
Graydon projector during its construction ; and the Chinese, 
Japanese, and South American Governments profess them- 
selves greatly interested in its success. 








VISIT TO THE WORKS OF THE ELMORE 
COPPER DEPOSITING COMPANY, LIMITED. 


On Tuesday last a press visit was paid to the works of the 
Elmore Copper Depositing Company, Limited, at Haigh Park, 
Hunslet near . The guests, to the number of about 
thirty, started at 9 a.m. from St. Pancras, and travelled by 
Pullman car to Leeds, luncheon being served on the way. 
The party arrived at the Leeds station at 1.30 p.m., where 
carriages were waiting to take them to the works, which are 
about three miles away. 

Messrs. F. L. Rawson and Stepney Rawson and the secre- 
tary of the company, Mr. Shurmer, had given information 
concerning the method of manufacture upon the route, and 

ro es were provided describing the course which would 
followed at the works. On arrival at Haigh Park the 
onus was received by Messrs. A. S. and F. E. Elmore, who 
ave been living in Leeds for a considerable time, and 
managing the process. The party was then conducted round 
the works pe the whole process was explained, from the 
state in which the copper arrives as Chili bars, up to its 
final condition of finished tubes. The present buildings form 
but a small portion of what will be eventually built, and 
adjoining the tube-making works is the plot upon which are 
now being built the works for the Elmore Wire Drawing 
Company, Limited. As yet the walls of the latter building are 
only about 8ft. or 10ft. above the ground, but the immense area 
covered enables some idea to be formed of the magnitude of 
the work which it is intended to carry on there. After 
having observed the process of manufacture, of which all the 
details were explained, the party returned to town by the 
5.30 p.m. train, arriving at St. Pancras at 10 p.m. 

We have merely given a rough general idea of what was 
done upon the occasion of this visit, as it is our intention 
to enter fully into the question in an early issue, when we 
shall be able to place before our readers a full account of the 


rocess. 

P We think that the whole subject of the electro-deposition 
of copper, especially in this particular form of tubes, deserves 
great attention. Whether it is possible to produce yo by 
this process cheaply enough to compete with the ordinary 
methods of manufacture is as yet perhaps a moot question. 
The directors of the company appear to be perfectly satisfied 
upon this point, and state that the initial difficulties have 
now been all surmounted. Not only copper but other metals, 
such as wrought iron, are to be deposited by the process, and 
we are told that boiler shells are eventually to be manufac- 
tured entire, so doing away with the necessity of rivetting. 
This appears somewhat Utopian, but at least the products 
turned out by the company at the present moment seem 
very satisfactory. 








BoarD OF TRADE EXAMINATIONS FOR EXTRA CHIEF ENGINEERS. 
—At the quarterly examination by the Board of Trade for extra 
chief engineers, held in January, the following were successful in 
passing :—John N. Brown, Wigton; Alexander Craigie, Edin- 

urgh; William Scott, Inchture; John M‘Ewan, Musselburgh. 
All these candidates were pupils of Mr, Lockie’s Engineering 
Academy, Leith. 


MARINE ENGINEERING AND NAVAL ARCHITECTURE AT SIBLEY 
CoLLEGE, U.S.—It is proposed, we learn from a circular from Pro- 
fessor R. H. Thurston, to establish in Sibley College, at Cornell 
University, in the year 1891-92, a School of Marine Engineering 
and Naval Architecture. The head of this school, which will form 
one of the most important departments in Sibley College, should 
be a man familiar with both the theory and the practice of his art ; 
able, talented, especially as a teacher, competent to organise and 
to administer aa ge technical school, with a mind large and liberal 
enough to foresee its possibilities and to provide for them, and 
fond of every line of work pertaining to his profession. Should it 

rove impracticable to at once obtain just such a man as is needed 
for this work, the — may be filled ad interim by a younger 
and less distinguished man than ultimately should take charge of 
this work ; but the same qualities of mind and the same general 
experience will be demanded. The appointment will be, it is 
assumed, in the latter case, that of an assistant professor, in the 
former that of an associate or of a professor of marine engineering 
and naval architecture. The compensation and the assignment of 
duties will be matters of discussion when suitable men for the work 
are found; but they will probably be similar to those usual in 
this faculty. 
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ENGINEERS, ENGINE-ROOM ARTIFICERS, AND 
STOKERS FOR THE NAVY. 
(Continued from page 539.) 

ENGINE-ROOM artificers and stokers are under the imme- 
diate control of the engineers of the respective watches. The 
number of engine-room artificers, according to the last 
Navy Estimates, is 1475, divided into 244 c and 1231 
other engine-room artificers. be gps artificers must 
be competent workmen as boile: coppersmiths, engine 
fitters, engine smiths, and patternmakers, who are between 
twenty-two and twenty-eight years of age, of good abilities 
and character, and physically fit for the naval service. Their 
engagement is for twelve * continuous and general 
service. At the expiration of this period, they can renew 
their engagement for a further period of ten years, with the 
option of remaining in the service until the age of fifty if 
phyeinaliy fit. Their pay and position is for :— 

: Pay. Rank. 
Chief engine-room artificer, | £196 17 6 ayear .. Chief petty officer. 


; a second class 127 15 O w + ” 
Engine-room artificer, oa! 25906" -~.....- » 
- second class 109100 ,, .. ” 

thirdclass 104189 ,, .-. ” 
ae fourth class 100 76 ,, ah ” 


seed ai a 's 
Chief and other engine-room cers, when in . a 
cane 60 GMMR. sp meas. vs ne ces im} £18 Ss. o year. 
When in charge of engines in lieu of engineers the 
rates of ci pay given on page 539, vol. xx. 
When emplo: in repairing machinery or boilers 
in ships o than their own: chief engine-room} 3s. 6d. a day. 
Ditto—engine-room artificers 3s.a day. 
Pensions*— 


After twenty-two years’ service with good conduct £54 14s. 10d. a year. 

For each additional year up to the age of fifty £1 10s. 5d. a year. 
All pensions are given at the discretion of the Admiralty, and 
no one has a right to a pension on the ground of apparent 
eligibility. All pensioners—not discharged as physically 
incapable—under the age of fifty-five are liable to be called 
on to serve in times of war or emergency. In such case they 
receive both their pay and pension. 

The qualifications for chief engine-room artificer, first class, 
are to be above thirty-four years of age, and to have served 
as chief engine-room artificer, second class, for six years. 
For chief engine-room artificer, second class, to be over 
twenty-eight years of age, six years’ service as engine-room 
artificer, including very good c ter during the previous 
twelve months, and a certificate from his captain and engineer 
officer that he is capable of taking charge of the engines of 
a small ship, and that he is deserving of being placed 
in that position. The number of chief engine-room artificers 
being fixed, promotion to that rating can only take place in 
the event of a vacancy or of an increase in the establish- 
ment. For engine-room artificer, first class, twelve years’ 
service and a certificate from his captain and engineer 
officer that he is capable of taking charge of a watch in the 
engine-room of a small ship. For engine-room artificers, 
second class, seven years’ service and the possession of a 
similar certificate. For engine-room artificers, third class, 
three years’ service and a similar certificate. For engine- 
room artificers, fourth class, to have served one year as acting 
engine-room artificer, and produce a certificate from his 
captain and engineer officer that he is capable of taking 
charge of a watch in the stokehold, has proved himself an 
efficient workman, and deserves confirmation in his rating. 
For engine-room artificers on entry, to be acquainted wi 
the first four rules of arithmetic, to read and write well 
enough to be able to néte in the register the particulars of 
the working of the engines and boilers, to be generally 
acquainted with the names and uses of the different parts of 
marine engines, understand the use and management of the 
various gauges, of the feed, injection, and blow-off cocks, 
know how to ascertain the density and height of the water in 
the boilers, and what should be done in the event of priming; 
also know how to regulate the water admitted for condensa- 
tion, know what should be done in the event of water passing 
into the cylinder, or of a bearing becoming heated, and how 
to act on the occurrence of any of the o casualties of 
an engine-room. Although chief and other engine-room 
artificers can be disrated or reduced in class, they cannot be 
reduced below the rating of engine-room artificers. Their 
complaints are as to their absence of prospects, insufficient 
pay during the latter period of service, and the system upon 
which they are pensioned, no distinction being made 
between the various classes, and the amounts granted being 
under a fair proportion to their pay. 

Stokers are to between the ages of nineteen and 
twenty-five, and must generally enter for twelve years’ con- 
tinuous service; the terms of engagement for longer periods 
are the same as for engine-room artificers. Their pay and 
position are, for 


Pay. Rank. 
Chief stoker under 3 years’ service £53 4 7 a year) chief petty 
” o ” - oe Fh ~« officer. 

Leading stoker.. .. .. .. .. 44 2 1. ,, Istclass petty officer. 
DEE sc es os so os op oe WO 
Stoker, second-class .. .. .. 30 8 4 ,, 
Men engaging after twenty-two 

years’ service to serve until age 

of fifty, additional .. . 936s wa 


en in case of emergency men 
are detained in e service 
after the period for which they 
were liable to serve has ex- 
ired, additional... .. .. .. 3010 ,, 
en doing duty with the steam up within the tropics or between the 
1st of April and the 20th of November in the Persian Gulf or Red Sea 
the rates of pay are increased by one-half. 
Stokers for non-continuous service enter for five years, but are not 
eligible for the rating of chief stoker, and receive £4 lis. 3d. a year less 
the above rates. 


Possessing 1 good conduct badge, additional .. £1 10 5 a year. 
” 2 ” ” ” + 8 0 10 ” 
mG os 3 ” ” . 411 3 ” 
eAiagotins of— 
Stoker-Mechanic 41 8 - 
Artificer diver .. 11 5 ne 
Trained man o» 383.5 ” 
Extra — 
When me pt in repairing machinery and 
boilers of ships .. .. .. .. «. «« »«- © 1 Gaday. 
When employed in torpedo-boat duty and 
cruising away from their ships, or in carry- 
ing out lengthened experiments, or in steam 
trials, gunnery, or torpedo practice at the 
home ports when the absence exceeds 
twenty-four hours— 
Chief stokers . we Se Ag 
Leading stokers .. nh oe ae 
Stokers .. o. Oo" *% 


Chief and leading stokers ‘and  stokers 
tog employed in running 0 boats 
or education or experimen‘ 
for not less than ctx contiansut hens 0 0 4 





* An addition has just been made to the pensions of chief fic 
of 15s. 2d. for each year of service not exceeding ten. ii 
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Pensions.—Pensions are awarded after twenty-two years’ 
service, ranging from £18 to £50 a-year.* pensions can 
be obtained for longer service; but the system on which they 
are granted is complex and confusing, the amounts varying 
according to a number of circumstances. 

RoyaL Navat RESERVE. 

Firemen of the Naval Reserve, when called out for service 
by Royal proclamation, receive the same pay as that of 
stokers in the Navy, and at other periods of their engagement 
a retaining fee of £5 a-year. 

The requirements for chief stokers are: Ten years’ 
service as leading stoker and stoker, of which not more 
than two years must have been in the second class. For 
leading stoker: Ability to read and write well, steady 
conduct and good character, preference to be given to 
the more competent stokers. For stoker: As a general 
rule, stokers must have served in the second class; but 
properly-qualified men can enter as stoker. For stoker, 
second class: Insufficient experience to be entered as stoker, 
but in every other respect desirable men for the service. 
For stoker mechanics: To be borne as chief stoker, leading 
——_ or stoker, and to nag g as ae, —— 
maker, coppersmith, engine fitter, millwright, moulder, 
plumber, Eosmith, and occasionally a patternmaker at 
certain home ports. 

Stokers, second class, are advanced to stoker as soon as 
they have acquired sufficient experience, and a fair know- 
ledge of cutlass, pistol, and rifle drill. Chief and leading 
stokers and stokers will be trained, in addition to their 
duties as stokers, in the management and working of 
machinery and boilers of torpedo boats. The number of 
stokers in the service, according to the last Navy Estimates, 
is 9196. The experiment is now being tried of increasing 
their number and adding to their duties the ordinary 
work of the ship. If successful the numbers of stokers will 
have to be largely increased. The principal complaint of the 
stokers is the smallness of their pay. Chief stokers receiving 
but two-thirds of the Pay of 1864, leading stokers a little 
more, stokers a little less than in 1854, and stokers, 2nd 
class, the same as in 1864. 

Firemen wishing to join the reserve of stokers must be 
between the ages of twenty and thirty-five, and produce a 
certificate of character and conduct and ability as firem-n 
from the chief engineer, as well as the ordinary discharge 
certificate of V.G. from the master of the ship in which 
they have been employed for six months in foreign-going or 

coasting vessels within the twelve months previous 
to their application, and must declare that it is their 
intention to follow the sea service for at least five years from 
the time of their engagement. The period of engagement is 
five years, at the expiration of which it may be renewed for 
a second similar term. At the end of this period a third 
engagement for five years can be entered into; but no 
fireman is eligible for re-engagement after the age of forty. 
The number of firemen belonging to the Reserve is, and 
always has been, much below the established number. 

It is intended that the Naval Reserve shall be called out 
only when any emergency requires a sudden increase in the 
naval forces of the country, and in such numbers as the 
Admiralty may determine at the time. In the first instance 
a Naval Reserve man when called out may be required to 
serve in the Navy for three years. If at the end of that 
time there is actual war, he is liable to serve for a further 
term of two years. In such case he will be entitled to 
£3 Os. 10d. a-year in addition to his ordinary pay. The 
decrease in the number of engineers continues, the engine- 
room artificers and stokers are acknowledged to be short of 
the establishment and an extra number will be re- 
quired for the new ships to be added to the fleet during the 
year. With a view to meet the deficiency, the Admiralty has 

ded the voluntary retirement of fleet, staff, and chief 

eers until the age of fifty-five, and increased the number 

of engineer students for this year by five. According to an 

evening contemporary, they have solicited several retired 

fleet engineers to serve again, and have endeavoured to obtain 

engineers from the mercantile marine, but their efforts have 
not met with much success, nor are they likely to. 

The difficulty of the Admiralty with regard to this im- 
peer question is both pecuniary and social. It is said to 

useless to ask the ‘‘ House of Commons for the necessary 
sums for increased pay.” The prejudice against engineers 
still lingers, an instance of which was exhibited during a 
recent discussion at the United Service Institution on the 
training of naval officers. One s 
nothing to say against engineers, but if they were to be made 
commanders, captains, and admirals, they should be part and 

with the other officers and of the same rank in life.” 

t never occurs to anyone to try the effect of granting engi- 

neers the same pay, position, prospects, and treatment as are 

awarded to the executive and other ranks. Until this is done 
the long standing grievances will remain unabated. 








LIVERPOOL MARINE ENGINEERS’ INSTITUTE. 


At the Excelsior Café, South Castle-street, the third lecture 
of the session in connection with the Marine Engineers’ Institute 
was recently A ney by Mr. B. H. Thwaite, on ‘‘The Proposed 
Museum of Naval Architecture and Marine Engineering.” Mr. 
George Hepburn presided, and there was a good attendance 
of members. 

The Chairman said he was glad to see that the engineers, by 
means of their institute, were coming more to the front. For a 
number of years they had been in the background, simply because 
there had et oe pa od In suc! a 
as engineering, frequent intercourse and exc! of views woul 
lead to range tees. mee of all concerned. The establishment of a 
museum, he believed, would be a very good thing, for there would 
be no difficulty in ey models, and models of new principles 
and patterns. If they a museum these models could be 
shown, and he would that before they were placed therein 
there should be a discussion on each, and their merits or demerits 
canvassed. 

Mr. B, H. Thwaite, in the course of his lecture, said that at the 
termination of the Liverpool International Exhibition of 1886, he 
sugg’ , in a communication to the local Press, the desirability 
of establishing a museum of naval architecture, and for the pur- 
pose of such a museum he also s that the splendid collec- 
tion of models exhibited at the Liverpool Exhibition might serve 
as a superb nucleus of a large collection. The proposal came in 
due course before the Library Committee of the Liverpool City 
Council, but although it was termed an excellent one, space 
and funds to carry it out did not exist, and the development 
of the scheme fell into abeyance. It was freely acknowled; 
that such a museum in Liverpool would be in reality an institu- 
tion, in a sense, for technical education; that it would sur- 
pass in popularity any existing educational museum, and it 
would be essentially appropriate to a great maritime city 
like Liverpool. The scope of the museum could be widened 


er said that ‘“‘he had ae 





indefinitely as a means of aiding the science and art of naval archi- 
tecture and marine engineering. The i P ionist 
tariffs unfortunately levied by the United States Government had 
compelled them to realise that they as a nation were in a serious 
degree dependent on their commercial intercourse with the 
countries beyond the seas for the existence of a vast number of 
their population. He then referred to the progress made in engi- 
neerin: era the last twenty years, and pointed out that most of 
the dion of the great shipping companies had a considerable 
number of models, They were, however, so placed as to be prac- 
tically useless to the art and owe. and in many instances were 
neglected and dust-covered. Such a museum as that proposed would 
be of immense advan to the owners of the models, as each owner 
could have his own model classified and kept distinctive and apart 
from those of other firms. The proposed collection of models and 
naval e appliances would mark more conspicuously the 
stages 0 e constitution of the committee of such a 
museum could be left with those who endowed it, and the latter 
should be sufficiently representative of maritime interests to carry 
out to the full the scope and usefulness of such an institution, 
The committee might introduce rewards for seamanship, for inven- 
tion, and systems designed for the amelioration and safety and con- 
dition of the sailors, and for the progress of the science of mari- 
time travelling and international commercial intercourse. 

A discussion followed, in the course of which it was mentioned 
that Mr. T. H. Ismay, who was unable to be present that evening, 
approved of the establishment of sucha museum, and that the late 
Sir James Picton was a warm advocate of it. It was decided to 
take the preliminary steps towards carrying out the scheme. 








COMPOUND LOCOMOTIVES—THE BEST FORM. 


NEARLY every builder of | tives is hing for some 
form of compound engine that will be an improvement over the 
simple machine now in use. Various schemes have been tried, 
from the English compound with three cylinders down to the 
simple form of a two-cylinder machine, one cylinder for high, the 
other for low-pressure steam. The English locomotive, as tried 
upon the Pennsylvania road, has given results in economy of fuel 
and cost of steaming that indicates a for the pound 
locomotive when it is simplified and reduced, mechanically, to its 
lowest terms. As a matter of course, everybody is “down” on 
the English locomotive. Everybody is down on a new thing any- 
way ; but this English engine did the work alongside the standard 
Pennsylvania r engines for week after week with a smaller 
ex iture of fuel and oil than any of its competitors. 

e cost of repairs and maintenance is undoubtedly larger than 
for the aoaieadl bammialive ; this is unavoidable, and is caused b 
the complicated machinery with which the machine is encumbered. 
The Baldwin pound | tives are open to the same objec- 
tion, —- even toa greater extent than is the English machine. 

A form o pound | tive is in use—one machine—upon 
the Brooklyn elevated roads, Other locomotives of full size are in 
use upon the Michigan roads which are giving results the best yet 

btained. These pound | tives have two cylinders, one 
high and one low-pressure, each having a diameter of cylinder fitted 
to the work that must be done by the | tive in questi 

Any railroad man can testify that the locomotive running with 
one side only will do more work in proportion to the steam used 
than when both cylinders are in use. It is the aim of most advanced 
locomotive builders to work upon this line, so proportioning the 
two cylinders that each should do an —_ share of work, and the 
total amount of steam consumed, although at somewhat higher 
pressure than ordinarily used—and this sare a matter of con- 
siderable doubt—be but little greater than the quantity used by the 
ordinary locomotive running with one leg. 

The exact size of the cylinders and their ratio to each other aro 
still the subject of experiment and calculation. A locomotive 
built in this manner, having cylinders connected by means of an 
automatic valve, which admits high-pressure steam to both 
cylinders when starting, and automatically pounds the engine 
when the process of starting has arrived at a certain point—to 
construct such a locomotive seems to have attained the desired 
results, and gives a locomotive that yields great economy in steam, 
and consequently of fuel, that fires easily and does more work than 
the ordinary locomotive does, and is just as simple as the style 
now in use, 

Advances in compound locomotive construction cannot be made 
by adding appliances to an already overloaded concern. ‘To 
simplify the construction must be the aim of every designer who 
has the slightest assurance of success.—A merican p tome. of Rail- 
way Appliances. 
































THe RaILway STRIKE IN ScoTLanD.—The action taken by the 
North British Railway Company, claiming £20,000 damages against 
the railway servants’ union, for having bribed men to leave, and 
preventing others from attending their work, for having stated 
that travelling on the line was unsafe, and for other damaging acts, 
and the further action by which the union funds have been arrested 
in Dag of the legal proceedings, have together broken down the 
e. 
ENGINES IN ITALIAN IRONCLADS.—A disastrous accident hap- 
pened recently at Genoa on board the Italian ironclad Vesuvio, 
which has caused the death of an engineer and four firemen, twelve 
others being seriously injured. ‘The Vesuvio was; one of five ships 
forming one of the two divisions into which the Italian active 
— has recently been divided ; they left Spezia on December 

d, pi ing to Genoa, in which port they lay until January 
6th, on the morning of which day orders were given to get up 
steam to proceed to Sicily. Instructions had just boon signaled to 
commence to get up anchor, when a loud report was h and the 
Vesuvio was seen to be suddenly enveloped in a dense cloud of 
vapour. The serious nature of the disaster was soon evidenced by 
the fact of steam launches conve the wounded across the 
harbour to the military hospital, which fortunately was close at 
hand, and it was found that the auxiliary feed valve box of the port 
forward boiler had given way in the cylindrical part between the 
valve box and the boiler. On examination it proved that this part 
of the valve box—which was of cast iron— been bored out in 
such a manner that on one side there was only fin. in thickness. 
The valve box, however, in common with all the other —— 
subject to steam pressure, had been tested to 180 Ib. per square inch, 
oan satisfactorily stood the test without giving the slightest evi- 
dence of the defect in its construction,and the immediate cause of the 
fracture seems to have beenas follows. The working pressure of the 
boilers was 90 lb. per square inch, and it was usual when the pressure 
of the steam had risen to 60 lb. to start the auxiliary feed engine 
to circulate the water in the boilers in order to equalise its 
temperature throughout the boiler. The customary orders had 
been given, and the feed engine was started off at a considerable 
speed before the feed valve was properly opened, and the engineer 
was in the very act of screwing up the spindle of the non-return- 
valye when the valve box, with its inherent weakness, unable to 
withstand further the repeated shocks of the column of water im- 
pelled by the pump plunger, gave way, and the water rushed out 
with such terrible force that all those in the stokehold were 
severely scalded, two lost their life at once, but the three who 
have since died lingered on for two or three days, eventually 
succumbing to injuries received internally. The ~ o of the 
Vesuvio were constructed by Messrs. Orlando, of Leghorn. The 
ship has been an unfortunate ship from the commencement. 
Although trials were made —— over a period of two years, 
she has never realised the power for which the engines were 


ged | designed. They were found to be so fitted in that they could not 


be driven at full , and an 3 os! engineer was called in to 
set them right as far as possible. She was eventually accepted by 
the Italian Admiralty, and this was the commencement of the first 


t; 
cruise. The Vesu ’ returned to 8 to have a new valve box 


fitted, the rest of the division continuing their route. 
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LLOYD'S REGISTER SHIPBUILDING RETURNS. 
For THE QUARTER ENDED 31st DECEMBER, 1890, 


From the returns compiled by Lloyd’s Register of Shipping, it 
appears that, excluding warships, there were 471 vessels of 734,010 
tons gross under construction in the United Kingdom at the close 
of the quarter ended 3lst December, 1890. The particulars of 
the vessels in question are as follows, similar details being given 
for the corresponding period in 1889 for the purpose of com- 
parison :— 


























Bist December, 1800. 81st December, 1889 
Description. i " ‘i : Geni | | ay es 

No. | tonnage. No. tonnage. 

wae Sream. 
Bteel ae” asco ee 601,583 884 758,209 
SN eee ts as cask ae 17,721 61 80,321 
Wood and composite .. .. 4 1,120 8 1,000 
Total 868 620,424 | 438 784,530 
Sain. 

Steel <oee, 62 105,228 45 78,283 
ME: oy kal nao he 7 4,820 6 7,700 
Wood and composite 34 8,588 82 2,444 
Total 108 118,586 | 83 88,427 
“Total Steam and Sail .. 471 734,010 | 521 72,057 











From the above statement it will be observed that the merchant 
tonnage under construction in the United Kingdom at the end of 
1890 was nearly 16 per cent. less than the tonnage under construc- 
tion at the end of 1889. The lowest point, however, was reached 
in the returns for the third quarter of the year, which gave a total 
of 406 vessels of 652,248 tons under construction, and the present 
returns give evidence of some reaction. The returns of vessels for 
the construction of which preparations are now being made point 
to a similar conclusion, 178 vessels of 293,288 ewe g a as 
preparing at the present time, against 136 vessels o ,091 tons 
at the close of the previous quarter. 

It may be added that of the tonnage under construction in the 
United Kingdom at the end of December, excluding that being 
built for foreign owners, nearly 95 per cent. was under the super- 
vision of the Surveyors of Lloyd's Register with a view to classifi- 
cation by this society. Of the tonnage being built for foreign 
owners, over 76 per cent., and of the total tonnage under construc- 
tion in the United Kingdom nearly 90 per cent., was under the 
society’s supervision. 

The following details concerning the vessels included in the fore- 
going statement are necessary in order to represent properly the 
shipbuilding work of the past three months :— 











STeaM, Sai. 
During quarter ended paloma itaionamganiaici 
8ist December, 1890. N | Gross No. {| , Gross 
“O | tonnage. “O- | tonnage. 
Vessels commenced .. .. .. 181 | 282,896 41 | (58,872 
] 
Vessels previously commenced 
but not pregressed with .. 7 | 650 5 | 585 
Vessels launched 147 | 241,518 22 36,208 








It may be noted here that during the year 1890 there were 
launched in the United Kingdom 651 steamers of 1,061,619 tons, 
and 92 sailing vessels of 133,086 tons, or a total of 743 vessels of 
1,194,705 tons. 

The following table apportions the vessels now under construc- 
tion in the United Kingdom to the countries for which they are 



































being built :— 
} Sream. Sai. Tora. 
aa for which == - : 
intended. ee Gross | wo | Gross | No, Gross 
nag | tonnage. 
United Kingdom ../| 269 448,426 66 76,346 | 835 | 524,772 
British Colonies 10 25,622 3 5, | 18 30,822 
Austria... | 2 | s600 | — — | 2 | 2,500 
Egypt Kod 200  — wo bob 2a 
France . 9,520 _ _ | 6 | 9,520 
Germany ; ” 26,060 8 9,116 17 | 35,176 
Greece . 1 30 =~ = ae | 80 
Italy .. Se 7,000 | — — | 8 7,000 
Japan ‘ 2 4,686 _ _ ie 686 
Norway : 133 18999 | 8 12,050 | 21 | s1io49 
MIB ta? oe) 354.4 6,940 | — Se ee Se 
South America 4 6,016 ~ = 4 | 6,016 
Spain Thee SE 4,710 _ _ 6 | 4,710 
SE on ie sot 8 850 ~ _~ as 850 
For sale, and nation- | 
ality of owners not | } | | 
stated .. .. ..| 80 63,551 18 10,874 | 57 74,425 
Total .. 868 620,424 108 | 118,586 | 471 | 784,010 





office, Vessels of less than 100 tons are not included in these 
figures :— 
































| | Steam. | Sam To TAL. 
| bette OQ eee 
Country. District. | of .| Gross, 3) Gross é Gross 
| return. s ton- \5| ton- \5| ton- 
nage. |"*| nage. nage. 
} 1890. | 
Austria .. ..| Trieste... -| Dee. 31) 5| 5,200 | 8} 750 8 5,950 
Belgium .._ ..| Antwerp -| Dec, 26} 1) 2,600 ;-| — 1) 2,600 
China . | Shanghai .-| Nov. 14) 1) 1,888 |-| — | 1) 1,888 
Denmark.. ..| Copenhagen ..| Dec. 18| 9) 7,313 |-| — | 9| 7,813 
Bordeaux .. ..|Sep.22|-| nil. |-| nil |-| nil 
a s song ~ nil. -| nil |-| nil 
oe eee 22) 1 -| — ih * 
France Nantes and 8t. 
azaire .. ..| Dec.17| 6| * | Be Bs 
St. Malo .. ..|June30)-| — | 9 1,056 | 9| 1,056 
Bremerhaven, Ve- 
gesack, Geeste- | 
munde .-| Dec. 23} 5) 3,550 | 8|10,480 13) 14,030 
Germany.. Danzig.. . -| Dec. 20/ 2} 600/-| — | 2} 600 
Hamburg, Flens- | 
burg, and Kiel. .| Dec 81 |15)25,486 | 2) 2,350 |17| 27,836 
tock & Lubeck} Dec. 31| 4, 2,400 | 8) 5,100 | 7) 7,500 
Amsterdam.. ..| Dec.24| 1) 340 | 3) 4,300 | 4) 4,640 
Holland Rotterdam .. ..| Dec. 24| 4) 7,944 |-| — 4) 7,044 
i alee Various other | 
ports.. .. ..| Dec, 24| 4/ 6,100 | 2) 4,310 | 6) 10,410 
Italy.. . | Genoa, &. ..  ..| Dec. 31) 4) 5,580 |21/18,888 |25) 23,968 
NewBrunswick | St. John -|Dec.6 |-| — 1, 4161 416 
New Zealand..| Auckland .. ..|June30\-| — | 2} 430 2 480 
| | 
Bergen, Dron- } | } 
Norway .. theim, and | 
Stavanger Dec. 18 | 7| 5,928 |-| — | 7} 5,928 
Philippine | 
slands ..| Manila .. Sep. 80) 3) 200|-) — {1 200 
| i 
Portugal .. at be ..| June 30|-| — |1) 2001 200 
Prince Edward | I 
Island .. ..| _ | Dec.16)-| nil, -| nil, -) nil. 
Russia. .. | Riga, Gulf of ..| June 80 ~ | — /13| 4,280 13) 4,280 
| | | 
Gothenburg, Os-| 
( carshamn, and) | 
Sweden .. | Thorskog.. ..| Sep. 30/10, 4,500 -| — 10) 4,500 
| Stockholm and| } 
| Gefle.. .. ..| Dec. 31) 5| 3,970 |-| — 5} 8,970 
| | | j 
Turkey .. ..| Constantinople ..| Dec.31/ 2 400 |_| — |2 0 
( Pe wraced so «a es * 4 * 5 * 
I Philadelphia 
United Camden, Ches- | 
ay oe | ter, and Wil- ‘ig } | 
paaesee mington .. ..| Sep. 10 24/22,075 6) 6,500 30) 28,575 
| San Francisco --| June 30) 5) 1,150 +4) 2,643 19 8,798 
Lioyb’s REGISTER OF SHIPPING, 
2, WHITE Lion-couRT, CORNHILL, E.C, 
January, 1891. 








THE INSTITUTION OF CIVIL ENGINEERS. 


MACHINE STOKING, 


At the ordinary meeting on Tuesday, January 27th, the presi- 
dent, Sir John Coode, K.C.M.G., being in the chair, the paper 
read was on ‘‘ Machine Stoking,” by Mr. John Frederick Spencer, 
M. Inst. C.E. 

Steam engineering included three processes :—the combustion 
of fuel and production of heat, the generation of steam, and the 
utilisation A steam ; and the paper was limited to the first of 
these. Experience had shown that with hand-firing sometimes a 

uantity of oxygen, sufficient for the complete combustion of the 
uel, was found in the waste gases lea the boiler flues, this 
excess of air supply being due to the difficulty of mixing the 
carbon and the oxygen perfectly. 

The inequalities of hand-firing were two-fold. First, air was 
admitted at the wrong time and place ; and, secondly, the fuel 
was added ing to the pressure-gauge, the imperfect human 
feeding-machine being thus the direct cause of a great waste of 
fuel, and of a large portion of the smoke produced. Steamship 
owners paid heavily for their human stokers, especially at the 

resent time, when an Atlantic steamship might require from 
tg to fifteen tons of coal per hour. 

James Watt patented a machine-stoker in 1785. It was worked 
by hand, and consisted of two sets of bars, one behind the other, 
the fuel being fed at the front, and pushed towards the back as it 
ceased to smoke, the smoke from the fresh fuel passing over and 
through the more advanced combustion at the back end of the 


It will doubtless bo of interest to give the total figures for vessels | 8T 


now under construction at the principal shipbuilding centres of the 
country, as compared with those for the same period last year:— 
























































| 81st December, | 31st December, 
1890. 1889, 

District. Description. —___——.|— acme 

No Gross No. Gross 

| “"* | tonnage. * tonnage. 

me ane ee | Steam .. ..| 21 | 64,170 | 20 | 62,745 

as an m- ” 

ae te. | 6 | 6487 | 6 | 7,482 
Total .. ..| 27 | 70,657 | 26 | 70,177 

Steam -| 81 | 188,981 | 124 | 225,121 

Clyde .. .| Sail .. | 88 | 85,516 | 27 | 49,10 
Total .. ..| 114 | 189,447 | 151 | 274,282 

Steam .{ 17 | 11,94 | 12 | 10,820 

Mersey.. Sail .. “| 5 | 6,900 7 9,120 
Total... ..| 22 | 18,845 | 18 | 19,440 

Steam +-| 50 | 124,602 | 56 | 108,261 

Tees .| Sail .. a 1 | 2,860 
Total .. | 50 | 124,592 | 57 | 110,621 

Steam | 66 | 130,772 | 78 | 157,083 

Tyne .| Sail .. er 1 150 
Total .. ..| 66 | 190,772 | 74 | 157,183 

Steam ost. a | 90,575 | 68 | 141,899 

Wear .. .| Sail .. -.| 6 | 10,910 1 1,390 
Total .. a7 | 101,485 | 64 | 142,789 














FOREIGN SHIPBUILDING. 
The ——. table shows the number and tonnage of vessels, 
excluding warships, under construction at various foreign ports 
according to the latest returns which have been received at this 





te. 

A brief reference was then made to the principal steps in the 
develop t of stoking since that time, and one of the 
most successful machines of each type was selected for illustration, 
namely, the coking stoker of Messrs. T. and T. Vicars, of Liver- 

1 and Earlstown, and the sprinkler machine stoker of Mr. E. 
| sees of Bolton. 

There were two distinct types of machines, which were called 
coking and sprinkler stokers, and were both fed with coal from a 
hopper. In the coking stoker, fuel was pushed slowly on to the 
dead plate, movable bars being provided for carrying it forward at 
a speed intended to be proportionate to the rate of combustion 
required. In the sprinkling system the fuel was more or less 
evenly distributed over the grate by fans, beaters, or shovels, with 
or without movable bars. In both systems it was claimed that 
when it arrived at the farther end of the furnace there was nothing 
left but ash and clinkers, which dropped into a space provided, 
and from which, as required, they were removed through the ash- 





In many cases a supply of steam was provided underneath and 
in front of the dead plate, by means of a jin. or gin. pipe, perfo- 
rated with holes about jin. in diameter, and so drilled that jets 
of steam and air were blown along and between the lines of the 
fire bars, the effect of this minute expenditure of steam being to 
prevent the adhesion of clinkers to the bars, and to act as an aid 
to combustion. 

Machine stokers of all kinds being fitted with hoppers which 
were filled by hand, in lieu of the coal being thrown direct into the 
furnace, there was no saving of labour, except as regarded slicing 
and raking the fires; but where there were several boilers in a 
range, the coal could be raised with a Jacob’s ladder or elevator 
from the coal stock, and then conveying it in an overhead trough 
by a screw or tray chain to each hopper as required. The elevators 
and conveying screw were driven from a revolving shaft, which 
might be the one used for wen the machine stokers. Messrs. 
Coates of Paisley, Campbell of Perth, and other steam users in 
this. country and in the Colonies who had adopted machine stoking, 
were also working these power conveyors with great success. In 
some cases this conveying plant was also employed to remove the 


* Not stated, 
+ Also three other sailing vessels of which the tonnage is not stated. 








ashes and clinkers. Machine stokers were generally worked by a 
small engine, a 6in. cylinder being ample for a range of twelve 
Lancashire boilers, 

The advantages claimed for machine stoking were :— 

(1) Prevention of smoke.—The efficiency of a machine stoker as a 
smoke-preventer was due to its “ uniform ing.” It was 
always working under Mr. C. Wye Williams’ essential conditions of 
a green and a bright fire on the same grate, and much better 
localised than with “‘alternate-side firing,” when it was possible 
for the gases to escape on the side without combining with 
the — on the hot side. ith movable bars, machine stoking 
was at least a greatly improved system of combustion, tending 
to smoke-prevention. , finally, one great cause of smoke was 
entirely absent, viz., the frequent use of the slice and poker to 
rouse the fire and clean the bars. An observer outside a mill where 
the boilers were hand-fired could count the firing and stoking- 
times by the emission of smoke from the shaft. In machine 
stoking it was only at long intervals that the door was opened, and 
then for a much shorter time. 

(2) Economy of fuel.—In the case of machine stoking this might 

t from two distinct causes. First, the use of a cheaper coal, 
either too dirty for, or the heat units of which could not be fully 
utilised by, hand firing. Secondly, the more perfect combustion 
due to a uniform supply of fuel, and the automatic and progressive 
manufacture of ic acid. With reference to the economy 
from the use of a cheaper coal than was possible with hand 
firing, the testimony was overwhelming, and was rarely contested ; 
but it was not so generally known that, owing to the more per- 
fect combustion in machine stoking, the — coal realised 
also a higher evaporative duty per pound of fuel. 

(3) Machine stoking tended to an increased and more uniform 
evaporative duty ; of this there was a large amount of evidence 
available. There were good reasons for anticipating a greater 
evaporative power with sprinkler than with coking stokers in 
certain cases. The automatic supply and progression of the fuel 
gave A g- uniformity of evaporation, while the mechanism em- 
ployed afforded facilities for varying it as might be required. 

(4) Economy of labour might be and was realised by machine 
stoking, as the system permitted the automatic supply of fuel to 
the hg oe In the mercantile steam navy machine stoking was 
pees? nown, only a few vessels being fitted with Henderson’s 
movable self-cleansing fire bars. It would be an efficient remedy 
for many sea troubles;; it would save the loss in cleaning the fires, 
and would give a larger increase of evaporation duty than forced 
combustion by fans, with much less inconvenience. An increased 
duty of at least 10 per cent. would be obtained from the fuel, and 
less skilled labour would be required. In addition to these 
advantages, all classes of cheap coal would be available for steam- 
ships, and smoke would be prevented. The approximate number 
of furnaces fitted, and now working, with machine stokers was as 
follows :— 

Coking. 
Juckes and others, oldstyle_ . . 
Ls er ee ee eee 
Sinclair, McDougall, and others.. .. 
Frisbie, Beely, and others .. .. .. 


3838 


: 3,600 

Sprinklers. 

Stanley, beater, orfam machines .. .. .. «. 

Dillwyn, Smithand Henderson .. .. .. .. 

Whittaker, Hodgkinson, Carver, Newton, Rye, 
Loud, OnE GERGTS is sc ee oe be be ae 

Spring Machines. 
Bennis.. er ae ree 
Proctor 


32 |3 $y | 


eo 


Total .. . 15,120 


This would represent about 8000 boilers, out of an estimated 
total, in the United Kingdom, at the present time, of 140,000, 
or only 5‘7 per cent. fitted with machine stokers, and it had taken 
nearly seventy years to achieve this limited success. 

It was estimated that of the 140,000 boilers in the United 
Kingdom, about one-half were to be found in the three counties, 
Lancashire, Yorkshire, and Cheshire, and about the same number— 
70,000—were under inspection by the Manchester Steam-Users’ 

jation, and the several boiler insurance companies. 

In two boiler-guarantee and insurance associations, there 
were approximately 1010 boilers fitted with machine stokers, or 
about eight per cent. of the total number under the inspection of 
these associations, 








THe ScHOOL OF ELECTRICAL ENGINEERING.—The manager of 
this school, Mr. L. Drugman, informs us that, as the result of 
the recent examinations, the following students have now obtained 
the Vellum Certificate of the school. (A) In Electric Lighting and 
Power Transmission: Messrs. A. C.D. Crommelin, B.A., J. Finlay, 
J. F. Irgens, H. Macfarlane, L. Marchetti, F. J. Moffett, B.A., 
R. J. F. Mostyn, J. W. Parr, P. F. W. Simon, P. J. 8. Tiddeman, 
H. Treherne, S. W. Wild, C. B. Wigg. All the students 
belonged to the advanced class. Instructor, Mr. Chus. Capito, 
M. Inst. M.E., M. Inst. E.E. This examination was conducted 
by Mr. Gisbert Kapp, M. Inst. C.E., M. Inst. E.E., and consisted 
of a paper in mechanical engineering, a paper in electrical 
engineering, a viva-voce and practical examination in drawing. (B) 
In Telegraphy and Telephony: Mr. H. Treherne, above-named. 
This examination was conducted by Mr. H. R. Kempe, A.M. 
Inst. C.E., M. Inst. E.E., of the Engineer-in-Chief's Office, 
General Post-office. 


THE NicarRacua CaNaL Project.—The recent order of the 
United States Senate for the publication of the negotiations, which 
took place between the Government during the term of office of 
the late President Arthur and the State of Nicaragua concerning 
the canal project, has led to the introduction by Senator Sherman, 
from the Committee of Foreign Relations, of a Bill radically 
amending the Act under which the present Nicaragua Canal 
Company is operating. Senator Sherman proposes to give the 
credit of the Government to the scheme by guaranteeing the pay- 
ment of the principal and interest of a new issue of bonds to take 
the place of all the outstanding obligations of the Government. 
By this means, the Times’ Philadelphia correspondent says, it is 
— that the company will be placed beyond all chance of finan- 
cial distress, while the completion of the canal will be assured 
promptly and economically. A great saving on the cost of con- 
structing the canal will be effected by the Government and 
given to the floating of the company’s securities, and such 
assistance will have an important result in the direction 
of reducing the tolls to be charged when the canal is 
opened, e Foreign Affairs Committee of the Senate was 
chiefly induced to recommend the pledging of the Government 
credit by the evident necessity for a short route to the Pacific and 
by the important commercial and military advantages offered by 
the undertaking. These reasons are ed as fully warranting 
the possible assumption by the Government of part of the debt of 
the canal company. The measure has been reported upon a 
unanimous vote in the Foreign Relations Committee. In substance 
the Bill of Senator Sherman is as follows :—The capital stock of 
the Nica a Canal Company shall be limited to £20,000,000 
sterling, which is the existing stock of the company. The contracts 
of the company shall be made to conform to the requirements of 
the Bill. In order to secure the means with which to construct 
and complete the canal, the company is authorised to issue bonds 
to an amount not exceeding £20,000,000, to be dated January Ist, 
1891, and to be payable January Ist, 1991; the interest to be 
3 per cent., payable quarterly. The bonds will be secured by a 
first mortgage on the property of the canal wewape including all 
its concessions and franchises, and the mortgage will be a first lien 
under the laws of Nicaragua and Costa Rica. 
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SAFETY BRAKE, HONG KONG TRAMWAY. 
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SAFETY BRAKE FOR MOUNTAIN RAILWAYS. 





THE accompany engraving illustrates the semi-auto- 
matic and automatic brakes used on the mountain tram- 
way, Hong Kong, from photographs of the new carriage 
recently built for the Hong Kong High Level Tramway 


Company, Hong Kong, by the Falcon Engine and Car | 


Works, Loughborough. The tramway is described on 
another page. The brake consists of two wrought iron 
gripping jaws under each carriage, arranged to grip a 
central brake rail, and operated by a right and left hand 
screw shaft, which is actuated from the car axle wheels, the 
power necessary to produce the gripping action being derived 
from the descending motion of the car itself. The brake is 
applied automatically when the descending speed exceeds 
eight miles an hour, and otherwise when the conductor drops 
actuating pinions attached to a long arm or lever into gear 
with the actuating pinions on the axle. Either the automatic 
or the hand-gear will actuate the brakes independently of the 
other, with the effect also that all the wheels become skidded 
and the car is brought to a stand without shock or strain on 
a grade of 1 in 2 in about its own length. The mechanism 
of the brake comprises strong phosphor bronze pinions 
secured to the leading and trailing axles of each bogie, and 
similar pinions fitted to a long arm hinged at one end to the 
cross bars of the bogies and held out of gear when not in use at 
the other end by means of a light chain running over fair 
leads on the roof of the car to a lever on the conductor’s 
platform, and also connected with the automatic arrange- 
ment at the other end of the car. The cavity of the upper 
pinion contains pawl and ratchet gear, admitting of the wheel 
running idle when geared with the one on the axle during the 
ascent of the car. 

The right and left-hand screw shaft is connected to the 
long arm by means of a strong endless stud link-chain for 
the purpose of applying the brakes to the central bulb rail, 
and the axles of each bogie are coupled together by a strong 
steel pitch chain, so as to transmit the combined energy of 
both bogies and arrest the movement of the car wheels. 

On one axle only there is a light pitch chain wheel for 
driving the governor attached tothe under frame of the car, 
whereby the automatic operation of the brake is brought 
about on the speed of descent increasing beyond the limit. 
The gripping jaws are strongly anchored by stay rods secured 
to the framework of the bogies, and the part rsuffer no wear, 
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as they come into use only during trials and tests such as are 

| made on the Hong Kong line every six months; and the 
best proof of the thoroughness of this provision against 
accident on mountain railways, is to be found in the fact 
that these tests have been satisfactory, and that during the 
four and a-half years the system has been in use it has 
enjoyed complete immunity from accident. 


TENDERS. 


CAST IRON GIRDER BRIDGE. 


List of tenders for cast iron girder bridge over the Stour, 
Wormingford, for the County Councils of Essex and West Suffolk. 
Mr. H. Stock, London, and Mr. F, Whitmore, Chelmsford, joint 
architects :— 








£ 
Mr. Geo. Bell, Tottenham .. .. .. 1930 
Messrs. B. Cook and Co., Battersea .. 1650 
Mr. Alf. Thorne, London os ea Se 1500 
Mr. H. Runnacles, Halstead. . Ju 1348 
Mr. F. Johnson, Chelmsford... .. .. 1180 
Mr. Geo. Double, Ipswich, (accepted) 1050 








A PERMANENT ELEcTRICAL MusEuM.—The electrical industry is 
so young, comparatively, and yet so aged in regard to the giant 
strides it has made during the past decade, that so far as the sec- 
tion devoted to electric lighting is concerned, it is et difficult now 
to lay hands upon machines or instruments anything like ten years 
old. It will be nothing short of a calamity if, during all this pro- 
gress and improvement, the originals or models of the pioneers of 
the industry be lost to posterity. The industry is of sufficient 
importance to have a museum of its own. In our opinion the 
habitat for this is the Institute of Electrical Engineers, that being 
perhaps the only suitable place for the reception of the contribu- 
tions which will undoubtedly be forthcoming from far and near if 
the council will take up the matter energetically. The present 
time is, we believe, says Electrical Plant, opportune for the com- 
mencement of such an undertaking. The telegraphic members of 
the institute could alone contribute a host of highly interesting and 
historical objects, whilst to even indicate those which could be sup- 
plied by the lighting and other members, would occupy a small 
catalogue. It is not too much to state that ina few months the 
nucleus of an important electrical museum could be formed under 
the auspices of the institute, which would rapidly grow to consider- 
able dimensions. The cost will be a mere bagatelle. It is not 
money contributions that are needed, so much as objects of interest 





to the industry. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE action of the Sheet Makers’ Association is the chief subject of 
consideration in the iron trade this week, and considerable interest 
is being manifested in the course which that organisation are pur- 
suing. As I last week intimated, their desire is to improve prices, 
which, by reason of severe competition and from want of united 
action on the part of members, have got down to an almost unre- 
munerative level. It will be remembered that the meeting of the 
association referred to in last week’s report was adjourned for the 
matter to be reported upon by the committee to which it was referred. 
The we re gat! of the association was held at Wolver- 
hampton on Wednesday last. Mr. Joseph G. Wright, of the firm 
of Messrs. E. T. Wright and Sons, Monmoor Ironworks, Monmoor 
Green, who is the chairman of the association, presided over a large 
attendance. The proceedings were beige but the newspaper 
representatives were officially informed at the close that consider- 
able progress during the week had been made in securing the 
adhesion of firms who had not previously consented to join. The 
association, however, have not got their list of assents quite com- 
plete, and therefore they decided to adjourn the meeting for 
another week, in order that in the meantime those firms who have 
not yet consented may be looked up. 

We understand that a great majority of the trade are favourable 
to the association being strengthened, but there are a few firms 
who still hold aloof, stating that they are not desirous of pledging 
themselves to the association’s quotations and then finding that 
others are underselling them. The response of most of those who 
have been applied to is that they will join if all the others will, 
and as these answers have been given throughout nearly the whole 
of the trade, it is anticipated that before long the association will 
become a combination of the complete industry. Such a state of 
affairs would, it is held, have an immense advantage to the sheet 
iron trade of Staffordshire, since it would prevent the ruinous 
underselling which has eo long prevailed. 

As illustrating the present unsatisfactory condition of things, I 
may state that I know of one case in which a sheet manufacturer 
has shut down his mills since November last, and he declares that 
he will not roll another single sheet until prices are improved or 
material becomes cheaper. Indeed it is the declaration of some 
that sheets made with materials at current rates and sold at 
to-day’s prices must be a loss to the maker of as much as 15s, per 
ton. Obviously something ought to be done to improve the posi- 
tion, and as the action of the association will have this effect, it is 
worthy of combined support in the general interests of the district. 

In the bar iron trade there is a slight improvement in the demand 
for marked sorts, and the same may be said of medium and common 
descriptions ; quotations still ranging from £6 5s, for common, up 
to £8, and £8 12s. 6d, for best descriptions. In this, as in other 
departments, the break up of the frost has had a good effect, since 
it is now ible to get fuel to the ironworks without any difficulty, 
and this has materially facilitated operations of all descriptions. 
Hoops remain in fair call at about £7 5s., and tube strip manufac- 
turers are pretty-well engaged, the figures quoted being £6 10s, to 
£6 15s. 

A little more activity is observable in the pig iron trade, and 
prices keep up. Cinder sorts are about 40s., part-mines 45s, to 
47s. 6d., and all-mine 70s. upwards for hot blast, and 97s. 6d. to 
100s. for cold blast. 

In the engineering branches employment continues fairly steady, 
and some important orders have recently been booked for 
Australia and New Zealand, whilst a fair amount of work is 
coming forward from the Cape and various Eastern markets. 

Heavy ironfounders and constructive ironwork makers are well 
supplied with work; and edge tools are in better demand for 
India, Machine tools and screwing tackle are keeping most local 
firms very busy. 

The interest of Staffordshire manufacturers in the important 
engineering scheme which is on foot for the improvement of the 
Trent and Mersey navigation was asked by Mr. E. B. Smith, of the 
Canals Department of the North Staffordshire, when a few days ago 
he explained the projected undertaking to a meeting of the 
Council of the North Staffordshire Chamber of Commerce, at 
Hanley. He produced plans, and said the object was to construct 
locks of larger size ; these would also be reduced by fourteen, thus 
reducing the time of the journey from the Potteries to Runcorn. 
The canal would be deepened to 6ft. all along. They proposed to 
construct a shaft at Harecastle tunnel to provide for steam naviga- 
tion. The tunnel could only,be made 14ft. in width, and would only 
admit one narrow barge at atime. In the course of the discussion 
the ome was expressed that larger barges should be provided 
for than those to carry sixty orseventy tons. It was pointed 
out that a large part of the trade went into South Stafford- 
shire, and the traders there would not be satisfied if there was no 
provision there fora larger tonnage. A scheme giving a larger 
tonnage would be more likely to commend itself to the district. 
Suggestion was made that the barges should be 100-ton craft, and 
some other critics did not think that a 100-ton barge was sufficient, 
especially if they looked to the future. It was further pointed 
out that on the river Weaver the barges were 400 tons. After 
further discussion it was decided that, as the scheme only dealt 
with the waterway running through a pcrtion of the Potteries 
district, and was in many respects insufficient to meet the require. 
ments of the traders of the district, it was impossible to 
support the Bill without further information. The matter was 
accordingly referred back to committee, with the view of Mr. 
Phillips, general manager, and Mr. Smith, canal engineer of the 
company, attending and affording additional information on the 
points raised. It may be added that the Chamber have already 
expressed themselves in favour of the proposed Birmingham and 
Liverpool ship canal, and —— are not inclined to take up with 
any scheme which might possibly interfere with this larger one, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Business in the iron trade of this district remains 
in much the same lifeless and unsatisfactory condition as reported 
last week. With the continued want of firmness in the market 
there is no inducement to buy at all largely, in addition to which 
there is a very prevalent impression that a gradual shrinkage of 
trade is coming on, which necessarily causes consumers to be 
cautious in purchasing raw material for forward delivery. On tho 
other hand, makers of both pig and finished iron are not at all 
anxious, at the present unremunerative rates, about booking 
orders beyond what are sufficient to keep them going from hand 
to mouth. Consequently there is a tendency towards restriction of 
business on the part of both buyers and sellers, and the present 
outlook of the market is anything but encouraging. So far as the 
general condition of the iron-using branches of industry is con- 
cerned, this remains much the same as I have reported of late ; 
activity is still well maintained throughout this district, and it is 
only in exceptional cases where, so far as the present work is con- 
cerned, there is any material slackening off, whilst most of the 
leading engineering firms have sufficient work in hand to keep 
them well employed for some time to come. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but business in all departments was again extremely 
slow. For pig iron rather more inquiry was reported in some 
instances, and, where sellers are prepared to exceptional prices, 
moderate transactions have been put readied Sor at what may be 
termed durrent quoted rates there is very little doing. For 
Lancashire pig iron makers still quote on the basis of about 47s. 6d. 
for forge to 48s. 6d, for foundry, less 24, delivered equal to Man- 
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chester ; but on any business they have been doing—and this has 
been only in small quantities—they have had to accept something 
under their quoted rates. In Lincolnshire pig iron business 
been done on the basis of about 45s. 6d. for forge to 47s. 6d. for 
foundry, less 24, delivered here, but makers generally are quot: 
6d. to ls, per ton above these figures, e@ cheaper brands 
of Derbyshire are, if anything, rather easier, forge qualities 
being readily obtainable at about 45s, and foundry at 
49s., less 2h, delivered equal to Manchester; but the better 
class brands are firm at quite 1s. to 2s. per ton above these prices, 
Outside brands offering in this market seem to be rather stronger 
in tone, but the actual buying going on is only small, For some 
time past there has been quite a run upon Eglinton, with the result 
that there is now a scarcity of this particular brand, and holders 
are asking a substantial B ge +e upon current quotations for 
warrants, 59s. 6d. to 60s, bd., net cash, being the prices quoted for 


delivery equal to Manchester. Should, however, these exceptional 
rices maintained, buyers will no doubt fall back upon other 
Brands, which are still plentiful in the stores. Makers of the better 


class foundry brands of Middlesbrough are holding for something 
like 6d. per ton above the prices they were taking a week or two 
back, and good named brands are not quoted under about 51s, 10d., 
net cash, delivered equal to Manchester, —— there are ordinary 
brands obtainable at 6d. to 1s. per ton below this figure. 

The manufactured iron trade remains in a very depressed con- 
dition, and makers complain that the prices now ruling in the 
market are very considerably below the actual cost of production. 
For actual specifications to keep works going, makers in a good 
many instances are willing to accept £6 per ton delivered in the 
Manchester district, although £6 2s. 6d. is the minimum actually 
quoted price; hoops average £6 5s, to £6 7s. 6d., and sheets £7 10s, 
to £7 bs. per ton delivered here. 

In the steel trade business remains inactive, with a want of firm- 
ness in prices. For hematites merchants are taking considerably 
under makers’ quotations, and good foundry qualities could be 
bought at about 62s,, less 24 per cent., delivered in the Manchester 
district, although makers ask 2s. to 3s. per ton above this figure. 
For steel boiler-plates there is very little inquiry, consumers in 
most cases being covered by deliveries on acccunt of contracts for 
present a and they are holding back from further pur- 
chases in the expectation of prices being lower. Good qualities of 
steel boiler-plates delivered to consumers in the neighbourhood of 
Manchester do not average more than £8 per ton, and merchants 
in many cases would accept 2s, 6d. below this figure. 

The condition of the engineering industries remains practically 
unchanged from what I reported last week. There may be some 
slackening off here and there, but generally the immediate out- 
look continues satisfactory. 

An extra meeting of the Manchester Geological Society was held 
on Thursday last at the Owens College, when an address was 
delivered by Professor W, C, Williamson on ‘‘ Our Present Know- 
ledge of the Vegetation of the Carboniferous Age,” with the 
special object of inviting further information on this subject from 
those engaged in the superintendence and working of coal-mines. 
The professor has promised the whole of his present collection of 
specimens to the Owens College, and he is anxious that mine 
managers throughout the district should assist him as far as 
possible in making this collection as complete as possible. He 
remarked that the thousands of years covered by the various 
seams of the Lancashire coalfields afforded ample time for new 
species of plants to have been developed from old ones, and for 
old ones to have epgeees and if those who had the superin- 
tendence of mines collected the various fossils which came into 
their possession from the various seams throughout the coalfield, 
they would do for science what had never yet been done by colliery 
proprietors in that district. 

e annual report and balance-sheet of the Manchester Coal 
Exchange is again of a satisfactory charaeter. Notwithstanding 
the advance in one class of subscriptions, the list of members shows 
an increase of 27 over that of 1889, with a considerably increased 
revenue. The revenue account shows receipts amounting to £335, 
of which £331 has been in subscriptions, and the expenditure to 
£206, leaving a balance of £129, which, added to previous balances, 
brings the amount of funds in hand up to £5/0. Mr. W. D. 
Holford, of Chesterfield, has been unanimously elected president 
for the ensuing year. 

In the coal trade business is getting into something like its normal 
condition, colliery a agen with the resumption of traffic over 
the canals and railways, being able to make better deliveries to 
their customers, but there is still an active demand for all descrip- 
tions of fuel, except perhaps the common sorts of slack, and prices 
generally remain firm at fully late rates. At the pit mouth best 
coal averages 12s, 6d.; seconds, 10s. 6d. to 11s.; common coal, 9s. 
to 9s. 6d.; burgy, 7s. 6d. to 8s.; best slack, 6s. 9d. to 7s. 3d.; and 
common about 5s. to 5s, 6d. per ton. 

For shipment there is a good demand, and although deliveries 
are coming to hand more freely, there is still some difficulty in 
meeting requirements, and prices are firm at about 10s, 6d. per 
ton for steam coal delivered at the ports on the Mersey. 

Barrow.—-There is less activity to notice in the hematite pig iron 
trade this week, and the business which has been transacted in 
warrant and ordinary qualities of pig iron has been comparatively 
small, and the disposition to buy for forward consumption is not 
spirited. In fact, since the beginning of the year it has been found 
necessary to reduce the output of the district by the blowing out 
of five of the furnaces in blast on the Ist of January last. There 
are now forty-five furnaces in blast, compared with fifty-five in the 
corresponding week of last year. And yet it is evident that the 
make of the district is still greater than the consumption, for stocks 
of hematites have increased this week by 611 tons, making the 
ton of hematites held in warrants over 211,000 tons. The 
necessity of checking the increase in warrant iron is regarded as of 
first importance, alike by makers and those employed as workmen, 
and it is believed there will be a further reduction made in output 
in a few days, with a view of meeting the exigencies of the present 
position of the market. 

Makers of steel are not using such large supplies of Bessemer 
iron as of late, and it is clear now that the Moss Bay Works 
have been closed because of the inability of Mr. Peet, the 
professional-liquidator, to induce the men to accept a lower wage in 
order to enable the company to make iron and steel without a loss 
to the estate, less metal will be uired for some time to come. 
At these works alone three furnaces have been blown out, and at 
the West Cumberland Iron and Steel Works and at the Solway 
Works a furnace at each place has been put out of blast. The steel 
makers of the district who manufacture their own iron have 
been stocking metal lately with a view of meeting the de- 
mand at cheaper prices than may be ruling in the future. Orders 
for forge and foundry iron are small. Prices are easier at 52s. 9d. 
per ton, net cash, for hematite warrants, and 538s. 6d. to 54s. 6d. is 
quoted by makers for parcels of mixed numbers of Bessemer iron net 
f.0.b, Indeed, it is a positive fact that makers cannot sell at lower 
than current prices with iron ore at its present figure of lls, 6d. 
~4 ton net at mines, and coke at 21s, to 22s, per ton delivered at 

est Coast furnaces from East Coast ovens. 

In the steel trade the outlook is not cheerful, and makers are 
not fully assured of a brisk period of trade for many months to 
come as they were at the close of last year. Rails are in quieter 
demand alike on home and foreign account, and although a few 
orders are in the market on colonial and general account, there is a 
disposition to wait for cheaper quotations before placing heavy 
contracts. In the meantime makers in Barrow and in West Cum- 
berland, with the exception of the Moss Bay Company, are fairly 
busy, and hold good orders, which will require attention during 
the first six months of the year. Heavy sections of rails are 

uoted at £4 17s. per ton, hie sections at £6, and colliery rails at 
£7 per ton. In the steel shipbuilding material department there 
is not so much activity. The demand for steel plates is quiet at 
£6 5s., and for plates at £5 10s. per ton, while steel boiler Bsr 
are at £7 2s, Some good local orders for steel shipbuilding 





material are expected. In blooms there is a quiet trade at 
£4 12s, 6d/, and there is not much doing in slabs and billets, which 
are at £4 15s, ‘Tin-plate bars are further depressed, and are 
quoted at £5 per ton. Hoops are still busy ot £6 10s, 

There is nothing new to note in the local shipbuilding and engi- 
neering trade, except the successful trial trips of the new Canadian 
Pacific Company’s steamer Empress of India, which was built at 
Barrow by the Naval Construction and Armaments Company. On 
the measured mile on the Clyde this steamer covered the distance 
in 38min. 17sec., a speed equal to 18°3 knots per hour, her postal 
contract si being 17°5 knots, vege oer she took a sea 
trial, which should have extended over miles, but the repre- 
sentatives of her owners were so eminently satisfied with her 
performances that, when 350 miles had been covered, the trials were 
closed with co tulations all round, and the steamer proceeded 
to Liverpool, where she is being prepared for her interesting voyage 
to Vancouver, vid Suez, India, China and Japan, 

Shipping is not so busily em loyed as it has been, and there is a 
falling-off both in shipments of pig iron and steel as compared with 
the corresponding period of last year. 

It is confident] os age that in a few days arrangements will 
have been completed for the transfer of the Vulcan Steel and 
Forge Works at Barrow to the Tubular Frame Wagon Company, 
which contemplates the construction of tubular frame wagons on the 
American principle, and hope to develope a large foreign and 
colonial trade. Colonel North is ietipeated ta the undertaking. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is no improvement whatever in the iron trade. Prices 
are still very low, and the demand continues exceptionally languid. 
Steel is, perhaps, a shade brisker, the principal works being very 
fully engaged, while there are considerable inquiries which are 
expected to lead to satisfactory business for the first half of the 
year. All kinds of railway material are in full request, at the rates 
which have now been ruling since November. Wagon and carriage 
tires and axles, £10 10s. to £10 15s.; railway springs, £11 to £12. 
Special billets for the Sheffield trades are quoted at £6 to £6 5s, 
Hematite pig iron 62s, 6d, per ton. Marine material has been 
rather more active, but the demand for shipbuilding yards is far 
short of what it ought to be, with prices at their present low level. 

In the coal wane values have again advanced. Several coal- 
owners are quoting as high as 18s, 6d. to 19s, 6d. per ton for house- 
hold coal in the highest qualities. No such prices have been 
obtained since the coal famine of 1873. Considering that Sheffield 
is in the heart of the South Yorkshire coalfield and on the borders 
of the North Derbyshire coalfield, the quotations are regarded as 
excessive. The miners are expressing themselves very strongly 
against the coalowners for reducing their contracts for locomotive 
fuel to 10s. a ton, which is 6d. a ton less than was obtained for last 
year’s supplies. The higher peice was decided upon, and after- 
wards abandoned by several leading colliery firms, One or two in 
our district declined to reduce, and as a consequence they are with- 
out any of the contracts. They state, however, that they have 
no fear of selling all they can produce in the open market. 

There is considerable uneasiness in the cutlery trade. Owing to 
the injurious effects of the McKinley tariff on the houses which 
look to the United States for their market, the employers are 
seeking to reduce wages. Messrs, Joseph Rodgers and Sons have 
arranged with their men to continue working at the old rates on 
goods required to complete orders; but have intimated that when 
it comes toa question of working on stock, a reduction will be 
enforced. All who refuse to snenee P per cent. less will be out of 
employment. At Messrs. George Wostenholm and Sons, Washing- 
ton Works, the men having declined to concede to the 5 per cent. 
reduction, have had notices served upon them, These notices 
expire at the end of next week. 

enerally, the export cutlery trade is anything but praiting at 
present. The South American markets are almost paral by 
revolutionary troubles. In South Africa the financial em - 
ments have led to realisati of hants’ stocks at ruinous 
sacrifices. In India and Canada there has been fairly good busi- 
ness, while at home the country trade has been satisfactory. 
Less is now doing in the rural districts, The Irish trade is well 


maintained. 
adversely affected by the McKinley tariff is 





Another industi 
that of files. A file manufacturer states that large firms, which 
received enough orders from the United States a few years ago to 
employ fully two-thirds of their workpeople, have been under the 
necessity, on account of this new tariff coming on the top of a 
—— prohibitive scale, to close their establishments in New 

ork entirely. Thus the larger proportion of their workmen are 
thrown out of employment. The artisans are therefore compelled 
either to engage in other fields of labour or to emigrate to the 
States, where they will swell the ranks of those who compete 
against this country. 

The silver and electro-plate trades are very well employed. All 
our leading houses report a brisk demand, chiefly on home account. 
It is satisfactory to note that a large proportion of the increased 
business still comes from Ireland. 

The razor trade, one of the most important of the cutlery 
branches, is at present very poorly employed. The number of 
razor-forgers, grinders, and hafters seeking work since Christmas 
has been exceptionally large. Various causes are given in 
explanation of the existing depression. Of course the country 
trade has not yet begun; but the principal reasons are of a 
permanent and not a temporary character. The foreign markets 
are disturbed by revolt and financial causes, while the American 
markets, thanks to the McKinley Tariff Bill, are almost closed 
against the Sheffield market. A strong feeling pervades the local 
cutlery trade in — to the pernicious influence of the increased 
tariffs _ upon their production, and the apparent indifference 
shown thereto at headquarters. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
announces its intention of abolishing second-class fares, beginning 
on April Ist. 

Mr. Henry Tennant has resigned the office of general manager 
of the North-Eastern Railway Company. Mr. Tennant is to be 
elected to a seat on the of directors. Mr. George 8. Gibb, 
solicitor to the company, has been appointed as Mr, Tennant’s 
successor in the general manager’s office, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market generally is this week showing some signs of 
improvement, due in some measure to the milder weather and the 
probable early termination of the Scotch railway strikes, which 
have told very harmfully on trade in the North of Ricoet, as well 
asin Scotland. The milder weather will allow of a resumption of 
our business with German, French, and Belgian customers ; but it 
may be a week or two yet before iron can be freely shipped to the 
Continent, seeing that, though the ports are open, the inland 
waterways are still not clear of ice. en, however, shipments can 
go on uninterruptedly, it is expected that there will be a 
rush for iron, because stocks abroad are unusually low. Very 
little has been sent since before Christmas. The traffic on the 
Scotch railways being more regularly conducted, the foundries and 
forges which have been stopped are resuming operations, and as, 
owing to the blowing out of the blast furnaces, they cannot at 
home get the quality of iron they require, they are procuring it 
more largely from Cleveland, and the exports from the Tees to 
Grangemouth during the last few days have been very good, 
bringing the January shipments, which heretofore were con- 
siderably below those of last year, in excess of them. The 
estimate with regard to the p ts of the future is 
now more sanguine, and it is generally believed that we have 


experienced the worst in prices as well as demand in this present 
depression of trade, There is evidence afforded of this fact in the 
desire that consumers are manifesting to purchase for forward 
delivery, and the better prices they are prepared to pay. Where 
a couple of weeks ago they would not pay a penny more—if as 
much—for forward deliveries than for prompt, they will now paya 
remium of at least 6d. for forward; but this does not induce 
usiness, because sellers expect to see prices better, and besides 
makers do not want to commit themselves to a certain loss. It is 
unsatisfactory to see so many vessels laid up as 230 in various 
in this country, but this does not at mt mean short w for 
the shipbuilders and those dependent on them, for there are 
orders on the books of the builders which will keep them goi 
for three-fourths of this year, and before they are exha' 
trade may have revived, and employment enough be found for 
all the idle vessels, so that orders for new steamers may be rendered 
necessary. 

Pig iron prices this week are better than those reported last 
week, and Las ge who have for months been buying the iron just 
as they needed it have now summoned up confidence enough t 
endeavour to buy for forward delivery. Merchants’ quotations for 
prompt f.o.b. deliveries of No, 3 g.m.b. have advanced to 42s. 6d. 
per ton; but it is said that makers will not take anything so low as 
this. Middlesbrough warrants are 44s, 3d,, cash sellers. That 
business is not so bad as it was is shown by the fact that iron is not 
going so quickly into the public warrant stores; in fact, one day 
this week an actual decrease was reported, the first for a con- 
a 

On Wednesday evening Messrs, Connal and Co, held 122,712 tons of 
Cleveland iron, or only 327 tons more than on the 21st inst. A larger 
demand for No, 4 foundry and forge iron for Scutland is reported, 
and the prices are respectively 41s. 9d. and 41s, at works. Local 
hematite is 54s. 6d. per ton for mixed numbers. The blowing out 
of furnaces on the West Coast will place the hematite makers here 
in a better position, for besides reducing the production and com- 
petition, it will reduce the consumption of coke, and this is very 
necessary at the present time when the demand is in excess of the 
supply, and coke manufacturers can secure prices so much out 
of proportion with pig iron. though coke prices are 
now, the makers thereof say they could do even better if they 
simply sold the coal instead of converting it into coke. 
The fact is the production of coke has been increased owing to the 
adoption of the ten-hours’ drawing at the Durham pits, which has 
decreased the output 10 per cent. The West Coast blast furnaces 
nearly all use Durham coke, and a decrease of consumption there 
will make it better for Cleveland and other consumers. But pro- 
ducers can still get 16s. 6d. per ton delivered in the Middlesbrough 
district for best blast furnace coke. There is one circumstance in 
favour of hematite pig iron makers which is worthy of note, and 
that is the decline in ore freights from Bilbao to the Tees to 5s. 3d. 

r ton, a figure which can barely pay the shipowners—it is 2s. 
| oe the freight that was obtainable in the autumn. 

Neither of the wages disputes between the employers and the 
blast-furnacemen and ironstone miners in Cleveland have been 
settled yet, and with respect to that of the miners the aspect is 
rather threatening. On Saturday last the Cleveland mine-owners, 
having received no word from the representatives of the men as to 
what they proposed to do, found it ni to give each of the 
5000 miners notice to terminate their engagements in a fortnight; 
but they are quite willing, if the men choose, to submit their 
claim to arbitration. It now rests with the men to say what they 
will do. If they cease operations at the mines, the blast furnaces 
producing Cleveland and basic pig iron must necessarily be 
damped down or blown out, and this action will affect the miners, 
coke manufacturers, and limestone getters, very many of whom 
will be thrown out of employment. It is believed that the miners 
will come to terms with their employers before the expiration of 
the notices next week. Until something definite is decided with 
the miners the pig iron makers decline to specify how much 
reduction they will claim from their men, for if they named the 
amount now, and their furnaces had to be damped down by reason 
of the action of the miners, it might not pay them to resume 
operations at such a reduction, but having claimed the t 
they could not go beyond it. 

The average net price realised for the manufactured iron dc- 
livered by North of England producers during the last two months 
of 1890 is certified to have been £5 19s. 8-97d., this being 1s. more 
than was reported for the previous two months, and w: at the 
mills and forges in the district, which are regulated by sliding 
scale, will be unchanged for February and March. A large pro- 
duction is reported, and the returns to the Arbitration Board show 
that there were more men employed than there had been in the 
summer, so that if wages are somewhat lower employment has been 
fuller. The best price realised during the late ‘‘boom” was 
£6 16s, 5Zd. in March and April last year, so that the last prices 
are 16s. 9d. worse. Wages are 74 per cent. below what. they were 
then, but are still 174 percent. above the minimum which ruled 
from 1885 to 1888, ‘The total output of finished iron last year in 
works connected with the Board was 283,713 tons ; in 1889 it was 
337,535 tons; and in 1888 307,387 tons. The following are the 
figures of the statement for November and December :— 




















| Average 
Description. Weight invoiced. | wry i es 

| | per ton. 

Tons cwt. qrs. Ibs. | ee, 
Rails .. | $16 19 117 | "64 | 5 15 10°08 
Plates.. | 26,335 15 1 12 | 53°30 is 18 10°87 
Bars .. 16,308 12 8 0 83°30 6 2 8:24 
Angles 5,909 15 8 (1 12°96 1515 7°68 
| 48,961 3 1 2 | 10000 | 519 8-97 





At the annual meeting of the Board of Conciliation and Arbitra- 
tion for the Manufactured Iron and Steel Trades of the North of 
England, held on Tuesday at Middlesbrough, it was stated that ten 
works owned by eight firms were connected with the Board, and 
that 4767 operatives were subscribers, an increase of 495 on the 
number in July. The income was £1016 18s. 7d., and the expendi- 
ture £937 18s. 9d. The Board has to report practically a continua- 
tion of a reign of industrial peace, and undoubtedly the relations 
between employers and operatives are most amicable. This, which 
is about the oldest of the Arbitration Boards, having been 
established as long ago as 1869, is also one of the most successful. 
The chairman said there were prospects that work would be plenti- 
ful during the first six months of this year, but after that a change 
was likely. He thought the next depression would be of shorter 
duration than some of the preceding periods of depression, 
however. 

The finished iron and steel trades are well occupied at present, 
and somewhat more inquiry is reported, with considerable firmness 
in prices. Common iron bars are £5 15s. per ton; best bars, £6 5s. ; 
iron ship-plates, £5 15s. ; steel ship plates, £6 5s. ; iron boiler-plates, 
£6 15s.; steel boiler-plates, £7 5s.; iron ship angles, £5 12s. 6d.; 


steel ship les, £6 5s.; all less 24 per cent. discount for cash on 
10th of month following delivery. Heavy steel rails are £4 17s. 6d. 
at works. The North-Eastern Steel Company’s men have 


reed 
to a reduction of 2} per cent. to take effect at once, and of of per 
cent. more to come into force in June if trade does not improve. 
Engineers are fairly well employed. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THERE has been more activity in the Glasgow warrant market 





this week, business being still chiefly confined to Scotch pig iron. 
The additional attention which has been given to warrants is in 
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some degree owing to the scarcity of iron for malleable purposes, 
and to reports in circulation to the effect that iron now in store, 
and hitherto only used for foundry purposes, is likely to be avail- 
able for the rolling mills. 

The reduction in the Glasgow stores in the ~~ week is upwards 
of 4000 tons, and al ther 17,318 tons have been withdrawn from 
these stores since the beginning of the year. 

There has been some little inquiry this week both for Cleveland 
pigs and Cumberland hematite, but it has not been sufficient to 
cause any marked improvement in prices. The iron that is mostly 
wanted from Cleveland just now is not so much warrants as forge 
pigs, while the halting manner in which operations at the 
steelworks renders the inquiry for hematite pigs easier than usual. 

The shipments of Scotch pig iron in the last week have been 
unusually small, amounting to only 2640 tons, compared with 4899 
in the same week of last year. Italy took 480 tons, France 190, 
United States and Australia 100 each, Belgium 85, and other 
countries 16, the quantity sent coastwise being 1669, against 3733 
in the same week of 1890. The total shipments since the beginning 
of the year are 16,385 tons, as compared with 24,840 tons in the 
corresponding period. 

The price of G.M B., free at ship in Glasgow, No. 1 is 48s. 6d.; 
No. 3, 48s.; Langloan and Summerlee Nos. 3, 61s. each ; Calder 
No. 3, 58s. 6d.; Carnbroe No. 1, 52s. 6d.; No. 3, 52s.; M. and C. 
No. 3, 48s.; Eglinton—ex Glasgow stores—No. 1, 50s. 6d.; No. 3, 
~~ '. "hii ex Glasgow stores—No. 1, 59s. 6d.; 

o. 3, 57s. 

During the past week there was shipped from Glasgow machinery 
to the value of £13,000; sewing machines, £5970; steel goods, 
£9548 ; and general iron manufactures, £18,320. 

The finished iron and steel trades are only as yet partially 
employed. The difficulties of railway communication are still very 
great. Traders and manufacturers, as well as coal masters, are 


obli to su pply enginemen to work the trains ing their 
s on the different railways. The delays that take p often 
entail a temporary stoppage of works. In very few cases indeed 


have the makers of finished iron yet been able to keep their works 
going full time. Very little fresh business is offering, but there 
is a fair amount of work still on hand. The lowest grade 
of common bars is quoted at £6 7s. 6d.; second grade, £6 10s.; 
highest grade, £6 12s. 6d. In the case of the lowest grade, best 
bars are only 7s. 6d. higher than the common qualities; but in the 
second and highest grades the prices of best iron are 10s. per ton 
above those of common bars. These prices are subject to the usual 
5 per cent. discount. 

e steel trade is very quiet, having suffered even more than the 
malleable iron branch from the railway strike. The works of the 
Steel vem a A of Scotland at Newton and Blochairn have been 
closed since Christmas rntil the nes of this week, and only a 
— start has yet been made. e pressure for delivery of steel 

not been great owing to shipbuilders and others finding it im- 
possible to work from want of fuel. The prices of steel are purely 
nominal. The cost of production is too high to admit of profits 
being made at current rates. The coal trade is still in a ve 
irregular condition. The collieries and c of coals dep 
ing upon the North British Railway are in a sorry plight, they can 
get practically no assistance from the railway company. The 
docks which are supplied by North British mineral trains are 
in a state of confusion, and shippers decline to enter into any 
engagements involving the loading of vessels. At Grangemouth, 
for example, the quantity of coal cleared in the past week was 
4000 tons com: with 13,000 in the co: ing week of last 
year; while at Leith only 1900 tons were despatc! against 6680 
in the same week of 1890. At G w there is some improve- 





Swansea is s Pig iron, steel bar, and tin-plate prices are the 
same as last week ; the lowest quotations for tin-plate are 17s. I.C. 
Siemens are at 18s, to 18s. 6d., while Bessemers are in full demand 
at 17s. 6d. to 17s. 9d. 

A meeting of tin-plate makers at Swansea was to have been held 
on Tuesday, but was adjourned. Trade fp gd to the end of the 
quarter are all that could be desired, and some makers are sold for 
months to come. If trade continues as at present to June—and 
it is confidently predicted—America will be well stocked with Welsh 
— by the time the tariff comes into operation. I have been 

avoured with a comparative statement of the Bute Docks trade 
for the past three years, A decrease is shown in coal and coke, 

tent fuel, and rails, but not to the extent anticipated. For 
instance, in 1888, the ey. of coal and coke exported was 
7,604,856, in 1889 7 735,536, and in 1890 7,420,086 tons. In patent 
fuel the loss is in round numbers 20,000 tons, and in rails also 
20,000 tons. The rail item is explainable on general grounds, The 
Welsh rail trade is now very small in comparison with that of the 
past. The shipment this week at Cardiff of 4000 tons foreign was 
a pleasing novelty. 

A general advance in the wages of the smiths in the Llanelly and 
Swansea districts has taken place. 

The Gloucester conference of the Great Western Railway ended 
on Sunday last in a resolution to again press the d s of the 
men upon the directorate. 

A crisis in the local shipping industries is feared. Meetings, with 
closed doors, are being held by yp menene yer of the joint com- 
mittee, representing the Bristol Channel interest, and nothing is 
allowed to transpire. 

The Rhymney Railway report has been issued, and a dividend 
of 6 per cent. declared. Considering the strike and hindrance at 
port caused thereby, this must be regarded as satisfactory. 

The decision in the recent law case was adverse to the railway 


company. 
In Mr. W. Davies, r of the Lewis Merthyr Colliery, 
Rhondda Valley, whose death took place last week, at the age uf 


sixty-one, Sir Wm. T. Lewis has lost one of the ablest men whom 
he has trained. Mr. Davies had been a working collier at 
Cyfarthfa, but applied himself to develope his unquestionably 
natural gifts, and thanks to these and the sound training of his 
— he became one of the ablest colliery managers in Wales. 

is combined tact and rye enabled him to govern most effici- 
ently. He was a credit to the colliery a, and showed 
what can be accomplished by resolution and self-culture. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE general condition of the iron trade over here has remained 
much the same as last week. Not much animation isas yet visible, 
but a more confident tone is prevailing throughout, and a hope 
that after milder weather has set in and the obstructions of 
communication have disappeared, things will take a more favour- 
able turn. 

In Silesia the iron business is quiet. Pig iron has remained 
unchanged. Forge pig custs M. 48 to 50 p.t.; good foundry, 
M. 60 to 63 p.t. e finished iron makers report themselves 
pretty well engaged, but at irregular prices. 

On the Austro-Hungarian iron market there is only a limited 
demand generally, but with regard to prices a steady tone is 
maintained. Iron ore is in fair uest. Pig iron is moderately 
inquired for, and the frvtees or Hose iron trade are rather satisfac- 
toril pied in all departments. Belgian iron trade ptesents 





ments in coal shipments at the Ge Terminus of the Cal 
Railway. But at the Stobcross Docks, served by the North 
British Company, very little work has been done. ie Glasgow 
and South-Western Railway has, however, been able to keep up a 
full service of mineral trains to Ayrshire ports, and the shipments 
there are a good average for this season of the year. The prices of 
coals are very irregular. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Ox Wednesday next the new Dowlais Works, on sea, at Cardiff, 


will be started in a very modest way. It is expected that the 
Marquis of Bute and Lord Wimborne, Mr. Martin, of Dowlais, and 
Sir 


. T. Lewis will be present, but there is to be no public dis- 
play. Time and the outcome of circumstances will show the 
wisdom or unwisdom of the movement; but all that science and 
great outlay could do has been done, and the marvellously com- 
cS works, to the front in the steel world, with all the latest and 
appliances, is now ready for action, and upon its success hangs 
a great deal. If the cost of labour at Cardiff does not neutralise 
the advantage of having no railway rate for ore, and none for 
manufactured steel down to port, then the other works of Wales 
will be greatly handicapped. Already I hear rumours of a Mon- 
mouthshire works being on the eve of moving seawards. Autho- 
rities who take a more hopeful view suggest that the basic steel 
rocess, which allows of the use of other ores than the hematite of 
ilbao, may modify matters. 

The leading idea in een | a steel works at Cardiff was, 
evidently, in the belief that steel shipping would follow. Dowlais 
steel had been approved by Lloyd’s and an agent stationed at 
Dowlais, and thin steel sheets for ships, and certainly not steel 
rails, was the object in view. If, as I have repeatedly stated, a 
large shipping industry is developed, by having the Lest steel 
close at hand, the chief movers will have gained their ends. 

Simultaneously with the announcement of a start at Cardiff, I 
hear that the new limited company formed by the Plymouth 
mortgagees intend ing some portion of bits Plymouth 
works. It is scarcely the time to do so, the make of steel rails 
being small, merchant bar insignificant, and the only flourishing 
branch of the steel trade being that of tin bar, which the Ameri- 
can tariff may imperil. As “restarting,” the plant would 
have to be entirely new, the site and water supply only we | 
left of a once busy works. Mr. Fothergill at great outlay add 
plant for hot blast, which has lately been carted away as waste, in 
scrap iron. It cost over £100,000. 

The labour market is quieter, but some trouble is threatened by 
the enginemen and stokers, who will not be satisfied until they 
have had a strike. The collieries affected are those of Aberdare, 
and if the strike takes place on March Ist, as threatened, 7350 
colliers will be affected. The owners of Lletty Shenkin and Bwllfa 
have come to terms. 

The coal trade continues as prosperous as ever. Shipments from 
Cardiff again exceeded 250,000, of which Barry contributes close 
upon 80,000. Newport showed well, and its coastwise shipments 
were a long way above the average; and at Swansea coal exports 
were nearly 33,000 tons, which is also above the average. 

West of the new Dowlais Colliery, at Aberdare Junction, another 
large colliery is to be sunk; and a new township, that of Carne- 
town, is planned. 3 

A syndicate is also on foot for working the Liantwit Fardre 
Valley. This will help both Taff and Barry lines. 

Coal keeps up its price with great firmness. The following are 
mid-week quotations:—Best steam, 15s. to 15s. 6d.; seconds, from 
12s, 9d. to 14s. 6d.; small steam, 7s, 3d. House coal is selling at 
14s, 9d. up to 15s. 6d., and in some cases 15s, 9d. Best is scarce, 
Small is again at 11s.; ordinary house coal, 12s, 6d. 

Coke is improving, and at Cardiff is at 22s, to 25s. best ; furnace, 
20s. 6d. to 21s. 6d.; Swansea, from 19s. 6d. Timber slack, 15s. 6d. 
to 15s. 9d. At Swansea best anthracite coal is at 14s. to 14s, 6d. 

The steel trade is unchanged. Chief make continues to be steel 
bar, large quantities of which are being sent to Swansea, Llanelly, 
and Ne districts. In the Newport district there is a large 
make of tin-plate going on, and shipping between that port and 





the same lifeless feature that has been noticed for some time cape 
Complaints are coming in from all sides. The rolling mills of 
Baume, for instance, have surprised their men with 10 p.c. reduc- 
tion of wages on New Year. Whereupon the 350 men struck 
work, After a few days’ negotiation, and after the 10 p.c. had 
been changed into 7 p.c., work was again taken up. This cheer- 
less state of affairs in the Belgian iron industry is the inevitable 
consequence of over-production: there is no sale. Russia is no 
consumer. France is suffering herself from over-production, and 
competes sharply with Belgian firms. Germany renders import 
difficult and pays bad prices, and as to competing with England, 
that is quite out of the question. 

On the French iron market an actual change for the better can- 
not as yet be reported to have taken place. The inquiry is very 
slow for almost all sorts of raw as well as finished iron. Prices 
are, for merchant bars, 160f.; for girders, 170f.; and for plates, 
190f. to 200f. The official ene ge of the pg are 50c. 

igher. There is e prospect, however, of the building season 
rei very brisk Sie vene. On the other hand, export, on which 
the French ironwerks have been chiefly employed during the last 
two years, is likely to become extremely limited in 1891. Yet there 
remains one large object which cannot be lost to French iron indus- 
uy, namely, the reconstruction of the Fort-de-Franceon Martinique, 
which is to consist entirely of iron. There are also some larger 
orders holding out for tramways, and the new waterwork supplies 
for Paris. e tubes required for the latter are estimated at 
1,240,000f. Old rails are sold at 90f. sac ig continues in 
fair request at 140f. p.t. In the Haute-Marne district prices have 
so far gone down that makers complain of working without any 
profit now, which, however, does not exclude the possibility of a 
still further reduction of prices. The reports from the Nord and 
the Loire district bear the same unfavourable character. 

On the Rhenish-Westphalian iron market the situation has 
rather improved than otherwise, at least with regard to 
demand. Prices do not show a decidedly rising tendency as yet, 
but are, generally s ing, firm. The business in iron ore has 
not altered in any way since last week. There is rather more 
animation to be noted on the pig iron market. In forge pig 
some small orders have been going out lately, and there is a little 
more liveliness perceptible in that sort, generally. Syndicate 
— are only nominal, sales having repeatedly been effected at 
ower quotations. Spiegeleisen is fairly well inquired for. Small 
lots for prompt delivery are in livel uest at steady prices. In 
the manufactured iron trade—although merchants in some in- 
stances report more business coming forward—makers do not 
seem to be in a much better position than before. Prices are firm, 
but scarcely paying. They ought to be higher, compared to the 
cost of the raw materials. The bar mills are reported in fairly 

operation. In most cases production is equal to consumption. 
Girders have been in slightly improved request of late. For plates 
the demand leaves much to be desired, but still the works o— 
tolerably wellemployed. Sheetsarein weak request ; after priceshave 
been raised, orders have become very scarce, as consumers in most 
instances bry from those dealers that have laid in supplies when 
ices were lowest. By this they are enabled to compete success- 
lly with the makers. For rivets prices are depressed, over-pro- 
duction having here, as in many branches, injured the state of the 
market, Foundries and machine shops complain of but very few 
orders coming in. 

The supply of railway requirements for the Prussian State Rail- 
ways has estimated for 1891-92 at 102,590 t. rails, and 
46,708 t. slee; 


On the 23rd inst. a fearful explosion occurred at Hibernia mine, 
near Gelsen-Kirchen, killing more than fifty men and dangerously 
injuring about twenty others. The cause of the accident has not 
as yet been fully ascertained, but it has been rumoured that the 
carelessness of one of the men might probably be at the bottom of 
the catastrophe. It so happened that one of the men killed was to 
have held his twenty-fifth anniversary of working in the same 
mine. 

Looking at the frozen rivers and the quantity of snow all over the 
country, a certain anxiety was naturally entertained by many 
persons in this country as to what might be the consequences if a 
sudden change of w should set in. The assistance of 
detachments readily granted by Government to burst and float the 





ice of rivers at the parts most exposed to danger has fortunately 
worked together with a favourable and gradual change of weather, 
so that there is every reason to expect a near approach to the 
— of a more natural and more animated state of communi- 
cation, 

The colliers of the Charleroi coal district have resolved to desist 
from labour one day per week, in order to reduce the stocks of 
coal, and to force the owners into engaging more workmen, 








LAUNCHES AND TRIAL TRIPS. 


On the 27th inst. Messrs. Ropner and Son launched a steel screw 
steamer named the Alton Tower, of the following dimensions, viz. ; 
Length over all, 324ft. ; breadth, 40ft. 6in. ; depth moulded, 23ft, 
Zin. She will be classed 100 A'l at Lloyd's, and carry 4360 tons 
d.w. on Lloyd’s summer freeboard; she has a short full poop in 
which is fitted dation for captain and officers, with aied 

uarter deck, long bridge extending to foremast, short well and 

-G.F., cellular bottom for water ballast. She is built on the web 
frame principle, and will have all the latest improvements for a 
first-class cargo steamer. Her engines are by Messrs. Blair and 
Co., Limited, on their improved triple expansion principle, of 1200 
indicated horse-power, with two large steel boilers working at 160 lb. 
The steamer has been built to the order of Mr. C, Furness, West 
Hartlepool, for Messrs. F. Stumore and Co., London, and was 
christened Alton Tower by Mrs. Ropner, of Preston Hall. 

On mer vary t January 24th, 1891, Messrs. Edward Withy and 
Co. launched from their yard at Hartlepool a large steel screw 
steamer, built to the order of Mr. F. Woods, London. She is a 
fine type of a modern cargo boat, measuring over 320ft. in length, 
and built throughout of Siemens-Martin steel, with a 
measurement and deadweight capacity, and built to the highest 
class at Lloyd’s. The vessel has a long raised quarter-deck, short 
poop, long bridge-house, and a topgallant forecastle. The holds 
are fitted with iron grain divisions and iron cargo battens. All 
decks, deck erections, skylights, bulwarks, bulkheads, &c., are 
constructed of steel and iron, Cellular bottom fitted all fore and 
aft for water ballast. The greater portion of the plates are in 
24ft. lengths, making the structure of the ship very strong. Four 
steam winches, two donkey boilers, patent steam steering’ 
amidships, screw gear aft, direct steam patent windlass, stockless 
anchors hauling up into hawse-pipes, and other modern appliances 
are fitted for the handy working of the vessel. The saloon and 
cabin providing accommodation for the captain, &c., is handsomely 
finished in polished hardwood, with painted panels executed in an 
effective style by the staff of ladies employed by the firm. The 
steamer will be rigged as a two-masted fore-and-aft schooner. She 
will be fitted with triple-expansion engines by Messrs, T. Richard- 
son and Sons, Hartlepool. She was gracefully named Wildcroft 
by Miss Mollie Sivewright. 

On Friday, the 23rd inst., the s.s. Yung Ping, built by Messrs , 
Craig, Taylor, and Co., of Stockton-on-Tees, to the order of Messrs. 
Russell and Co., of es New York, and London, and under 
the superintendence of Messrs. A. and W. Dud , of 112, Fen- 
church-street, London, was taken out to sea for her trial trip, 
which proved very satisfactory. The dimensions of the vessel are: 
223ft. ma 32ft. by 13ft. — She is to trade in Chinese waters, 
and is fitted with teak decks and luxurious passenger accommoda- 
tion. She has water ballast, and is classed 100 Al at Lloyd's, 
The engines, by Messrs. Wm. Allan and Co., Scotia Engine Works, 
Sunderland, are 15in., 25in., 4lin., by 24in. stroke; and on the 
measured mile, after a number of runs, a mean speed of 9°8— 
nearly 10—knots was easily obtained, the ther at the time 
being fairly rough. The representatives of the owners were 
thoroughly satisfied with the trial. The vessel, which was loaded, 

sevens at once to China under the command of Captain Jordan. 
the same afternoon the s,s. Ashley, also built by Messrs. Craig, 
Taylor, and Co., and purchased by Mr, Wm. R. e, of Belfast, 
for the North of Ireland Steamship Co., was taken to sea for her 
trial trip, which proved a | satisfactory, a speed of over 12 
knots being, we are informed, obtained. The vessel is of the 
following dimensions :—300ft. by 37ft. 9in. by 21ft. 9in., built on the 
web frame and cellular,bottom principle, wit! oney Seas enh onions 
quarterdeck, short well, and top-gallant forecastle. Her engines 











—triple ex ion—are by Messrs. Westgarth, English and Co., 
of Middl h, with cylinders 2lin., 34in., 56in. by 39in. stroke ; 
two boilers, 1601b. pressure, which worked very smoothly during 


the whole of the trip. The vessel will be taken out by Captain 
Makood, who took the Shaftesbury out some time » Which 
latter vessel was also built by Messrs. Craig, Taylor and Co. for 
the same owners. The trial trip was under the inspection of Mr. 
Joseph Lewis, consulting engineer, Belfast. 








ASSOCIATION OF THE BIRMINGHAM STUDENTS OF THE INSTITUTION 
or CiviL ENGINEERS.—At the meeting of this association held on 
Thursday the 22nd inst., the president, Mr. E. Pritchard, in the 
chair, Mr. Sidney R. Lowcock, A.M.I.C.E., of Birmingham, read a 

per upon ‘‘ Gauging in Connection with River Pollution.” After 
Preeft touching upon the importance of and the increasing interest 
now being taken in the prevention of the pollution of rivers, he 

roceeded to describe the usual methods ado; for gauging the 
ow of water in rivers at weirs, mills, locks, sluices, &c., and in the 
tidal portion of the rivers, and the quantities of polluting liquid 
entering the rivers. The following — took part in the 
discussion which followed :—Messrs. P. G. Parkman, E. Newdi- 

te, Richards, H. Woodward, R. Godfrey, J. Knight, Pierce. 
The chairman closed the discussion. A vote of thanks to Mr. 
Lowcock concluded the proceedings. 


THE ARCHITECTURAL ASSOCIATION.—On Tuesday evening, 
January 20th, a large ber of the students of the Architectural 
Association dined together at the Piccadilly Restaurant, London. 
Mr. Arthur W. Earle, who presided, appealed to the members to 
support the committee in instituting the new curriculum of 
architectural education by doubling next year’s subscription, 
a —— which was readily assented to by those present. 
The chairman announced that an excursion for junior members, 
lasting one week, would be this summer—to some place of 
architectural interest—probably in the North of land. He 
hoped that arrangements might be made enabling members of the 
provincial societies to take , if inclined to do so. A good pro- 
gramme of music, principally contributed by the students them- 
selves, added to the enjoyment of the evening. 


PAINTING IRONWORK.—One of the greatest difficulties in the 
way of protecting iron surfaces by means of paint is the difficult; 
of producing a firm adhesion between the — and the metal. 
When applied to surfaces that have been polished the difficulty is 
not so great, though even in this case anything that will cause a 
_— gd —, is to we ee t as when — = 
applied to the rough surfaces of iron castings, especia! 
those that have been scaled by the action of vitriol, that the dit. 
culty of producing a perfect and permanent adhesion is found. In 
order to secure the best results, iron that has been vitriolled ought 
to be well washed and carefully dried before the paint is applied. 
If the articles are small, and will bear the application of a strong 
heat, they should be heated until oil applied to them smokes. 
They may then be brushed over with a thin coating of boiled 
linseed oil; and when this has become thoroughly dry, they may 
be painted. When the articles are too e, or when, from other 
r , it is impossible or inconvenient to heat them, the oil may 
be warmed before it is — The Oil and Colourman’s Journal 
says :—‘‘A thin coat of hot oil will penetrate every pore, displace 
all adhering dampness, and stick to the metal so closely that no 
exposure to air or moisture will ever cause it to separate. such 
an oiled surface paint adheres well.” 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Jan, 22nd, 1891, 


OPINIONS the future of the American iron 
trade differ haety; ; some very creditable autho- 
rities furnish what they think are good reasons to 


prove that a decline in prices cannot be averted ; 
in Pennsylvania a di so opinion prevails, 
The heavy restriction in output has not continued 


long enough to noma 3 ae ect stocks or prices. 
The strike in the Alabama region is about over, 
and the suspension in Western Pennsylvania an 
Eastern Ohio may be terminated any i by con- 
cessions from coke manufacturers railway 
companies. There. is a heavy consumption of 
crude iron, and it is not likely to fall below the 
present limit. Buyers are, of course, awaiting 
the outcome of the present condition of things, 
The prospect of bu, iron 50c. lower is sufficient 
. account for the wardness of a t many 
arge consumers. The strongest feature of the 
pen A is that stocks are next to nothing ; another 
favourable feature is the probability of a presenta- 
tion of heavy orders for — into which pig 
pe 3 very largely enters. ughout all the iron 
valleys of Pennsylvania stocks are found 
= low. ould there be any sudden demand 
rom any cause whatever, it is difficult to see how 
a - advance and general one could be pre- 
ven 
The disturbances in money markets have 
——, a good many buyers and makers. 
<7 — an still closed for repairs, 
an a agebe ion will not take place 
until demand is a tter than it is this week. 
At Chicago coke iron has been selling quite freely, 
and —— dct —o — made large 
sales of their prod ‘or elivery. — 
orders have also a paced at Chicago for 
structural iron for nai general purposes. 
Builders of work calling for = iron have been 
induced within a few days to place large orders at 
prices ranging from 2dols. to 3 dols. below ruling 
prices. Pipe makers have also placed large orders 
within a few days, and it is stated that millowners 
have had offers for large lots for early summer 
delivery, which will also be accepted. If these 
indications are to be relied upon as representing 
the market generally, it would be safe to assume 
that a large amount of business will be done in 
February for material to be delivered in the 
spring and early summer ; it is impossible to state 
to what extent orders of this character have cone 
laced, but it is known that a good mene ee 
yers are now considering the advisability of 
placing orders within the next few weeks in order 
to protect themselves against the possibility of an 
advance, There is great activity in the machinery- 
making establishments of the country. There is 
also unusual activity in the ship-yards, and car- 
building establishments are crowded with work, 








NEW OCOOMPANIES. 
following companies have just been regis- 


Devon Granite and Peat Litter Works, Limited. 


This com E1000, in the 20th inst., 
with a ome uf £40, in £10 shares, to ac- 
quire land and property i in the county of Devon, 
or elsewhere, and to carry on the business of 
quarrymen, stone dressers, miners, manufacturers 
of peat litter, ae ee and other fuel, manure, and 

charcoal, and of manufacturing chemists and 
druggists. The subscribers are :— 


Shares. 
A. F. cs oe hy 51, a, Pantagin, ac: 
F. A. West, West-square, § th’ k, regi stered 

accountant, 
8. Wayting, 31, St. ‘Paul'e-road, Camden-square, 
N. Duka, 20, Red Lion- “square, 1 brushmaker _: 
Hdwards, 180, Holborn, wine merchant . 

Lute klin, 124, Liverpool-road, N., 


traveller 
B. Ba 3. Anthony, ‘20, Red ‘Lon-equare, advertising 





— et 


The ennher e eestor? is ae to ie hee than 
three, nor more than seven; the subscribers are 
to appoint the first ; qualification for subsequent 
directors, £100 in : the company in general 
am § will determine remuneration. Solicitor, 

Voss, 14, Bedford-row. 


Floating Metallic Packing Company, Limited. 
This company was registered on the 15th inst., 
eS Coe eee ire 
pg eee rights for the United Kingdom 
merica, Germany, France, Belgium, pais, 
italy, and Russia, granted for an improved method 
of manufacturing metallic packing known as 
** Nixon’s Patent.” The subscribers are :— 


*J. Cory jun., 9, ~— Stuart-square, es 
Fe 


1 

“J. By Penarth, merchan 1 
*E. Hancock, Gadeenet, Penarth Cardiff, “chi: 

oo. Radl gale me OR ie 

's oe. ewie 1 

F. W. K. bert, Cardiff, wa 1 

P. Edmunds, Cardiff, clerk . 1 


The number of directors is not to be less than 
four, nor more than seven; the first are the 
subscribers denoted b an asterisk ; qualification, 
£100 in shares or stock; remuneration, £150 per 
annum, divisible, to be - in any 
year in which the profits reach 10 per cent. 
Office, 13, Bute-crescent, mt, Oa Cardiff. 


Leeds Copper “Company, Limited, 

This company was red on the 16th inst., 
with a capital of ,000, in £1 shares, to ac- 
uire the undertaking of the Excelsior Copper 
ompany, Limited, incorporated in 1888, includ- 
ing certain mines ‘and rights, in the County of 
Megantie, Province of Quebec, Canada, The 
subscribers are :— 


C. H. Smith, 6a, Austin-friars, secretary to a com- 
@. W. Richie, Zarcial-rse, Claphaim,‘sooretary 
com oe av. ve" Save 


et et et 





The number of directors is not to be less than 
Dee: nor gs than seven; rsare to 
ppoint the first, and are to act ad interim; 
Guelification, 500 shares ; remuneration £500 pe per 
annum, and £50 additional for each I per cent, 
dividend, up to 20 per cent., such remuneration 
to be divided as they may determine, Solicitors, 
“+ Tag Kerley, Son, and Verden, 14, Great 
Winchester-street. 





Patent Stamped Steel Railway Axle-box Company 
Lamited. : 


This company was registered on the 21st inst. 
is 0 canal a £50,000, in £1 shares, 1000 
of which are founders’ shares, to be entitled to 
one-half the surplus profits of any year ap rd 15 
pee eee, Hee Se See © yoy A inary shares. 

t is the reconstruction of an existing compan . 
The subscri 


Shares. 
Ww. Bremowick, 20, Prestend. -street, Battersea .. 
A. E. Williams, 185, Boyson-i , Camberwell . 
. Bairn, Sou , Essex 
W. Cavanagh, Kilmorie-road, Forest hill, 3 ‘secre- 


» Ovenstone, Bark ing, “Hssex, accountant . 
. H. Austin, 16, Brocklebank- road, Earlsfield, 


8. * 
G. Gilpin, 70, Mildmay-road, N. 


The number of directors is not to ~~ hon than 
three, nor more than five; the holders of the 
founders’ shares to be entitled to nominate three ; 
ce mage 200 shares ; the company in general 
t remuneration ; the first 
directors oo John Allen, Jose h Hamilton 
Brotherton, Michael Butler, John Bonneliy, and 
Wm. McLaren. Solicitors, Messrs, Foss = 
Ledsam, 3, Abchurch-lane, E.C. 


Chatterley- Whitfield Collicries, Limited, 

This company was red on the aie inst., 
with a capital of £400,000, in £10 shares, to ac- 
quire from the North of England Trustee. Deben- 
ture, and Assets Corporation, Limited, all or any 
part of the undertaking, ~~~ properties, and 
assets, recently > be bo that 
Corporation from the igidatore of the Chatterley 
Iron Company, Limi' The subscribers are :— 


*8. R. Platt, Werneth-park, om eee 


Btoc! ‘port, cotton spinner 
v K. tage, Swinton-park, Manchester, 


barrister 
*M. F. Blakiston, Rowley- park, Stafford, solici- 


Radcliffe, ‘Werneth- “park, Oldkam, ‘mer- 
_ ghant und wi eae 


1 

1 

H. "white Be , bleacher .. |. en anne 

J. R. Wi 8 wry bi lliery manag’ ae 1 

A. ey Manchester, chaxtered & nt 1 

The number of directors is not to be less than 

three, nor more than ten; the first being the 
a denoted by an asterisk ; qualification 

£1000 in shares or stock ; remuneration, £2500 

annum, divisible. Solicitors, Messrs, Grundy, 

Kers haw, and Co., Manchester. 


the same, incorporated in 1889, 
are :— 


ee 





1 
1 
z 
1 


pe 








DISPLACING OF A WATER MAIN 
WITHOUT STOPPING THE SUPPLY.! 
By Mr. T. Srana, 


THE extension of the town of the Hague made 
it necessary to alter the position of the main con- 
duit of the water supply. An interruption in the 
service would have entailed great inconvenience, 
and as the intended —— was comparatively | 960 
slight, the author resolved to try slewing the 
main sideways without sto the supply even 
pec a moment. The main, when flo full, 

hs 260 kilos. per lineal metre—524 lb, per 
—the length to be moved being 250 m.— 
3 yards—made the total mass a weight of 
65 tons, When the main had been laid bare and 
found in excellent condition, a trench was dug 
alongside reaching a little deeper than the under- 
side of the pipe, which was then suspended by 
chain slings and screw bolts and nuts to beams 
laid across the trench, While the nuts were 
being turned, over the whole length of the opera- 
tion, and at the same time slid it sideways, the 
on which the main had been resting was 
slowly dug away, allowing the main to swing 
sideways, This operation was repeated two or 
| tes times till the pipe was in its desired position. 
pains this time the pressure was reduced from 
3 to AB. atmospheres. No leaks of importance 
in the lead joints, and where “ec ones 

were observed they were easily caulked. 

and diagrams accompany the paper. 








THE TIMBER TRADE OF NORWAY AND SWEDEN.— 
The British Consul-General at Christiania reports 
+o the export of timber from Norway during 

year was 940,000 registered tons, or about 
red tons more than in the previous 
rg In fact, the shipments reached a er total 
than in any year since 1884, Great Britain con- 
tinues to be the best customer, to the extent of 
62 per cent. of the entire timber trade, the pur- 
chasers next in importance i elland Sfp 8} per 
cent., Belgium épa ont, and H. cent, 
There were also considerable exports to wy eaten 
and the Cape, which produced a rise in the price 
of dry fir, and Norwegian ex rs look forward 
to a considerable extention of the African markets 
as a consequence of increasing colonisation. Not- 
withstanding the ane ts ae a between 
Norway and Sweden in the supply of dressed 
timber, the figures show a considerable advance 
over those for the years 1884-86. But while in 
1882 the dressed boards in London from Nor- 
way were eight times as great as those from 
Sweden—8,000,000 boards against 1,000,000—the 
Norwegian. supply fell in 1886 to about 7, 000,000 
lyr while that of Sweden rose to nearly 
000,000, and Sweden has now overtaken the 
pt country in the exportation of those =_ to 
London, which is also and larger 


ra’ larger 
supplies from Russia and a Fink 


1 Minutes of “Proceedings” of the Institution of Civil 
Engineers, vol. cii., session 1889-90, part iv. 








THE PATENT JOURNAL. 
Condensed from “ The IUustrated Oficial Journal of 


Application for Letters Patent. 

bd a ae a “communicated” the 
address communicating party are 

printed in italics. 


19th January, 1891. 
911. Gas or Om Srove, J. and W. H. Prestwich, 
‘ottenham. 
912. Automatic ELectric Lockine Gear, D. Richards, 
~:) Puaten Printinc Macuines, J, Winterton, Not- 
914. Propucinc ALuminivm, C. Billington, J. Newton, 
and C, Billington, jun., 
915. TRAVELLING Baos, A. Timpe, Manchester. 
916. Locks for Hanp and TRAVELLING Baos, A. Timpe, 
Manchester. 
917. EMBossED and Decorated Paper, &c., E. 8. 





"3 

918. Reep Pocket, &c., P. Brimelow, Bury. 

919. MaRvove Spikes, . A. Hughes, Wolverhampton. 
istina Yarn, P. Dracup and J. Burrows, 


921, HorricurTumat Fiower Por, G. Lee, Chester- 
922. Propucinc Cut-PiLe Faprics, G. A. J. Schott, 
oh Canemnetitnt Forks of Bicycies, W. Smith, 
924, Pencit SHARPENER and Protector, W. Mitchell, 


925. Sroprerinc Borries or HoLttow Ware, D. 
Rylands, Stairfoot. 

- mg Merat Screws and Srups, J. M. Sellers, 

927. Maxino Pup for Paper, R. N. Redmayne, New- 
castle-on-Tyne. 

928. Suears, SurcicaL Instruments, &c., W. H. M. 
ge Sheffield 

929. Paint BRusHEs, W. Hart and W. Bone, Sheffield. 

930. Fives, J. Y. Larder and G. F. Bagnall, Sheffield. 

931. Sxatzes, G. G. M. Hardingham, London. 

932. Type Wrirer, G. T. Hough, London. 

933. Preventinc Water Pires Burstine, C. H. Coe, 


London. 
934. Lames, W. Heys, London. 
935. Borries, J. Ellison, London. 


986. Trnes, J. H. Aston, Birmingham. 
987. ——— Wires to CeriNes, E. and E. E. Atkins, 


938. Cinper SirreRs, C. Pilgrim, London 

5 =— Marrresses for CoucHEs, L. A. Peyton, 

940, JEWELLERY, E. ne ag a a London. 

941. Compasses, A. Bloch, London. 

. oa Mertens, W. E. Gelge- —(F. @. Hesse, United 
tates. 

943. Forminc Recesses, H. L. Doulton and 8. H. 
Leech, London. 

944. SEWING Macurnes, E. Kohler, London. 

945. Kyurrrinc Macurnes, 8. Lowe, London. 

e rane Iron from Orgs, N. Lébédeff, 

mi! 


on. 
947. Cartpren’s Go- carts, A. W. Minns and A. J. 


Jeffery, 
o Jue Tey. A. J. Eardley, E. Meir, 
baste. and R. Jarker, London. 


ow. ‘Bae VALVE for. Fine Prves, J. M. Swinbourne, 
London, 

950. Merauiic ALioys, H. H. Leigh.—(Z. R. Hues- 
mann, Germany.) 

a hen tg ee Toots, R. Melhuish and J. H. 

952. Brean, M. Russell, London. 

958. Canryinc Loaps on Animas’ Backs, A. H. 
Boyle, London. 

“ a Kaufmann and F. M. 


955. ge Saxp, W. B. Fitch, London. 

956. Storprerine Borrtes, &c., L, Lams, London. 

957. — OLEaGrNovs trers, H. Chilcott, 
mdon, 


20th January, 1891. 
958. Fasteninc Burrons to Boors, &c., F. Griffin, 


Laghenatene. 
959. Farm a W. P. Thompson.—{H. J. Gouid- 





ont” 

Se eT 
% pson. nil 

961. Steam Enaines, W. P. Thompson.—(G. C. Pyle, 
United States.) 

“oa SutpuatTe of Atumina, J. W. Kynaston, Liver- 


963. P Tasaruner of Toiet, &c., Soar, P. R. de F. 
D’Humy, Liverpool. 


964. STEAM-PROPELLED VessELs, W. P. Thompson.— 
(¢. @. , United States.) 
Leigh MAGNETO-ELECTRIC MECHANISMS, 
. B. es United States.) 
7“ t Guazine oF NAMELLING Ties, &c., E. Arthur, 


967. TRawt Beam, J. Whitelam, Lon 

968. Apsustixe HEALDs in Looms for Weave, G. D. 
Sykes, Huddersfield. 

bar Fivrss, J. T. King.—(K. F. W. Guenther, United 


tates.) 
970. » An ty &c., Encives, H. Williams, Man- 


onl. Generatino, &c., Gases from jouw - Souip 
Hypro-cargBons, B. i. Thwaite, Li 

972. Wixpow Fastexinc DeEvicEs, ton Gascoyne, 
London, 

973. Heatinc, Cootine, &., Ar, J. B. and F. C. 
Howorth, Manchester. 

974. Drawers and Draw- -BOXES, H. and A. H. Steven- 
son, Man . 

975. Iscreasinc Comrort of Restixc APPLIANCES, M. 


976. FURNACE Bars, 8. A. opamp London. 
977. Roor Gorrers, W. Smail and J. ——- Glasgow. 
978. REGENERATIVE Gas FURNACES, I a Beardmore, 


Glasgow. 
979. MECHANISM of SMALL-aRMs, J. Dallaway and R. N. 
Tai ‘ham. 


980. Rartway Sienars, W. and M. Walker, J. Sansom, 
and A. Cole, Luton. 

981. Borr.es for RETAINING Sepiment, J. R. Hughes, 
London. 

982. Vatve for InrLaTinc Footsatis, G. Brown, 
Manchester. 

988. Marine Locomotion, D. Cook, G 

984, TELEGRAPHIC TRANSMITTING preety R. Theiler 
and @. K. Elphinstone, London. 

985. TrmePieces, J. McConnell, Co. Antrim. 

986. Water Heater, G. Shrewsbury, London. 

987. O1L-cans, B. J. B. Mills. (The Rau Manufacturing 
on United States.) 

CHING cope A. J. Boult.—{J. P. and A. 

I, Mason and &. L. Wiegand, United States.) 

989, Pocket-Booxs, F. Lieker, London. 

990. Scrarinc Borer T TUBES, E. H. Jeeves and H. 

Gilmore, London. 
991, — PercussivE Rock Dritt, A. T. Snell, 
ndon. 

992. Fire-Escares, W. Woodman, Dorking. 

993. Rartway Brakes, W. C. Morison, Great Yar- 
mouth. 

994, Rartway Construction of Pant, P. H. Williams, 


S 
es Rarsine SusMERGED VessE:s, &c., J. Henderson, 
w. 
996. Broocuegs, &c., G. E. Benton and C. W. McAnulty, 
pa PIANOFORTES, A. Beaton, Brighton. 
PRINTING 


\OTOGRAPHIC 


C. Hoddle, 
by 2 





999. Topacco Pires, &., C. M. P. H. Triscott, Dublin. 
1000. Bicycuz Sranps, AA. Talbot, B 
1001. New Cotovur, R. Holliday and'Sons, T. q 
P. BR. E. Seidler, 


1002. GowrnesseD Arm, H. Michaux and H. Coward, 
10038. = Heat to Water in Boirers, R. G. 


Ruffles, London. 
1004. Lepicator for ae Porentiats, Sir W. 


Thompson, G 
1005. Loom, L. ¢, London. 
1006. PAPER Puncues, W. P. Thompson.—{The Office 
Manufacturing Company, United States.) 


as ee = Seraratinc Ores Execrnricity, EK. Ferraris, 


_. ‘Fasrexixo Suoes for Horses, &., M. Page, 

ndon. 

1009. VeLocirepes, J. M. Golderer, London. 

1010. Crusnine Macuines, E. Villeroy, Lo mdon. 

1011. Compinep Topacco Pipe and Wa.kine Sricx, H. 
J. —(W. beg ay “ge Germany.) 

1012. PLATE WaAkMER, F. C. Trench, Loten, 

1013. Lawn Tennis Court Markers, &c., F. C. Trench, 


London. 
1014. Boot and Soe Interior Surrorts, D. T. Lee, 

London. 
1015. CusHionED Tings for VeLocrrepes, C. H. Gray, 

mdon. 
1016. co ng Grasses, J. Aitchison and T. Brad- 


ley, 
ion, Rorany Sream Enornes, &c., 8. G. Brosius, 


1018. Morons for Szwine Macuines, &c., BE. 8. Reed, 
mdon. 

1019. Equaisinc Beams and Bars, &c., 8. Fox, 
London. 


1020. Maxine Paper Tusinc, H. Birkbeck.—(F£. 7. 
Greenfield, United & —_ — 

1021. APPLICATION, Packine, H. Montgomerie, 

London. 

1022. SicnaLLinc Apparatus, E. Liley, W. Holland, 
and W. T. Page, London. 

1023. EquaLisinc Bars for RotiinG Stock, 8. Fox, 


on. 
1024. Sores of Boots and Sxors, W. R. Reynolds, 
London. 


1025. Perrorminc Opticat ILiusions, P. de Lara, 
London. 

1026. Sprinc Hooks, W. R. Reynolds, London. 

1027. Maxinc Beam Hancers, J. Grant, London. 

1028. CHANNELLING Boor Sous, A. 
C. H. Porter, London. 

1029. Manuracture and Carsurettine of Gas, R. W. 
Papineau, London. 

1030. Maxine Scarves, &c., H. H. Lake.—(W. B. 
Erskine, United States.) 

1031. Rounpasours, E. W. Barratt, London. 

1032. Stortinc and Borivc UmBrewia Sticks, &c., 


E. Johnson and 


—— J. K. Weed, and L. E. and D. P. Ladd, 
1033. C1iGARETTE Macurnes, H. London. 


Bohls, 
1034. —— Sream Encrxes, H. H. Lake.— 
. A. Groshon, United States.) 
. PRIMARY Bartreries, 8. W. Maquay, London. 
. Corsets, 8, Lees, London. 
. Casryet Wasu-Basrns, G. Te 
. Step Inon Buocks, G. ptr 


, London. 
mndon. 
_ — Go WATER-PIPES from Frost, C. Herzog, 
mn 
1040. Apparatus for Sorrenrne Liquip, A. K. Brown, 
London. 
1041. Cycie Sappizs, A. Adams, London. 
1042. VELOCIPEDEs, H. , London. 
1043. Dryinc Gramm, &c., C. R. Bonne, London. 
1044. Steam Enoryes, C. Wells, London: 
1045. Stream Enorves, W. Brown and C. N. May, 
London. 
1046. Apparatus for TELEPHONIC Messaces, R. H. 
Gould and T. Gottschalk, London. 
1047. TREATING Zinc Orgs, W. West, London. 
1048. Pencr, Cases, W. Hazlitt, London. 
1049. Dynamo Execrric Macurnes, 8. Z. de Ferranti, 
London. 
1050. Disrriputinc Execrrica, Enercy, 8. Z. de 
Ferranti, London. 
ge EvecrricaL Transyormers, 8. Z. de Ferranti, 
mdon. 
1052. MuttirusuLous Borers, P. E. J. and G. A. L. 
Niclausse, London. 
1053. Testrinc Evecrricat Frrinc Gear of ORDNANCE, 
A. Noble and E. W. Lloyd, London. 
1054. Puriryine Peat Cuarcoat, R. C. Hanrott and 
8. D. Cox, London. 


2st January, 1891. 
1055. Optarntnc PHoTocRaPHs in NaTURAL CoLouURs, 
, 3 allmeyer, London. 
1056. eae Tro.ueEy and Sack Lirrer, P. Reuss, 


G 
=. F. G. Leeder, 
iw. 
a. Dovus_e SusPENDER WAISTBAND, L. C. Richards, 
e 


Baxp MovuLpinc MACHINEs, 


1059. KitcHen Rancss, &c., T. G. Messenger, Lough- 


borough. 

1060. Rartway Sicnatiinc Apparatus, &c., J. Edge, 
London. 

1061. Compounp and Conpensine Encrves, R. Makin, 
London. 

1062. Sarery Reins and Bripiezs, W. Hiibner, Man- 
chester. 

1063. Szenvierts Houpers, R. W. Eadie, jun., and F. 
R. Baker, Birmingham. 

ign fa Bence Cramp, H. D. Lewis, South- 


1065. aes Rops and Connections, E. H. Bennett, 
Bi ham. 


1066. Erecrric Brank Heaters, G. D. Burton and E. 
E. mdon. 
1067. SAFETY Ou Lamps and Stoves, J. A. Secor, 
London. 
. ADJUSTABLE Stores for Writrinc Desks, F. Allen, 


1069. GLose and Suave Hopers for Gas, &., J. 
Brookes and E. G. me ham. 


1070. Sur Stubs, A. Adams, London. 

1071. Mrxine MacuIne, B. Corcoran, London. 

1072. THERMO-AUTOMATIC Pump, bk. oH. OW 
Egham. 

be os So ee Bicycie and Tricycus, J. W. Brown, 

ba pole Sranp for DispLayine Jackets, &c., A. W. Child, 

mdon. 

1075. Knitrinc Macurnes, W. Harrison, Manchester. 

1076. Keyep Musica, InstRuMENT, H. W. Kingston, 
London. 

1077. Pickers used in Looms for Weavine, G. H. 
Bradford. 


1078. REVERSIBLE WinDows, G. Charlton, London. 

1079. Sappies for Bicycies, &c., W. Brampton, 
Birming! ° 

1080. PHotocraPHic CHancina Boxes, R. Schreiner, 
London. 

1081. —— for Pressine Hay, G. and C. Stephen- 
son, 

1082. Scissors and Wire Niprers, H. W. Ludlow, 
Birmingham. 

1083. ComBusTIBLE VapouR Enoixes, H. Robinson, 
Manchester. 

1084. THrow-Back for Inpicators, W. H. Jackson 
London. 

1085. CoLiar, W. A. Allery, London. 

1086. Maps, J. E, Blanther, London. 

1087. Borrte Stoppers, H. M. Dunstan.(¢C. 4. 
Phillips, United States.) 

1088. Processes for Renovatinc Hats, M. Steiner, 
London. 

1089, Consuming Smoke, G. A. Farini, London. 

1090. SecurRING Woors of RarLway CARRIAGES, H. T. 
Edge, London. 

1 
. Ellis, London. 


1091. Tricycuzs, J. 
1092. CLEANING ee G. H 
1098. SarzeTy STIRRUPS, H. HL Dunkley, London 
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1094. Picks, W. H. M. Neave, Sheffield. 
1095. Sroves, F. Jackson, She 
1096. Trees for Ware.s of VeLocipepes, F. J. Bennett, 


on. 

1097. Boor or SHoz Prorecrors, D, T. Lee, London. 

1098. Guass, &c., Sroppers, M. Emanuel, London. 

1009. Puriryine Soir Parrtictes from Gaskous 
Fumes, 8. Geoghegan and M. J. Purcell, London. 

1100. ApsusTABLE WiNGED Stove ORNAMENT, A. Tuck, 
London. 

1101. Comsrvation for Macic Lantern, G. G. Forster, 


ion. 

1102. Perroratep Srurrs, C. O. Schnauder and E. B. 
Schlegel, London. 

ae os , &c., Foo Srienaus, E. Woodhead, 


ne. Ticket Hoiper, J. Henderson and J. Sime, 
G 


1105. = the Sequerce of Events, F. E. 
MacMahon, London. 

1106. Cai BELLs, A. J. Boult.—(G. Schilling and 
Sons, Germany.) 

1107. Vicss, W. P. Thompson.—(F. Scheendemann and 
K. Perrot, Germany.) 

1108. ScraTcH Brusies or the like, E. Attenborough, 
London. 

1109. Conpgnsinc Enorvgs, E. Attenborough, London. 

1110. Szwine Neepies, W. Edwards, Liverpool. 

11LL. SHuTriE-cuarD Tension Devices for Looms, H. 
Otto, London. 

1112. IspicaTING Names of Raitway Stations, M. W. 
Lowinsky, London. 

1113. Woop Fioorine, &c., A. Frampton, London. 

1114. Execrric Ramways, A. Churchward.—(4. 
Robertson, United States.) 

1115. Maxine Cement, W. R. Taylor, London. 

1116. Rounpasovuts, F. Savage, London. 

1117. Cus, J. P. Mannock, London. 

1118. Foupinc Saves for Lamps, O. Imray.—{L. von 
Orth and E. Breslauer, Germany.) 

1119. Startinc Vatves for Compounp Enorves, A. H. 
Wallis, London. 

1120. Dyerne, UO. Imray.—(Farbwerie vormals Meister, 
Lucius and Bruning, Germany.) 

1121. MerHop of TELEPHoNic Transmission, E. L. 
Mayer, London. 

1122. Incanpescent Exectric Lamps, A. D. Raine, 
London. 

1123. Wereninc Macuuines, J. Soler, London. 

1124. Trees for Bicycies, H. W. Hart, London. 

1125. Recutatine the Suppiy of Arr to Furnaces, E. 
Coverly and 8. E. Carlisle, London. 

1126. InrLatrxe Vaxve, J. 8. Smith, London. 

1127. — or VARNISH for LEATHER, R. C. Anderson, 


1128. all B. Edwards, London. 
1129. LEVELLING and Trammine Rots, J. P. Adams, 


London. 
1130. Hanp Camera, J. H. Nestler, London. 
1131. Lamps, W. H. Munns.—{(W. Somers, United 


States. 

1182. Street Inpicator, W. BR. Munns.—(C. Bradford 
and E. Cornjorth, United States.) 

1138. BaRRELs, H. Munns.—(J. Conway, United 


States. 

1134. Pune ScREEN, H. Munns.—(J. Badermacher 
and P. Scholl, Patent "States ) 

1185. Rarmway Gate, W. H. Munns.—{J. Grisham, 
United States.) 

1136. Proputsion of Vesse.s, W. H. Munns.—(S; Owen, 
United States.) 

1137. CeLery Bankinc, W. H. Munns.—(E. Dewey, 
Onited States.) 

1138. Guarp, W. H. Munns.—(/J. Mino and W. D. 
Wastfield, United States.) 

1139. ——— for Bicycies and Tricycues, A. Hatton, 


1140. Raniene for Psorocraraic Dark Room, J. 
Armistead and F. T. Clark, London. 
1141. Game PLayep with BALLS, T. 8. Dean, London. 
1142. Comprnep Tree GvuarRD and Support, Ww. C. 
edict, London. 
1143. Prorecrion of InranTILE Lire, A. 8. Drayson, 


London. 
1144. Warcues, J. Dixon, London. 
22nd January, 1891. 
1145. Composition for Coatine Tin, &c., J. Campbell, 


London. 
1146. Begrere, Borrt.es for Basis, T. Quinlan, Liver- 


poo! 

1147. Corrace Dwe..inos, G. Heaton, Liverpool. 

1148. Game, 8. Ho Manchester. 

1149. Gotr ‘Manxer, Cc. W. Formby, Exroouth. 

1150. BurronHoLe FLower Houper, E. Anderson, 
Winlaton Mill. 

1151. Hoscep Covers for Jves, &c., H. J. Wood, Long- 


port. 

1152. Locks and Latcuss, H. D. Fitzpatrick and P. 
Kennedy, Glasgow. 

-_ CoMBINED Sweets and Pozzie Box, J. T. M. 

, Birmingham. 

68 ULPHUR, F. H. Gossage and J. Williamson, 
Liverpool. 

1155. Botts and Latcues used for Fasteninc Doors, 
A. D. Mitchell, Sheffield. 

1156. WasHine MAcHINEs, J. Miles, London. 

1157. Snow Consumer, E. R. White, London. 

1168. Ramway CarriaGe Door FASTENER, G. G. 
Forster, London. 

1159. Steam Borier, G. A. Newall, Bristol. 

1160. ComBINATION PARLOUR TABLE Game, J. Mills 
and R. Prosser, Gloucester. 

= ae for Corxvertinc Iron, B. H. Thwaite, 

Verpoo! 
1162. . for Boxes, &., J. E. Hayward, Bir- 


1163. Vatve Gear for Rotary Encrves, A. F. G. 
rown, Glasgow. 
1164. CoaL-wasHinc Macuinery, A. F. G. Brown, 
Glasgow. 
gg for Grixpine Supstances, A. F, G. Brown, 


1166. as D. P. G. Matthews, Ne’ 
1167. Apparatus for Pruytine, &c., Music, é. Royle, 


‘. d' Andria, 


1169. Steam Direct WaTER-LIFTING Pump, W. Lee, 
Conis' h. 

1170. Frames for Packinc Searsxriys, &c., H. Lister, 
Huddersfield. 

1171. Inration Szatsxrx, Beaver, &c., H. Lister, 
Huddersfield. 


ion. 
1168. Makino Barium CuLoripe, &c., M. N 
Levenshulme. 


1172. Ratway Ram Cuars, H. H. C. Sintzenich, 
London. 


1173. awa" of ELecrric Evency, Sir W. Thom- 
son. 

1174. ‘LowERino, &c., Boats, 8. J. Howells, Swansea. 

1175. Sarery VENTILATING ‘SeLr- “LIGHTING Gas, &c., 
J. Tollerton, London. 

1176. Bruse-HoLDErRs for DyNaMo-ELECTRIC MACHINES, 
FP. — = = a London. - 

1177. iLway Wacons or Trucks, C. Macgregor, 
Glasgow. 

1178. Precinc SaMPLEs or Patterns of Goons; H. V. 
Walton and W. H. Sinnatt, Manchester. 

i179. Sawixe a 5 into Sections for Firewoop, 8. 
Greenwood and J. H. Miller, Liverpool. 

1180. PERFORATED EDGE Runner M1115, T. Whittaker, 
Accrington. 

1181 ge and Dress Measvurer, A. M. Hatchman, 

mdon. 

1182. Cur.tinc Tonos, H. Schneider, London. 

1183. Umprewias, L. Heller, London. 

1184. Foiprxe Venicies, L. Movio, London. 

1185. Caste Rexays, R. Theiler and G. K. B. Elphin- 
stone, London. 

a Now “agprc on Om Lamps, E. J. Macready, 

vi 


‘erpoo! 

1187. PHorocrarmic Cameras, C. Beck, London. 

1188. Kezpmsc Liguips Hor, C. K. Mills. (4. Berger, 
C. H. Cornet, and C. Martin, France.) 





1189. Ruuers, N. Casella, London. 
1190. Sextrants and similar Instruments, L. K. Bell, 


1191. Transportine Liquips, 0. Imray,—(C. Fitz and 
Consorten, Germany.) 
1192. Prore.iinc Boats by Evecrricity, O, Biisser, 
ndon. 
_. — for Forminc Tureaps of Screws, J. Sheldon, 


ndon. 
1194. MuttreLe Errect Evaporator, A, Chapman, 


1288. Prayinc Carp Recertacie, F. W. Sellick, 
London. 


24th January, 1891. 
1289. Heatine Apparatus, T. Sees, Blackburn, 
1290. TRAVELLING Cases, W. Hudson, London, 
1291. Lock-up Borrie Stanp with Tray, A. Mason, 
London, 
a. Hottow Heatep Po.isainc Irons, T. Dykes, 


1208. Wate and other Pipes, W. Snelgrove, Bir- 





ndaon. 
1195. Camps for Mica Coronets, R. McG. Buch 

London. 
1196. BREECH-LOADING Frre-aRMs, Sir C. H. A. F. L. 


Ross, London. 
1197. TREaTmENT of AuRIFEROUS Ores, J. Mactear, 
mdon. 
1198. Domrvogs and Dice, P. H. Snape, London. 
1199. Banpsfor Conveyine Gran, &., J. Cramphorn, 
London. 
ae ed Contact for Locks, W. H. Colson, 


1201. Tonacco Pires, R. F. Symons, London. 

1202. Exvecrric CLocks, M. Devries, London. 

12038. Manuracture of SutpHatre of Ammons, F. J. 
Jones, London. 

1204. Stationery Fixes, F. B. Dyer, London. 

1205. InxstTanp, A. J. Yearron. London. 

1206. Pressure Gavces, J. Jackson and E. A. Hoad, 
London. 

1207. Game, E. W. Barratt, Lon 

1208. TreaTinc Mera, H. H. Lake. H. Bevington, 
United States.) 

1209. Bepsteaps, G. E. Hookham, London. 


23rd January, 1891. 


1210. Furnace Bars, G. Beeley, Sheffield. 

12)1. Se_r-actine Covriine Bar for CarRiaceEs, &c , 
F. H. Smith, Belfast. 

~~ CorRecTING a VessEL’s Courss, R. Holdsworth, 


12138. Sase-coRD FasTENER, R. Pope and W. C. May, 
Bristol. 


1214. Dist1LLine Apparatus, A. G. Burkhardt and G. 
Schiile, Live: 1. 

1215, a IGARETTES, G. W. Greener, Newcastle- 
on- 

i216. Lonauatiin for Tarpauins, R. J. Abraham and 
W. Ramshaw, Newcastle-on-Tyne. 

1217. Envevors, E. J. Rees, Newcastle-on- -Tyne. 

1218. SLEEPING Douts, F. Schmidt, Manchester. 

1219. ‘‘ Gantrees,” J. W. Cook, Walsall. 

1220. Rapim Sxetcuinc Instrument, W. W. C. Verner, 
London. 

1221. Inpoor Games, W. Foord-Kelcey, London. 

1222. Forminc Mo.ren Grass into Sueets, W. W. 
Pilkington, Liverpool. 

1223. Treatinc Crupe Corron Seep O11 to obtain Or. 
Soar, R. Hunt, E. 8. Wilson, and E. Stewart, 

iverpoo! 

1224. CoLourtnc Matters, R. Hunt, E 8. Wilson, and 
E. Stewart, Live 1. 

1225. Treatment of Sewace Deposits, H. Tatham, 
London. 

1226. Utimaisinc Sutpnmare of Leap, R. Williams, 
Manchester. 

1227. Governor for Steam Enoines, T. and R. Lees, 
Manchester. 

1228. Lirr or ExevaTtoR Mecuanism, C. Whittier, 
London. 

1229. Propucine Rep Eposs of Books, J. R. Johnston, 
London. 

1230. Game, J. G. Ware, London. 

1231. Heatinc Water, R. P. Glanville.—({ W. J. Payne, 
United States.) 

1232. Brakes, J. Howard, London. 

1233. Construction of GaNGway Ro.uers, T. Sudron, 

mdon. 

1234. Gas Encives, T. W. Barber, London. 

1235. Lusricator, G. Andrews, London. 

1236. PAPER-MAKING Macatnes, W. Kittner, London. 

1287. Fuer, A. L. Keller, London. 

1238. SMOKE-PREVENTING Cuimney CowL, E. D. Hoy- 
land, London. 

1239. Pepats of VeLocirepes, F. Westwood, Bir- 


ming! ‘ 

1240. AppLyrnc and Recutatine Brakes, B. Wadding- 
ton, Chesterfield. 

1241. Combination Case for Topacco, &c., G. Grant, 


jon. 
1242. Woopen Pavine Buocks for Roaps, &c., R. Y. 
h, London. 
1243. Manprits for use in Drawinc Tues, J. Evans, 
Birm am. 
1244. Securtrnc REMovaBLe Coos, &c., to HoRSESHOEs, 
J. Benfield, E. E. Sheldon, "and A. Mills, Bir- 


1245. SHors for Horses, J. Benfield, E. E. Sheldon, 
and A. Mi Birming! 

1246. Barus, J. Shanks, Glasgow. 

1247. Lavatorizs, J. Shanks, 9 

1248. Nuts for Screwep Botts, J gs Peacock, Not- 


1249. Ort Cans or Feepers, J. Senior, Wakefield. 

1250. Giope Houpers for Evecrric Licstine Firrincs, 
E. and W. Atkins, Birmingham. 

1251. ELEcTRICAL SWiTcHEs, E. and W. Atkins, Bir- 


1958. Rorany Enotnss, A. N. Porteous, Edinburgh. 

1253. Curtain Rops, A. B. Buchan, Glasgow. 

1254. Music Lear TURNING Apparatus, H. G. Cameron, 
London. 

1255. Cicars, &c., W. R. Harding, London. 

1256. HeaTinc Arr, A. G. Venimore, London. 

1257. Porrers’ Press CLoras, M. —* London. 

1258. LyxsTanps, A. J. — London. 

1259. Camigy Tops, P. Bracher, Liverpool. 

1260. Lamps, A. Abramoff, Liv: 1. 

1261. BLEAcHING, &c., ALUMINIUM Supuate, O. Imray. 
la Société Anonyme des Anciennes Salines Domaniales 
del’ France. 

1262. te re Bem 5 London. 

1268. Boors, G. Ward, London 

1264. - ely ay Grass, G. Despret, London. 

1265. CHARGING, &., Gas Rerorts, J. Woodward, 
London. 

1266. HOoRsESHOES, A. W. ag London. 

1267. Preparation of Dryers, W. N. Hartley and 
W. E. B. Blenkinsop, London. 

1268. Moistenine Air, E. Mertz, London. 

_ oe APPARATUS, I. 7. Leighton, 

mn 

1270. Repucinc Visration in Cycizs, C. Bailey, 
Beckenham. 


1271. Treatrnc Corre Berries, H. W. Hart, London. 

1272. Raisinc or Lowerinc RatLway Trains, &c., A. 
Priismann, London. 

1278. Metauiic Bars, G. Martin, London. 

1274. Fixisc Betis to Ve.ocipepes, W. Kiibrt, 
London. 

= en &c., H. H. Lake.—(Z. B. Price, United 

tates. 

1276. TrituraTine Straw for Catrize, L. Vigreux, 

London. 


1277. Stzam Borter Furnaces, E. D. Strens, London. 

1278. Testinc Doven, J. Hi hh, London. 

1279. Evecrric Rattway Sicnats, E. C. Wiley, J. A. 
Dickey, and N. B. Ainesworth, London. 

1280. WaATER-CLOSETS, A. Eh rf, 8. A. Gardner, 
and C. Prentis, London. 

1281. Macazine for Hotpinc Paper, W. Stranders, 

mdon. 

1282. CentriruGaL Fans, G. M. Capell, London. 

1283. Ratsinc SasHes of Rartway CARRIAGE Windows, 
C. E. Isted, London. 

1284. Serrmsc DiaMonps in Sree., E. Edwards.—(T. 
Lange, Germany.) 

1285. sere ee be - CALCULATING PeRcentacEs, J. B. 
Poynter, 

1286. Pickine Sralazs, E. Edwards.(C. V. Held, 


Germany.) 
1287. Seapeam, J. M. Richards.—(C. L. Bellamy, 
United States.) 








1294. MusicaL INDIA-RUBBER Bais, J. Joensen, 


1295. Pweumatic Tue Conveyine Apparatus, W. H. 
Blakeney, Glasgow. 
1296. SUGAR-CANE CRUSHING Miuis, D. Stewart, 


ow. 
1297, Automatic De.ivery Box, H. J. Brown, London. 
1298. Locomotives, P. H. Williams, Egham. 

1299. Gas-motor Enoines, H. Williams, Manchester. 








SELECTED AMERICAN PATENTS. 
From the United States' Patent Office Oficial Gasette, 


437,763. Evecrric Murza, 4. Ps Peratint, Clapham, 
England.—Filed August 8rd, 


Claim.—{1) The combination, with a ister and a 
motor for actuating the same, of means 0! the 
action of said motor upon said register, means 


comprising a controlling lever and two solenoids in the 
circuit whose energ, is to be meas eir cores 
being d wi! ite ends of said con’ 
lever, and one of said cores acting by gravity on 
lever until the exciting current in its own coils over- 
comes the influence of gravity on the core, substanti- 
ally as and for the —— set forth. (2) In an elec- 
tric meter, the com tion, with a constant-speed 
wheel and a roller changing its point of contact with 
said wheel with the change in the consumption of 
energy, of a lever connected with said roller, and 
separate solenoids connected with said lever, to one 
i of the connection between the lever and said 











roller and on opposite sides of the fulcrum of said 
lever, one of said solenoids having a flexible connection 
with said lever, and the other a rigid connection 
substantially as and for the purposes set forth. (3) “+ 
an electric meter, a constant speed wheel having 5; 

or depressions in its surface, in combination th a a 
roller changing its point of contact with said wheel 
with the change in the consumption of energy, and 
having its ay of contact relieved at said open spaces 
or depressions, substantially as and for the purposes 
set forth. (4) The commutator composed of a disc or 
core of hard carbon and a flange of insulated material 
raised above the surface of the hard carbon to form a 
cam-surfaced commutator, substantially as and for the 
purposes described. 


437,923. Surrort ror Sprinniyc Spinpies, J. KR. 
Gray, Aver.—Filed March 5th, 1890. 

Claim.—(1) A bolster case, a bearing tube adapted 
to rock n the bolster case, a co fitting the 
bearing tube and having independent vertical move- 
ment with relation thereto, and a spring operating to 
hold the said collar in vertical contact with the bolster 
case, substantially as described. (2) A bolster case, a 
bearing tube adapted to rock within the bolster case, 





a collar fitting the bearing tube and having an 
independent vertical movement with relation thereto, 
which permits the collar to be held in contact with 
the bolster case, the surfaces of contact of one or both 
such parts being con’ form, and a spring 
opera’ to: shaketetes the wntd curdioss ‘in contact, 
substan’ ly as described. 


expansion cylinder, a valve 21 located in each of said 
passages, a non-return valve 81 also located in each of 
said passages, a shaft 24, and cams carried on said 
shaft and arranged to operate said valves 21 and 26, 
onated as herein described, for the purposes 
specified. (2) The combination of a motor constructed 
to be wor 2 with an explosive mixture of troleum 
and air, a crank or driving shaft, such as nfo riven b; 
said motor, a second driven shaft, such as 54, an 
reversing mechanism comprising wheels secured 
said driving and driven shafts 7 and 54 vely, u 
frame csealie of rotation around said ts, a wheel 
or wheels carried by and souelie a revolving in said 
frame and arranged to gear the wheels on said 
shafts, and means for "fring Re releasing the 
frame and for holdin the es or 
wheels carried by the Levee the whale arranged and 
operating substantially as herein described. (3) The 
combination of a motor constructed to be worked with 


(4379 73) 

















| 

an een nae of oem and air, a crank or 
shaft, such as 7, driven by said motor, a second 
joni shaft, such as 4, and reversing mechanism 
canprising toothed wheels 58 and 65, secured to the 
ts 7 and 54 respectively, a rotary block 55 provided 
with one er more hollow arms 58, a frame 57 carried 
by said block and provided with a friction cone 66, a 
friction cone 59 arranged to slide on each of said 
hollow arms 58, and a da pring 61 interposed between 
the two, one or more toothed wheels 60 seeenibg by said 
frame 59, in gear with said toothed wheels 53 and 65, 
and each centred in one of said cones 59, a friction 
cone 67, means for moving same into contact with 
said friction cone 66, and means, such as levers 62, 
ada to disconnect the friction cones 59 from the 
ed wheels 60, all substantially as herein described, 

for the purpose set forth. 


438,012. Roorinc Tonos, P. Listeman, Collinsville, 
1ll.—Filed September 28rd, 1889 
ae a tongs, the combination of the 
bending bar the recess d and flat operating 
face d', the Baan 3 jaw C, —> the projection & 
and the stationary jaw B, having the projection J', 





the notch b?, to receive and rate with the poin 

of the projection cof the movable ne few the recess 63, 

to co-operate with the o d' of the bend bending 
bar, and the projection or corner re a@ suitable distance 

in hoot of the be of rotation of the bending bar, all 
ceoamaied and arranged substantially as and for the 
purposes specified. 

438,013, Process or AND APPARATUS FOR THE Manu: 
FACTURE OF Gas, B. Loomis, Hartford, Conn.— Filed 
June 5th, 1890. 

Claim.—(1} The process of manufacturing gas, which 
consists in heating a body of fuel to incandescence by 
combustion with air, then excluding. the air and 
admitting steam and oil to the ceoecnting chamber, 
causing the oil to be vaporised, Letty | the steam 
and oil vapours down into the heated fuel, bere 
their conversion into fixed gas, and drawing such 
away by exhaustion from the base of the enension. 
(2) A down-draught gas-generating furnace age 
supply pipes for steam and oil connecting with its fue 

rand a gas-outlet pipe leading from ee 
in combination with an exhauster connecting wi 

such gas-outlet pipe, a main pipe leading from the 

exhauster to a main for producer gas an 

with a controlling valve, a smoke-escape pipe pro- 

















vided hea a blow-off valve connecting with the main 
pipe between its valve and the exhauster, and a pipe 
r preermee a J ge Prev , provided with a valve and 





437,973. Motor, Edward Butler, London, England.— 
Filed June 8th, 1889. 

Claim.—(1) In a motor constructed to be worked 
with an explosive mixture of petroleum and air, the 
combination of two Ae eg cylinders 1 and 2, ‘each 
having a charge chamber 9, fit 1 Seng a piston coupled 

provided with an igni 


device, 
inlet valves 14 tor said said poet ol an air-car' 


device 11, pipe 12, et carburetted oe 
said device to to-each of said cylinders, an 

cylinder 8, fitted with a pangs ge 
an angle of 180 deg. from other cranks, an exhaust 


valve 26 for expansion cylinder, passages con 
necting each of said explosion cylinders with said 





pe between its valve ae 
the exhauster, substantially as and for the 
described. (3) In combination with « down- wei cared 
gas-generating furnace, two or more connected 
annular flues ed in its walls and opening b; 
ports into the furnace, a supply pipe for steam or 
connecting with one of the flues, a si upply pipe for 
steam or oil connecting with << e furnace, a 
| toe pipe leading from the base of the generator, 


gas-cooler, an exhauster connected wi' 
a eet cooler, and suitable valved discharge pipes for 
waste ucts, producer gas, and illuminating gas 
conn with the exhauster, substantially as 
described. 
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THE SANSPAREIL GUN, 


Tne gun which was taken out of the Sanspareil after 
its firing trial on December 22nd last has been subjected 
to further trial in the Arsenal at Woolwich, as reported 
in the Times of last Monday. By the courtesy of 
General Alderson, R.A., the Director of Artillery, the 
opportunity has been afforded us of examining this gun, 
which is now lying in the examination shed by the large 
circular crane, under the contro] of Colonel Morley, who 
very kindly gave every facility necessary. 

The gun is one of two made for the single turret 
which exists in H.M.S. Sanspareil. It resembles 
generally the other 110}-ton breech-loading guns made 
for England at Elswick, the construction of which is 
shown in Figs, 1 and 2 herewith, which drawings were 
furnished from Elswick, and given in Toe ENGINEER of 
March 28th last. Its construction differs from the 
100 and 105-ton breech-loading guns made for Italy 
chiefly in the length being greater, in the fact that the 
inner tube extends in the form of a single piece of steel 
from end to end, instead of being in two lengths, and, as 
a consequence of this, in the fact that longitudinal 
strength being thus increased, it has been judged 
advisable to pe on the hoops over it for transverse 
strength in shorter lengths than in the Italian guns. 
The guns first made for the Benbow and Victoria had 
the section shown in the lower half of Fig. 1. One 
Victoria gun was found to droop slightly after 
proof, owing to the fact that the short cylinders 
or hoops did not press tightly against each other, 
so that the great length and weight of the gun 
tube had the effect of pressing them tightly together 
on the under side of the tube, beneath the bore, and of 








other. Ifso, this suggests that the gun is gradually coming 
to pieces. Even if it could be proved by experiment that 
this action ceases after the first few rounds, it would also 
haveto be proved that the amount of droop or warp in direc- 
tion is not sufficient to affect the good shooting of the piece, 
and it must be feared that the opposite would be proved. 
We start the hypothesis of the hoops slightly altering and 
then remaining fixed as conceivable, because it has been 
held long ago that the molecular condition of hoops shrunk 
on was changed by the first few rounds fired, and then 
became settled. Unfortunately this gun is said to have 
fired fourteen rounds, and its lifetime before repair has 
been estimated at seventy-five rounds; so that if it is 
still moving, it certainly “settles late in life,” and at 
present we have no evidence that it settles at all. The 
only suggestion we can propose is to arrange with the 
makers to fire this gun just as it would be fired on ser- 
vice, for a large number of rounds, perhaps for its whole 
seventy-five rounds, in order to learn what happens. 
We use the words “ arrange with the makers,’ because 
we can hardly say on what basis such an arrange- 
ment should be made; but we imagine, with the alter- 
native of rejection, the makers would be willing to 
undergo a considerable sacrifice. It would not be 
reasonable for the country to have to go very far to 
meet them, because, while the experience would be valu- 
able, it might naturally be urged that the authorities 
would expect to gain the same experience in the ordinary 
use of the guns on service, and that the only gain in 
proving this gun to destruction would be that the expe- 
rience would be obtained at once, instead of some years 
hence. We can, however, so we think, show that this 
is a matter of great importance. 

The Benbow, of 10,600 tons displacement, carries as 
her primary armament two 110}-ton guns, each in a 
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ammunition could be carried; but, under the circum- 
stances, this would by no means come to the same thing. 
We ought to be able to carry more of the lighter guns; 
but what structural changes and what expense would be 
involved in such a change? For the reason we give, then, 
we think the question is so important and so urgent as to 
deserve immediate settlement, at some sacrifice. Hence 
the desirability of testing a costly gun to destruction. 
Now comes the question, How do they arrange these 
things abroad? Is this one of the things that they 
manage so much better in France? If our readers refer 
to the article we have taken the figures from, they will 
see that in the French navy terrible sacrifices in the way 
of replacing heavy guns by lighter ones have been made. 
So much so that a writer in La Marine Francaise, after 
running through the principal classes of armoured ships, 
seemed to regard the whole of them as in so poor 
a way as to require new armaments, and to have 
actually had them substituted, all the most powerful guns 
having been found bad on the close examination insti- 
tuted after the Duperré fatal accident. Naturally we 
turn to Germany. Krupp only has made guns to rival 
those turned out at Elswick in power, and we are struck 
by the fact that we have not heard complaints from 
Germany. This, however, may be from two causes, 
either from faultless guns or uncomplaining officers. 
We think that had there been a fatal accident we 
should have heard of it. Short of this, we are inclined 
to think that we should hear nothing, because the 
silence is not confined to guns but to all the German 
war matériel. In France many things are kept in 
strict confidence, but at the same time there exist 
people in France who wish to bring faults to light. 
Questions are asked in the Chamber, and in papers ve 
outspoken articles appear. In Germany, on the other hand, 
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opening them slightly on the upper side. To remedy 
this a comparatively long hoop shown in the upper side 
of the section Fig. 1 marked 3G! was substituted for 
the short hoops 8G, 3H, 3I, 8J, and 8K. This pre- 
sumably answered the desired end, but, as stated by 
us in our description of March 28th, it was 
add another long hoop in front of 3G! in future guns. 
This was done in the guns made for H.M.S. Sanspareil. 
Consequently the section in Fig. 1 in its lower half repre- 
sents the guns of the Benbow. The upper half resembles 
the gun as altered for the Victoria, while the 
Sanspareil gun differs from it in having an additional 
hoop added in front of 8G1. The total weight of the 
gun is marked on the muzzle as 247,795 lb., that is, 
110 tons 12 cwt. 1 qr. 231b., or but little over 110} tons 
after all changes, implying a slight lightening of other 
parts to compensate for the new hoop. In the firing 
trials on board H.M.S. Sanspareil, this new hoop split. 
Captain’ Lloyd, R.N., who now represents E swick, 

inted out that the gun still corresponded to the 

ictoria guns, and begged that the firing might be 
continued ; but it was decided to send the gun to the 
Arsenal for examination, and there a new tube was 
put on to replace the split one. This tube is said to 
weigh 25cwt. 3qr. 7lb., but we are not able to say 
if it is the same dimensions and weight as its prede- 
cessor. The gun is stated to have since fired six 
rounds with charges of 9601b. of powder, which is the 
maximum charge used on service. It is now found 
that the muzzle of the gun droops slightly and bends 
slightly to the right, and the tubes have, near the 
muzzle, very slightly moved apart, so that in places it is 
possible to insert the edge of a penknife between them. 
Of the next steps to be taken we are not informed. 

The question is very important, and deserving of 
the most careful discussion, the interest of the country 
and those of the manufacturers being involved to a con- 
siderable extent. The first question that may rise in the 
minds of many is, would the gun be dangerous to fire? 
This we think may be answered satisfactorily. The slight 
movement of the coils certainly implies no danger, as 
the‘gun now stands; nor can we for a-moment believe 
that the gun could droop to an extent involving danger. 
The next question is, whether the gun is serviceable? It 
is stated that the hoops are slightly separating from each 





THE 111-TON GUN 


‘barbette tower. The Sanspareil and the Victoria, each 


of 10,470 tons displacement, carry two 110}-ton guns in 
a single turret, as well as a 10in. B.L. of 29 tons 
astern. Each of these ships then depend for their pri- 


| mary heavy power of attack, almost wholly on their two 
roposed to | 


110}-ton guns. We have always been inclined to regard 
it as an evil that this should be so. Our special objec- 
tion has been against so large a ship as 10,000 tons 
depending mainly on a single turret. As a distinguished 
naval officer once expressed it, one cold chisel inserted 
in the right spot would paralyse the entire fire of the 
ship. If, however, these great guns are untrustworthy, or 
so short lived that every single round is to be husbanded 
most jealously, it may be that the Benbow is in even a 
worse case than the two turret ships. We mention the 
case of the latter, however, specially, as we have often won- 
dered why they have escaped hostile criticism. We have 
sat at the Institution of Naval Architects and heard the 
barbette designs of 1890 hotly attacked. We have heard 
the Admiral class set down as hopelessly vicious; and why 
the able slashing critics who evidently enjoyed heaping 
obloquy on the Admiralty designs should let these 
two faulty turret ships off without a word, passed 
our comprehension. When we asked we were in- 
formed that they were useful ships for fighting in line, 
but there they stood with their unarmoured ends 
and every gun unprotected except the two in the 
turret; yet Sir Edward Reed was silent and Captain 
FitzGerald’s wit seemed unable to point a shaft at them. 
Now it is high time—if it is not actually too late—to do 
something about them. It is a vital question for these 
ships that their turret guns should be efficient. This 
surely must be proved. Suppose it ever turns out that 
the estimate of seventy-five rounds per gun minus the 
number already fired cannot be reckoned on, will anyone 
be satisfied to send ships into action that can only fire 
perhaps twenty rounds per gun—that is, forty rounds in 
all? Yet this may easily be the case after a few years, 
so far as concerns the principal armament, and the only 
guns behind armour in all these three vessels. What is 
the alternative ? We presume the substitution of 67-ton 
guns for those of 110} tons ; but, for gun, this means 
the substitution of a piece with an energy of only 
85,560 foot-tons, instead of one of 57,580 foot-tons; that 
is, a loss of over 40 per cent. of energy. Doubtless more 





who has ever complained of faults in design in ships, torpedo 
boats, of carriages, powder, small-arm rifles, or guns? 
Silence, we think, proves little in Germany, and we are 
consequently driven to judge from facts we know. 
Krupp certainly supplies guns to many Powers, and we 
believe most excellent guns; but most of these are of 
comparatively small calibre, and we have for some time 
had little trouble with such pieces. Nevertheless, there 
remain the notable four 119-tons supplied to Italy for 
the defence of Spezia. It is stated that a muzzle 
energy on one occasion at Meppen has been achieved of 
57,950 foot-tons, which is a little over the 57,630 foot-tons 
achieved by the 110}-tons Elswick gun, though the 
work per ton of gun is only 488 against 519 foot-tons, so 
that the Elswick has attained a higher standard for its 
weight. The pressures are reported as 19°5 and 19-9 tons 
respectively. The actual maximum attained by a single 
round, however, is not what concerns us, but the service 
behaviour of the piece. At Spezia a moderate charge 
only is used, viz., 300 kilos.—661 lb.—and a projectile of 
920 kilos.—2240 lb.— with a muzzle velocity of 182Ift. 
and energy of 46,630 foot-tons. It is: stated that a gun 
at Meppen has fired eighty-two rounds without suffering, 
but we do not know with what charges. The energy 
allowed at Spezia is much less than is expected from our 
110}-ton guns, namely, 57,580 foot-tons. 

It may be urged on behalf of Elswick that no power 
has anything approaching to a 100-ton gun afloat, except 
those supplied from Elswick. The Italian Government 
have as many as twenty-eight afloat, viz., the Duilio 
and Dandolo, with eight 100-ton muzzle-loading guns of 
much less power than the breech-loading pieces; the 
Italia and Lepanto with eight 100-ton breech-loading 
guns, and the Lauria, Doria, and Morosini having together 
twelve 105-ton breech-loading guns. Besides these the 
Sicilia, now building, is to carry four 104-ton breech- 
loading guns. One of the early 100-ton guns of the 
Dandolo forced its breech out, bursting, but without serious 
injury to anyone. Since then we have heard of no com- 
plaints, and we have ourselves seen a 100-ton breech- 
loading gun fired with its full powers at Spezia and heard 
of no difficulties. The Italians might no doubt observe the 
silence with which we credit the Germans, but their per- 
sistence in adhering to the extreme weight of 104 tons for 
the new ship Sicilia now building, seems to speak well as fir 
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as Italy is concerned. To come back, however, to our own 
business in England, we think that it is pretty plain that 
Elswick is attempting work scarcely undertaken by any 
other makers; and whatever may be the results in Italy, 
of which we have very imperfect means of judging, we 
are obliged to conclude that the gun’s performances 
ought to be thoroughly tested in England, and the ship's 
armaments changed, unless it can be proved that the 
guns are much more trustworthy than is believed at this 
moment. For this reason we urge the continuance of 
trial of this gun for such a number of rounds as will 
satisfy our authorities and the nation generally, that such 
a gun has a useful life in front of it when issned, both as 
to safety, length of service, and accuracy. We should 
even go so far as to suggest that more than one gun might 
be made to run through its life, not selecting the biggest 
necessarily, but such as our artillery authorities think 
good representative pieces. If Krupp can afford to fire 
eighty-two rounds from a gun which represents so small 
an issue, we ought to be able to afford to test the guns 
which play so important a part in our own armaments. 








THE INVENTOR OF FORCED DRAUGHT. 


In a paper on the development of the marine engine 
recently read by Mr. Seaton, that gentleman gives the 
credit of the invention of forced draught on the closed 
stokehold system to Mr. Thornycroft. After referring 
to the fact that Mr. Thornycroft found it imperative to 
use condensing engines, Mr. Seaton goes on to say :— 

‘** The lossof means of draught in the escape steam caused him to 
substitute artificial sources of air supply, and he found that by 
forcing air under the grates he could get an increase of steam 
supply over that given formerly by the steam blast. The pressure 
of air was increased from the }in. to as much as 6in. of water, 
corresponding to that of the fiercest draught of an express loco- 
motive ; the supply of steam was excellent, and the s obtained 
with a steam launch of considerable size, and torpedo boats larger 
still, was very high, and was at the time considered marvellous. 
The means whereby these improved results were got were in 
themselves simple and inexpensive. The compartment containing 
the boilers was made air-tight, and into it was forced a supply 
of air from the deck by means of one or more fans of the 
o-dinary type, driven by an independent engine.” 

We appreciate Mr. Seaton’s loyal desire to give the 
credit for an important invention to an English engineer. 
But his honesty of purpose compelled him to add a foot- 
note running as follows :-— 

‘*T have given Mr. Thornycroft the credit of the modern applica- 
tion of forced or artificial draught, but the fact is that the first 
attempt in this direction was made by Ericsson in 1828 to the 
steamer Victory, commanded by Sir John Ross, and, strange to 
say, he enters in his log that ‘ the boiler still continued to leak, 
although we had put dung and potatoes in it, as directed by 
the engineers.’” 

Untortunately, however, the credit for the invention of 
what is called the modern system belongs neither to Mr. 
Thornycroft nor to Captain Ericsson, but to a celebrated 
American engineer, Mr. E. A. Stevens. The subject is, 
we think, sufficiently interesting and important to make 
it worth while that the facts should be placed on record 
in our pages. 

There are three systems of what is known as forced 
draught. We have, to begin with, the method first applied 
by George Stephenson—possibly suggested by Davies 
Giddie—in the Rocket, viz., turning the exhaust steam up 
the chimney. In the second place, we have the closed 
ashpit, with air forced into it from a fan, or a bellows as 
used by Braithwaite and Ericsson at the Rainhill trials in 
1829. And lastly, we have the closed stokehold, with air 
forced into it by a fan. With the blast-pipe system we 
need not now concern ourselves. As to the closed- 
ashpit system, if our readers will turn to our 
impression for January 28rd, p. 63, they will find 
engravings showing a very complete application of a 
fan to a closed ashpit in a steamboat dating as far 
back as 1840. Inthe Engineering News for June 7th, 
1890, there appeared a letter from Mr. Francis B. Stevens, 
written in May of the same year, to Mr. Charles H. Has- 
well, an American naval engineer, in which it is claimed 
that the late Edwin A. Stevens was the first to apply 
forced draught in any way to a marine boiler. The 
steamboat so fitted was the North America, and the date 
of the fitting was 1827. The ashpits were closed and 
air forced in with a fan. We have no details of 
any kind, but we have no reason to doubt the accuracy 
of the statement. It seems that the device was so 
successful that forced draught quickly became rather 
popular on the Hudson and on Long Island Sound. 
Unless someone can adduce proof of the use of 
the system elsewhere at an earlier date than 1827, 
we hold that the credit of the invention must rest 
with Mr. Stevens. The only rival he has seems to be 
Ericsson, but we have no information whatever as to 
what he actually did in the case of the Victory, cited by 
Mr. Seaton in the passage we have quoted above. In the 
year 1836 Mr. Stevens’ brother, R. L. Stevens, tried a 
horizontal screw ventilator on a vertical spindle placed 
at the root of the chimney of the Passaic, in New York 
Harbour. In 1837-88 the brothers Stevens tried an 
exhaust fan on a horizontal spindle in the chimney of a 
shop engine at the works of the Camden and Amboy 
Railway, thus anticipating Mr. Martin. In 1838 they 
fitted a similar fan to the steamboat Philadelphia, on the 
Delaware River; but it was found that the fan, when 
exhausting, had to be run twice as fast as when forcing 
to produce the same effect; no doubt because of the low 
density and augmented volume of gas with which it had 
to deal, and the fan was removed. 

‘* Within fifteen or twenty years,” says Mr. F. B. Stevens, ‘‘after 
the introduction of forced draught in 1827, it was used on the 
majority of the steamboats navigating the rivers and bays on the 
Atlantic seaboard, and when it was found how greatly the fan 
could increase the power of the boiler, and consequently that of 
the engine, it was frequently driven so as to treble the power. At 
that period, on the Hudson River, the humming noise of the blower 
could be heard for several miles, while at night a long trailing 
flame was seen to issue from the chimneys. And the blast pressure 
carried would frequently force the gases of combustion, in the 
shape of a serrated flame, from the joint around the furnace dvors, 





in so great a quantity as to affect both the efficiency and the health 
of the firemen.” 

To overcome this objection Mr. Stevens invented the 
closed fire-room; and we make no apology to our 
readers for quoting at length the text of Mr. Stevens’ 
patent specification :— 

** To all whom it may concern— 

** Be it known that I, Edwin A. Stevens, of Bordentown, in the 
county of Burlington and State of New Jersey, have invented a 
new and useful manner of supplying air to the furnaces of steam 
engine boilers, or to furnaces for other mp tere and to which the 
same may be applicable ; and I do hereby declare that the follow- 
ing is a full and exact description thereof. 

**] prepare an air-tight fire-room, or room into which the ash- 
pit and furnace doors are to open, no other way for the supply of 
air being provided but through thisroom. This room may be made 
of boiler iron, or in part of cast and in part of wrought iron, or of 
any other material of which an air-tight room may be formed. It 
is to be furnished with a door made to fit air-tight by placing 
leather or other suitable substance around its edges in such manner 
as that it shall be closed by atmospheric pressure in the same way 
in which water is sometimes made to act upon the loose leathering 
of a valve, and in which air also has been made to produce a like 
effect. This door is to open inward—that is to say, into the fire 
room. From any suitable fan-wheel or other blowing apparatus | 
cause air to enter into this room through a tube or other opening 
connected with such apparatus, and by this means I keep up a 
pressare of air within it of such amount as may be desired—say, 


of from an ounce to one or two pounds on the square inch, more or M 


less, as may be found necessary. 

‘*In the accompanying drawing I have represented a part of 
such a room, with a front view of a boiler furnace, one side of the 
room being removed in order to exhibit the interior. A is the 
lower, B the upper, and C C two sides, of the room. D D is the 
ashpit of a boiler furnace, and E E the furnace doors. F is the 
door way, and G an opening for the reception of a tube through 
which air is to be supplied. 

‘* A fire room of the above description may be of such size as to 
contain a supply of fuel for such length of time as may be found 
desirable. The pressure required within it for the promotion of 
combustion will never be such as to produce any inconvenience to 
the persons who occupy it, while the advan resulting from it 
will be of great importance. The supply of air to the fire will be 
equable throughout the whole extent of the grate bars. There will 
not be any escape of gas into the room, even when the furnace 
doors are opened, there being a continued rush of air inward—a 
circumstance contributing essentially to its healthfulness, The 
room itself wiil also be much cooler than any ordinary fire room. 
In steamers for sea service the ability to shorten the chimney to 
any desirable extent without seriously affecting the draught of the 
furnaces will likewise be an advantage of great importance. The 
great desideratum of being able to place the furnace in the lower 
= of a steam vessel will also be attained, a thing which has 

itherto been forbidden on account of the impossibility of keeping 
free from the annoyance and injurious effect of gas from the fuel 
when blowers of the ordinary construction are used. 

‘* Having thus fully described the nature of my invention and 
set forth some of the advan to be derived therefrom, what I 
claim therein as new, and desire to secure by Letters Patent, is— 

“The combining, with a steam engine or other furnace, an air- 
tight apartment or fire room, into which room air is to be forced 
by means of any suitable blowing pert so as to increase the 
density or pressure of the air to such extent as may be desired for 
Supplying it in sufficient quantities to the —- fuel, the whole 
being so constructed and arranged as to effect the purposes and 
substantially in the manner herein set forth. 

“E, A. STEVENS. 





‘* Witnesses : 
** A, C. CLARK, 
‘*Wa. SARDLEY FIELD.” 

The nature of the drawing will be so readily under- 
stood that it is not nece to reproduce it. The 
invention was first applied to the Rainbow. In the year 
1846 it was fitted to the steamer John Stevens, and in 
1850 to the John Neilson. Both vessels had engines 
indicating about 2000-horse power. As much as 80 lb. of 
coal per square foot of te was burned in the last- 
named vessel during a t hours’ trial. From 1850 
onwards, forced draught in the closed fire-room has been 
freely used, we understand, on the Atlantic seaboard. It 
is a suggestive fact, however, that although Mr. Stevens 

with as much as Sin. of air pressure, it was soon 
found that this was too much for the boilers, and the 
pressure has been dropped to about lin. or l}in. in 
America. 

We think that our readers will agree with us that the 
case for Mr. Stevens is exceedingly complete. Whether 
he was the first one who ever used forced draught is more 
than we can say. We can call tomind a story concerning 
a very old yom | engine in a Scotch farmyard, to the 
effect that when the weather was damp, and the fire 
would not burn well, the “ fanners "—Anglice winnowing 
machine—was carried into the boiler house, and being set 
up in front of the furnace, a man turned the handle, and 
all the steam wanted was obtained. This must have 
been done about fifty years ago; but we should be slow 
to regard the use of “fanners” in this way, however 
ingenious and creditable to the bucolic mind, as an 
anticipation of Mr. Stevens. 








THE NEW MAGAZINE RIFLE. 


For a considerable period the Times has attacked the new 
magazine rifle. The nature of the charges brought against 
the weapon will be readily understood from the following 
article which appeared on Monday :— 

“Some idea of the complexity of the magazine rifle may be 
gathered from the annexed tables, showing (1) the number 
of operations required in the Small Arms Factory at Birming- 
ham to turn out the component parts of the rifle; (2) the 
different screws and their dimensions; (3) the number of 
pins; and (4) the weight of the rifle and of its component 

rts ” 


After referring to certain modifications which have been 
made in the rifle, the Times goes on to say :—‘ The changes 
in detail may or may not be improvements, but it is quite 
certain that they do not touch the radical defects of the 
weapon. The “shoe” remains, as before, the most com- 
plicuted and expensive piece of metal-cutting ever put into 
a rifle. The essential defects of the breech mechanism also 
remain, in particular the inaccessibility of the working parts, 
the liability to jam, and the dangerous weakness of the 
whole structure. We must repeat, and we trust it will be 
thoroughly understood in spite of all illusory talk about the 
ease with which the bolt can be taken out, that it is 
absolutely impossible for the soldier to clean his rifle. The 
mainspring and striker cannot be got at without the 





appliances of an armourer’s shop, yet both water and dust 
have free access to these important parts, and the main- 
spring is exceedingly liable to fracture. The Lewis sights 
have been removed, but we do not learn that the rifle 
has been re-sighted to suit the powder in actual use instead 
of some powder which has yet to be invented.” 


Parts of the Magazine Rijle. 
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7 eer Springs :— 
Dial plate .. A. Sake ae Bolt-retaining spring .. 8 
Dial pointer .. .. 10 Butt plate spring .. .. 2 
Dial sight spring .. 5 Cut-off 5 ee 4 
Butt plate... .. .. .. 28 Extractor spring .. 18 
See M espring .. 56 
agazine case... .. .. .. 84 Mainspring... -- 
Eye, back strip, bottom, and Sear 8 een) 08 2 
MR un, ce ce co 2S M e spring link .. - 
Aperture sight hel hes 16 Magazine upper link .. _ 
Aperture sight spring .. 15 Oil bottle case.. .. .. 7 
Sight body .. .. .. 22 Oil bottle top .. 1 
Sight slide aa” 60 Ge ee Oil bottle screw 1 
SR ss occa os ® Oil bottle pin .. 8 
Ss. here. tc ol as: pe —_— 
Sight leaf .. 84 Total .. 1107 
Nose cap .. 80 
List of Screws. 
we Descripti yh 
- tion. outside 8 
required. } ” thread. per inch. 
ins. 
1 Front guard screw *25 80 
1 Back guard screw “144 87 
1 Guard swivel screw .. “14 87 
1 Extractor screw.. 126 42 
1 Bolt head screw *25 80 
2 Bolt cover screw 1656 87 
1 Ejector screw * 1656 87 
1 Cut-off screw .. .. . ‘14 49 
1 Cut-off spring screw “14 87 
1 Striker keeper screw *126 42 
1 OT cs ts ne ve “1745 50 
1 Dial sight fixing screw .. “181 26 1-8 
1 Dial sight pivot screw Bs = 
1 A ure sight spring screw ‘1 3 
1 der ben: our $e "181 26 1-3 
1 Upper band screw “181 26 1-3 
1 Nose cap screw .. .. .. “1875 | 33 
2 Butt plate screw .. .. 8105 8 
1 Butt trap spring screw .. 1656 | = 87 
1 ht body screw .. .. _ - 
1 Sight spring screw .. ’ - - 
1 Sight cap screw .. jo _ 
24 ~ _ —- | =- 
Pins. 
1 Magazige catch pin 1 Butt tra) 
1 Trigger pin 1 Bolt hens cover pin 
1 Lower band pin = 
1U band pin es 
1 Sight axis pin | 
Weights of Components, dc. 
Ib. oz. Tb. oz. 
oy gun complete eed : - oe } 
magazine weight).. 9 9 >king piece » ee 
Finished action aod eh 5 14 Magazine catch 0 0 
Finished barrel .. .. .. 8 4 Trigger .. .. « © 
Finished body 14 ee - 0 
Finished bolt o 8 F Bolthead .. .. - a 
Finished er ie Bolt head cover .. - O Of 
M Ine case and Dutt pants 4. te oe we O OG 
en ss os os les OS Nose cap .. oe 8 - 02 
DE ‘ng gntee 56 ‘co Om 


The weight of the magazine breech action complete with magazine 
(no barrel) is 3 Ib. 1 oz. 


“It is to be carefully borne in mind that no satisfactory 
ammunition has yet been invented for this rifle, and that 
there is no reason to think it can be produced. Such as it 
is, it is enormously costly. The leaden bullet alone requires 
as much labour to produce as the Martini-Henry bullet. 
But the bore is so small, and the twist so rapid, that no 
leaden bullet, however hardened, is of the smallest use. 
The bullet, accordingly, has to be put in a sheath or thimble 
of copper-nickel, the production of which is a complicated 
and expensive process. As a mere matter of money this 
fancy ammunition costs about £3 per thousand, as against 
25s. for the Martini. Since we require some fifty or sixty 
million cartridges annually, the loss upon this item alone 
amounts to an appreciable sum. This, however, might be 
dismissed as a secondary consideration if the result were 
really good. But after all this cost has been incurred, the 
ammunition does not suit the rifle. The hard sheath stri 
in the barrel, and the bullet = a shapeless wreck, 
while the bore remains obstructed by the fragments left 
behind. Other nations find precisely the same difficulty with 
the ‘303 calibre, and it is safe to predict that, if we do not 
abandon the rifle, before long we shall be left alone to 
struggle with the physically impossible. The common sense 
limit to reduction of bore is fixed by the qualities of a leaden 
bullet. When that bullet can no longer be forced through 
the barrel at the necessary velocity and with the requisite 
twist, the bore is too small. A moderate enlargement of 
bore would enable us to fire hardened lead, and the whole 
difficulty and extra expense would vanish. But our com- 
mittee of inventors seem to have pursued the advantage of 
reduced weight of ammunition without any regard to other 
and equally imperative conditions. The result of it all is 
that we have a rifle which costs £2 more than an excellent 
weapon can be bought for, and which is exceedingly com- 
plicated and liable to accident, containing, as we show else- 
where to-day, a bewildering multiplicity of parts and a most 
unworkmanlike variety of screws. There is no suitable 
ammunition, and the ammunition we have costs twice as 
much as it ought. Though meant for a long-range weapon, 
the rifle is not so sighted as to be useful ; and though meant 
for emergencies, men cannot be drilled to use it at a crisis 
with certainty. It is not, and will never become, a trust- 
worthy weapon, and its one point is a somewhat flattened 
trajectory, which, though pretty in theory, comes to very 
little in practice, except in the hands of crack shots firing 
at leisure. These are weighty practical considerations, which 
have only to be properly appreciated to elicit from the 
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House an expression of opinion that shall save the country 
from persistence in a costly and mischievous blunder.” 

On Tuesday night Mr. Marjoribanks moved in the House 
of Commons for the appointment of a committee to examine 
the rifle and report upon it. Mr. Marjoribanks repeated in 
other words at greater length what we have ——s from 
the Times. Mr. Stanhope replied at considerable length, and 
in answer to various questions he concluded the debate with 
the following words :—“ He said he had been asked how many 
shots had been fired out of a on rifle at the trial of the 
weapon. On this point he was able to reply that at the trial 
16,000 shots had been fired out of one rifle, and it was thought 
that that was a sufficient test of the weapon, and that it was 
not necessary to test its endurance any further. His atten- 
tion had also been called to the variation in the length of the 
stock. That undoubtedly was a point of great importance, 
and he should not like to express any opinion with regard to 
it without consulting his advisers. He had been asked whether 
any orders for the magazine rifle had been given by the 
Indian Government. He was glad to say that orders had 
been received from the Government for magazine rifles for 
the purpose of arming our troops in that country. A certain 
number had been supplied to the Indian Government, and 
next year there would be a very large further supply of the 
weapons sent over. As far as he knew, the tests of the rifle 
that had been conducted in India had been uniformly suc- 
cessful, and the Government had accordingly continued to 
manufacture the new weapon. He fully admitted that there 
had been difficulties with regard to the supply of ammunition 
for the new weapon in India, because if we were going to 
use smokeless powder it was important to know whether such 

wder was suitable for India, but her Majesty’s Government 

id know that they could provide ammunition that was 
perfectly suitable for that country, and until the adoption of 
smokeless powder was definitely decided upon black powder 
ammunition would be issued for use in India. With 
to the stripping of bullets, the Department believed that they 
had entirely overcome that difficulty, although in the ammu- 
nition that was first issued the powder was not suitable for 
the bullet. He had been asked to give the House an assurance 
that we had now got the best rifle. Of course a time must 
come in making experiments with these weapons when 
something like finality must be admitted, and they must 
accept the best rifle they could produce at some period or 
another, and proceed with the manufacture of it. He believed 
that we had got the best rifle that could be made now, but it 
was quite possible that three, or four, or five years hence 
some improvement might be devised which would leave this 
rifle behind in the race. He was, at all events, sure that we 
had the best rifle that existed for the time being. Of course, 
if at any future time great improvements were made in rifles 
and their power was so enormously increased that it became 
necessary to invent a new one with which to arm our Army, 
the whole subject would have to be gone into again. As 
to the bayonet, he believed that the new one was a 
suitable and a most satisfactory one, the reports from 
the different districts being in favour of it. It was true 
that it was shorter than the old one, but every country that 
had adopted the magazine rifle was using it, and the 
small bore of that rifle necessitated the use of a shorter 
bayonet. He hoped that the new bayonet which had 
been adopted would prove a very handy weapon, and that 
it would not be found at all too short. The hon. and 
gallant member for Sussex had made the only really hostile 
speech in the course of the debate with regard to the new 
rifle; but he must remind the House that the hon. and 
gallant gentleman had made a similar speech with regard 
to the Martini-Henry rifie, and he hoped that his present 
speech with regard to the new rifle would turn out to be as 
unfounded as his former one with regard to the Martini- 
Henry rifle. The hon. and gallant member had asked him 
whether the — that was about to take place 
in India would not afford a good opportunity of 
testing the magazine rifle in actual warfare; but the 
fact was that there were no magazine rifles in India at the 
present moment. Some had been issued for use in that 
country, but they had not yet left this country. Moreover, 
as our troops in India had not yet been trained and in- 
structed in the use of the new weapon, it was quite impos- 
sible that the rifle could be issued for the purpose of an 
expedition that was to start next month. The hon. and 
gallant gentleman had made the extraordinary suggestion 
that the best mode of trying whether or not the rifle was 
@ good one was to jappoint a Committee of that House 
to examine and to decide upon it. He did not know 
whether hon. members were inclined to accept such a 
responsibility, but, even if they were so inclined, he very 
much doubted whether the country would consider that 
a Committee of that House was a proper body to decide such 
a question. Very few men in that House were competent to 
pronounce an opinion as to whether this rifle was suitable or 
not for the Army, although, doubtless, the hon. and gallant 
member himself was one of the few who were. But, however 
that might be, he did not think that the decision of a 
Committee of that House on the question would be likely to 
increase the confidence of the Army or of the country in the 
fitness of the weapon, but, on the contrary, would be likely 
to decrease it. 

Mr. Marjoribanks, in answer to a question that had been 
put to him, said that he had been informed that the wife 
of the Roumanian Minister for War had stated that her hus- 
band was of the opinion that a small-bore rifle would never 
be adopted in that country, while the Russians had declined 
to have anything:to do with such a weapon. The bore of 
the new rifie was too small to use with a leaden bullet. The 
speech of the right hon. gentleman, the Secretary for War, 
betrayed the usual official optimism; and he was, of course, 
bound to declare that the new weapon was the best rifle of 
the day. He could merely say, in reply, that he did not 
believe that it was. He regretted that he should be com- 
pelled to divide the House in order to emphasise his protest 
against the decision of the Government. 

The House divided, and the numbers were:— 

Wor the motion 3.2 oc 06 0c os «os G4 
RE ons. 00.6%) 26). 20 es as oe” BD 
Majority against 4 .. .. .. —3S4 

The motion was therefore lost. 

Our own opinion concerning the merits and demerits of 
the rifle will be found fully set forth in our impression for 
January 9th. We have commented in another page on Mr. 
Marjoribank’s motion. In order that our readers may be 
placed in a better position to judge for themselves, we repro- 
duce on page 105 an engraving of the weapon prepared from 
the official drawings. This engraving has, we may add, 
already appeared in Toe Encrvzer for April 4th, 1890, but 
the circumstances, we think, justify us in placing these draw- 





ings once more before our readers. Without them it is im- 
ible to attach proper value to the criticisms which have 
mn passed on this rifie. 








ROBERT MUSHET. 


WE regret to have to record the death, in his eightieth 
year, of Mr. Robert Forester Mushet, which took place on the 
3rd instant. 

Mr. Mushet was the youngest son of the late David Mushet, 
whose labours in the field of iron metallurgy were among the 
most fruitful in results to British industry in the earlier 
years of the present century; the most important of them, 
the discovery of the black band ironstone, having created the 
Scottish iron trade; while his researches into the manufacture 
and properties of steel were among the first to throw light 
upon a then very obscure subject. In the latter field the son 

e a worthy follower in his father’s footsteps, and 
devoted the greater of his life to the improvement of the 
manufacture of crucible steel at his small experimental works 
at Coleford, in the Forest of Dean, where several notable 
developments originated, among them being the introduction 
of China clay into the mixtures for crucibles, whereby they 
were made more refractory and capable of longer service than 
before, and the production of specially hard steel by the 
addition of tungsten and other metallic elements to the iron in 
the crucible, which resulted in the production of the well- 
known “special tool steel,’ which has proved of immense 
value in the engineer’s workshop. These results were, how- 
ever, overshadowed by his application of spiegeleisen to the 
Bessemer process, which in the words of the late Mr. 
Menelaus, in 1876, the president of the Iron and Steel 
Institute, “‘ was one of the most elegant as it was one of the 
most beautiful of processes in metallurgy.” From the 
narrative published by the inventor himself in 1883, record- 
ing the steps that led to this application of manganese to 
iron when melted in large masses, it will be seen that it was 
no mere lucky hit, but the result of long continued and 
careful experiment, and it is sad to think that the discoverer 
lost the fruits of his labour through the trustees of his patent 
omitting to pay the fees due in the third year. The value of 
the discovery was, however, fittingly acknowledged by the 
award of the Bessemer Gold Medal of the Iron and Steel 
Institute in 1876, and in a more substantial manner by Sir 
Henry Bessemer. 








JOHN DIXON. 


Tue death of John Dixon, civil engineer, which was 
recorded in our columns last week, removes an engineer who 
was widely known and much respected. The eldest son of 
the late Jeremiah Dixon, of Bella Wrag, near Windermere, he 
came of a well-known family of coalowners and engineers at 
Crockfield, in the county of Durham, and was nephew of the 
late John Dixon, the first chief engineer of the Stockton and 
Darlington Railway, who was intimately associated with 
George Stephenson in the original surveys and making of 
this, the first railway. Born in Newcastle-on-Tyne in 1835, he 
commenced his education at Dr. Bruce’s school, and served an 


apprenticeship at the engine works of Robert Stephenson and | ‘Th, 


Co. Soon aftercompleting his apprenticeship he was appointed 
engineer at the Consett Ironworks, where his eminent abilities 
soon secured him rece to the management of the old 
Bishopwearmouth Ironworks, which were a branch of this 
establishment. When these works were abandoned by the New 
Consett Iron Company, he went into business on his own 
account, and re-started the old ironworks at Bedli n, 
but, this venture proving unsuccessful, he remov 

London, where he began a successful career as engineer and 
contractor, which was carried on till his death. In this 
capacity he carried out many important works in various 
parts of the world, including the landing stages on the 
Thames Embankment, piers at Stockport and Douglas, Isle 
of Man, and the very large iron piers and wharves at 
Huelva, in Spain, for the Rio Tinto Company. A bridge 
over the Nile at Cairo was his next work, with 
extensive drainage and sanitary works at Rio Janeiro 
and piers in Mexico. In 1874 he got the concession for 
and made the first experimental railway in China, from 
Shanghai to Woosung, which was very successful and popular 
among the natives for a time; but, owing to the se of 
the ruling mandarins, was shortly bought up and the materials 
taken out to sea and sunk. His discovery of an unexpected 
supply of water in the Rock of Gibraltar and his practical 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


SCREW PROPELLERS. 


Sir,—In the discussion which recently took place between Prof, 
FitzGerald and ‘Superintendent Engineer,” this gentleman illus- 
neers “The difference aap! such theories, ‘. ich are amet 
upon the imagination of the people, opposed to those based on tho 
solid foundation of carefully examined experiments; the first kind of 
theories are unfortunately very common, the second sort of useful 
theories exceedingly rare.” When, now, certain gentlemen—as Mr, 
Isherwood, chief engineer of the American Navy—promulgate 
erroneous assumptions with great authority, there is reason to 
interfere, Mr. Isherwood has said: ‘‘That negative slip existed 
nowhere but in the Admiralty reports of British war vessels.” In 
answer to this, let it firstly be noticed that it exists in many other 
cases; and if Mr, Isherwood had been prudent enough to abstain 
from his imaginary theory on account of the records of such 
eminently conducted direct experiments, he would, without 
doubt, have acknowledged that negative slip is by no means opposed 
to a correct theory of propulsion, To judge from his writings, 
Mr. Isherwood thinks that a screw propeller, with the addition of 
some per cent. slip, works in water similarly toascrew inanut. He 
osbeaily compares the action of a screw propeller with that of a 
wedge p in between the sternpost of a ship and a wharf; but 
in the name of common sense, the cohesion of water is not even 
sufficient to sustain a propeller, which sinks in that fluid with a 
force equal to § part of i its weight. How thencan a propeller work 
in water asa screwinanut! The inertia of that water which is 
drawn towards the propeller, and of which the ter part passes 
through the same, effects a resistance of pure dynamical nature ; 
whereas the kinetics of a screw in a nut due to the cohesion 
of the matter in the nut. 

The work of a propeller in a fluid, water or air, consists in the 
creation of a vacuum or rarefaction in front of its blades, this 
being the only means to grasp upon or to take hold upon the huge 
ocean of fluid in front of the propeller. It is an easy matter to 
demonstrate that, even when a big re has a circumferential 
speed of less than 48ft. per second, there is a complete vacuum 
near the tips of the blades. A smaller quick-revolving propeller 
requires less circumferential speed than a larger to form a perfect 
vacuum on the ive sides of its blades; so when a propeller 
revolves with ordinary speed, the vacuum made, say 7ft. under the 
level of the sea, represents a thrust of over 506 Ib. per square 
foot. The reaction from the active sides of the blades yields a 
supplement to this thrust. An air or sail propeller requires a 
circumferential speed, which is about twenty-four times higher, or 
between 1100ft. and 1200ft. per second, to form a vacuum; so for 
this kind of propeller the question at issue only concerns more or 
less rarefaction on the rear surfaces of its blades, and this is one of 
the reasons for its superiority over the water propeller, becauso 
when a vacuum is formed there is a ~~ in the augmen- 
tation of thrust resulting from the passive side, but this stop is 
not easily reached with the air propeller. A propeller din. in 
diameter obtains at twenty revolutions per second a rarefaction, 
near the circumference, corresponding to a difference-pressure of 
2-6in. of water. A tube from the rear side of the blade opened 
into the hollow propeller axle, which again communicated with a 
manometer, 

The suction from the fluid caused to pass the leading edge of a 
propeller blade, produces rarefaction on its rear side; but this 
agent is of subordinate significance in comparison with the 
centrifugal force, which actually removes the fluid from the 
passive side, because here the pressure decreases from the boss 
towards the circumference. In opposition to this the pressure 
decreases from the circumference towards the boss on the active 
side, thus giving the fluid a tendency to move against, and pre- 
venting centrifugal force from removing the fluid from that side. 

e , or rarefaction, actually draws the fluid in from the 
sides of the propeller, so radiation of fluid is out of the question 
when the blades have a proper shape. To exclude centrifugal 
force from the theory of propulsion with revolving — is 
just as great a blunder as if anyone would exclude force of gravity 
from the theory of the trajectories of projectiles. 

A screw propeller, supposed working in solid matter, would 
nearly be as inefficient, en its absence of slip, as the 
driving wheel of a locomotive in a fluid; whereas the efficiency of 
a screw propeller increases with the fluidity and elasticity of the 
matter. Centrifugal force requires a certain revolving velocity 
to act, so it becomes the ratio between the power to drive a 
eee and its thrust, which is decisive; it is, indeed, of little 

nefit if the cohesion and resistance of the matter is great, when, 
in consequence of that, the power to turn the propeller is propor- 
tionally still greater. A locomotive wheel is able directly to take 
hold of matter; a screw propeller in a fluid cannot do that, but b 
the means of the um or faction which it creates, it 
becomes enabled to obtain a hold upon the fluid matter, and drag 
the same towards itself; the greater part of the fluid thus drawn 
passes through the propeller, and is then acted upon by the rear 
sides of the blades, Air rebounds on t of its elasticity, and 
exerts thus, in proportion to its reacting momentum, nearly double 
the thrust of water under similar circumstances. ‘The coefficient 
for the resistance of the elastic air at normal impact is about twice 
as great as the ratio between the specific gravities of air and water. 
This is another reason why the air propeller is superior in efficiency 























demonstration of it, were due, the Times says, to his great 
knowledge of geological science, and brought him into high 
repute with the military authorities and the War De 

ment, who purchased his concession, and thus established an 
invaluable constant supply of fresh water. His next enter- 
prises were in Portugal, where he constructed the Custom 
House piers at Lisbon, and a sixty-mile line of railway, 
and where the confiscation and tardy payment by the 
Government required the intervention of our own 
Foreign-office and the suspension of a Government loan 
on the Stock Exchange before honest payment could 
be enforced. The rebuilding of Hammersmith Suspension 
Bridge over the Thames was his next work. But the work 
of all others which brought him most repute was the trans- 
port from Alexandria to London of the famous Cleopatra’s 
Needle, which, now a familiar object on the Thames 
Embankment, bears his name and fame on the bronze 
tablet of its pedestal. In this enterprise he was supported 
by the late Sir Erasmus Wilson to the extent of £10,000; 
but owing to the unfortunate salvage claims, he was 
financially a loser to almost the same amount. Failing 
health some three years ago induced him to visit our 
colonies in South Africa, where his reputation as a harbour 
engineer caused his opinion to be sought in many important 
harbour works; but, broken down in health, he never 
thoroughly rallied after his return, and he died at the com- 
paratively early age of fifty-six, leaving a widow, two sons, 
and seven daughters. His loss will be omy cd felt by a very 
large circle of friends, who esteemed highly his great abilities, 
his indomitable enterprise, and genial qualities, which will 
secure him a high position among Newcastle worthies. In 
recognition of these qualifications he was some years ago 
accorded by the University of Durham the degree of M.A., 
honoris causd, and he was also a deputy lieutenant of the 
City of London, besides holding many other well-deserved 
honours. His tastes were artistic, and his water-colour 
— were frequently hung in various exhibitions in 

mdon. 





to the water propeller. On the other hand, the efficiency of the 
centrifugal fan is, on account of the elasticity of the air, inferior to 
that of the centrifugal _—. 

In consequence of what has been said, the kinetics of a screw in 
a solid nut does not bear the r test tion with the 
Sr action of a propeller in a fluid. This should now be 
illustrated through a beautiful and very instructive little — 
ment, which everybody interested in the theory of propulsion 
ought to undertake for himself in the following simple manner :— 
On the annexed figure a small two-bladed propeller, C, with blades of 
sheet steel of ay shape and curvature, ift: in diameter, 
average pitch 1ft., 21 square inches area, dimension over F lin., 
and weighing 0°35 lb., is placed on a small pulley r, able to revolve 
on a vertical axle, firmly secured in the strong post G. The pulley 
r can, by means of a cord s, wound round it, bs set in quick rota- 
tion, carrying the propeller resting between two pins F on the 
ped with it ; thus a considerable amount of kinetic energy can 

imparted to the small propeller. As long as the cord s is pulled 
and strained, the friction between the pins F and the propeller C 
keeps the latter down, until the accelerating force in the cord 
ceases to act, when the propeller is immediately released and flies 
up; the spring F prevents motion in the pulley until the cord is 
pulled, man of ordinary strength can give such a propeller 
about 70 revolutions per second, whereupon it will rise t. into 
the air; of this height 100ft.—between 30ft. and 130ft. above the 
pulley r—are in much less time than a second, thus 
indicating a considerable amount of negative slip. Now, in 
accordance with a correct theory of propulsion, there is 
not the least singularity in this, because the centrifugal force, 
which causes the rarefaction on the passive sides of the blades, 
is one function of the revolutions; the slip, in its ordinary sense, 
is another function of the revolutions, resistance, pitch, &c., but 
these two functions are of entirely different character. The rarefac- 
tion or vacuum from which the thrust principally results is repre- 


sented by F a%, where F is a coefficient, A the size of the pro- 


lier, v the velocity in its circumference, r the radius to the same. 
1us the rarefaction obtains a value quite independent of the slip 
being positive, negative, or nil. In a depth of about 6ft. under 
the level of the sea, a vacuum represents about 2500 Ib. per square 
foot. Although the vertical rise of the small air propeller varied 
between O at starting and something like 130ft. per second mid- 
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its efficiency, as presently to be demonstrated, was 64 per 


ways, inetic energy stored in it ; on the other hand, it was 
= Nebecinry roper 4 of g ration, which contributed to the 


Raising its weight t., the work done is 200 x 0°35 
=70 foot-pounds, The power of the man pulling the cord s 


should then amount to ne = 111 foot-pounds; but taking 


, e friction of the pulley 7, the friction by F of the 
account of iin and sansthatig of the cord s, it must be about 125 
in’ jounds, ‘The propeller hovered a little at the highest point 
nd escended slowly, so it took generally fifteen seconds before it 
psc down again. Mr. Fruimger, of Copenhagen, who is a very 

curate experimentor, undertook to measure the efficiency in 
the following manner :—The moment of inertia I, = 0°0011 (refer- 
to the propeller’s axis of gyration through F) was carefully 


efficiency. 


ring “1 : rare “ 
i the dimensions of the propeller, weighing 0°31lb., were 
nm . To find its number of revolutions and kinetic 


> the cord s was fastened to an iron bar V, 6ft. long, weigh- 
enery thewle to turn round an edge by 0, #0 that in telling the 
a exerted a pull on the cord s, The angular velocity of the 
wulley with the propeller could by this means be determined, be- 
Som it was easy to ascertain the angular velocity of the falling bar. 
To find the tractive force in the cord s, an indicator spring 
balance } was inse The work done by the falling bar 


‘ en by V H, where H is the vertical distance 
S mane b the centre of gravity of the falling bar, V its 
weight = 64 Ib, V H is counterworked through E s }, where 


} is the tractive force indicated by the spring balance, s the 














corresponding measures of the cords s, so that E s } becomes 
the summation of these counterworking forces. (1) VH - Esb 
is consequently the power given off to the bar, which therefore 
must equal the kinetic energy accumulated in the same, and 
represented by: (2) 4 Is ( ws )*, where I, = 22°1 is the moment of 
inertia and w» the angular velocity of the bar. The two expressions 
(1) and (2), representing the energy yielded and accumulated in 
the bar, must be equal; wherefore we have: 
41o(m)?=VH-Esh. 
When the length of cord wound round the pulley is s = 2ft., the 
centre of gravity of the bar V descends ii = O-2tt., while the 
average tractive force is } = 4°5lb., hence, 
4 15 ( we )? = 4 x 22°1 x ( we ? = 64 x 02 - 2 x 45, 
whereby ww, = 0°59. 

As the cord s was in a distance of 4‘7ft. from the centre of turning O, 
the velocity in it became 4‘7 x 0°59 = 2°77ft. per second, which 
corresponded to 13°4 revolutions per second of the pulley r with 
the propeller, At 13°4 revolutions the propeller just lifted itself 
a couple of feet, hovered a little, and then descended ; it exerted, 
consequently, at 13°4 revolutions per second, a thrust just exceeding 
its own weight = 0°3 Ib. a little. The angular velocity at 134 revo- 
lutions is 84ft. per second, so that the kinetic energy of the 
propeller becomes : 

4 Ip (wp )? = 4 x 0°0011 x (84)? = 4 foot-pounds, I, = 0°0011 
was, as said, the moment of inertia of the propeller. 4 foot-pounds 
is the energy stored when the propeller just hovers. When the 
length of cord wound round the om is 6ft., the centre of gravity 
of the bar V must descend 2-25tt, to unwind the same, while the 
average tractive force became ) = 11°48lb. The angular velocity 
wp of the bar V was as previously found through: 

4 Io (we )? = 4 x 22°1 x (we )? = 64 x 2°23 - 6 x 11°48, 
whereat er» = 2°59. 
The distance of the cord s from O is now reduced to 3°55ft., which, 
multiplied into the angular velocity ws , gives 2°59 x 3°55 = 9:19ft. 
per second, representing the velocity in the cord per second, and 
corresponding to 44°4 revolutions per second of the pulley with 
propeller. At 44°4 revolutions the propeller ascended 84ft. in the 
air. The angular velocity at 44°4 revolutions is 279ft. per second, 
hence the energy in the propeller becomes: 
4 Ip (wp )? = 4 x 0°0011 x (279): = 43 foot-pounds. 

To determine the efficiency, there must from this be drawn that 
energy, 4 foot-pounds, contained when the propeller hovers: 43-4 
= 39 foot-pounds is consequently the work which the propeller 
should be able to perform in lifting its own weight, which in reality 
only was raised 84ft., so that the real work became: 84 x 0°3= 
25'2 foot-pounds = mx 100 ~ 64 per cent. of the work stored 
in the propeller. To give the result with perfect accuracy, 
allowance must be made for the different frictional resistances, 
the yielding of the cord s not to be forgotten, &c. The efficiency 
was tried by other methods besides what are described here, and 
remains considerable, Used to drive a boat at uniform velocity, 
the efficiency of the sail propeller is of course greater still, and 
even, for the reasons mentioned, more efficient than the water 
propeller, 

Perhaps Mr. Isherwood will acknowledge that a correct theory 
of Lr ee is of very great importance, because wrong theories 
lead to wrong constructions, and prevent vseful improvements 
from being introduced. It has, for example, not been ible to 
promote the use of the sail or air propeller on account of the present 
erroneous theory of propulsion, although it must be the most 
suitable auxiliary propeller for sailing ships. The saving of sailin, 
ships will also save the sailors, because nothing in this worl 
except waves, winds, and sails, will develope a sailor. If there was 
any correctness in the existing theory of propulsion, wings of birds, 
for instance, would have to be of an enormous size, because the 
specific gravity of air is 770 times less than that of water; but a 
question to Nature solves the problem differently. The wing area 
of a big wild swan, wei hing B41b., is about thirty times greater 
than the area of its webbed feet, and as the wings only yield a 
thrust during the time of the down-stroke, to surmount weight 
and forward speed the thrust of the wings must greatly exceed 
341b. The thrust from the webbed feet required to overcome the 
water resistance when the bird swims fast is probably not over 
6 1b., so the area used in air for that thrust is only about five times 
larger than that uired in water; but it tells enormously, in 
— of reducing size, that the wings do not interfere with each 
other, The interference of one blade with another is, on 


+ 





of the elasticity of the air, much worse with a propeller in air than 
for one in water, The diameter of an air propeller should, there- 
fore, be about four times that of a water propeller designed for the 
same thrust, 

In support of a correct theory of propulsion, I should permit 
myself to propose to Mr. Isherwood, at any convenient time to 
him, to give me an opportunity to meet him in London. If Mr. 
Isherwood would be furnished with a water propeller, just big 
enough for a jolly-boat, I would bring with me a small sail pro- 
peller to be mounted on the same boat; both propellers could alter- 
nately be driven by the power of, for instance, the same man—or 
more accurate power if required—the water propeller to be 
removed when the air propeller was at work. An innocent little 
trial as this might perhaps be sufficient to convince Mr. Isherwood 
that a boat can be driven quicker with an air than with a water 
propeller. 

In the recent experiment, where the air propeller had only to 
surmount its own weight, there was a great amount of negative 
slip; but when driving a boat there may be 60—70 per cent. posi- 
tive slip, notwithstanding the efficiency reaching 70 per cent. In 
other words, the slip is theoretically independent of the efficiency 
of a propeller, because the rarefaction or vacuum necessary to take 
hold of the fluid in front of the propeller is one function of the 
revolutions, pitch, &c., while the slip is quite another function of 
the same agents; so the slip may be positive, negative, or nil, 
without this interfering with the efficiency. 

Another illustration of negative slip is the following :—Mr. 
Phillips, of London, made a water propeller without any pitch at 
all; the active or driving surfaces of its blades were, in fact, parts 
of a plane perpendicular to its axle, but the passive or leeward 
surfaces were very convex, with the greatest curvature near the 
leading edges, just for the sake of creating a vacuum or rarefac- 
tion when revolving; with this propeller a boat was driven. 
Major Elsdale, R.E., made the same experiment with a propeller 
in the air, and received a thrust. Most of the experiments made 
are recorded in THE ENGINEER of September oBth, 1888, The 
method for finding the dimensions of an air or sail propeller, for a 
fixed thrust, is given in the Steamship of August Ist, 1890. In 
conclusion, it may be remarked that all apparatus which can be 
comprehended under the head of propellers--e bird’s wing, a 
close-hauled sail, &.—work by creating a rarefaction or vacuum 
on the leeward sides of their areas, this being the only means to 
take hold of fluid matter. As, further, the amount of fluid d ed 
towards a revolving propeller necessarily must be greater than that 
part which passes through the same, the foundation for all theories 
on propulsion must be, how the fluid is dragged, independent of 
the propeller possessing forward speed or not. H. C, Voer. 

Copenhagen, January 27th. 


Sir,—If Professor FitzGerald would write less hastily he would 
be less misunderstood. If, for example, instead of talking of tow- 
ropes and thrust bearing friction, he had said that the less 
resistance a ship had the better, he would have saved me some 
perplexity. 

1 know that a screw in a sense augments the resistance of a ship 
by diminishing the hydrostatic pressure under the stern. As J 
understand your correspondent it is possibl design a screw 
that, without loss of thrust, will have a minimum effect on the 
hydrostatic pressure. Can he tell us how to design this screw ? 
According to the late Mr. Froude, there was only one way of doing 
this, which consisted in fixing the screw on a long tail shaft, so that 
the propeller was a long way astern of the hull. As this is non- 
practical, the suggestion is valueless. Can Professor FitzGerald 
give us something better ? SUPERINTENDING ENGINEER. 

Westminster, February 2nd, 











Sir,—I notice in your impression of January the 23rd a drawing, 
showing a plan of three screw propellers in line—a model—appa- 
rently intended for propelling a vessel. Now, it may interest your 
readers to know that in the year 1869 I built a screw steam launch 
of 50ft. in length, 6ft. 6in. breadth, and 4ft. 6in. depth, vertical 
boiler 3ft. 6in. diameter, 5ft. in height, with vertical tubes. The 
engine was of 7in. diameter, with 8in. stroke. This engine I con- 
nected to a single-screw propeller of 2ft. diameter; the pitch I 
cannot recollect. This arrangement only propelled the boat seven 
miles an hour. I felt dissatisfied and removed the propeller, leavin 
the shaft in its place. I then fitted twin screws, right-handed, an 
drove them with mortice gear. On trial 1 obtained eight and a-half 
miles an hour, and in towing was much superior. As I had such 
good results, I thought I would try the third screw, and I arranged 
it thus :—I removed the mortice gear and fitted a single crank on 
each outside shaft, the centre crank being double so as to eonnect 
to the om I then connected all three cranks by a coupling-rod, 
and in this arrangement it was precisely similar to the outside 
coupling-rod of a six-wheeled locomotive. The screws were all 2ft. 
in diameter. On trying again for speed I obtained ten miles an 
hour, without anything extra as to cutting off the steam by link or 
byextra pressure. The engine cut off at three-fourths stroke, and the 
boiler pressure was 80 1b. in each trial. The boat towed better with 
three screws than with one or two. The why and the wherefore I 
did not go into. I was satisfied that a larger screw area in propor- 
tion to the immersed amidship section was good in this instance. I 
must leave the reason to more able hands than mine. 

Glen Works, Chase Side, Enfield, HENRY SPORTON, 

February 2nd. 


Srr,—I have been anxiously awaiting the issue of the controversy 
between Professor FitzGerald and his contemporaries respecting 
the efficiency of screw propellers. I had ho that the outcome 
would have been a clear, comprehensible rule, whereby ships could 
be suited with propellers of the required size, shape, and pitch 
necessary to a pre-arranged speed, in place of the guess-I-think-it- 
will-do calculations. 

All are not endowed with the required intellect to enable them 
to dive into the mysterious depths of that sublime science of 
mathematics, which so well suits the leisure and ability of our 
engineering professors. Nay, more! Very few, if any, of our 
actively engaged engineers care to meddle with figures which 
appear to be bounded by that geometrical figure which has no end. 
I for one never desire to depreciate the well-meant efforts of our 
scientists, but only express the wish that, at some not far distant 
date, they will tell us the results of their labours, and not the 
modus operandi of their researches. 

In reference to the screw propeller, we do not want to know 
what takes place in the water. It will not add half a knot to the 
speed of a ship, it cannot save a shovelful of coal, neither will it 
make the engines more efficient, whether the water is made into a 
fluid screw, or the narrowed issue, ‘‘as suggested by ‘Tin Tack,’” 
that a body moving in a curved path is necessarily subjected to 
two forces, or it is not. What we do want to know is, what sort of 

ropellers will move a vessel fastest. I really think Professor 

‘itzGerald’s efforts tend to this solution. He may not have solved 
the problem, but he has tried. Now, ‘‘ Superintendent Engineer” 
either knows or wants to know. If he knows, it is not fair to the 
Professcr to ask questions with the view of decrying his efforts, with- 
out pointing out where he is wrong. If he does not know, it would 
be fairer to cite examples, well within his knowledge, to show the 
fallacy of the Professor’s conclusions. Individually, I am anxious 
to know all about the screw propeller, and no doubt many others 
are likewise interested in the solution of the problem. 

I approach the subject of the best form of propeller with con- 
siderable diffidence, as many ap gee A interested in the subject 
have no certain knowledge. If the builders of the Teutonic would 
> you to give the followin, —— respecting the screws 

riving the ship, many would gia ly enter into the subject of screw 
propulsion. I would suggest the following data as being sufficient, 
viz., the angle of blade taken at three diameters, say 19ft. diameter, 
9ft. diameter, and 5ft. diameter, giving the disc surface of blade, 





and the blade advance when moved through that distance ; extreme 





diameter of boss, disc surface of blade and length of same from 
which thrust surface is calculated ; also—with same length of 
blade—the area of blade parallel to shaft, and actual horse-power 
of thrust. With this data students of this interesting problem 
would be enabled to compare their calculation with the well-known 
results obtained from this remarkable vessel. 

It would be a great evil if the interesting discussion should 
resolve itself into a wordy war with only barren results. If Pro- 
fessor FitzGerald could bring his scientific knowledge down to the 
level of the ordinary run of engineers and give us some clearly 
defined conditions, under which a satisfactory result could be 
obtained, much good would be done, and that without unnecessary 
cavilling. A careful ideration of the subject makes it appears 
—to me—a not very formidable problem, when relieved of the 
incubus of unnecessary considerations. As a matter of fact, a 
screw is nw | what it appears to be, that is an adaptation of the 
lever whereby movement can be obtained by the application of a 
power. No one would think of making an ordinary screw thread 
of a varying pitch ; if they did the threads would not fit and the 
screw would not work. Further, if a taper screw is forced into a 
nut which is only large enough to take the smaller part of said 
screw, one of three things must take place: If the screw is weakest 
it will be twisted asunder; if the nut is weakest it will burst; if 
the power is weakest it will be overcome by the resistance between 
nut and screw. Someone will say, but water is a very different 
thing to iron; true, yet if you make the said nut of lead, and you 
have sufficient power, you can drive a varying screw through it, 
but by the expenditure of unnecessary force. 

The nut of the screw propeller is water, which is still more 

liable than lead. How will it be affected by a varying itch ¢ 

e water will burst, or, what is the same thing, will be driven 
away from the screw, absorbing power, but doing no work—that is, 
propelling work. Is this the case? If so, our screw must be 
proportioned to the strength of its nut. It must be able to take 
up all its available resistance; it can dono more. Thus it follows 
that the total strength of the nut of water must be due to its 
weight; therefore the more a screw is immersed the better it will 
do its work. Therefore the area of a screw propeller must be 
directly in proportion to the resisting-power of the medium on 
which it works. The sara of the screw is dealt with by the 
amount of power available to drive it through one revolution. 

If the foregoing statements are true—I do not not say they are; 
they are only suggested—then the following should be the _ 
aeey of a screw propeller when completely immersed :— 

eight of water above centre of shaft = pressure per square foot 
of blade disc surface. Disc area of blades to be made equal to the 
total effort necessary to move the vessel forward through that 
portion of the pitch represented by moving the propeller through 
the distance of one division of its disc. Pitch to be equal to the 
required forward movement of the vessel in one revolution, or the 
revolutions of engines per minute divided into the desired speed 
of the vessel in feet per minute. 

No doubt the foregoing suppositions will be challenged, and 
mayhap severely criticised. hatever criticism may be provoked, 
I trust it may be ans by concise reasoning from correct 
data, without the garnishing of the mathematical scientist or the 
quibbling of the embryoist in the legendary lore of engineering 


nomenclature. 
Dublin, February 2nd. JoHN Batey. 





Sir,—lt is clear from Professor FitzGerald’s last letter that he 
attaches to English words a sense peculiarly his own. I never for 
one moment intended to say, nor did I say, that ‘‘ two forces were 
applied to two bodies—one to each.” He has no right to add to the 

I quoted from Weisbach, words that Wiesbach never used. 

‘o avoid vague and useless controversy, I will once more ask Pro- 
fessor FitzGerald to tell me, if he knows, what it is that balances 
the action of gravity tending to bring the moon and the earth 
together. He will not, I suppose, dispute that gravity is a force. 
This force tends to produce motion along a straight line drawn 
through the centres of the earth and the moon. This force is 
resisted by what Weisbach, Williamson, and every other writer— 
save Tait, who will not have “force” save under compuision—calls 
centrifugal force. We find then that one force—gravity—tends to 
produce an effect; we find that another force— centrifugal—tends to 
resist this. The result of the action of the two forces on the moon 
causes it to follow a curved path round the common centre of 
gravity of the earth and the moon. This Professor FitzGerald 
calls ‘‘ medizval science.” 

I understand Professor FitzGerald to say that there is only one 
force acting on the moon. I now ask him to state categorically 
what this force is. It is either what is called centrifugal force, or 
it is gravity ; he can take his choice. But, having taken it, I will 
ask him to explain what force resists it. I will extend this question 
a little further, and ask him to say if, when a force acts upon 
matter, it can be resisted by anything but a force ; and if it can, to 
define what that is which can resist a force and is nota force. I 
am not, it is well to state, unaware of Rankine’s proposition that, 
in order that a body may move in a curved path, it must be con- 
tinually acted on by an unbalanced force at right angles to the 
direction of its motion. But the way in which Rankine uses the 
word ‘‘ unbalanced” must be carefully discriminated, and taken in 
connection with what he says further on concerning centrifugal 
force, ‘that force with which a revolving body acts on the body 
that guides it.” According to Professor FitzGerald this is all 
wrong, and a rotating body can exert no radial force whatever. 
Coming back to the original question, namely, how it is that 
a screw propeller can give rotary motion to the water, I will ask 
Professor FitzGerald what is the unbalanced force at right angles 
to the direction of the motion of a Hquid molecule necessary to 
compel the molecule to move in a curve! If he will trundle a mop 
he will see what takes place. Why does a propeller act differently 
from themop? Either he knows or he does not know. If he knows, 
he ought to explain what it is; if he does not know, he ought to 
admit the fact. Trin Tack. 

February 3rd. 





Simr,—Is Professor FitzGerald aware of the fact that he has 
raised in his last letter one of the most important questions con- 
nected with screw propulsion that it is possible perhaps to discuss ? 
I refer to the difference between thrust and tow-rope pull. Thrust 
seldom, if ever, represents more than 50 per cent. of the power 
exerted by the engines; yet it is always assumed to be greater 
than tow-rope pull. However, there is a great deal too much 
assumed about propellers; and there is reason to think that 
under certain conditions the thrust is less than the tow-rope pull. 

Ordinarily it is taken for granted that the screw cutting water 
away from under the stern of the ship diminishes the water 
yee thereon, and so adds to the resistance. This view is not, 

think, justified, for the ship’s stern drops, and the vertical head 
impelling her forwards remains the same. The reason the thrust 
is greater than tow-rope pull is that the rudder post and the screw 
boss cause a large resistance. 

In certain cases I fancy there is a distinct piling up of water 
under the stern, caused by the action of the screw; and in such 
cases the propulsion of the ship is only in part due to thrust. 
Experiments have been made which go far to substantiate this 
view ; and it seems to me that only in this way can negative = be 
explained. Cc. D. 

artlepool, February 4th. 








Etectric Light INSTALLATION NEAR Ascot. — Sunningdale 
Park, near Ascot, which has recently been acquired by Major 
Joicey, is to be electrically lighted throughout. It is estimated 
that about 350 lamps will be required to light the house and 
stables, and the generating plant will comprise two Cornish boilers 
and two Parsons steam turbine dynamo machines of the new 
improved t The installation is being arranged by Mr. A. A, 
Campbell Swinton. 
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TRIPLE-EXPANSION ELECTRIC LIGHTING ENGINE. 


MESSRS. RUSTON, PROCTOR, AND CO., LINCOLN ENGINEERS 


(For description see page 115.) 
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PORTABLE HAULING ENGINES. 


MESSRS. J, WILD AND CO,, OLDHAM, ENGINEERS. 





PORTABLE HAULING ENGINES. 


THE accompanying engravings show engines built to comply 
with the following demand :—‘Can you make us a pair of 
engines with Gin. or Tin. cylinders, two drums each 2ft. dia., 
8in. wide by Gin. deep between flanges, drums to have clutches 
and either wrought iron or steel gearing, and to occupy not 
more than the following space, viz. :—Sft. 3in. wide by 5ft. 4in. 
long by 4ft. 6in. high, the engines to be reversible and 
mounted on a truck with wheels 17in. diameter, and for a road 


gauge of 2ft. 9in., with no projections below the line of the | 


axle.’ Such was the purport of a letter received from Messrs. 
The Glamorgan Coal Company, Llnymypia, Glamorganshire, 
about twelve months ago, and the questions asked were, as will 
be understood, difficult to answer in the affirmative. 

In response, Messrs. Wild 
designed the engine illus- 
trated. Since then the firm 
have made a good number 
of these engines for the 
same company, and also 
have received a_ large 
number of orders for this 
class of engine from all 
parts of this country and 
abroad. 

It will be noticed that 
no excentrics are employed, 
and that motion is given to 
the valves by means of 
return cranks, actuating 
slotted links. The accom- 
panying diagram will ex- 
plain this valve gear, which 
is not intended nor designed 
to give a fancy indicator 
diagram, but to replace the 
excentric link motion, and 
to be quite as economical, 
so that the engines may be 
putin the smallest possible 
space, and at the same time 
have no complicated parts. 
In this diagram A is the 
travel of the crank pin; B, 
travel of return crank pin; 
O, centre of crank shaft ; 
E, bottom point of pin in 
link; F, top point of pin in link; H, centre point of pin 
in link. In preparing this design, the first step is to set out 
the travel of the crank pin, and of the return crank pin. Mark 
down E and F, the top and bottom points of the pin in link. 
Join EO and FO. To get H, the middle point of the pin in 
the link, bisect the angle EOF, and where the link bisects 
the are EF, point H. Join HO. Through O draw the line 
( O, perpendicular to H O; where this line cuts the circle B, 
is the centre of the return crank pin, when crank pin of 
engine is at D. CD is the length of the return crank. 

_ Messrs. Wild tell us that they are making engines of all 
sizes with the valve gear attached, and the saving of space by 
its adoption is considerable, amounting—in some of the larger 
Sizes—to as much as 5ft. to 6ft., which is a serious item for 
underground engines, as not only is the first cost in making 
the engine-house very heavy, but the cost to keep it open—in 
Some ¢ases—is more heavy. . 


~~ 





| munitions of war. 








It will be noticed, also, that the whole of the valve gear is 
very easily got at, which is not the case with link motion 
when used in connection with this class of engine. 








THE GUNS OF THE 25 DE MAYO. 


WE have already described the 25 de Mayo, but to refresh 
the memory or our readers, we may say the 25 de Mayo 
was built at Elswick as an improved and enlarged Piemonte, 
and when she was nearly ready for launching she was pur- 
chased by the Argentine Government on the recommendation 
of the commission sent to Europe to purchase ships and 
A few alterations in the torpedo arma- 





DIAGRAM OF WILD'’S VALVE GEAR. 


ment were made to suit the requirements of the Argentine 
Republic, and the vessel was launched on the 5th May, 1890, 
by Miss Warren, daughter of Colonel Warren, who represents 
the Argentine Government at Elswick. The principal 
dimensions of the vessel are as follows :— 


Tonnage oat 0 8,200 
Length overall .. .. 851 feet 
EIT dn) 6s 06 ce 40 ae 08. 60 0 48 feet 
R.Eece's Cen GYAUGES 2. ww we cc ek we oe OD 
Pa Forced 2 nei ee he +» 13,800 
Speed, natural __,, +. 212 knots 
- forced ” 22°47 knots 


Her armament consists of two 21cm. breech-loading Arm- 
strong guns, mounted respectively on the poop and forecastle, 
and having an arc of training of 300 deg. each; eight 4-7in. Arm- 
strong quick-firing guns, of which the two foremost and 
the two after can train from the keel line to 60 deg. abaft 
ahd before the beam, the other four guns having an are of 


| training of 60 deg. before and abaft the beam. These guns 

are all carried in sponsons. JBesides the above, the 

de Mayo carries twelve 3-pounder Hotchkiss guns 

| mounted on Elswick recoil carriages, and distributed along 

| the bulwarks, and twelve 1-pounder Hotchkiss guns, six of 

| which are carried in the double tops of her two masts, the 
other six being placed on the poop and forecastile. 

To witness the trials which were carried out on January 
29th, a considerable number of foreign officers were, by 
special permission of the Argentine authorities, allowed to be 
present, and thus the United States, Russian, Turkish, and 
our own Government were represented. The firing of the 
guns was carried out under the immediate control of the staff 
from the Elswick works, but according to a programme 
drawn up by the Argentine Commission, this programme was 
as follows:—Two reduced and two full charges from each 
21 cm. gun, thirty-four rounds from the 47 guns, four 
rounds from each of the twenty-four Hotchkiss guns; and 
from the above one broadside of four 4:7 guns, and two broad- 
sides of four 4°7 guns, together with the two 21cm. guns, were 
fired. A target was also laid out, so that the facilities of 
aiming the guns might be thoroughly tested. 

The trials were carried out with most perfect success, not 
a single missfire, difficulty, or hitch of any kind occurring. 
The foreign officers were particularly impressed with the ease 
and rapidity with which the large 21cm. guns, weighing 
with their mountings twenty-five tons, were worked, and 
this feature, which is common to all the modern Elswick 
guns‘and mountings, happened to be very prominently brought 
under their notice, on account of the firing staff brought out 
by Elswick only being sufficient to supply one man per gun 
when firing the two broadsides of six guns before mentioned. 
In spite of the crews being thus reduced to an actual 
minimum, the guns were easily kept on the target—although 
the ship was steaming at some speed, and constantly altering 
the bearing of the target—and the broadsides when delivered 
were found to have been admirably directed, the targets 
narrowly escaping. 

When the firing was completed the visitors were taken 
round the ship, and allowed to examine all the arrangements 
for supply of ammunition and for torpedoes, and with these 
they were more than satisfied, expressing particular admira- 
tion of the complete arrangements of magazines and shell- 


rooms. 

The method of lifting the 4-7in. ammunition from the maga- 
zines to the main deck is quite novel and seems worthy of 
particular mention. An endless leather band furnished at 
intervals with hooks reaches from the handing room of the 
magazine to the main deck, and is stretched over drums at 
the top and bottom; one of these drums is rotated by means 
of a winch handle, and one or two men can thus send up & 
continuous stream of ammunition. The decks below the gun 
mountings were all carefully inspected, but it was found that 
even the paint was not cracked, so well had the ship’s struc- 
ture withstood the strains of firing. Captain Ramirez, who 
will command the vessel, and his staff of officers were on 
board during the trials, besides Captain Spurr, Colonel 
Warren, and others from the Argentine Commission. The 
British Admiralty were represented by Mr. Dunn from the 
Constructor’s Department. 








DeatH OF Dr. OrTo.—The death is announced of Dr. N, A. 
Otto, the inventor of the Otto gas ergirie. Di, Otto died at 
Cologne in his fifty-ninth year: 
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RAILWAY MATTERS. 


Accorpine to the report of the Administration des 
Chemins de Fer de |’Etat for 1889, the mileage of French State 
railways open for traffic on December 31st, 1889, was 2625 kilos.— 
1628 miles—compared with 2597 kilos.—1610 miles—at the end 
of 1888, 


Tue Guernsey Railway Company, referred to below, 
having obtained the necessary authority for the use of electricity 
as a motive power on the parallel system, by means of an overhead 
conductor, the directors are pre to consider proposals from 
firms willing to carry out the required alterations, including the 
supplying of the electric plant. 


In concluding his report on the collision which occurred 
on the 5th ult., near Vauxhall Station, on the London and South- 
Western Railway, Major Marindin says :—‘‘In most of the recent 
collisions arising from a si ’s mistake it has been the man 
at the forward cabin who has been in fault in forgetting the pre- 
sence of a train on the line near his cabin, and not the signalman 
in the rear cabin, as in this case ; but it is quite easy, by the adop- 
tion of a system of interlocking between the block instruments and 
the out-of-door signals, to prevent such collisions being caused by 
the mistake of one man, in whichever cabin he may be.” 

Tue Lancashire, Derbyshire, and East Coast Railway 
is an ambitious and striki roject, which is exciting special 
interest in Chesterfield, Shethie id, and Lincolnshire. i 
out from the Manchester Ship Canal Works at Warrington, it 
passes eastward through Knutsford, Macclesfield, Buxton, Wake- 
field, and Lincoln, to Sutton-on-the-Sea, on the Lincolnshire 
Coast. Mr. Emerson Bainbridge, of Sheffield, has presented a 
report to the promoters, in which he directs attention to the 
distinguishing aractoristic of the present scheme as one which 
gives i communication to districts at present absolutely 
unserved. 


Last week a stoppage occurred on the City and South 
London Railway which was the cause of considerable annoyance, 
as it was at a rather busy part of the day. Those connected with 
the line had, however, the most cause for feeling the annoyance, 
the cause of the sto; being of such a very simple and easily 
remediable kind. Phere is a lock-nut on the armature spindle of 
the motors, bet the ar and the brass bearing at one 
end. This nut, like a good many other lock-nuts, unlocked itself, 
and turned back until it touched the brass bearing. When this 
occurred the direction of rotation of the armature spindle soon 
caused the nut to lock hard against the brass, and ultimately to 
fix the spindle absolutely. The cause was not ascertained until 
the engine had been hauled away, with the drivers fixed, by 
another engine. It might have been put right in five minutes, if 
the real cause had been guessed, but it was too simple a cause to 
be guessed very readily. It was simply a bit of electro mechanics 
without the least bit of mystery. 


TxHE Local Government, at their meeting on the 28th 
ult., granted the Guernsey Railway Company permission for the 
use of electricity as a motive power on the parallel system, by 
means of an overhead conductor, the only stipulation being that 
the work should be carried out within a year. The undertaking 
was constructed by the Guernsey Steam Tramway Company, 
Limited, and was worked by them from June, 1879, till the begin- 
ning of 1888, and that during the summer of 1887 it was subjected 
toa fierce competition by omnibuses, which so far reduced the 
receipts as to drive the tramway company into liquidation. The 
present company is a reconstruction of the old one, and has been 
running by steam locomotives since December, 1888. The line is 
2 miles 65 chains long, single, about half on the public road and the 
other half on the company’s own land. When it had the whole of 
the traffic it did a heavy business, especially in the summer months 
when the island is full of visitors, who will no doubt appreciate the 
new method of working, as they will be thereby enabled to enjoy 
.the lovely coast scenery through which the line runs without being 
annoyed by the fumes from the engines as formerly. Mr. William 
Gumbley, Assoc. M. Inst. C.E., the secretary and manager, says 
this was the first tramway in the United Kingdom constructed for 
and worked exclusively by steam, and he has not yet heard of one 
authorised for electricity on the plan mentioned. 


In well-informed quarters it has for a long time past 
been no secret that the contract for the completion of the n- 
chester Ship Canal within a specified period was virtually at an end, 
and that the carrying out of the undertaking had resolved itself 
practically into day work with a large accumulation of extras, the 
official announcement in the half-yearly report presented to the 
shareholders this week, that an agreement had been entered into 
whereby the contract between the contractors and the company 
had been determined, and that the company had taken over the 
works on the 24th of November last, came as a surprise to the 
general public. This unforeseen contingency has necessitated the 
raising of additional capital to the amount of £1,700,000 for 
the completion of the canal, and as it would be extremely difficult 
to raise this money in the ordinary way, formal application has 
been made to the Manchester Corporation for municipal aid in 
obtaining the requisite additional financial support. The general 
feeling is that the Corporation will agree to assist the company in 
raising the required capital, and notwithstanding the unfavourable 
turn which matters have recently taken, no doubt seems to be 
entertained that the difficulties which have arisen will be satis- 
factorily overcome, Certainly the formal application made to the 
Manchester Corporation has so far been received with no indication 
of opposition, and the half-yearly report of the company was 
adopted by the shareholders without discussion or criticism. 


A REPORT has been issued on a collision which occurred 
at Todd’s Mill Viaduct near Manuel, on the Bo'ness branch of the 
North British Railway, on the 28th November, when a special up 
mineral train from Kipps and Clarkston to Bo'ness and a special 
down empty mineral train from Bo’ness to the Slamannan district 
met, at about 3.48 a.m., upon the single line, on a high viaduct 
across the river Avon, about thirty-three yards from the south end 
of it. The collision was a very violent one, but the night being 
clear and bright, the drivers and firemen saw their danger in time 
to jump off before the collision took place. The engine of the up 
train was thrown over the west side of the viaduct, falling a distance 
of about 67ft. The tender of this engine, which had been running 
in front, was wrecked, but remained upon the viaduct. The 
engine and tender of the down train were thrown off the rails. 
Five trucks of the up train and four of the down train were thrown 
over the east side of the viaduct, falling over 80ft. into the bed of 
the river. The fireman of the down train was found after the 
collision lying near the engine of the up train at the foot of the 
viaduct, having rolled or been knocked off the top after jumping 
off the engine, and fallen over 65ft. He is very seriously injured. 
Major Marindin says :—“ Although this collision would probably 
not have taken place if there had been a stricter or more intelligent 
observance of the rules by the driver Henry Neil and signalman 
Donald Macleod, yet it should be pointed out that it was in a great 
measure due to the line being worked under a system the danger 
of which is generally recognised, and had moreover been forcibly 
exemplified in the case of an accident on the Garngaber branch in 
January, 1879, and in in the case of a fatal accident upon the 
same branch in 1887, since which date the working upon this 
branch has been altered to tablet working. In 1887, when report- 
ing upon the fatal accident on the Garngaber branch, I mentioned 
that the Bo’ness branch, among other single passenger lines 
belonging to the North British Railway Company, was worked by 
telegraph only. Since that date tablet working has been adopted 
upon about ten miles of these single lines, but I regret to say 
4 there still remain sixty-eight miles worked without tablet or 
staff. 








NOTES AND MEMORANDA. 


Some experiments on “ The Influence of Tempering on 
the Electrical Resistance of Steel” by M. H. Le Chatelier, show that 
the measure of electrical resistance may be used to determine the 
state of carbon in iron, and also to find the proportion transformed 
in tempered steel. This method will be adopted in further 
researches on the mechanical properties of steel. 


A RECENT number of the Comptes Rendus contained a 
paper ‘On the Artificial Production of a Chromium Blue,” by M. 
aes Garnier. By heating in a brasqued crucible a mixture of 

K, Cr 0,4, 48°62 grammes ; fluor spar, 65 grammes ; and silica, 157 
grammes, the author obtained a blue glass, the colour of which he 
attributes to reducing action taking place at a high temperature in 
the chromium salt, 


THE mean of twelve determinations of the coefficient 
of linear expansion of vulcanite, by Mr. A. M. Mayer—American 
Journal of Science—obtained by means of a ~ neage devised piece 
of — gave the value 0°0000636, bet e t t 
at which the experiments were made, viz., 0 deg. and 18 deg. C. 
The cubical expansion of the substance is closely represented by 
the formula v ¢ = vo + 0°000182¢ + 0°00000025¢. The specific heat 
equals 0°33125. The angle of maximum polarisation of a polished 
surface of vulcanite was found to be 57°29. Hence the index 
of refraction equals 1° 


A NOVEL application of electrolysis and electro- 
synthesis, analogous to the electro-deposit of metals, was brought 
by M. Berthelot, the eminent chemist, before the French Academy 
of Science at its last meeting. Dr. Foveau de Courmelles, of 
Paris, claims to have succeeded in conveying by the electric current, 
to diseased internal organs of the human body, the constituents of 
medicaments suitable for their recovery. A commission, consisting 
of Dr. Charcot and Dr. Larrey, bas been appointed by the 
Academy to ascertain the value of the results obtained, and to 
extend the investigations. 


Warirtne on the characteristics of West African bass 
fibre, the Kew Bulletin for January mentions that a sample was 
sent to Messrs. Ideand Christie, on October 10th, 1890, who expressed 
the opinion that, if properly selected and cl d, the fibre might 
sell at £25 per ton in London, a figure which, they thought, would 
leave a handsome profit to the producer. riting again on 
October 24th, they stated that a few bales had been sold, and 
fetched the extreme price of £42. They added, ‘‘ We scarcely 
expect this price wail be maintained for substantial quantities, 
but for fibre of equal merit, the immediate outlook would seem to 
indicate that £35 or £40 might be the range of value.” 








In a French journal devoted to paper manufacture, 
M. Zabrowski publishes two new methods for softening water, 
which are stated to give satisfactory results. In the first process, 
hydrated baryta is placed in a filter press which is trave by the 
water to be purified and produces an effluent, showing only 1 or 
2 deg. of hardness. Hydrated baryta, which is now largely used 
in sugar refining and is easy to procure, precipitates all the bases, 
lime, magnesia, &c., as well as the sulphuric and carbonic acid, so 
that the carbonates and sulphates of lime and magnesia, which are 
the most harmful substances, are precipitated ry. one treatment. 
According to the other process, hydrated oxide of lead is employed 
instead of baryta, and precipitates the carbonates, sulphates, and 
chlorides. 


A FURTHER communication on his experiments on the 
mechanical actions exercised on rocks by gases at high temperatures 
and pressures and in rapid motion, has been read by M. Daubrée, who 
has continued his researches on the effects produced upon rocks in 
contact with gases suddenly developed by means of such explosives 
as gun-cotton and dynamite. Temperatures of 2500 deg., and 
pressures of 1100 atmospheres, thus obtained, have been sufficient 
to fuse and pulverise the rocks experimented upon in a very 
marked manner. The results lead M. Daubrée to believe that the 
perforated pipes or diatrémes, diamantiferous, volcanic, or other- 
wise, and much of the sub-aérial dust and oceanic deposits are 
formed by such actions as he has obtained in the laboratory. He 
also shows that rocks may acquire an apparent plasticity under the 
influence of pressure. 


Ar a recent meeting of the American Institution of 
Mechanical Engineers a paper was read on “ Authorities on the 
Steam Jacket: Facts and Current Opinion,” by Professor R. H. 
Thurston. Great differences of opinion have been manifested in 
recent discussions as to the value of steam jackets, and Dr. 
Thurston has made a useful compilation, covering forty pages, of 
figures and opinions, which, as he states, may be used as an intro- 
duction to a more formal discussion of the philosophy of the steam 
jacket. He believes that such discussion will probably largely 
reconcile the apparently conflicting opinions by exhibiting the fact 
that the jacket may, under different circumstances, prove a 
decided advantage, an unimportant appurtenance to the engine, 
or even, under exceptional conditions, deleterious to efficiency. 
A summary of results by various authorities shows that the gain 
by use of a steam jacket ranges all the way from zero up to over 
3b per cent. 


At a meeting of the French Academy on December 8th, 
1890, M. Mascart presented a work by General A. de Tillo on the 
distribution of atmospheric pressure in the Russian Empire and 
Asia, from 1836 to 1885. The work consists of an atlas of sixty- 
nine charts, and a discussion of the monthly and annual values, as 
well as of the variability of pressure, and the relations existing 
between the variations of pressure and those of temperature at 136 
stations. The highest pressure quoted is 31°63in.—reduced to sea- 
level—in December, 1877, at Barnaoul. But in the quarterly Journal 
of the Royal Meteorological Society for July, 1887, Mr. C. Harding 
quotes, on the authority of Professor Loomis, a reading of 31-72in. 
on December 16th, 1877, at Semipatalinsk. In Nature, vol. xxxv., 

. 344, Mr. Blanford quoted the lowest reading on record at an 
fond station, viz., 27°12—reduced to English standards—whic 
occurred on September 22nd, 1885, on the coast of Orissa. These 
readings give a difference of 4°6in., probably the maximum range 
of the barometer ever observed at the earth’s surface. 


Ar three or four of the Scotch ironworks, the per see 
Gases Company are ing a yearly rental for the right of collect- 
ing the ae and ee ties the blast furnaces. These are 
— through several miles of wrought iron tubing, gradually 

iminishing in size from 6ft. to about 18in., and as the gases cool 
there is deposited a considerable yield of oil. At Messrs, Dixon’s, 
in G w, which is the smallest of these installations, they pump 
and collect about 60,000,000ft. of furnace gas per day, and recover, 
on an average, 25, ions of furnace oils per week ; using the 
residual gases, consisting chiefly of carbon monoxide, as fuel for 
distilling and other purposes, while a considerable yield of sulphate 
of ia is also obtained. In the same way a small percentage 
of the coke ovens are fitted with condensing gear, and produce a 
considerable yield of oil, for which, however, there is but a very 
limited market; the chief use being for the Lucigen light, and 
other lamps of the same description, and also for pickling timber 
for railway sleepers, &c. The result is that four years ago the oil 
could be obtained in any quantity at 4d. per gallon, though it has 
since been as high as 2}d. per gallon, It is now about 2d. per 
gallon, and shows a falling tendency. Make a market for thi 

roduct, and the supply will be ay unlimited, as every 
Blast furnace and coke oven in the kingdom will put up plant for 





the recovery of the oil. As, with the limited plant now at work, 
it would be perfectly easy to obtain 4,000,000 or 5,000,000 gallons 
per annum, an extension of the recovery process would mean a 
supply sufficiently large to meet all demands, 





MISCELLANEA. 


THE large new steel works of the Dowlais Company, 
near Bute Docks, were formally opened on Wednesday. 


On Wednesday, January 28th, Mr. Arthur E. Collins, 
Assoc, M, Inst, C.E., Town Surveyor and Water Engineer of 
Weston-super-Mare, was appointed borough engineer of ding, 
There were sixty-one applicants for the appointment. 


Messrs. Latimer CLark, Murrueap and Co., whose 
electrical engineering works are in Regent-square, Westminster, 
have appointed Mr. Kenneth Buchanan, Assoc. M. Inst. C.E., 
9, New Broad-street, their agent for the City of London. 


A paTENT has been taken out in the United States by 
Mr. F. H. Richards, for an envelope machine, The specification 
contains no fewer than 131 claims, occupying six closely 
— pages of the official Gazette of the United States Patent- 
office, 


WE have received a copy of Stanford’s map of railways 
and tramways in Parliament. It shows the routes of all the lines, 
Bills relating to which were deposited at the Private Bill office by 
the 29th of November last year, for session 1891, Existing lines 
are as usual also shown, and miscellaneous improvements are also 
indicated and the London County Council boundary shown, 


A new lighthouse and fog-signal station has been 
erected by the Northern Lights Commissioners at Point of Ayr, 
at the extreme north of the Isle of Man. The new lighthouse is 
close to the shore, showing a fixed white light in the track of 
vessels passing up the North Channel. The old lighthouse, 
— alternate red and white flashes, will be continued as 
usual, 


Tue Chancellor of the Exchequer writes as follows, in 
reply to a memorial recently presented by Mr. Leng, M.P. for 
Dundee, in favour of the decimal system of coinage, weights, and 
measures :—‘‘I must own frankly for myself that, though I am 
aware that powerful arguments can be put forward in supporto{ 
the decimal system, I cannot undertake to recommend its adoption 
to the country.” 


THE proprietors of the new high-class illustrated weekly 
newspaper, entitled Black and White, received a large number of 
representatives on Wednesday, when the new machinery and 
methods of production of the new popular journal—which is to 
appear to-day—were exhibited. With its excellent staff, nd 
list of contributors, and fine new plant, the new journal ought to 
do well if the editing and management is good. 


A Few days ago the battleship Superb returned to 
Chatham, her steam trials having been brought to a premature 
conclusion through what was thought to be the constant bumping 
of her screw. An examination was made, when it was found that 
a large portion of a thick steel wire hawser was wound round the 
prop liers. The b ing was caused by the end of the hawser 

ocking against the ship 8 bottom, Repairs are necessary. 

We have received from M. Clacy a paper on graphics 
applied to valve gear. A writer on the subject speaks of it as “a 
pamphlet on the development of the Guinotte principle as the 
unique exponent of all classes of valve gear. The interest of the 
—_ is in the fairly successful attempt, on Clacy’s part, to 

uce all the theories of all the types to one principle—the 
Guinotte. The idea of unification, as worked out in Clacy’s 





pamphlet, is certainly very attractive.” 


THE nine owners in the collieries of the Don are stated 
to have applied to the Russian Government for a subvention of 
3,500,000 roubles, to enable them to compete with British exporters 
of coal to Turkey. They reckon the annual amount of the English 
coal imports into Turkey at about 1,300,000 tons, and they are of 
opinion that by the aid of the subsidy above-mentioned they could 
undersell English merchants at Constantinople and in the Black Sea 
ports, and end by ousting the English coal trade altogether. 


To reduce the cost of drilling in their ironstone mines, 
Messrs. Bell Brothers, of Middlesbrough, have for some time past 
been ee with a view to obtain the best motive power 
for working the drills. A new drill has been designed under the 
superintendence of Mr. A. L. Stevenson, and fourteen months ago 
a Priestman oil engine was obtained to work it. The results have 
been so satisfactory that it has been decided to adopt this system 
more extensively, and a further order has been placed with 
Messrs. Priestman Brothers for three 5-horse oil engines. 


A comBINED land and water tricycle, suitable for 
rescuing drowning persons, was lately tried at Marseilles with 
satisfactory results, making sixteen miles on land and about two 
in the sea under difficulties but without extraordinary exertion. 
The wheels, 4ft. Pin. in diameter and 4ft. apart centre to centre, 
are made of sheet steel, stayed, and of hollow lenticular form, 
having a dozen curved floats on the outside in addition to the usual 
india-rubber tire. The seat is raised 2ft. above the axle ; and the 
immersion, loaded, is 20in. The machine maintained its vertical 
position in spite of attempts, imitating the st les and clutching 
of a drowning man, to overturn it, while it will keep two men from 
sinking when on its side like a raft. 


THE experimental dredging of the Mersey bar is already 
showing good results, as there is now a minimum depth of 12ft, 6in. 
of water over that obstruction at the lowest water neap tides. A 
still greater depth of 13ft. 6in. has been obtained over nearly all 
the surface of the bar except in small patches. The Mersey Docks 
and Harbour Board have therefore every encouragement to pro- 
ceed with this work, and the outlay of £10,000—which is a very 
small sum considering the interest of an estate valued at £5,000,000 
—will speedily insure access to the port in all states of the tide. 
The dredging, will, of course, have to be continuous, as it is 
realised, as was indeed expected, that some portion of the banks 
would continually fall into the dredged spaces, 


Tue next International Geographical Congress will be 
held at Berne from August 10th to 15th. The following will be 
the principal subjects considered :—(1) Technical geography— 
mathematical geography, geodesy, topography, cartography, 
photography, &c.; the first meridian and the spelling of _ 
graphical names, (2) Physical goography— hypeometry, hydro- 
graphy, meteorology, variation of climate, the boundary line of 
the ice, terrestrial magnetism, botanical, zoological, and geological 
geography, volcanoes, ae ar ethnography, anthropology, 
and archeological geography. (3) Commercial geography. 
(4) Travels and discoveries. Those who propose to contri- 
_ _— should write to Dr, Gobat, Berne, not later than 

rch Ist. 


Tue Liverpool Water—Vyrnwy Works—Committee on 
the 27th ult. considered the means of obtaining a temporary 
supply from Vyrnwy, pending the completion of the aqueduct 
tunnel under the Mersey. At the present time, Liverpool has to 
submit to the inconvenience of an intermittent service, owing, a 
local paper says, to the corrosion of the pipe line from Rivington, 
by which the supply to the city has been reduced by at least 
4,000,000 gallons a day. In this emergency, and seeing that no 
definite information can be obtained as to when the tunnel is 
likely to be finished, the committee have found it necessary to 
take measures for getting additional water. The result of the 
meeting was that the amr was instructed to lay a 12in. pipe 
across the Mersey at Fidler’s Ferry—to convey 3,000,000 gallons 

r day—and, if neceseary, to puf down a second as well— 

000, gallons per day—the total cost not to exceed £5000. 
The works at Fidler’s Ferry have been brought to a stand- 
oe —_ the arrival of new machinery for working the piercing 
shield. 
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PUBLISHER'S NOTICE. 
* * With this week’s number is issued a Two-page Supplement of 


* ; . : r , 

n Engraving of a Triple-expansion Vertical Condensing Engine. 
siecry vopy aa issued by the Publisher includes a copy of the Supple 
ment, and subscribers are requested to notify the fact should they 


not receive it, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tax Exouverr, or containing - 
tions, should be accompanied by the name and address of the oan oe 
necessarily for publication, but as a proof of good faith. No notice whatt 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to -_ ies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 

that letters of inquiry addressed to the public, and intended 


c 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 


stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Borten.—We believe that the articles on French torpedo boats and on 
superheated steam in our last impression will satisfactorily answer your 
question. IPf not, write again. 

J. H.—We shall publish the information you want in an early impression. 
You must serve 365 days at sea before you can apply sor a certijicate. 





PIPE JOINTS FOR HIGH PRESSURES. 
(To the Editor of The Engineer.) 
Sir,—Can the joints of ordinary bored and turned socket cast iron 
pipes be made to stand a head of 700ft.? The pipes are 4in. to 5in. 
diameter, and made extra heavy. WATER 





HEATING BATHS. 
(To the Editor of The Engineer.) 

Sir,—Will some of your correspondents help me in a difficulty? I want 
to heat an o1 ouse bath. The buth-room is only 6ft. 6in. by 7ft. 
There is a cistern the same size overhead, and the distance from floor to 
ceiling is 9ft. There is a window to provide ventilation. Owing to 
circumstances it is absolutely necessary that the heating apparatus, 
whatever it is, shall stand in the bath-room. I want to fit a cistern in 
the bath-room which will hold about 60 gallons of water, and to find this 
hot, say, 180 deg., every morning, so that about 20 gallons may be 
available for raising the temperature, of say, three baths in succession, 
without delay. I cannot find that any gas apparatus is made that will 
meet my wants. Is there a stove that could be filled up with coke over- 
night? A chimney for such a stove can readily be carried through the 
outer wall. I have been sant warned not to use Geysers, and the use 
of gas in other ways is attended with the difficulty that water is heated 
too slowly. If any reader can give me a hint I shall be much ob b 

Westminster, February 4th. Hor Tank. 


SUBSCRIPTIONS. 
Tae Enarneer can be had, by order, from any newsagent wm town or cow 


mtry 
at the various railway stations; or it can, if be supplied direct 
from the office on the following terms (paid ¢m advance).—- - 
Fe any Ad (including double numbers)... .. £0 14s. 6d. 
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A complete set of Tak ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER ph and post free. 
Subscriptions sent or eee Order must be accompanied by letter of 
odvies to the Publ . Thick Paper Copies may be » U preferred, at 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape’ of dood Hope, k, 
Hawaiian Islands, , France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, , Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, 6s. China, Japan, India, £2 0s. 6d. 
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reece, Ion 8 orway, Peru, Russia, Spain, Sweden 
Chili, £1 168.; Borneo, Ceylon, Java, and Singapore, £2 0s. 6d.; Manilla, 
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ADVERTISEMENTS. 


*,* The charge Jor Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and sixpence; odd lines are 


charged one shilling. The line averages seven words. When an advertise- 


ment measures an inch or more, the charge is ten shillings ag inch, All 
r= m4 advertisements from the country must be accompanied by a Post-office 
in payment, Alternate Advertisements will be inserted with all 


practical regularity, but regularity cannot be guaranteed in any such 5 
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MEETINGS NEXT WEEE. 


Tue Institution or Civit Enoingers.—Tuesday February 10th, at 25, 
Great George-street, Westminster, 8.W., at 8 p.m. 0; meeting. 
Paper, ‘ Electric ogg | vi 2 j Be ang Llewelyn B. and Claude 
W. Atkinson, Assoc. MM. Inst. C.E. day, February 13th, at 7.30 p.m. 
Students’ meeting. Paper, ‘‘ The Cleaning and Deepening of Rivers and 

by means of the Transporting Power of Water,” by Mr. W. Herbert 
Wheeler, Stud. Inst. C.E. 





* Junior Enoineeninoe Sociery.—Thursday, February 12th. Excursion 


to the London Tramways Company's Works, 5, Penrose-street, Walworth, 
at 6.30 p.m, 

Tue Institution oF ELecrricaL Encineers.—Thursday, 12th February, 
at the Institution of Civil Engineers, 25, Great George-street, West- 
minster, 8.W., at 8 p.m. Ordinary meeting. Discussion on ‘ The 
Distribution of Electricity, with especial Reference to the Chelsea 
System,” by Major-General C. E. Webber, C.B. (Ret.), R.E., Past 
President. 

Tae Sanitary Instirute.—Wednesday, February 11th, at the Parkes 
Museum, at 8 p.m. hy pre ** Model Dwellings in London, and Over- 
crowding on Space,” by Louis Parkes, M.D., D.P.H. The paper will be 
followed by a discussion. 

Roya Instirution.—The evening discourse on Friday, February 18th, 
will be given by Professor A. Schuster, Ph.D., F.R.S., F.R.A.S., at 9 p.m., 
on “Some Results of Recent Ecli Expeditions.” Afternoon lectures 
next week, at 3p.m.: Tu y, fessor Victor Horsley, F.R.S., B.8., 
F.R.C.8., M.R.I., Fullerian Professor of Physiology, 

Structure and Functions of the Nervous System. Part 1. 
Cord and Ganglia.” Thursday, Professor C. Hubert H. Parry, Mus. Doc., 
M.A., on “The Position of Lulli, Purcell, and Scarlatti in the History of 


the Opera.” — musical illustrations.) Saturday, February 14th, the 
= oJ Hon. Lord Rayleigh, M.A., D.C.L., F.R.8., on ‘The Forces of 
esion.” 


Lonpon CHamMBer or Commerce.—Tuesday, February 10th, at Botolph 
House, Eastcheap, at 3p.m. ‘The New Mail Route to the East, vid the 
Canadian Pacific Railway,” by Sir George Baden-Powell, K.C.M.G. 

Society or Arts.—Monday, February 9th, at 8 p.m. Cantor Lectures: 
“The Construction and Capabilities of Musical Instruments,” by A. J. 
Hipkins, F.8.A. Lecture III. Instruments grouped by adaptation of a 
keyboard—Its service to Composition—History of the keyboard—The 
early organ—The drone—Drawings of early portable organ keyboards— 
The Cantigas de Santa Maria— Keyboards in Italian and Flemish paintings 
—Summary of early large church organs from Praetorius—The long measure 

short measure or short octave—The mixture—Its dissection 
into ters—The pedal keyboard—Sketch of a complete organ—The 
regal—The harmonium and American organ—The echiquier and the pre- 
cursors of the piano—The pianoforte. Tuesday, February 10th, at 8 p.m. 
(A plied Art tion.) ‘‘ Sgraffito,” by Heywood Sumner. Wednesday, 

‘ebruary llth, at 8 p.m. ary meeting. ‘The Trish 
Channel Tunnel,” by Sir Roper Lethbridge. 
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THE SCOTCH RAILWAY STRIKE. 


Tue strike on the North British and Caledonian 
Railways has terminated in the total defeat of the 
strikers. The progress of events confirms the accuracy 
of the views we have often expressed, views which may 
be summed up in the words—“ A strike is never success- 
ful unless it is justifiable.” The Scotch railway strike 
was a blunder from first to last; a disastrous blunder for 
not a few of the strikers and their families. The circum- 
stances are very simple. The North British Railway has 
been notoriously mismanaged for some time. The block 
of traffic at Edinburgh since the Forth Bridge was opened 
became disgraceful. The signalmen, drivers, firemen, 
guards were all overworked. They remonstrated, but 
they got no redress. So far they had right on their side. 
Unfortunately for them, they yielded to the advice and 
orders of union leaders, and turned out suddenly without 
giving due notice. From that moment public opinion 
was against them. The directors of the North British 
system had no course open to them save fighting. They 
fought and they won. Early in the course of the six 
weeks’ struggle the Caledonian men turned out; not 
because they had any grievance, but in the hope that the 
Caledonian Company would bring pressure to bear on the 
North British directors. In this expectation they were 
mistaken. The Caledonian strike was carried on in a 
half-hearted way. The directors were firm, and Mr. John 
Burns and his fellow leaders have been baffled and beaten. 
Whether the effect of the defeat will be to make them 
more cautious and less mischievous in future remains to 
be seen. Some persons never can be taught. 

The strike was in many respects full of interest. It 
was in its way a typical strike, and conveys important 
lessons. It teaches directors, for example, that there are 
limits beyond which it is not prudent to go in making 
demands on their men. Ifthe men had given proper 
notice and then turned out, the chances are that the 
directors would have had to give way. But the most 
important lesson taught is that labour is not all powerful. 
The theory of the strikers was that only skilled labour 
could be employed, and that the supply of skilled labour 
was strictly limited. This theory is baseless; at all 
events it contains only a half truth. The assumption is 
frequently made that a signalman is a skilled labourer. 
This is true only in arestricted sense. Under the existing 
system of interlocked signals, any intelligent man can 
learn how to work a box in about a week. In a fortnight 
he can do all the telegraphing necessary. In three 
months he can be fit for a first-class box. The dif- 
ference between a man who has had three months’ 
training and one who has been signalling for some years 
is that the latter has acquired a species of unconscious 
power of doing his work properly, which is the result of 
experience, and takes the place of that vigilance obtained 
by constant mental effort which the man of small ex- 
perience has to exert. The hard fact remains, however, 
that any railway company could get rid of all its signal- 
men and refill the boxes in about three months. The 
openings which exist for men of very great experience 
are quite limited. Comparatively few are needed; and it 
is tolerably clear that a supply can always be obtained 
of competent men, no matter what strike is in progress. 
The North British strikers were not long in finding 
this out, and resort was had to violence, and signal- 
boxes were wrecked with volleys of stones. Thus, 





then, there will always be available a sufficiency 
of experienced men for the more important boxes; as 
for the minor cabins, they can be provided with sufiici- 
ently trained men in a fortnight. The supply of engine 
men presents far greater difficulties to a company; but 
it must not be forgotten that there is a considerable pro- 
portion of competent men always out of work, and quite 
ready to take a place on the foot-plate the moment they 
get the chance. This has been doubted, but recent events 
leave it doubtful no longer. The strike was virtually at 
an end many days ago. The railway company obtained 
all the men they wanted. They could have obtained many 
more but for the picketing and intimidation to which the 
strikers resorted. So we find, if we pursue the inquiry, 
that a railway company can always provide itself with 
employés in a comparatively short space of time. 

The mistake made by the leaders of the Scotch strike 
originated largely in ignorance. Mr. John Burns, for 
instance, knows practically nothing concerning the con- 
ditions of the railway labour market. It may be taken as 
certain, that if a railway company can hold out against a 
strike for a week, it can hold out for any length of time. 
It must be beaten at once or not at all. If time is allowed 
it can always replace the strikers by men directly and 
quickly taught their duties, by men outside the union, 
by that large residuum of sensible men who do not believe 
in strikes, and by the opportunists, who see in the turning 
out of their fellows, a chance to go to the top by sticking 
to their posts. The leaders of the strike did not take 
these facts into account. More than half the strikes 
that take place end disastrously for the men, because 
they are begun in ignorance and conceit. If the leaders 
and the men would take the trouble in the first 
instance to master the facts, and understand in what 
the strength and the weakness of labour and capital 
consist, there would be infinitely more peace. As a 
mere matter of strategy, the leaders of the North British 
men should have given in at the end of the first week. 
They ought to have known that, as we have said, if the 
railway company could endure the consequences of a 
strike for a week, they could hold out for an indefinite 
period. The weak point in the North British armour 
lay in the fact that the safety of the public is endangered 
when signalmen, engine drivers, and guards are kept too 
many hours on duty. This truth might have been 
enforced on the public mind without any strike. Pro- 
tests might have been made. England and Scotland 
alike condemned the management in Edinburgh. A change ° 
for the better could not much longer have been delayed. 
But the mismanagement of the North British directors 
was as nothing compared to the utter want of generalship 
displayed by the leaders of the strike. It is clear that 
they do not possess any one of the qualities which make 
a great leader. It may be said that this is a fortunate 
circumstance ; but we cannot accept that view. It is 
certain that trades unions will have leaders. The more 
competent these leaders are, the wider their knowledge, 
the greater the grasp which they have of facts, the more 
certain will it be that strikes will not be rashly entered 
upon, and the greater the chance that the commerce and 
trade of this country will be able to pursue an even and 
prosperous course. Nothing is worse than the conditions 
which exist when a trade union falls into the hands of 
an ignorant, blatant demagogue. He leads his men to 
certain defeat, and entails serious losses on both capital 
and labour. Such men never count the cost. None of the 
suffering falls to their share. Unfortunately leaders such 
as these, by dint of much talking and profuse promises, 
are believed in, and, being puffed up with conceit, order 
strikes for their own honour and glory, neither counting 
the cost, or indeed knowing anything of the conditions 
under which the war so lightly entered upon is 
to be fought. For a precise parallel we must turn to 
France in 1870. The-Franco-German War would never 
have been fought probably if France had known before- 
hand how weak she was and how strong Germany. Is 
it too much to hope that the lesson taught by the utter 
collapse of the Scottish strike will go home to the hearts 
of Mr. John Burns and his fellow leaders, and that in 
future they will count the cost and reckon up their 
chances of success with more acuteness than they have 
manifested hitherto. 


OUR MAGAZINE RIFLE. 


In the discussion which followed on the question on 
the magazine rifle raised in the House on Tuesday night 
last by Mr. Marjoribanks, little new matter was brought 
out. In our article of January 9th last we noticed as 
the main faults in the magazine action the attachment 
of the breech bolt to the bolt head by means of a single 
screw which is liable to fail from causes which we 
explained, and the danger of the rifle being fired off 
accidentally by easing the springs when the magazine has 
been partly discharged and not shut off. Other faults of 
a less decided character exist, and generally we expressed 
the opinion that the magazine entails complication and 
trouble; but it remains to be shown that this is not true 
of every known magazine action. Mr. Marjoribanks raised 
the question of the small bore and the composite bullet 
necessary forit. This very properly refers to the question 
of the general efficiency of the rifle, and naturally 
belongs to the view which ought to be taken of such 
a matter in the House, but it is a separate ques- 
tion from the adoption of a magazine. On this 
we may remark that the calibres adopted by the principal 
European Powers are as follows: Germany, 0°310in.; 
France, 0°315in.; Austria, 0°315in.; Russia has not yet 
decided. England, therefore, in adopting 0°303in., differs 
very little from them. Italy, Switzerland, China, Turkey, 
and also America have a larger calibre, namely, the 
two former 0°409in., and the three latter 0°433in. Belgium 
has adopted 0°310in. These figures in themselves speak 
strongly, and more so when accompanied by the fact that 
we believe the decision in the case of the larger bores 
was in almost every case adopted before those of the 
smaller bores. Each decision constituted, in fact, a reduc- 
tion on the 0°45in. bore, which was itself a reduction on 
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the contemporaries of the Enfield calibre of 0°577in. 
A very small bullet wound undoubtedly may produce 
little immediate effect on a determined man, but it will 
generally do its work; and more rounds of such ammuni- 
tion can be carried, and also contained in a magazine. 
England and France adopted at first a magazine con- 
taining eight rounds, against five contained in that of 
most other Powers. Undoubtedly, the question of the 
bullet and ammunition is troublesome, but it is being 
got over gradually. 

With regard to the actual magazine action, some of 
the questions raised had the sound of being first thoughts 
on the matter. Colonel Nolan spoke with authority and 
with a professional grasp of the subject, he having during 
his time of service in the Royal Artillery specially devoted 
himself to manufacturing and scientific work; and 
Colonel Nolan, thongh a keen enough opponent of the 
Government, spoke in favour of our magazine arm. 
With regard to the bolt-head screw, Mr. Marjoribanks 
ran his head into the popular mistake that it bore the 
strain of recoil. That it does nothing of the kind anyone 
can prove very easily by firing a rifle with the screw 
removed altogether. The rifle would, we imagine, 
behave as usual until the bolt was drawn back, when the 
bolt would come away from the head, which would be 
left with the cartridge at the entrance to the chamber. 
However, if the bolt head is now secured without any 
screw, this objection is removed. As to the succession 
of patterns marking the introduction of changes, the only 
way to avoid it is to perfect the rifle more fully before it 
is issued; but this means long and very mischievous 
delay in order to do piecemeal what an issue on a large 
scale settles much more satisfactorily. We shall run 
through several successive patterns most likely, but if 
the changes are small, this is a matter of little moment, 
for it does not at all mean that each pattern is con- 
demned or necessarily superseded at once by the follow- 
ing one, but only that some improvement has been 
adopted, and in order to identify the rifles in which it is 
embodied a fresh pattern is sealed, and the rifles which 
ure made in conformity to it are marked accordingly. 

The question may be divided into the following 
branches :—(1) Is a small bore desirable? We do not 
hesitate to say that the great majority of those who know 
much about the matter will say, Yes. This entails 
some of our difficulties. (2) Is smokeless powder neces- 
sary? Yes, would be the answer from almost everyone. 
This entails difficulty and delay in perfecting ammunition. 
(3) Is a magazine arm desirable ? About this the answer 
is more doubtful. Yet, for the reasons enumerated in our 
article and also long before, we believe that the weight 
of opinion of officers experienced in war would be in 
favour of the magazine arm. Those opposed to it would, 
we believe, include, in many cases, experienced and able 
marksmen who had dealt with trained good men on 
ranges, but who had hardly weighed all the contingencies 
of war. With the introduction of any magazine comes 
some troublesome complications. Fourth and last, Is the 
magazine now under trial in this country the best extant ? 
This question it is very difficult indeed to answer. We 
can only say that we have yet to hear evidence that any 
other is better. 

On the whole, the Times has done good service in 
raising the question; but the discussion in the House, 
we think, supports our contention that the troubles expe- 
rienced are those inherent to the task before us, and we 
must get through them as best we can. The most im- 
portant question, we believe, in connection with small 
arms is the efficient control of infantry fire in the field. 
We wish that more attention could be directed to this. 
The entire advantage of magazines—nay, of breech- 
loaders—depends on this. 


THE GLASGOW GASHOLDER EXPLOSIONS. 


As already briefly noticed in our columns, an accident 
of a mysterious nature occurred on January 15th, at the 
Dawsholm Gas Works of the Glasgow Corporation, which 
resulted in the partial destruction of two large gasholders 
and the loss of about 3,000,000 cubic feet of gas. The 
Dawsholm Gas Works lie a little to the west of the 
village of Maryhill, in an angle formed by the intersection 
of the North British Railway line and the river Kelvin. 
Before the accident, three gasholders, known as Nos. 1, 
2, and 3, stood in a row close beside the railway line, 
No. 1 being situated to the westward and No. 3 close to 
the Kelvin. Holders No.1 and No.2 were identical in 
size and general design, being 160ft. in diameter by about 
90ft. high, with three lifts, and a capacity each of 
1,700,000 cubic feet. No. 3 holder, which escaped all 
injury, has only two lifts, and consequently stood lower 
than its neighbours, a circumstance which probably 
accounts for its preservation. Top lifts had only recently 
been added to both of the wrecked holders; No.1 being 
completed a year ago by English constructors, and No. 2 
only about three months ago by a well-known Paisley 
firm. 

At the time of the accident No. 1 holder was almost 
full of gas, and No. 2 about two-thirds full, and standing 
a little lower than No.1. There was no indication what- 
ever of anything unusual till half-past four in the evening, 
when a cloud of ignited gas appeared above the roof of 
No. 2 holder. This was immediately followed by a 
similar appearance above holder No.1; the phenomena 
being accompanied by a loud rumbling noise and strong 
vibration, distinctly felt in the western portions of 
Glasgow. The crowns of the holders were next violently 
torn open, and a second later the ironwork of both struc- 
tures crashed down—almost simultaneously—to the 
bottom of the tanks, the whole catastrophe occcupying 
only a few seconds. Fortunately there was little or no 
wind at the time, and the huge volumes of ignited 
gas expended their heat in the upper air without 
doing further damage than setting fire to some haystacks 
in the vicinity and slightly scorching a valve man who 
happened to be near the holders. The immediate result 
of the disaster was the failure of the gas supply in some 
of the western districts of Glasgow, but this was speedily 





remedied by drawing from other parts of the city; and 
conjecture was soon rife as to the cause of the accident. 
Owing to the fact of No. 2 holder having been so recently 
completed, coupled with the spread of rumours that the 
employés at the works had always considered it dan- 
gerous and worked at an excessive pressure, an idea soon 
got abroad that the crown of this holder must have 
given way, and so led to the disaster. But apart from 
the difficulty of accounting for the ignition of the gas— 
even if the crown had, in some totally incomprehensible 
manner, failed, it is inconceivable that the engineers of 
the Corporation would have accepted a defective job 
from the contractors, or that they would have continued 
to use a holder known to be dangerous. Asa matter of 
fact, we understand that the holder was in all practical 
respects in good order, and that the pressure on the crown 
never exceeded Yin. of water. An explanation must be 
looked for in another direction, and indeed there is scarcely 
room to doubt that the catastrophe was caused by the 
action of some powerful explosive placed on the top of 
holder No. 2. This was the conclusion arrived at by the 
committee of experts, composed of Sir William Arrol 
and Messrs. Livesey, Hunt, and Gillespie, appointed by 
the Gas Committee to report upon the accident. These 
gentlemen stated that they found indications of some 
explosive having been placed on the crown of No. 2 gas- 
holder, the explosion from which penetrated inwards, 
and that the concussion ‘thus produced was sufficient to 
rupture the sheets of No. 1 gasholder and cause its 
destruction. With the latter part of their report, to the 
effect that the gas escaped through the ruptures thus 
made without doing further injury, it is difficult to agree, 
in consideration of the fact that the sheets of the holder 
crowns were thrown violently upwards, some of them 
with so much force that they remained suspended on the 
cross girders of the guide columns after the holders had 
fallen into the tanks. The probability is that the explosive 
forced a portion of the crown of No. 2 inwards, breakin 
the trussing beneath, and displacing the king post an 
crown plate. The same force shattered the upper part 
of No. 1 holder, and through the large rents thus made 
the gas escaped with great velocity, till, by the entrance 
of air, in some manner which is not very clear, gas 
explosions occurred, and ripped up the crown sheets. 
The injuries are not confined to the crowns. The sides 
of both holders are also injured to some extent, partly 
by the explosions, and partly by their sudden descent 
into the tanks. Repairs are y in active progress, 
and are expected to occupy six months and cost £7000. 

We understand that the report of Colonel Ford to the 
Home-office will corroborate that of the experts already 
mentioned ; and though it is highly unpleasant to con- 
template a renewal of dynamite outrages, it is so far 
satisfactory that the mystery of this disaster has been 
cleared, and the public mind relieved of any suspicion 
that gasholders are liable to collapse without warning, 
and without ascertainable cause. The perpetrators of 
the outrage at Dawsholm would have no difficulty in 
carrying out their design. Time and place were alike 
favourable. The railway line was completely deserted on 
account of the strike, and in the dusk of the evening 
access could easily be gained to the holders. The crown 
could be reached by using the guide rail columns as 
ladders. The explosive might be placed, and a retreat 
effected with very little risk of detection. As to the 
motive, it seems difficult to connect it any way with the 
railway strike, or with the gas employés; and it is 
probably due to the same class of miscreants who some 
years ago committed a similar outrage at the Tradeston 
Gasworks at the same city. 





THE MANCHESTER SHIP CANAL. 


Tue half-yearly report of the directors of the Manchester 
Ship Canal Company was submitted to the shareholders at the 
eleventh ordinary general meeting of the company on the 3rd 
inst., and proved to be of unusual interest. A large number of 
shareholders attended, very few of whom were aware of the 
radical change that had taken place in the conduct of the 
works since the meeting held in August last. The report was 
adopted unanimously. The report set forth the condition of 
the capital account to December 31st, from which it appears 
that the amounts authorised by the Act of Parliament 
of 1885, including £4,000,000 ordinary stock and £4,000,000 
5 per cent. preference stock, had been issued, as well 
as £1,359,000 of 4 per cent. debenture stock, leaving 
£453,000 of this stock to be created. Power was given at an 
extraordinary meeting held on the 29th ult. to issue this 
stock, and the half-yearly meeting was informed that 
Messrs. Rothschild had offered it, and were receiving applica- 
tions from the public to a satisfactory extent. There 
remained £600,000 of secured 4 per cent. debenture stock, 
for which applications to the extent of £224,300 had been 
received, leaving a balance of £375,000 unissued. The 
amount received on capital account during the half-year 
was £1,633,457, and expended £1,326,600. The total capital 
expenditure of the company to December 31st was put at 
£9,047,575, the total receipts at £8,512,970. The report 
goes on to state that the work had been seriously delayed 
by the late floods, of which some account has been 
given in this journal, and the severe frost; that the lower 
portion of the canal has made fair progress, notwithstanding 
these drawbacks; and that the Eastham Locks may be 
e ted to be completed next month. It then refers to the 
difficulties that have arisen between the directors of the 
company and the representatives of the late Mr. T. A. Walker, 
who contracted for the completion of the whole of the works. 
These differences reached an acute stage last summer, and 
took the form of an objection on the part of Mr. Walker’s 
executors to lay out additional money on plant, unless their 
view of the payments to be made to them was adopted and 
their account settled. The directors therefore found themselves 
face to face with heavy claims, to all of which they could not 
submit, or toa virtual abandonment of the position they occupy 
in regard to the shareholders and the public, particularly as to 
the time of completion of the Canal. The difficulty of deal- 
ing with the contractors’ claims has doubtless been enhanced 
by the delays attending on the works in the estuary, caused 
by the position taken up by the Mersey Dock Board, which 
resulted in litigation and an appeal to Parliament, whose 
decision in favour of the Ship Canal Co., was not obtained 
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until last session. The directors determined to leave them. 
selves unfettered in the carrying out of their undertaking, 
to clear themselves of all present and prospective claims that 
might be advanced on behalf of the contractors, and to 
trust to their own hand to raise the money nece 

to enable them to finish the Canal in its entirety, 
The resolve was a bold one, but the Manchester Ship Canal 
was cradled amid such efforts, and we fully expect that 
success will attend this spirited policy. The negotiations 
with the contractors were completed months ago, and since 
the 24th of November the directors have been carrying on 
the whole of the work for the com They employ the 
contractor's staff, and take over his plant at cost price—viz., 
£943,610. Under the contract money was advanced on plant, 
which at the close would have been worked off, and the plant 
remained to the contractor. The company have now to face 
the disposal of it, and the only arrangement remaining 
with Mr. Walker’s executors is that they should assist 
in placing the plant, for which service a handsome commis. 
sion is allowed. The contractors having been satisfied, the 
company has taken over all their ments and steps into 
their position. Lord Egerton, the chairman, took the meet- 
ing very fully into his confidence, and did not pretend to say 
that the position was one that. the Board would have taken 
from choice; but; on the other hand, he saw many reasons for 
the necessity of adopting it, and he stated further that owing 
to the purchase of this plant; to the additional expenditure 
put upon.the company in conying out works for other 
corporations, and the payment for additional land purchased 
beyond the area required for the Canal, it would be necessary 
to raise further capital. to the extent of £1,700,000. The 
land actually needed has been purchased for less than the 
estimate, but’ already additional Iand to the extent of 2400 
acres, costing £300,000, has been acquired, and when the 
Canal is opened will be a most valuable investment. The 
immediate question is the raising of the funds to complete 
the Canal, and Lord Egerton went on to say, that he had 
that morning sought an interview with the Mayor of 
Manchester, and explained to him fully the position 
of the Canal works, the liabilities of the directors, 
and the condition of their finances, and reminded 
him that “the Canal. was not a mere speculative 
undertaking, but was already three-parts finished, and was 
not begun as a speculation by private individuals, but for the 
benefit of the whole community.” .The above matter has 
since been brought forward by the Mayor in committee, and 
a sub-committee appointed to inquire, consider, and report 
thereon to the City Council. Lord Egerton also read a report 
from Mr..Abernethy, consulting engineer to the company, 
who had carefully examined the works during the last 
month, and found practically little or no injury from the 
floods or frosts. Mr. Abernethy considers that the Canal up 
to the Weaver should be opened in May, and to Manchester 
by Midsummer, 1892. 


THE NORTH-EASTERN RAILWAY, 


THE North-Eastern Railway Company during the past 
half year has earned £173,000 more than in the correspond- 
ing period of the preceding year, but it cost £220,000 to earn 
the increase. That is the outcome of the voluminous tables 
of official figures. The largest increase in the income has 
been in the nger traffic, nearly 2,000,000 more passen- 
gers having been carried. The increase has been in all three 
classes, but it is much the more important in the third class. 
The mineral traffic also shows a satisfactory rate of increase, 
but the addition to the merchandise and cattle traffic is very 
limited. In the expenditure, the cost of locomotive power 
shows a large increase in the sections, and, as the mileage 
run is some 530,000 more than in the corresponding period of 
the previous year, there is reason for part of that increased 
cost. Turning, however, from the purely commercial state- 
ment, we find that in the past half-year the North-Eastern 
Railway spent on capital account for additional locomotives 
£48,557, the number added to the total being 18. There 
was a considerable expenditure on new wagons, and a smaller 
sum was spent on additional carriages. The total spent on 
additional rolling stock was £207,302 for the half-year. For 
the current half-year it is officially estimated that £250,000 
will be so spent, so that the large additions that have been 
made to the rolling stock will be continued at any rate over 
the first half of the present year. There has been no change 
in the mileage of railway worked by the company—though 
some seventeen miles are constructed or to be constructed— 
so that there has evidently been a very large addition to 
the rolling stock on the line during the past year, and 
that addition will be increased in the current one. There 
are some of the general payments also which show 
signs of reduction—the greater activity in trade has at 
last caused the large payments for rates and taxes to 
be decreased, and that decrease ont to be more appa- 
rent in the next two or three half-yearly statements. 
The irregular item of “ compensation’’ has fallen. But 
it is impossible to say how this will fluctuate in the 
future. Up to the present time the coal trades of Durham 
and Northumberland have maintained very great activity, 
and so long as they do so the receipts of the great company 
serving these districts should improve, both for the carriage 
of the minerals and also because of the larger circulation of 
money amongst all classes in the mining districts. 


THE LIABILITIES OF OCEAN MAIL CONTRACTS, 


Ir is scarcely ever the case, we believe, that such contracts 
as those for the erection of buildings or the construction of 
ships do not contain clauses excepting from liability in the 
event of incalculable natural causes—such, for instance, as 
exceptionally long-continued frost—delaying work. All our 
steamer mail contracts, however, are entered into without 
any such saving clauses. Under all conditions, however 
severe and exceptional, time must be kept, or forfeiture 
follows. It is doubtful whether more is not lost than is 
gained by insistence upon this. The recent wrecking of a 
Peninsular and Oriental steamer on the rocks just outside of 
Plymouth Breakwater was, doubtless, due to the effort made 
by her commander to keep time, in spite of the dense fog 
which prevailed. The liability he knew his owners to be 
under probably led to a want of the caution which the 
circumstances certainly demanded. We can imagine many 
other losses arising out of the hard-and-fast conditions 
under which our mail services are carried on. What 
liability, we may well ask, would attach were delay to have 
arisen in the case of the failure of a Government beacon, 
such as has been recently reported of the fog gun at 
Belle Isle, in the St. Lawrence? Every navigator would 
have placed dependence upon this for a knowledge of his 

ition; but the commander of a mail steamer would have 

en almost bound to proceed, in spite of the absence of a 
mark upon which he had to rely. 
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PORTABLE HAULING ENGINES. 
MESSRS, J, WILD AND CO., OLDHAM, ENGINEERS, 
(For description see page 109.) 











JOY’S STEAM ASSISTANT CYLINDER. 


WE illustrate below a step in advance in marine engine 





construction, in the form of an addition to the detail of the | 


valve gear, to relieve the severe strains the gear is now subject 
to on large and fast-running engines. 

The inventor, Mr. David Joy, the author of the valve gear 
which bears his name, has named this new departure “a 
steam assistant cylinder.” 
one of these cylinders, and also indicator cards taken from 
cylinders such as are fitted to the engines of some of Her 
Majesty’s ships of the Speedwell type, built by Messrs. 





Laird Brothers. The cylinder, though taking the place 
cf, and appearing like the ordinary balance cylinder 
employed in overhead engines for taking the weight of the 
valve, exercises functions far beyond those of such cylinders, 
and as the diagrams show, act as a true steam engine cylinder 
in operating the main valves of the engines to which they are 
applied. Hence, as they not only balancc but also drive the 
valves, they are equally applicable to horizontal engines to 
assist the ordinary valve gear. 

The whole machinery consists only of a small cylinder and 
& piston, the piston acting as the valve in conjunction with 
special ports framed in the side of the cylinder, there are 
no loose parts to shake away, and the movements admitting 
and exhausting steam are perfectly definite, and the diagrams 


We give below an engraving of | 
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| experiments and ultimately to apply 
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ee See be relied on to be the same pro rata with the 
speed. 

This suggestion, not only to balance the valves of fast 
running engines but to assist their movement, was made to 
Messrs. Laird Bros. early in 1889, and tried by them in a far 
more complicated and much less perfect form than that 
shown on the engines of one of H.M.S. of the Seagull 
type. The results, though far from all that was required, were 
so promising as to induce Messrs. Laird to continue the 
cylinders to several fol- 
lowing ships of similar types, with the results and of the 
form shown. 

These results are now perfectly to be relied upon, and the 
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amount of power to drive, or of cushion to arrest the move- 
ment of the valve, are both perfectly under control, and this 
without any complication or delicacy of parts, so that once set, 
the machine is not likely to get out of order. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Thursday and Friday evening, the 29th and 30th ult., 
the Institution of Mechanical Engineers met at the Institute 
of Civil Engineers, at 7.30 p.m.; Mr. Joseph Tomlinson, 
M. Inst. C.E., president, in the chair. 

The annual report of the council was presented and read, 
and the following motion was proposed by Mr. J. Macfarlane 
Gray: ‘When the total annual subscriptions paid by any 
member amount to thirty annual subscriptions of £3 each, 
he shall thereafter be declared a life member of the Institution, 
entitled to all the benefits of membership without any further 
payment to the Institution.” The discussion of this motion 
occupied about an hour and a-half, and in the end the 
proposal was rejected. 

A paper was then read by Mr. Bernard Dawson on some 
different forms of 

Gas FURNACES. 


In this paper the author dealt with the following points in 
succession :—Development and applications of gas producers 
and regenerative gas furnaces. Continuous regenerative 
furnaces without reversing. Waste of heat by use of cold air. 
Insufficient temperature in chimney, and consequent failures. 





— 


Gas furnaces with reversing regeneration and with continuous 
regeneration; non - regenerative; and with forced blast. 
Successful applications and failures. Gas furnaces for 
crucible steel; for reheating ingots. Gas producers separate 
from or combined with furnaces. Gas furnaces for glass 
melting, tube welding, steel and brass melting, pottery and 
brick kilns; and other applications. He pointed out that 
there are many processes requiring various degrees of 
temperature below that which can be maintained with any 
regularity by the use of regenerators only, in which gas 
furnaces have been used with some degree of success, both 
as regards economy in quantity and quality of fuel con- 
sumed to doa given quantity of work, and also as regards 
increased speed of work, saving in wear or destruction of 
the furnaces themselves, saving in labour, abolition of 
smoke, and the certainty of being able to maintain an 
atmosphere or flame either of a reducing or an oxi- 
dising nature; the two latter being essential conditions 
in many manufacturing processes. In large works it is 
often a further great advantage to be able to coacentrate in 
one place the manipulation of all the fuel required in the 
various furnaces scattered throughout the different depart- 
ments or shops, as also to avoid the nuisance arising from 
having to clean the fires and to remove the ashes. It is 
therefore, he said, at times a distinct advantage to employ gas 
for heating furnaces in which the saving in cost of fuel is 
itself a secondary or comparatively unimportant matter. 
The exact point at which it is advantageous to dispense with 
the somewhat costly system of reversing regenerative cham- 
bers is one on which there is some diversity of opinion. 
There are, of course, many furnaces, which can be and are 
being heated by gas, in which the temperature required fs 
not high enough to render reversing regeneration either 
economical or even advisable ; and the present paper is in- 
tended to illustrate a fewsuch cases. It is probable, however, 
that the many comparatively low-temperature gas furnaces, 
to which rae | regeneration has been successfully applied at 
the new locomotive works of the Lancashire and Yorkshire 
Railway at Horwich, may lead to this form of furnace being 
more generally adopted in future for such work as annealing 
steel castings, heating plates and angle bars for locomotive 
and marine boiler work and for shipyards, where a uniform 
temperature all over a large plate is required for flanging or 
bending. On theother hand there are many furnaces in which 
the higher temperature required is such as cannot be at- 
tained by the combustion of producer gas with cold air, but 
in which, with air heated in flues by radiation or conduction 
from the bed of the furnace and from the flues leading from 
the furnace to the chimney, a satisfactory result is attained, 
with some saving in first cost in building the furnace, and 
without the necessity for much excavation below the bed or 
hearth of the furnace. 

The author then divided gas furnaces into four classes, 
namely—(a) with reversing regeneration ; (b) with continuous 
regeneration ; (c) non-regenerative; and (d) with blow-pipe 
or forced blast, and referred separately to each. (a) Furnaces 
with reversing regeneration are of several different kinds :— 
(1) The ordinary Siemens furnace, in which both gas and air 
are heated before admission to the interior of the furnace, by 
being through the well-known arrangement of brick 
chambers filled with chequer work or loosely piled bricks. 
(2) The Batho or Hilton furnace, in which the regenerative 
chambers, instead of being partly or entirely underground, 
are encased in cylindrical wrought iron vessels erected upon 
the ground level. (3) Furnaces in which the air heat only is 
regenerated by being passed through chambers, the gas being 
admitted direct from the flues by which it arrives from the 
producers. In these furnaces the whole of the escaping gases or 
waste heat has to pass through one of the two air chambers on 
its way to the chimney. (4) The furnace recently described by 
Mr. Head—Iron and Steel Institute Journal, 1889, IT., p. 256 
—in which a portion of the waste heat is taken back to the gas 
producer. (5) The various regenerative blast furnace stoves of 
the Cowper, Whitwell, and other kinds. For the purposes of 
the present paper, however, these are not considered as gas 
furnaces, and will therefore not be further referred to. (b) 
In furnaces with continuous regeneration, the air, before 
admission to the interior of the furnace, is heated in flues or 
pipes, by radiation or conduction from the bottom of the 
furnace, and through thin walls which separate the air-flues 
from the flues that carry the spent gases or waste heat to the 
chimney. (c) In non-regenerative furnaces the air is 
admitted to the interior of the furnace at its natural or 
atmospheric temperature. (d) Blow-pipe or forced -blast 
furnaces are of two kinds: firstly, those in which the air is 
supplied at its natural or atmospheric temperature by a fan 
or blower; secondly, those in which the air so supplied is 
heated by the spent gases or waste heat from the furnace, by 
being passed either through coils or stacks of pipes or else 
through brick tubes or flues, as in the case of the Radcliffe 
furnace and others. 

The discussion on this paper was opened by Mr. John 
Head, M. Inst. C.E., who said that the numerous examples 
of the regenerative gas furnace shown by the diagrams bore 
testimony to the activity of the author in searching for 
them, and at the same time they illustrated the varied 
purposes to which that furnace, which we owe to the genius 
of the late Sir William and of Mr. Frederick Siemens, 
could be applied. According to his experience, gas furnaces 
were rarely erected, except for economy in fuel, and he 
———— passing waste heat into the chimney for creating 
a draught. Fire-clay pipes for regenerators are objectionable, 
as they may break, in which case the current that is being 
heated will pass up the chimney without reaching the 
furnace. All regenerative gas furnaces should be constructed 
so as fully to utilise the waste heat escaping from the 
heating chamber. In an open-hearth steel-melting furnace 
of the ordinary Siemens type, making charges of twenty 
tons, the weight of the gases passing through the furnace in 
five minutes’ time amounted to one ton. Those gases 
carried heat to the regenerators according to their tem- 
perature and their weight, and the inflowing gases must be 
of the same weight and at a temperature not exceeding the 
waste gases as they leave the reversing valves, in order to be 
able to take up the heat transmitted. The only exception 
which could be allowed to this rule was in the case of the 
new Siemens furnace—of which diagrams were exhibited— 
wherein the gas producer utilised, in another manner, 
the heat that would otherwise be deposited in the gas 
regeneratcrs. The speaker showed how that heat was 
utilised in converting carbonic acid into carbonic oxide, thus 
saving one-half the carbon in the coal. The result thus 
showed a saving of, say, one-third the coal used, to which 
should be added a further saving of the sensible heat of the 
gases, amounting to 30 per cent., making together a saving 
of above 60 per cent. in fuel in favour of the new over the 
old Siemens furnace. In practice these results had been 
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fully realised, so that now from fifty to sixty furnaces were 
either working or in course of construction, including an 
open-hearth steel-melting furnace; and beyond the results 
Mn by the tables on the wall, he would only add the 
results of working of a large heating furnace as ascertained 
during thirty-six hours’ continuous work. In that time 
210 tons of steel were heated, being at the rate of seventy 
tons per shift, and the consumption of fuel was only 1 cwt. 
of coal per ton of steel heated. This low figure compares 
favourably with a consumption of 4cwt. of coal in grate 
furnaces doing similar work. 

The next paper read was by Mr. Walter Bagshawe, on the 


MecHAniIcaL TREATMENT OF MovuLprnG SAnp. 


Mr. Bagshaw remarked that if a waster casting be made, it 
is invariably and not unnaturally attributed to accident, when it 
may be more probably due to want of skill; for even moulders 
themselves are not generally credited with a scientific know- 
ledge of the principles on which their art depends. In large 
shops there is of course a competent foreman, who is respon- 
sible for the execution of orders in the most economical way ; 
whereas in smaller foundries, even important work, such 
as the preparation of cores and mixture of sand, is not infre- 
quently carried out by unskilled workmen in a rather em- 
= manner. On the subject there seems to be as much 

ifference of opinion as there is diversity in practice. Some 
moulders place faith only in kneading or treading the few 
simple materials composing their facing sand, jealously 
guarding the preparation as a trade secret, and condemning 
all machine work; whilst others are equally emphatic in 
favour of the particular machine for grinding, riddling, or 
combing, to which they have been accustomed. 

He described a view, magnified 500 diameters, of sand 
found and much used in the West Riding of Yorkshire. He 
said, ‘In its natural state it will be noticed that a portion of 
the grains adhere together in clusters, varying in size from 
masses containing hundreds of sand grains to smaller groups 
of three or four grains, most of them small enough to pass 
through an ordinary fine riddle without disintegration. The 
form and size of the groups are very irregular, and many are 
covered with a fine scaly powder. Samples from the bulk 
show a preponderance of grain groups devoid of uniformity. 
There are exactly the same appearances in fine Mansfield and 
other sands, though the presence of sharp crystals may be 
more frequent, and the abraded corners not so conspicuous.” 
Referring to another view he said, “This represents 
new sand mixed with coal dust and burnt sand. The black 
spots dotted over the new grains are icles of coal which 
attach themselves in this manner, and when subjected to the 
heat of molten metal are converted into coke, often envelop- 
ing the sand grain with a crust. In none of the specimens 
examined was coal found in a separate loose state. Other 
views illustrated samples of old sand very much like gas coke, 
with perhaps more of a {metallic lustre, and the extent to 
which sand may be destroyed by burning or chemical action.” 
Numbers of these friable hollow husks occur in a more or less 
broken condition, and are easily reduced to fine powder by 
concussion with other particles. If used again in sufficient 
quantity, they will cake and cause metal to boil. One dia- 
gram illustrated the formation of a shell round a sand grain, 
a shell which could be cracked like a nut, exposing a kernel 
of clean sand. Coal dust, as commonly found, takes the 
form of angular splinters with laminated surfaces. When 
magnified 500 diameters it appears only like a fine powder; 
the larger pieces are not present in quantities if the coal 
has been properly ground. These materials after incor- 
poration are generally coated with some other sub- 
stance, plumbago being the most preferred; but it is 
difficult to give a correct impression of this article in a 
drawing. When viewed in bulk it is fluffy, like soot; and 
the outlines of separate flakes are not well defined by the 
prevailing light and shade. The chemical composition of 
sand will obviously affect the nature of the casting, no 
matter what treatment it undergoes. Stated generally, 
good sand is composed of ninety-four parts silica, five parts 
alumina, and traces of magnesia and oxide of iron. Sand 
containing much of the metallic oxides, especially lime, is 
to be avoided. Geographical position is the chief factor 
governing the selection of sand ; and whether weak or strong, 
its deficiencies are made up for by the skill of the moulder. 
For this reason the same sand is often used for both 
heavy and light castings, the proportion of coal varying 
according to the nature of the casting. A common 
mixture of facing sand consists of six parts by weight 
of old sand, four of new sand, and one of coal dust. Floor 
sand requires only half the above proportions of new sand 
and coal dust to renew it. German founders adopt one part 
by measure of new sand to two of old sand, to which is added 
coal dust in the proportion of one-tenth of the bulk for large 
castings, and one-twentieth for small castings. A few 
founders mix street sweepings with the coal, in order to get 
porosity when the metal in the mould is likely to be a long 
time before setting. Plumbago is effective in preventing 
destruction of the sand; but owing to its refractory nature it 
must not be dusted on in such quantities as to close the 
pores and prevent free exit of the gases. Powdered French 
chalk, soapstone, and other substances are sometimes used 
for facing the mould; but next to plumbago, oak charcoal 
takes the best place, notwithstanding its liability to float 
occasionally and give a rough casting. The author then 
described mixing by hand riddling and treading, power 
riddling, roller mill, centrifugal mixer, toughness of sand, 
working expenses, and the durability of centrifugal mixer. 

Finally, a report was presented by the Research Committee 
on “‘ Experiments on the Friction of a Pivot Bearing.” This 
gave a description of apparatus employed, and dealt with 
lubrication, results of the experiments, general conclusions, 
automatic lubrication of pivot bearing, single diametrical 
groove best for distributing oil to bearing, low coefficient of 
friction, tabulated results of experiments. 








PRIVATE BILLS IN PARLIAMENT. 


Durine the past week a somewhat new aspect has been 
placed upon the threatened interference with Lords’ Cricket 
Ground by the projected extension of the Manchester, 
Sheffield, and Lincolnshire Railway into the metropolis. 
It is not denied by the promoters of the Bill for this purpose 
that the execution of the scheme will involve the cricket 
ground in some slight degree, and the Marylebone Club 
declare that the proposal will seriously affect the ground. 
Thus say also many other persons who have risen up against 
the enterprise, and are in considerable numbers signing the 
petition to be presented in opposition ; but the engineers of 
the project, Mr. Chas. Liddell —engineer to the Corporation— 
Sir F. Bramwell, Sir Douglas Fox, and Mr. George B. Bruce 





have published an official statement showing precisely what 
is intended. Pointing to the inevitable difficulty of finding a 
site for a new railway terminus in London, they assent that 
had it been possible to reach the site selected with the mini- 
mum of public inconvenience without touching the cricket 
ground, such interference would have been avoided. This, 
however, was impossible, but at the same time it was found 
that the line could be constructed without going near the 
- ange which is used for matches, by passing in tunnel under 
the ground at the extreme eastern verge of the club's 
property, far away from the space which is so used. “Such 
an underground easement, they urge, without interference 
with the surface, which alone would be required for the rail- 
way, could in no way affect the convenient and uninterrupted 
user of the ground for the purposes of the club. Moreover, 
they state that the promoters of the scheme are prepared to 
bind themselves by a clause in the Bill to construct the 
railway through this part of the club ground wholly in 
tunnel (which can be done without difficulty), and sO 
doing not to interfere with or disturb the surface of the 
ground.” This explanation and declaration should tend to 
smooth the way for the Bill, but the petitioners are apparent), 
by no means mollified, and some members at all events will 
follow up this point of objection in the House itself. 
Meanwhile not only is more general opposition to the Bill 
being organised, but the scheme is now threatened with 
attack from inside, viz., by some of the preference stock and 
guaranteed stockholders. It is proposed by the Bill to raise 
for the purposes of the project £5,000,000 of additional share 
capital, and £1,666,666 of debentures. The stockholders 
mentioned do not object to this, but they e that the 
clauses of the Bill are so framed as to enable the directors, 
for the purpose of raising the new capital, to hypothecate the 
whole of the gross receipts which would arise from traffic 
passing both on the new line and on the company’s general 
system. The new capital might thus be made a first c 
upon these gross receipts in priority to the whole of the 
preference and guaranteed stocks, and apparently even to the 
debenture stocks. These holders of preference and guaranteed 
stock, enjoying as they do a secured dividend, object to 
running any risk while they can in no way share in an 


benefit which the ordinary shareholders may hope to ulti 


mately receive. Sir Edward Watkin and his supporters have 
evidently a difficult task to face; but doubtless in the end 
they will carry their Bill, though with material alterations. 
In a similar way, the Bill of the North British Railway 
Company for the absorption of the Glasgow and South- 
Western Railway is meeting with powerful opposition from 
an unexpected quarter. The Caledonian Company has, as 
we previously stated, abandoned its Bill for the same pur- 
pose, and now Sir John Burns, who is a large shareholder in 
the Glasgow and South-Western Company, is resisting the 
North British proposal, first, on the ground that it is not 
expedient at present to effect amalgamation, and secondly, 
because even if it were expedient the North British Company 
is notin his view the company for the Glasgow and South- 
Western to amalgamate with. But he goes further than that, 
and objects on financial grounds. He points out that the 
£4,900,000 preference lien stock to be given in exchange for 
the existing £4,900,000 Glasgow and South-Western ordinary 
will have in front of it £12,000,000 loan and debenture 
capital, and various other preferences to the amount of 
£26,491,625, the interest charges of which preferences will be 
£1,115,864, while those of the above-mentioned £4,900,000 
will amount to only £197,116. Sir John Burns is a man of 
considerable weight and influence in regard to Scotch railway 
matters, and must be reckoned with by the promoting com- 
at i Simultaneously the Glasgow Chamber of Commerce 
aving passed a resolution by 255 to 30, condemnatory of the 
proposed amalgamation, is endeavouring to enlist the assist- 
ance against the Bill of the London, Leeds, Bradford, Man- 
chester, and Liverpool Chambers of Commerce, and the 
Glasgow Corporation have decided to petition against the Bill. 
Railway projects of various kinds will evidently largely 
occupy the attention of Parliament this year, but the session 
promises to be very much more notable with t to the 
London water supply question. With the outcome of the 
City of London Committee on the subject we have already 
dealt; but there are some measures, both public and private, 
now advanced which may be glanced at. In the first place, 
the Corporation of London have introduced a Bill for the 
constitution of a public authority or body, to be called “ The 
London Water Commission,” representing the interests of 
the water consumers of the City of London, the County of 
London, and adjoining boroughs and populous places, to im- 
prove and regulate the water supply, with power to acquire the 
existing waterworks, to construct new works, and to equalise 
and control the charges until the proposed acquisitions and 
transfers are effected and the new system comes into opera- 
tion. Having thus decided for Toecsesioes the question 
whether or not a new authority should be created, the 
Corporation propose to constitute the Commission thus, with 
a view to the representation of all the districts affected : The 
Lord Mayor, the Chairman of the London County Council, 
the President of the Board of Agriculture, a nominee of the 
President of the Local Government Board, five members of 
the Corporation, twenty members of the London County 
Council, four members of the Middlesex County Council, three 
members of the Essex County Council, one member each of 
the County Councils of Herts, Bucks, Berks, and Oxfordshire 
and one representative each for West Ham, Richmond, King- 
ston, Windsor, Reading, Abingdon and Oxford. How far the 
suggested proportions of representation are likely to be 
approved is a very open question, but there at all events is 
the proposal. The London County Council, which is regarded 
by many people as the only proper body to act in this matter, 
has meanwhile resolved to petition against the Bill. Side by 
side with this measure comes a Bill promoted by s large 
number of vestries in the metropolitan area, for the purpose 
of creating a Common Trust, to compulsorily acquire—on 
arbitration terms—the various undertakings at present sup- 
plying London with water, to be afterwards transferred to the 
London County Council, if that seems desirable and can be 
arranged. The works to be acquired are the New River, 
East London, Southwark and Vauxhall, West Middlesex, 
Lambeth, Chelsea, Grand Junction, Kent, Rickmansworth, 
and Leatherhead and District Waterworks; and the 
Common Trust is to consist of thirty-nine members, to 
be chosen by constituencies to be formed out of the seventy- 
seven Parliamentary boroughs and divisions—the voters 
being persons now entitled to vote for county councillors. 
In connection with this Bill it is to be noted that some 
of its supporters, including members of the London County 
Council, disapprove, for different reasons, the suggestion that 
the County Council should be made the water authority. 
Smaller, but highly important parts of the general question 
are dealt with by two Bills aiming, one at enabling con- 





sumers to obtain their water at so much per thousand feet by 
meter instead of being chi as at present according to the 
rateable value of the premises; the other at preventing the 
water company raising the rate in consequence of the mere 
increase ~ a A quinquennial valuation. These proposals 
will be strenuously resisted by the several companies, and an 
ingenious but futile effort has been already made to defeat the 
first-named Bill on a technicality before the examiners on 
Standing Orders. 

Mr. W. H. Smith, in reply to questions in the House of 
Commons, has stated that the Government are of opinion 
that it would be extremély desirable that the public and 
private Bills affecting the water supply of the metropolis 
should be referred either to a strong ner committee or to 
a joint committee of both Houses. Nothing has yet been 
settled; but it is fairly certain that one of these two courses 
will be adopted, and in either case the question will be 
thoroughly well investigated. It does not, perhaps, strictly 
come within the scope of this réswmé, but as allied to the 
subject, it is worth mentioning that a scheme for supplying 
the metropolis with pure water, partly from the Welsh lakes, 
and partly from the works of the New River and the Kent 
Water Company, has been submitted to the London County 
Council by Messrs. Hassard and Tyrrell, who estimate the 
cost of obtaining the Welsh supply at £15,250,000. 

The Bill for constructing an electrical Lape ga og rail- 
way from South Kensington to Bayswater, vid Hyde Park, 
has raised an outcry of an altogether peculiar description, of 
which a good deal is likely to be heard. The line as projected 
would, it appears, pass—below und—very near to the 
various laboratories established in South Kensington, notably 
the Royal College of Science and the City Guilds Central 
Institution; and their professors and other scientific gentle- 
men contend that such a railway so placed would practically 
ruin these valuable institutions by vibration. As the result 
of experiments, not with very delicate, but with ordinary 
instruments, Professor Ayrton says, “Even such rough 
apparatus is seriously affected by mechanical vibration, and 
we have been led to the conclusion that the earth waves 
produced by the passage of large weights at high speeds 
affect measuring apparatus far more seriously than the noisy 
street traffic that rattles the windows of a house.” It is 
therefore feared that the proposed railway would work disas- 
trous results in these laboratories, and on the ground of 
technical education, and in view of the immense sums spent 
in setting up and equipping these institutions, the Bill is to 
be opposed. It will meet with e—— also from other 
quarters, and probably will again fail. 

When the first of the Tunnel Bills comes before the House 
of Commons, Mr. J. H. Bolton will, it is stated, raise the 
question whether the ratepayers of London are not entitled 
to some royalty as compensation in respect of railway or 
other works tunnelled for profit by private companies under 
the public thoroughfares. In to the Shepherd’s Bush 
and City Underground Railway Bill, it is understood that the 
London County Council will present a petition against it, 
with a view to the protection of sewers and other of their 
interests, and alsoto obtain the insertion of clauses prohibiting 
the placing of buildings in advance of the general line: 
subjecting buildings over stations to the Building Act; 
requiring the frontages of buildings at stations to be 
set back; and further to provide for the ultimate purchase 
of the undertaking by the local authorities. With respect 
to the Metropolitan Outer Circle Railway, two Bills have 
been introduced, one for abandoning the undertaking 
authorised in 1888, one for extending the time for comple- 
tion. The proposed extension is three years; and in the 
event of abandonment compensation is to be paid to persons 
entitled to such payment. The London County Council are 
promoting 4 Bill to prohibit the erection of ‘‘sky signs,” a 
Bill to prevent overhead electric wires, and a General 
Purposes Bill, which, among other things, empowers the 
promoters to reconstruct bridges, improve streets, and to 
acquire and manage land for the various purposes in the 
administrative County of London. 

Tramway Bills are not numerous this session, nor 
important, except, perhaps, that which proposes to bring the 
London Tramway across Westminster Bridge and along the 
Thames Embankment, and that is not likely to succeed at 
present, if ever. The North Metropolitan Tramways Com- 
pany, who last year obtained Parliamentary authority to 
adopt electrical power on their system, subject to the consent 
of the Board of Trade and the local authority, have deposited 
a Bill which provides that their Act shall be so amended 
“that the consent of the local authority shall not be 
unreasonably withheld,” and that, in the event of a dispute 
on that point, such question “ shall be referred to and deter- 
mined by the Bo of Trade, who shall have power to 
dispense’’ with the consent of the local authority. 

Among the few Bills affecting waterways and shipping, the 
most important is that by which the Mersey Docks and 
Harbour Board seek to make considerable enlargements of 
their dock accommodation, to meet the requirements of the 
greatly increased size of vessels using the port. The Clyde 
Navigation Trustees, too, are promoting a Bill for altering 
certain parts—mainly as to the docks railway—of their Act 
of 1883, under which they have, through Mr. Deas, C.E., 
been carrying out important developments of their dock 
system. The Channel Bridge and Railway Bill a to 
construct a harbour at St. Margaret’s ; the Thames 
Deep-water Dock Bill seeks an extension of time for com- 
pleting the Dagenham Dock: and the long-lagging Dover 
Harbour Works are revived, with, however, a substantiai 
abatement in the amount to be raised by a poll-tax on 
passengers, viz., from £500,000 to £300,000. There are some 
other dock and harbour schemes, but none of special interest, 
except to their respective localities. 

In view of the remission of the Private Bill Procedure— 
Scotland—Bill, Mr. Campbell Bannerman has given notice 
of an Instruction to the Committee to inquire into the 
expediency of referring _— Bills to a joint committee of 
both Houses; into the House fees; and into the question of 
extending the powers of local authorities in promoting 
schemes of public utility. Mr. Buchanan proposes the 
insertion of clauses providing that railway and other com- 
panies desiring to obtain power to close, enter on, or interfere 
with a right of way, shall serve notices upon the council of 
the district affected; while Mr. H. H. Fowler wishes to 
authorise the Committee to insert clauses—if they think fit 
—in the direction of providing Provisional Orders in lieu of 
Private Bills. The Speaker has, however, intimated that 
these proposals will need revision and alteration before they 
can be made to the House. 











Tue Royal AGRICULTURAL Soctety has accepted the invitati 
of the Warwick authorities to hold the meeting of 1892 in Warwick 
Castie Park, 
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CYLINDER PLAN, TRIPLE-EXPANSION ENGINE. 





TRIPLE-EXPANSION VERTICAL CONDENSING 
ENGINE, 

In our last impression we published a porgoeies view of 

a triple-expansion vertical condensing engine built by Messrs. 

Ruston, Proctor, and Co., Lincoln, We now publish a 

double-page supplementary engraving, together with an eleva- 
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of wrist plates arranged on one central stud, each driven by 
its own excentric, and respectively giving motion to the 
admission and exhaust valves. The trip gear is of the 
Spencer-Inglis type, with double spring clipping pieces, 
and all pins and wearing parts are of ample size. It is 
regulated by a powerful governor of the Porter type. 
The high-pressure cylinder is bolted by brackets cast upon 
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DIAGRAM OF MEAN PRESSURE AND LOW-PRESSURE VALVES. 


tion, on page 108, and details above. The engine generally is 
of the marine type, the cylinders being supported on columns, 
to which the guide bars are bolted, and all fixed to a massive 
bed-plate, in which are the crank shaft pedestals; the stroke 





design to the preceding, the travel of the valve being 
maximum 7jin., minimum 4fin., whilst the mean pressure 
valve has a maximum travel of 54in., and a minimum of 
3gin. This difference in travel is obtained in a very simple 
and convenient manner, whilst the expansion gears for both 
cylinders are exact duplicates, and the excentrics have the 
same throw. The steam exhausts from this ~ bang into a 
tee-piece fitted with a sluice valve above and below, so that 
the engine may be worked with or without the condenser at 
pleasure. This cylinder is supported on a third pair of 
columns. Steam is admitted at a pressure of 1601b. to the 
high-pressure cylinder and its jacket, and through a reducing 
valve at 801b. pressure to the steam jackets of the mean and 
low-pressure cylinders. From this service the connections 
for the auxiliary starting valves of both these cylinders are 
also taken. On the high-pressure is a sight-feed lubricator ; 
on the others large suet cups; all have relief valves, indicator 
cocks, and lagging to barrels and covers, &c. 
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HIGH-PRESSURE VALVE DIAGRAM. 


_The slide valve spindles of both cylinders are attached to 
pistons in the top steam chest covers of suitable diameters 
for taking the weight off the gear. At their lower ends they 
are connected to massive slide blocks running in guides pre- 
pared in the upper ends of their respective columns, and fitted 
with adjustable covers. In each block is another slide block, 
which can move crossways to allow for the versed sine of the 
rocking links on each side of the column, to which it is 
connected by a through pin. These links are firmly secured 
to a rock shaft turning in a boss prepared on the inner side 


it to the tops of the columns, and by side brackets to facings | °f the column; the two links, with the pin and the rock shaft, 
on the mean pressure cylinder. The latter is 19in. diameter, and | {°rming a rigid rocking frame. This frame is driven on one 
is similarly jacketted ; it has the ordinary steam chest, but is side by & connecting or radius rod from the expansion gear; 
fitted with a Trick valve giving double ports to both steam the difference in travel named above being obtained by the 


Results with Latest Cut-off in all Cylinders. 


Expansion Gear.—Results from Model. 





Valve gear as adopted. Excentric travel, 5jin. Outside lap, 1gin.; 
inside lap, jin. on lower edge only. 


Mean-pressure cylinder. 
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| High-pressure cylinder. | Mean-pressure cylinder. Low-pressure cylinder. 
Corliss valves and trip gear. | Trick valve and link expansion gear. Trick valve and link expansion gear. 
Steam ports. | Exhaust ports. Steam ports. Exhaust ports. Steam ports. | Exhaust ports. 
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Nore.—The high-pressure cylinder has Corliss valve gear. The mean and low-pressure cylinders have a link expansion gear with single excentric, 
invented and designed by F, Howarp Livens, Assoc. M. Inst. C.E. 


of each cylinderis 36in. The high-pressure cylinder is 12in. 
diameter, with a separate liner forced into the main casting, 
the annular space between forming the steam jacket. It is 
fitted with four Corliss valves 3}in. diameter, with a clear 
length of port of 10in. These valves are actuated by a pair 





and exhaust; this is connected to the expansion gear 


described below. 


_|___| character, and although there are apparently many parts, 


the wearing surfaces are so large, and the arrangements for 
taking up or down so easy, that the counterbalancing 
advantages are great. 

The expansion gear is the invention of Mr. F. Howard 


It is bolted on to the high-pressure} Livens, Assoc. M. Inst. C.E., and M.I.M.E., engineer to 


cylinder, to a second pair of columns, and to the low-pressure | Messrs. Ruston, Proctor, and Co., as also is the design of the 


cylinder. This is $lin. diameter, with a steam jacket of the | engine generally. The action of this 


is the same as the 





above form, the steam chest and slide valve being similar in | Gooch stationary link, or rather of one-half of it, the inner 
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end being driven by an excentric, but the other end by the 
air pump lever for the low-pressure cylinder, and by a dummy 
lever for the mean pressure cylinder. As the connection is 
made on the far side of the fulcrum, the motion is, of course, 
that of an excentric of small throw—equal approximately to 
lap plus lead—set opposite to the ne and the motion of 
the link generally is therefore the same as if it had been pro- 
longed, and its outer end driven by a backward excentric. 
The link is of a double bar type, rocking from a short lever, 
and the movement is so easy, and the angularity so slight— 
amounting only to the port opening in the length of the 
link—that there is no slip on the sliding block. 

A hand wheel regulates the grades of expansion, which are 
given in the accompanying tables, and it may be explained 
that where the port openings exceed half the width of the 
steam passage the area of the latter only is given, as showing 
what is really available. An inspection of the diagrams, 
which were worked out from a model, will indicate all other 
particulars. 

Although the steam ports are not equally uncovered at the 
up and down strokes, the extra area obtained by the trick 
valve more than makes up for the deficiency. In addition 
to the favourable distributions, the gear has the advantage 
of radial gears generally in permitting the steam chests to be 
outside the columns, and the use of a single excentric. 

The slide bars are bolted to their respective columns, and 
the crossheads are of box pattern. The connecting-rods have 
marine pattern large ends, and are of forged steel. The 
crank shaft is forged for two cranks, with a disc and over-neck 
crank for the high-pressure cylinder. It will be seen to be of 
very strong dimentions. with an extra large and long bearing 
next the fly-wheel. The pedestals are arranged with turned 
brasses, the lower halves being removable when required by 
simply easing them of the weight of the crank shaft. The 
fly-wheel is grooved for rope driving, as shown. The con- 
denser is placed vertically, one of the columns forming the 
connection ; the air-pump barrel is brass-bushed ; the bucket 
and rod and all fittings are of brass, with bucket and head 
valves of Muntz metal discs. The feed-pump is driven from 
the air-pump lever. 

The engine has recently been shipped to drive an electric 
lighting station in South America, the dynamo, which will 
a aga whole power, being supplied by Ganz and Co., of 

esth. 








CLEVELAND INSTITUTION OF ENGINEERS. 


THE annual dinner of the Cleveland Institution of Engineers took 
mag at Middlesbrough on Friday evening last. The president— 

ir. Chas. J. ley, Moor Iron and Steel Works, Stockton—was 
in the chair, and among those present were Messrs. Isaac Wilson, 
M.P., Jno. F. Wilson, J. G. Swan, R. Howson, Wm. Hanson, 
Hugh Bell, C. Lowthian Bell, Illt Williams, Thomas Wright- 
son, Wm. Anderson, Jno. Giers, T. D. Ridley, T. Westgarth, 
J. Clark, Tees Conservancy Commission; Philip J. Messent, Tyne 
Conservancy Commission ; H. H. Wake, River Wear Commission ; 
W. Hawdon, Wm. Munro, Thos. F. Ward, W. Shaw, &c. &c. 

After the usual loyal and patriotic toasts had been duly honoured, 
Mr. Hugh Bell—Clarence Ironworks, Middlesbrough—proposed 
the toast of the evening, ‘‘The Cleveland Institution of Engineers,” 
in a very felicitous speech. He remarked that there were in the 
provinces few scientific or technical organisations which could 
compare with it, either in the variety or, what was more important, 
in the value of its proceedings. 

Mr. Bagley, in nding, remarked that during the past year 
they had had a fair number of papers and good discussions. 
Although more particularly interested in the iron and steel trades 
of the district, they as engineers were of course also interested in 
engineering subjects generally, as an examination of the list of 
= submi' to them would show. This year they had had 

r. Fryer’s paper on “‘ The Desiccation of the Blast in the Manu- 
facture of Pig Iron,” Mr. Davis’ on ‘‘ The Manufacture of Basic 
Steel,” Mr. Hawdon’s on ‘“ American Blast Furnace Practice ;” also 
they were to have one on “ Electricity,” another on “ Railway 
Signalling,” another on “‘ A New sort of Truck,” another on ‘‘ The 
Creiner Furnace,” and yet anotheron ‘‘ The Hury Reservoir.” That 
showed considerable diversity of subjects. Mr. Fryer’s paper was 
not so dry as might be expected from its title—the desiccation 
of the blast. Its discussion was specially interesting ; but it was 
thought that it would not pay to adopt the system in Cleve- 
land. The meeting to discuss Mr. Davis’ basic steel paper was 
the largest the Institution had ever held. There was a consider- 
able gathering of gentlemen connected with basic-Siemens works 
and 4 a4 testing boards in the kingdom were represented 
by Mr. W. H. White, Chief Constructor of the Navy, Mr. Cornish, 
and Mr. Milton, of Lloyd’s. Mr. Gilchrist, Sir Lowthian Bell, and 
others took part. The practical gentlemen present drew on their 
personal experience and piled up facts, which, in conjunction with 
the results of numerous tests, went far to show with what regularit; 
this steel could be made, and proved incontestably, to his wo 9 
that basic-Siemens steel was equal to all requirements. Mr. 
White, of H.M. Admiralty, had announced that they admitted 
basic steel for rivets and certain parts of their ships; and 
Mr. Milton, for Lloyd’s, said that where it could be shown 
that the manufacture was carefully conducted, they would 
accept basic steel the same as acid, if it passed the 'y 


and steel goods were sent to all parts of the world, and the salt 
deposits would add much to its ee ogg 

r. Thomas Wrightson—Teesdale Ironworks, Stockton—in 
responding, said they must a themselves that they lived 
in such a district as Cleveland. When he was in America some 
five years , and visited the celebrated Pittsburgh district, he 
met Mr. Andrew Carnegie, who, in remarking on the wonders of 
that district, stated that there was scarcely any requirement that 
was not supplied by nature. Just before his visit a most remark- 
able discovery had been made—that of natural gas, which had pro- 
vided them with fuel that they had never looked for. He could 
not help thinking that however much Pittsburgh had been 
blessed by nature, they in Cleveland had nothing much 
of which to complain. In close proximity they had the 
abundant coalfields of Durham, on the south the immense iron- 
stone field of Cleveland, on the west deposits from which they 
could get supplies of other minerals which they used, and when 
they considered that within a few miles they had the ocean, and to 
it a river which had been so yee as to put traders into com- 
munication with any part of the world, they had north, ‘south, 
east, and west most wonderful facilities. ut nature did not 
appear to be satisfied with even that prodigality, for below their 
very feet they had found an abundant supply of a mineral that 
would enter into their manufactures to a most important extent. He 
alluded to the salt deposits, which promised to the Cleveland district 
a vast extension of her chemicalindustries. They had every reason to 
be satisfied with the district in which they were located. With all 
the rational advantages they had an enormous amount of energy 
amongst themselves, judging from the way in which the trade had 
been developed, and they had reason to believe that the future 
would be equally remarkable. They kad not in one respect had 
the aan of Barrow and Cardiff, where they had resident 
noblemen of enormous wealth who had been able to develope 
those towns, but they had had to contend with the difficulties with 
which they had met themselves. There was a time when the trade 
of the district was almost exclusively that of pig iron, but other 
manufactures had been introduced, and there was very little doubt 
that a variety of trades was the very best guarantee they could 
have of the stability of any district. They wanted to encourage 
the advent of new trades in Cleveland, and there was great scope 
for them. 

Mr. John Gjers, Ayresome Ironworks, Middlesbrough, also 
responded, and remarked that the prosperity of the Cleveland iron 
= steel trades was what they all wished, but seldom was it 
attained. The year 1890 began with glowing prospects, but ended 
more or less in disappointment, both for pig iron and steel manu- 
facturers. Still, it was not altogether a year, for there was a 
large volume of trade; stocks declined in an almost unprecedented 
manner, and the working population were kept fully employed, 
enjoying a degree of prosperity seldom before experienced. ow- 
ever, prices of iron and steel got down toa point when reductions 
in working men’s wages seemed inevitable. What was the cause of 
the present anomalous state of things? It required one to be initiated 
in the crooked ways and means of the speculators on the Glasgow 
iron market to understand it. Under present circumstances of 
dealing they ruled the prices of pig iron and everything made from 
it, not only in Great Britain, but to a large extent over the world. 
Speculators traded on discounting the future, and were pees | 
now upon wages in the iron and coal trades being largely redu 
ere long, pig iron declining in value afterwards. He would be 
sorry to see wages and pig iron back to the starvation prices of a 
few years ago, when it was impossible for either masters or men to 
make a proper living. lt might be that the discounters were 
reckoning without their host, and he for one did not believe that 
the time had come for any large reduction in wages. He felt that 
such a step, while being hurtful to the working classes, would not put 
any money into the pockets of the ir sters. If masters and men 
could stand firm to thwart the ‘‘bears” there wassure to bea reaction 
in the spring, and probably a much better ending of the year 1891 
than the beginning had been. The wage-earning classes in this 
country, with something like an average increase of 20 per cent. 
upon the starvation rates of a few years ago, had had a prosperous 
and good time, and he would like to point out how he believed a 
continuance of good wages hel to maintain a good trade in the 
country. What was roughly the aggregate amount of wages paid 

early in the United Kingdom: was it 100 millions or 1000 millions? 

here were probably 10 million workers—out of a population of 
40 millions—not reckoning children, who received on the average 
£1 a head weekly—probably this was understated, as there ought 
to be included clerks and servants of all sorts; but on that basis 
£10,000,000 sterling were id away weekly as wages, or 
£500,000,000 per annum. per cent. advance on that would 
mean £100,000,000 per annum, which if spent on the necessaries 
of life, would certainly make itself felt, and would itself make the 
difference between bad and good trade in the country. Railways, 
shipping, agriculture, &c., would benefit, and when the country 
was pi rous, the iron trade was bound to feel the good effect of 
it. Good wages were a good thing all round, and large reductions 
in wages simply meant intensifying the evil resulting from tem- 
porary slackness in the foreign demand. Good trade was always 
sup, to bring good wages, but if he was right, the reverse 
might also apply, that good wages might bring prosperous trade. 
He was onal to add that if labour expected capital to be favour- 
able towards maintaining wages, it must act in a spirit of concilia- 
tion an:| respect towards capital, which was after all the mainspring 
of all trade and manufacture. 

Mr. Richard Grigg, of the Salt Union, proposed ‘‘ The Tees Con- 
servancy Commission.” He said the duties of the Commission had 
been most admirably performed. It was of the greatest import- 
ance ina district where the produce was bulky to have a deep 
water channel to the sea, and that had been provided in the Tees. 








tests. This was a considerable step in advance as regarded basic 
Siemens steel, and as a practical result of the discussion was very 
important. When the Spanish Government pro to tax the 
ore of the country, the time seemed opportune for taking up the 
manufacture of basic-Siemens steel in Cleveland, where all the 
requisite materials were ready at hand. He hoped it would be 
undertaken on an important scale. When he looked at the 
beautifully finished samples exhibited by the Staffordshire Steel 
and Ingot Iron Company, the Patent Shaft and Axle-tree Com- 

ny, Lord Dudley, the Chillington Iron Company, &c., of gun 

rrels, garden tools, picks and shovels, cutlery, , he felt the 
advantage the Midlands had over Cleveland, owing to the vicinity 
of these subsidiary trades. It would be well if Northern makers 
could induce manufacturers of such articles to establish them- 
selves in their midst. They would certainly work up the 
scrap iron, and so reduce the waste. With respect to elec- 
tricity, he might say it had now got a foothold, and must 
go on progressing steadily. The enormous strides it had 
made of late were evidenced by the fact that the streets 
of London were now being lighted ~~ “ecu | by it, and the 
West End shops and mansions were following suit. Referring 
to wages matters, the President remarked that last year there 
seemed to be a regular wave of unrest, and strikes were the order 
of the day in many parts of England. - In Cleveland, however, a 
better feeling prevailed, and the men worked steadily throughout 
the year, no doubt owing to the various sliding scales, wages agree- 
ments, and arbitrations, to which, after many years’ experience, the 
— have become accustomed. He hoped that the crisis in 
the ironstone mining industry would be adjusted by the men con- 
senting to arbitration or some other arrangement by which work 
could be kept going, and which would deal out what was fair to all 
concerned, 

Mr. P. J. Messent, of the Tyne Commission, in proposing the 
* Engineering, Iron, and Steel Industries of Cleveland,” said it was 
about thirty-five years since he settled in the North, and at first 
be had to inquire where Middlesbrough was, so small was the 
place, yet now its exports, exclusive cf those of coal, were valued 
at between three and four millions sterling per annum. Its iron 





The ters had contributed without stint to the work ; they 
had supplied millions of tons of material for ae &c., viz., 
their slag. They not only gave this, but paid the Commission 
something for taking it away. 

Mr. Isaac Wilson, M.P., in responding, said he had been for forty 
years connected with that Commission, and during the time the 
revenue had increased from £8000 to between £60,000 and £70,000 
per annum. The improvements had been effected by steady, 
persevering work, but thanks were also due to the manner in which 
they had been supported by the trades of the district. The Com- 
missioners were endeavouring to make a depth of 20ft. up to Middles- 
brough at low water, and from 10ft. to 12ft. at Stockton, and that 
might be accomplished in years to come. The Commissioners were 
letting out their reclaimed land on lease for the working of the salt 
beds below them. 








SOCIETY OF ENGINEERS. 


THE first ordinary meeting of the Society of Engineers for the 
a year was held on Monday evening, February 2nd, at the 

‘own Hall, Westminster. Mr. Henry Adams, the president for 
1890, first occupied the chair, and presented the premiums of 
books awarded for papers read during his year of office, viz :— 
The “‘ President’s Premium” to Mr. W. H. Brothers for his paper 
on ‘* Weighing Machinery and Automatic Apparatus in connection 
therewit he “Bessemer Premium” to Mr. R. H. Tweddell for 
his paper on “‘ Application of Water Pressure to Machine Tools 
and Appliances.” A ‘‘Society’s Premium” to Mr. P. Griffith for 
his paper on “ Treatment and Utilisation of Exhaust Steam,” and 
to Mr. W. Santo Crimp for his paper on ‘‘ Sewer Ventilation.” 

Mr. Adams introduced the president for the present year, Mr. 
William Newby Colam, to the meeting, and retired from the chair, 
receiving a hearty and unanimous vote of thanks for his services 
during the past year. 

Mr. Colam then took the chair, and proceeded to deliver his 
inaugural address. After thanking the members for having elected 
him as president, Mr. Colam alluded to the very satisfactory posi- 








tion of the Society, the muster roll now showing a total of 448 
members of all classes, and reviewed its work during the past year, 
which consisted in the reading and discussion of papers during the 
session, and of visits to works of professional interest during the 
vacation. He gave a brief outline of the papers read, and touched 
on the works inspected, which include the Thames Ironworks, 
Blackwall ; the Royal Arsenal, Woolwich ; and the London and 
North-Western Railway Works at Crewe. The president then 
indicated the advances which have recently been made in the prac- 
tical application of electricity, both as a motive power and as an 
illuminant, and which advances were but moderate. He referred 
to the opening of the City and South London Electric Railway, and 
described some projected lines which it was proposed to work on 
the same principle, observing that the working and financial 
result of the system on the South London line was being closely 
tched in tion with the further proposed applications, 
He then described the special 7 of an electric tramway 
oe roposed by Mr. Mansfield of New York, and which is on 
the ‘‘Short” principle. Referring to primary batteries, the 
President observed that it was some time since they were much 
heard of, but that three had made their appearances during the past 
ear, namely, the Renard, the Weymersh, and an Italian battery. 
n electric lighting he said there had been no striking advances 
made as regards public street lighting. The St. Pancras Vestry 
had, however, set the first example of self-supply, and had started 
the building of an installation for supplying the parish without the 
intervention of outside companies. e applications of electricity 
to welding and other industrial purposes were then referred to 
and briefly described. These applications include the manufacture 
of chlorate of potash, soda, paper pulp, chloride of lime, caustic 
soda and leather. 

The President said that he had only this week returned from an 
exhaustive professional tour through America, where he had been 
much impressed with the efforts that were being made to meet 
the modern demands for rapid transit in streets. He referred to 
re | wonderful mechanical contrivances, some of which had been 
tried and condemned, and others were being experimented with or 
were about to be tested as street motors. He thought that the 
cable system had given by far the best results, mechanically and 
financially. He referred to what bad been done abroad and in 
this country, and explained that the satisfactory results of the 
lines working in Great Britain had induced an important London 
tramway company to entrust him with the work of converting one 
of their horse routes to the cable system. 

In matters relating to mining and metallurgy, the President 
referred to the discovery of a perfect lode of uranium in Cornwall, 
to that of gold-bearing ores in France, and to that of coal in Kent. 
Elmore’s process of producing copper tubes and cylinders direct 
by electro-deposition was described, and particulars of the tests of 
the metal produced were given. e Graydon dynamite gun, the 
manufacture of which has only just been completed, was also 
described ; and the President concluded a most interesting address 
by referring to the opening of the Forth Bridge, the satisfactory 

rogress of the Marchester Ship Canal, the progress of the 

‘Nicaragua Canal, and the efforts now bein mode to resuscitate 
the Panama Canal. At the close of the address, which was atten- 
tively listened to throughout, a hearty vote of thanks was accorded 
to the President, 











INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held in the 
Langthorne Rooms, Stratford, on Tuesday, January 27tb, presided 
over by Mr. F. W. Wymer, Vice-President. pds on the sub- 
= of “‘ Labour and its Monetary Equivalent,” by Mr. F. W. 
Shorey at the previous meeting, ‘was further discussed. Great 
interest was shown by the earnest remarks made by a number of 
members, 

The chief point of novelty in the paper was a proposed system of 
‘* profit sharing.” The first point of the arrangement was to insure 
that each man should do his best for the of the busi in 
which he was engaged, if this could be done without the cumbrous 
inspection sug, The next meeting of the Institute for read- 
ing rsd and discussion is fixed for February 9th, and the following 
on February 23rd. 

Previous to the discussion on the above paper, a social meeting 
and conference was held by the members of Council, and a deputa- 
tion of members from the Bristol district consisting of Professor 
Elliot, Messrs. E, John, G. E. Fowness, and C. Elms. Mr. Wymer 
occupied the chair, and introduced the deputation. Prof. Elliot ex- 
plained the purpose of the meeting, and spoke of the enthusiasm with 
which the objects of the Institution of Marine Engineers were carried 
out in the district he represented, and hoped for an o} ge aay to 
welcome members to Cardiff. The meeting ooo y was pro- 
ductive of a cordial understanding between members that, as 
the Institute is of material importance, the objects will be best 
carried out by a good feeling amongst its members, tending to the 
improvement of the status of the marine engineer, on whom rests 
the great responsibility of carrying out his duties successfully for 
the safety of travellers by sea. 

Mr. McFarlane Gray reported that he had heard some flattering 
remarks in several quarters approving of the Institute as a 
whole, and the discussions on the various papers which had been 
reported in the technical journals, especially with regard to their 
practical value. 

The meeting closed with votes of thanks to the leading members. 

The annual general meeting of the Institute is fixed for April 
3rd, when some important matters will be discussed. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE slight improvement observable last week continues in the iron 
and steel trades as the export demand, several markets 
yielding rather better orders than of late. South America appears 
to be recovering from the disorganised condition into which it was 
thrown by the recent financial disturbances. ‘The Australian 
Colonies are also yielding slightly better orders, and the same may 
be said with regard to some portions of South Africa. 

In the iron and steel and engineering trades of the district the 
effects of the recent financial crisis at home were, as has previously 
been pointed out in these columns, rather severe. Consequently 
manufacturers and traders are taking a keen interest in the pro- 
posed increase of bullion reserve of the Bank of England by means 
of the issue of £1 and also 10s. notes, 

There was a fairly cheerful tone at this gathering, partly in con- 

quence of the export business mentioned above. The recent 

uction of 5s. in the price of hoops and strip—making the basis 
price £6 15s,—was reported to have improved the demand for these 
classes of iron; and as previous quotations have been little more 
than nominal, the step taken by the Association cannot be said to 
have been injurious to sellers, 

The demand for marked bars is fairly good ; but there is still 
room for pay of further improvement before this department 
can be said to be in asatisfactory position. The effect of the recent 
reduction of 10s. is now beginning to make itself felt, and it is 
hoped that the new quotation of £8 as the basis may be pro- 
ductive, as the spring advances, of more business than has of late 
come to hand, 

In the sheet iron trade the chief interest still centres in the 
efforts which are being made by the South Staffordshire Sheet Iron 
Manufacturers’ Association to reform that organisation, and so 
—— selling prices. 

e effect of the reformation so far has been to somewhat 
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strengthen the demand from galvanisers and other users. It is 
felt among consumers that if the effort to te should 
be crowned with success, prices will be likely to advance. In view 
of such contingency they are desirous of buying prior to such an 
event, in order to be able to execute orders taken at recent low 
rates at something of a profit, which would not be the case had 
higher prices to be given for black sheets. On ’Change in Bir- 
mingham to-day, black sheet makers were stating that prices have 
been slightly strengthened, 

The Association held an adjourned meeting yesterday in Wolver- 


hampton, when there was again a large atten , presided over 
by Mr, Joseph G, Wright, of the Monmoor Ironworks, Monmore 
Green, It was reported that further pi had during the 


week been made in seeurihg the membership of the whole of the 
trade with the exception of three. It was decided that a personal 
deputation should wait upon these three firms. 

‘The demand for pig iron is just now decidedly quiet. The 
improvement which has previously been recorded appears to have 
dropped off during the past week, and producers could now very 
well do with more orders, They are considerably interested in the 
efforts of the sheet makers, recorded above, since an improvement 
in that department of finished iron would result in a considerable 
accession of orders, not alone for Staffordshire pigs, but would be 
beneficial to local agents of outside brands, such as Northamptons, 
Derbyshires, Lincolnshire, and Nottingham descriptions, The 
importance of this matter to the pig maker will be seen when it is 
stated that there are about one hundred mills owned by the black 
sheet makers in Staffordshire capable of a combined output during 
work of about 3000 tons per week ; and this is taking no account 
of the black sheet makers who are also galvanisers, 

Another matter which is seriously forcing itself upon the attention 
of blast furnace proprietors just now is the rapidly increasing price 
of fuel. Both they and the finished iron fn, ma are cengnining 
of the action which has, during the past week, been taken by some 
of the leading colliery proprietors in raising prices a further 1s, per 
ton, a step which the colliery owners urge has been rendered 
necessary by the determination of the miners to accept no 
reduction, notwithstanding the on-coming of the open weather. 
Firmer quotations in the pig iron market may probably be looked 
for before long, if the cost of production continues in this manner 
to be run up, but at present the figures asked remain as previously 
recorded at about 40s, Staffordshire cinder sorts, 45s. to 47s. 6d. 
for part mines, 70s. upwards for all mine hot blast, and 97s. 6d. to 
100s. for all mine cold blast. 

The Midland Iron and Steel Wages Board met at Dudley on 
February 2nd, to consider the report of the Standing Committee 
on the selling price of iron, and they report that the net average 
selling price is £6 18s, 7‘15d. per ton, This is a reduction of 
1s. 24d. per ton. The decline is too small to affect wages, so these 
will remain as now in the Midlands, 

The numerous members of this district of the Iron and Steel 
Institute who joined in the recent excursion to America, yesterday 
learned that the American Treasury has informed Sir J. Kitson, of 
Leeds, president of the Iron and Steel Institute, that there is no 
provision or law under which a free entry could be allowed for 
silver candelabra and other ornaments which it is proposed to 
forward to certain gentlemen in the United States in recognition 
to their complimentary services. 

The Birmingham Town Council have during the week, adopting 
a recommendation of the Public Works Committee, given their 
assent to an application by the Birmingham Electric Supply Com- 
pany for a Provisional Order affecting certain extensions of their 
area of supply. 

The South Staffordshire Mines Drainage Commissioners, at their 
ordinary monthly meeting at Dudley yesterday, decided that a 
general drainaye rate of ld, per ton be levied over the entire 
drainage district for the half-year ended 3lst December, 1890, such 
rate to be payable on the lst April next. Mr. Gilbert Claughton 
was elected a member of the Commission, as Lord Dudley’s repre- 
sentative, in place of Mr. C, Tylden Wright, and he was also elected 
: member of the Old Hill, Tipton, and Kingswinford District 

Jommittee, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THE iron trade of this district remains in much the same lifeless 
condition as reported last week, and neither buyers nor sellers 
apparently have any confidence to enter into anything like forward 
cnpqements, A vague sort of apprehension with regard to wages 
and labour difficulties in the near future seems to prevail very 
generally, whilst there is also a dubious feeling as to the pi 
of trade; and as a q) , busi is confined within the 
narrowest limits possible, Users of iron buy only for hand-to- 
mouth requirements, whilst makers and manufacturers do not care 
to sell more than sufficient to keep their works simply going. 
What the outcome of the present very unsatisfactory condition of 
trade will be it is difficult to forecast, but until there is some more 
settled and definite outlook for the immediate future, any large 
weight of business can scarcely be anticipated. 


The Manchester Iron Exchange on Tuesday was fairly well 
attended, but business all through was in extremely slow, and 
a want of firmness characterised prices, both for raw and manu- 
factured material. In pig iron there is a moderate weight of 
business coming forward in small ls, owing to the fact that 
consumers have mostly run themselves very bare of stocks, and are 

tantly lled to come into the market te cover actual 
requirements ; but even the small orders giving out can only be 
secured at very low figures, and merchants continue to under- 
sell. For Lancashire pig iron, makers still quote on the 
basis of about 47s, 6d. for forge, to 48s. 6d. for foundry, 
less 2}, delivered equal to Manchester; but at these figures 
they are doing little or nothing, and where business is 
= through some concessions have to be made to buyers. In 
istrict brands prices vary considerably, according to make, and 
there is a very wide margin between some of the brands, Lanca- 
shire forge iron can be bought at about 45s. to 45s, 6d., and foundry 
at about 47s, to 47s. 6d., less 24, delivered here; but makers in most 
cases are asking 6d. to 1s. per ton above these figures. In Derby- 
shire iron the cheaper brands are readily obtainable at about 
44s. 6d. and 45s. for forge and 49s. for foundry, but the better 
class foundry brands are not quoted under about 51s. to 52s., 
less 24, delivered equal to Manchester. A rather easier tone is 
noticeable in outside brands offering here, and this is especially 
the case with regard to Eglinton, which could now be bought in 
some instances at about 57s. 6d. to 58s., net cash, delivered equal 
to Manchester; but there are only small quantities offering, and 
these are held in second hands, e threatened wages dispute in 
the Cleveland district has had no effect in giving a firmer tone 
to Middlesbrough iron, and -named foundry brands can be 
iene — about 51s, 4d. to 51s. 10d., net cash, delivered equal to 

anc’ r. 








The finished iron trade remains in a very depressed condition,’ 


and although makers are not disposed to enter into forward con- 
tractsat the present unremunerative rates, they are accepting for 
prompt specifications about £6 for bars, £6 Be. for hoops, and 
£7 10s. to £7 12s, 6d. for sheets delivered in the Manchester dis- 
trict, although these prices are fully 2s. 6d. per ton under the 
nominal quoted list rates. 

In the steel trade business continues extremely slow both in raw 
and manufactured material. Hematites meet with very little 
inquiry, but uotations are without appreciable c ‘ 
foundry — delivered in the Manchester district averaging 
62s, to 62s, 6d., less 24. Notwithstanding that boiler makers 
throughout this district are all very busy, there is still very little 
bu on in steel plates ; in most cases buyers seem to be 


go! 
well covered by bet contracts for their present requirements, 
and they are holding back in the expectation of lowe prices, 





Where orders do come upon the market they are simply for small 
parcels, and are only offered at extremely low figures, £7 15s. per 
ton being about the buyer’s idea of prices. In one or two cases 
makers might possibly be induced to noon this fi , but then 
quotations generally are abont £8 to £8 2s. 6d. Merchants are, 
however, disposed to quote very low for forward delivery, and are 
competing heavily for any business coming forward. 

In the metal market there is a continued fairly active demand 
for all descriptions of manufactured goods, especially for loco- 
motive and electrical fittings, but the tendency of prices is stil] in 
a downward direction, and gradual concessions are made upon list 
rates, 

The engineering trades generally continue well employed 
especially as regards machine tool makers, boiler makers, an 
general engine builders, who, with few exceptions, have not only 
sufficient work in hand to keep them fully occupied for some time 
to come, but report a fair amount of new wor! giving out. In 
some departments there is a falling off as regards new work in 
prospect, but generally the outlook of the leading engineering 
industries of this district continues fairly satisfactory. 

The annual general meeting of the members of the Manchester 
Coal Exchange was held on Tuesday, Mr. George Pearson, of 
Ashton-under-Lyne, the Vice-President, in the chair. The report 
and balance sheet, of which a summary was given last week, was 
adopted, and Mr. W. D. Holford, of Chesterfield, was unanimously 
elected President for the ensuing year. Mr. James Roscoe, of 
Little Hulton, was elected Vice-President, Mr. Ralph Peters, of 
Tyldesley, treasurer, and Messrs. H. L. Fallows, W ; William 
ite, rby ; Joseph Hodgson, Hindley Green ; and G. Pearson, 
Ashton-under-Lyne, were elected members of the committee, A 
vote of thanks was passed to Mr. Miles Settle for his services as 
President during the past two P ong Msn he was unanimously 
elected a trustee in place of Mr. F. E. Hudson, deceased. 

There is a continued active demand for nearly all descriptions 
of fuel which is more than sufficient to take away the output of 
the collieries. This, however, is due in great measure to arrears 
of orders which accumulated during the recent more or less 
general interruption of the mineral traffic over the railways and 
canals. So far as actually new business is concerned, there is, if 
anything, rather a falling off in some descriptions, especially the 
better qualities suitable for house fire purposes; but until colliery 
proprietors get straight with their existing orders it is scarcely 
possible to form any really definite opinion as to the actual con- 
dition of trade. In all descriptions of round coal, although there 
is no quotable oy upon last month, prices are firm at fully 
late rates, and at the pit mouth ron 12s, 6d. for best coals, 
10s. 6d. to 11s. seconds, and 9s. to 9s. 6d. for common coals, The 
better qualities of engine fuel continue in brisk demand, but 
inferior qualities of slack are beginning to rather upon the 
market, and in some instances are rather easier in prices. At the 

it mouth burgy averages 7s. 6d. to 8s., best slack 6s. 9d. to 
Fs 3d., with common sorts obtainable at about 5s. to 5s. 6d. per 
ton. 

In the shipping trade there is a oot demand, and although sup- 

lies are canine to hand more regularly, there is still some difficulty 
in meeting all requirements, Prices are already at late rates, good 

ualities of steam coal delivered at the high-level, Liverpool, or the 
Garston Docks, readily fetching about 10s. 6d. per ton. 

Barrow.—Business in the hematite pig iron trade is quiet this 
week, and makers are not ing many new contracts. e 
are, in fact, not likely to be able to maintain the activity whic’ 
has been shown for several months past, and this is strikingly 
demonstrated in the reduction of output which has taken effect 
from the beginning of the year, when there were fifty furnaces in 
blast, compared with forty-four at the present moment. The 
pas Hematite Company has put one furnace out of blast 
during the week, and has now only one of three furnaces blowing. 
There is a smaller consumption of Bessemer pis iron on the part of 
makers of steel, and the trade in forge and foundry qualities is not 
very satisfactory. Prices are easier at 51s. 10d. for hematite 
warrants, net cash, but makers are unable to quote lower than 
58s. 6d. to 54s. for Bessemer qualities in mixed numbers, net, 
f.o.b, Stocks this week have been steady, the increase in bulk 
only representing eight tons. The stocks now on hand represent 
213,121 tons. 

The steel trade is quieter in tone, and not only have the works 
at Moss Bay stopped, but there does not seem any disposition on 
the part of buyers to entrust orders to makers which will enable 
them to keep in regular oe ae the season the mills and 
furnaces now in operation. ils are not briskly in demand. 
Prices are easier at £4 15s, for heavy sections. A quieter tone 
characterises the steel shipbuilding material trade. Plates are 
down at £6 2s. 6d. per ton, but angles, which have been generally 
15s. per ton cheaper than plates, are now at £6 5s., or 2s, 6d. per 
ton more, the reason being that there is great competition in the 

late trade, and next to no competition in the steel angle trade. 

jiler-plates are at £7 2s, 6d. per ton. Hoops are steady at 

£6 10s. There is a good business doing in heavy forgings and 
castings, but in slabs, blooms, and billets the trade is slow. 

Shipbuilders and engineers are busily employed on good con- 
tracts, and prospects are of a very satisfactory character all round, 
more especially in the marine engineering department. 

Iron ore is quieter at 10s, 6d. to 11s, a ton, net, at mines, for 
ordinary qualities; but the mines are not well employed, as the 
consumption has fallen off considerably. 

Shipping shows a slight improvement. The exports for the past 
week of pig iron and steel amounted to 16,271 tons, while for 
the corresponding week of last year they were 14,190 tons, an 
increase of 2081 tons. The shipments to date this year amount to 
66,514 tons, compared with 78,056 tons in the corresponding period 
of last year, a decrease of 11,542 tons. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is no improvement to report this week in the iron trade, 
nor is there any prospects of a change for the better in the imme- 
diate future. Several makers, finding that iron cannot be profit- 
ably produced at ruling quotations, have preferred to damp down 
their furnaces and wait for an advance in values, The most de- 
pressing feature of it is that although prices are so very low, there 
is no disposition on the part of buyers to take advantage of the 
market. In fact there is lassitude all round. Consumers are not 
eager to order forward, and makers show no solicitude to press 
them to do so. The follo a bend be taken as maximum quota- 
tions in the grades given :—Hematites, mixed numbers, delivered 
in Sheffield, 63s, to 65s.; Derbyshire forge, 43s. to 44s.; and No. 3, 
46s. to 47s.; Lincolnshire No. 8, 45s. to 47s.; No. 4 a ng 43s. to 
44s,; bar iron, £6 5s, to £6 10s.; sheets, singles, £7 10s. to £8. 
These are not hard-and-fast prices, for the condition of the market 
favours modification when hag tre are importunate. 

House coal still commands high prices, but these can scarcely be 
maintained if the present mild weather continues; 10s. 6d. to 
lls. 6d. a ton is charged at the pits, and although Sheffield is in 
the heart of the coalfield, the householder finds himself paying 
from 17s. 6d. to 19s. 6d. a ton, with 2s. 6d. a ton added for load- 
ing, and 6d, to 9d. extra per load for ‘‘ getting into the cellar.” A 
quieter business is reported in steam coal, the Baltic and several 
other ports being still closed by ice. Prices are about 10s. to 10s. 6d. 

r ton, Gas-coal is in free demand, and where supplies are 

ught in the open markets the full contract quotations are 
enforced, Engine slack, in the better qualities, is at 6s, 6d. to 
7s. 6d. per ton, with trade. 

The American trade in cutlery has not opened briskly. For 
Jan last the value sent to the States was £8331, inst 
£15,415 for the co nding month of 1890. The McKinley 
tariff has ‘‘ killed off” the cheaper es ; the business being now 
almost exclusively in the better kinds, for which the wealthy 





Americans are not pee as to price. Steel has not been 
adversely affected, the value expo to the States last month 
having been £19,038, which is rather more than for January of last 


year. 
The experiments made two months ago at the Atlas Works of 
Messrs. John Brown and Co, with the Serve patent ribbed boiler 


tube will be remembered. A vessel belonging to the Fairfield 
Shipping Company has lately been fitted up with these tubes to 
ascertain the working by comparison with a sister ship fitted with 
the ordinary plain tubes, The voyage was to China. The patent 
tube is stated to have behaved quite satisfactorily throughout, and 
to have shown a considerable saving in the coal bill. It is com- 
plained that with the present small diameter plain tubes there is a 
tendency for the ends to get choked in the fire-box. Experiments 
are consequently to be continued, with the view of demonstrating 
that with high accelerated draught, such as the Admiralty 
requires, the diameter of the tubes can be largely increased when 
the Serve tube is used. Thus the choking may be avoided, whilst 
the evaporation per pound of fuel will be as great as with the small 
plain tubes. 

The London ivory sales were rather poorly attended last week. 
About 120 tons were offered. Of this quantity twenty-seven tons 
were old stock. The whole lot was not sold, a good deal being 
bought in towards the close of the sale. With the exception ot 
soft East Indian teeth, which made £66 to £76 per cwt.—£1 more 
—all qualities were lower. Cut ivory sent to the United States is 
now liable to a duty of 40 per cent., while raw is admitted into the 
American ports duty free. The McKinley Tariff Act thus assisted 
to bring down the value of ivory, as it has in another way affected 
the demand for > handled cutlery. West Coast African ey 
which is specially adapted for the Sheffield cutlery trades, fell £3 
to £6, hard Egyptian £4 to £6, soft Egyptian £2 to £4. Cut 
billiard ball pieces declined £5 to £8, and bagatelle points £2 to 
£3—all per cwt. 

The Army and Navy Service Stores have latterly been finding a 
considerable amount of work for the Sheffield silver-smiths and 
electro-plating houses, The annual value of this class of work for 
the Stores has been put at close upon £90,000. For yearsthe work 
was exclusively confined to one leading Sheffield house, who ex- 
tensively increased their establishment to meet the requirements of 
the Stores. The management decided to manufacture for them- 
selves, and commenced doing so, their demands upon Sheffield 
being limited to specialities, ‘‘ bianks” from which to fabricate the 
goods, and raw materials. The Stores some time subsequently 
reverted to their old custom of buying their goods, one firm 
receiving orders so large that they were encouraged to launch out 
into new buildings and plant. ey have now found the favours 
of the Stores short-lived, the management having gone back to the 
firm which had the orders at thestart. Generally, the silver trades 
are fully occupied. The long-continued frost, however, diminished 
the retail trade in London as well as the large provincial towns, 
where the merchants have fuller shelves than they care for in 
February. 

The dispute in the cutlery trade has been settled. On Friday 
last the notices to the men employed by Messrs. George Wosten- 
holm and Son, Washington Works, expired. These notices were 
handed in just before the beginning of the new year, with an 
announcement of a proposed reduction in wages to the extent of 
5 per cent. The firm have agreed to give the old terms on orders 
actually received, while the men will be required to accept the 
reduction of 5 per cent. on all work for stocking. Similar arrange- 
ments have been made at other cutlery houses. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quiet business in the Glasgow pig iron market, 
but prices of Scotch warrants especially have been well maintained. 
Very few transactions have occur in Cleveland iron in our 
market. A smal] business has been done in Cumberland hematite 

igs for delivery in one month. Prices of Scotch warrants have 
toe from 47s, 4d. to 47s. 6d. cash; Cleveland, 41s, 10d. to 41s, 8d.; 
Cumberland, 51s. 10d. to 52s, 
The shipments of Scotch pig iron in the past week were 
3626 tons, compared with 3161 in the ne week of last 
ear. Of the total the United States took 130 tons, South America 
tons, Australia 100, France 240, Italy 310, Holland 10, Germany 
25, Belgium 220, Spain and Portugal , other countries 130, the 
coastwise shipments being 2131, compared with 2236 in the same 
week of 1890. 

The prices of makers’ iron are as follows:—Govan, f.o.b, at 
Gl w, _ ton, No. 1, 48s.; No. 3, 47s. 9d.; Monkland, No. 1, 
485. 30; o. 3, 48s.; Carnbroe No. 1, 52s.; No. 3, 51s. 6d.; Sum- 
merlee and Langloan, No. 3, 61s. each; Calder, No. 3, 58s.; 
Eglinton—ex Glasgow store—No. 1, 50s.; No. 3, 49s. 6d.; Dal- 
mellington—ex store—No. 1, 59s.; No. 3, 57s. 6d. 

During the past week there were shipped from Gl w locomo- 
tives to the value of £3186; sewing machines, £11,067 ; machi- 
ee. 700 ; steel goods, £18,870 ; and general iron manufacture, 


The malleable iron trade is now about as fully employed as the 
orders on hand will admit. The railway strike being over, there is 
now no difficulty in obtaining supplies of pig iron and coal. The 
— of the trade is, however, very uncertain at the moment. 

nquiries are on a very moderate scale, and prices cannot be 
definitely ascertained. 

The steel trade is in a rather unsatisfactory state. The existing 
contracts, which are mainly for shipbuilding steel, will supply a 
considerable amount of employment, but the productive capacity 
of the works now entirely available is very great, and it is no easy 
matter to obtain sufficient work to keep them running full time. 
The makers are, besides, embarrassed by the high cost of produc- 
tion. Notices have been posted this week of a reduction in steel 
workers’ wages, varying from 74 to 10 per cent., to take effect at 
once. Many of the men have been idle almost constantly since 
Christmas, and it is not thought that they will be in a position to 
offer effective opposition to a reduction of pay. In the case of the 
mill men, the question of reduced wages will be referred to 
arbitration. 

It seems probable that the break in the steel workers’ wages is 
but the first of a series of reductions which will have to be made in 
the different branches of the iron and steel trades. As regards the 
blast furnacemen who came out on strike so long ago as October 
4th, for overtime on Sundays, no one believes that they will be 
taken back to work except at a substantial reduction on their 
former rate of wages. In most cases the furnacemen have been 


occup houses belonging to their employers throughout the 
strike. hep now received notice to quit in the course of a 
few days. e Eglinton Iron Company, in issuing these notices, 


states that the houses are required for occupation by colliers in the 
employment of the company. This is no doubt correct, and mast 
of the ironmasters have found it much more profitable to dispose of 
their coals in the open market during the strike than they did for- 
merly in utilising the coals for smelting purposes. The notice to leave 
their dwellings is causing the blast furnacemen to reconsider their 
ition. During the seventeen weeks they have been out they have 
n obtaining strike allowance from the North of England. Part 
of the money thus employed is reported to have been contributed 
by gentlemen connected with the Cleveland iron trade, who in 
doing so calculated that the misfortunes of the Scottish ironmasters 
would turn out to their advantage. In this they have been 
grievously disappointed, for while the Scotch ironmasters have 
cleared out their stocks of iron at steadily advancing prices, the 
Cleveland iron trade is in a much worse position than when the 
Scottish strike began. One thing seems all but certain, and that is 
that there will be no general relighting of the furnaces in Scotland 
until iron can be manufactured on a sure basis of profit. 
The coal trade is now gradually getting rid of the restrictions 
that were imposed on it so long by the railway strike. There is 
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yet much confusion and delay in working the mineral traffic, but 
— of coals can now be relied upon by manufacturers, and the 
traffic between the collieries and the different shipping ports will 
soon get into its normal state. The shipping demand for coals is 
quiet, and it is probable that prices wi l to a lower level before 
any great pressure is experienced in this department. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE market is in a less satisfactory condition than was reported 
last week, though deliveries of iron are certainly rather better than 
they have been for several weeks on account of the resumption 
of work on the Scotch railways, this having been followed by a re- 
commencement of operations at the Scotch mills and foundries ; 
and as it is impossible for their proprietors to get much, if any, 
iron of the qualities they require from the Scotch makers, they have 
to procure it from Cleveland, for what is in the Scotch warrant 
stores is of a higher quality than they need. Accordingly this 
week the shipments of Cleveland pig iron to Grangemouth have 
been good, and the exports to the Continent are improving now 
that the disap) ce of the frost is allowing of traffic on the 
rivers and canals abroad. The intelligence that the Scotch blast 
furnacemen are heartily tired of their strike—which has now 
lasted nineteen weeks—and are desirous of coming to some 
arrangement with the employers has not much effect upon the 
market, for it is not likely that many of the furnaces will be 
blown in while prices are at such unprofitable rates. 

The quotations of hants for prompt f.o.b. deliveries of No.3 
g-m.b. Cleveland pig all the week have been about 42s. per ton, and 
there were makers who would take it, though they can hardly 
realise any profit at that ; in fact, they are more likely to be losers, 
Consumers who were ready to buy for forward delivery last week have 
ceased this week to inquire, and it is difficult to state a reliable 
figure for iron for delivery beyond the end of thismonth. Middles- 
brough warrants have kept at about 41s. 9d. cash, and have been 
steadier than either Scotch or hematite. Connal’s stock on 
Wednesday evening was 123,108 tons, or 390 tons increase on the 
week. Much less is going into store than was the case in December. 
No. 4 foundry pig iron is 41s. 3d., and grey forge 40s, 9d., and of 
both these qualities, which are the descriptions chiefly taken by 
Scotland, there are larger deliveries, and the prices are relatively 
better than those of the higher qualities. Local hematite is 54s. 
for mixed numbers, and even a little less would be taken; the 
reduction in the rate of freight from Bilbao to Middlesbrough to 
5s. 3d. a ton having improved the position of producers. 

The January returns of the Cleveland Ironmasters’ Association 
are extremely unsatisfactory, showing an increase of no less than 
34,019 tons in the stocks, though this is not worse than was ex- 
pected, for traders were calculating upon 35,000 tons, and some 
even 40,000 tons increase. 

The iron and steel exports from Middlesbrough during the 
month of January were about the worst ever reported for a dozen 
a. They were as under, compared with the returns for Decem- 

r, 1890, and January, 1890. 

Pig iron. ,Manufac: = Steel. ‘Total. 
Tons. Tons. Tons. Tons. 
January, 1891 .. .. 48,998 .. 16,058 .. 7,718 .. 67,769 
December, 1890.. .. 57,552 .. 21,185 .. 19,501 .. 98,828 
January, 1890 .. .. 40,574 .. 17,261 .. 17,854 .. 75,689 
To Germany and Holland, which last year took an average of 
24,000 tons of Cleveland iron per month, only 3915 tons were 
= in January, and the total over-sea shipments were only 

, tons. 

The prices of finished iron and steel are weak, and the amount 
of bu is very small. Steel ship-plates are quoted £6 2s. 6d. 
less 24 per cent. f.o.t., at producers’ works, and some firms woul 
take even £6, while for steel ~— £6 5s., less 24 per cent. f.o.t., 
is asked. Usually angles are 10s. below plates, it costing that 
much less to produce them, there being less waste. Now, there- 
fore, angles are 15s. better than they would be if the prices were 
/_e = with those of plates. And iron angles are only 

6d., i of 10s., less than plates. The fact is, the 
competition is much keener for plates than for angles, there being 
a ter number of makers, they are not so well off for work. 
death is announced of Mr. Richard Anderson, aged thirty- 

four years. He was head engineer for Messrs. Bolokow, Vaughan, 
and Co., Eston Steel Works. He was the son of the late Mr. 
John Anderson, who was engineer for many years at the Cleve- 
land and Eston Ironworks, to which he came from Burntisland 
in 1854, very soon after the Cleveland iron trade was established. 
Mr. Richard Anderson commenced his technical education at the 
Clay Lane Ironworks, and soon afterwards he entered the drawing 
office of Messrs. Bolckow, Vaughan, and Co, Nearly eleven 
a aya ng inted assistant engineer at the Eston Steel 

orks, and for the two years he has been head engineer. 

There has been much uncertainty respecting ironstone miners’ 
wages, and there seemed a probability that all the mines would be 
ey and the furnaces using Cleveland ore would likewise have 

to stop. The masters as for a 12} per cent. reduction. 
The men were willing to agree to 24 per cent.; but the masters 
did not think this enough, so they gave notice to the 5000 
miners to terminate their engagements on Saturday, February 7th. 
However, on Wednesday the miners, at a conference with the 
employers, said they would accept 5 per cent. reduction for three 
months. The masters, not wishing to paralyse trade, offered to 
agree to 5 per cent. for February and March, though they did not 
consider it adequate. This was to, and the notices will be 
withdrawn. e men will commence at the reduced scale on 
Monday next. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE great event of the week has been the starting of the new 

Dowlais Works at Cardiff. At present only two furnaces are 
ready, and—as I predicted last week—the ceremonial of lighting 
them was a very quiet affair, Sir W. T. Lewis, Mr. E. Martin, 
a few others only being present. The works are constructed on 
the East Moors, and when they were planned the site was in the 
midst of a waste. Now there is already a great mass of houses 
built; and as other industries are planned the Moor will soon be so 
only inname. Three furnaces are built, but only two were ready 
for the lighting. They are of the latest construction, height 75ft., 
width of boshes 20ft., and of the hearth 10ft. There are eight 
tuyeres to each furnace, the blast from which is raised in 
three compound densing engines—makers, Kitson, of Leeds. 
There are eight hot blast Cowper’s stoves, and the latest improve- 
ments have been adopted with bunkers for coal and coke, and are 
at the back of each furnace. Wherever available, labour has been 
substituted by mechanical appliances, and at e corner, so to 
state, supplemented. Between the works and the th Dock the 
company have a railway; ore direct from Bilbao will thus be 
poured — with little handling—into the works; and from the 
works the manufactured steel, in a few minutes, be placed on 
board vessels for dispatch or into shipyards. 

The original design consists of a fourth furnace, also of six 
large 25-ton Siemens furnaces—all the foundations of which are 
going on—and of cogging and plate mills in front. The three 
furnaces will turn out 2000 tons per week, and eventually 2000 
men will be a ae gag The yield will be “tapped ” too late to 
report upon this week. In contrast to the yield per furnace, it is 
stated that the first Guest, who began with one furnace at Dowlais 
in 1765, turned out only 500 tons per year. The event has been 
hailed with great satisfaction at Cardiff, and, partly in com- 
memoration, the Marquis of Bute gave fal gong banquet on Wed- 
nesday, when 500 guests were invited, the occasion honoured 








in an enthusiastic way. The banquet was, however, spoilt by an 
outbreak of fire in the decorations employed, which destroyed the 
feast and spoilt the clothes of many —_ 

To the surprise of many the audit of the sliding scale was 
declared on Saturday last to warrant another advance to the 
colliers of 24 per cent., thus raising the wages to 55 per cent. above 
the standard. 

The coal trade is still vigorous, and considering the number of 
vessels laid up, this is surprising. Best steam is 15s, to 15s. 6d., 
seconds from 13s, to 14s, 6d., small weaker by 1s. 6d., and sales 
taking place as low as 5s. to 5s. 6d. ordinary brand. House coals 
pe we to show premonitry weakness. Several small louse 
collieries are also coming intothe market. Best Rhondda is sellin; 
at 14s, 6d. to 14s. 9d., No. 2 at 12s. 6d. A good coal is quo 
at 13s., and ordinary small at 7s. 

Pitwood has fallen in sympathy with the quieter price of coal, 
and sales have been as low as 13s, to 13s. 6d. tent fuel remains 
about the same, a fair trade doing at 14s. to 14s. 6d. Coke is firm, 
—= 20s. 6d. to 21s, 6d. for furnace, and 22s, 6d. to 24s. for foundry 
quality. 

There is not much change in the steel trade ; quotations for rails 
remain the same, £4 17s. 6d. being the lowest, but there is not 
much demand out of the ordinary renewal channel. 

Ironmasters are chicfly employed on tin bars, which keep the 
mills active. The Seondaadocing of a reduction has been given. 
Notice was posted up at Rhymney Iren and Steel Works on 
February 1st, that contracts would cease in twenty-eight days. 

The outlook of the steel trade, apart from tin bar, is not en- 
couraging. 

Pig iron was quoted midweek at 46s. 7d.—Glasgow ; market 
remained quiet at the close. Welsh hematite, 58s. 6d.; Welsh 
bars, £5 lds. to £6; steel rails, heavy, £4 17s. 6d. to £5; light 
£5 17s. 6d. to £6 5s.; sheet iron, £7 5s. to £8 5s.; steel sheet, £8 
to £9; tin-plate blooms, Bessemer, £5 5s. to £5 7s. 6d.; bars, 
£5 10s. to £5 12s,; Siemens best, £6 to £6 2s. 6d. 

In tin-plate the outlook is as bright as ever, the demand being 
well sustained. Prices are firm. Latest quotations are :—L.C., 
17s. to 17s. 3d.; Bessemer, 17s. 6d. to 17s. 9d.; Siemens, 18s. to 
18s, 6d. In the Newport district the tin-plate works are very active. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron market over here has during the week continued quiet, 
but firm. There is no despondency, but rather a tendency to look 
on fora while. This is broadly speaking, and not excluding special 
cases of fluctuation. 

In Silesian iron, business has not been done on a large scale during 
the week, production, though limited, still exceeding consumption. 
Pig iron is quiet, and the rolling mills in but moderate activity. 
The same can be reported with regard to foundries and machine 
factories. A change for the better is generally looked forward to 
with the beginning of the building season. 

No change either in prices or demand has taken place on the 
Austro-Hungarian iron market since last report. Consumers 
maintain their reserved position, expecting a further reduction of 
prices. Competition, just now very active, appears to encoura 
this anticipation, the more so as the ment between the 
Austro-Hungarian and the German Rolling Mill Convention, 
according to which Austro-Hungarian works were not allowed to 
sell to Germany, nor German works to Austria, has become extinct 
on January Ist. In ees aed of this a lively business is going 
on just now between Rhenish-Westpbalian rolling mills 
Austro-Hungarian works. From Bohemia, scare | some very 
good orders for bars have been going out to Rheinl - Westphalia. 

Belgian iron industry ti in a miserable state. Export 
trade is a mere nothing, and the girder mills have hardly any 
fresh orders in view. Some establishments work three or four 
days per week only ; others prefer working one week and putting 
down work altogether the next. As foreign demand has almost 
entirely ceased, there is no saying when the present deplorable 
condition will come to an end. Local demand is, comparatively 
speaking, pretty lively, though naturally causing business to move 
in narrow bounds. 

The condition of the French iron market has in no wise ¢ 
since last week’s report, general quietness being still its character- 
istic feature. The slight improvement noticed last week on the 
Rhenish-Westphalian iron market has, apparently, made no 
further progress. In many parts the develop it of busi had 
hitherto been unfavourably influenced by frozen rivers, by the 
difficulty of transport, and the consequent scarcity of coal. 
Owners are entertaining very differing opinions regarding the 
further development of the iron market. hile on one side it is 
firmly believed that spring business will a up for the 
dulness of trade during the winter, serious doubts are expressed, 
on the other side, whether the general uncertainty of the labour 
question and other difficulties will permit any healthy upward 
movement in trade. 

Iron ores are rather dull; in Luxemburg-Lorraine prices have 
even been slightly reduced. Nassau red-iron ore is quoted M. 8 to 
M. 8°50 p.t.; roasted ditto, M. 11 to M. 11°50 p.t., net at mines, 
For Luxemburg minette, 40 p.c. contents, M. 3°20 has been given, 
minor qualities fetching M. 2°40 p.t. only. Pig iron has been in 
dull request upon the week, prices being more or less depressed. 
Spiegeleisen is reported in good demand, for inland as well as for 
abroad, at unaltered quotations, M. 60 p.t. being the price offered 
for the 10 to 12 oy grade. Rhenish-Wectphalian forge pig is 
quoted M. 54 to M. 55 p.t. for No. 1; for No, 2, M. 52 has been 
asked, and for No. 3, M. 47 p.t. In the Siegerland good forge 
—- stands at M. 51 to M. 53p.t. Foundry No. 1 is quoted 

. 75; No. 3, M. 63 p.t. Basic, M. 49; Bessemer, M. 60 to 
M. 65 p.t. Finished iron is in the same state as last week. 
Prices for bars are pretty firm, and a trifle better pay- 
ing; but there is only an irregular demand coming for- 
ward, Girders are, on the whole, in : tisfactory req’ > and 
rumours are circulating rding an advance in prices. oops 
remain unaltered, frost ond vant of coal having checked produc- 
tion as well as sale. Dulness still characterises the plate and 
sheet trade. Prices lately given may be regarded as nominal, for 
considerable reductions are granted everywhere. Foundries and 
machine factories are in irregular operation. In the Rhein and 
Ruhr district the works are still complaining of scarcity of orders 
and unremunerative prices. Latest pit quotations, per ton at 
works, are as follows :—Good merchant bars, M. 135; angles, M. 
140 to 145 ; girders—double T iron—M. 125 to 130, free Burbach ; 
hoops, M. 145 to 150; billets in basic and Bessemer, M. 90 to 100; 
heavy boiler-plates, M. 180 to 190; tank ditto, M. 155; steel 
os, M. 160 ; tank ditto, M. 135 to 140 ; Siegen thin sheets, M. 

30 to 140; iron wire rods, common quality, M. 130; drawn wire 
in iron or steel, M. 145; wire nails, M, 150; rivets, M. 180; 
Bessemer rails, M. 130 to 138; fish-plates, M.'129 to 160; steel 
sleepers, M. 128 to 136; complete sets of wheels and axles, M. 
305 ; axles, M. 240 to 250 ; steel tires, M. 220 to 235 and higher ; 
light section rails, M. 110 to 115. 

The total production of pig iron in Germany, including Luxem- 
burg, was, for December, 1890, 362,560 t., of which 146,386 t. were 
_ pig and spiegeleisen, 30,783 t. Bessemer, 138,021 t. basic, 
and 47,400 t. foundry pig. In December, }1889, production was 
391,523 t.; in November, 1890, 361,384t. From January Ist to 
December 31st, 1890, 4,563,025 t. were produced, against 4,387,504t. 
for the same period the year before. 

The arrival of the first steamer, after complete isolation through 
frost, was hailed at Antwerp, on the 25th ult., as a great and 
happy public event by thousands of the inhabitants who had 
assembled to watch the first appearance of the accustomed smoke 
column. The arrival of this steamer announced to the inhabitants 
the release froma a long and painful period of anxiety and priva- 
tion. There had been no steamer up the Scheldt for twenty-five 
days, and no sailing vessel during forty-four days, the longest 














eheregiie of navigation which has occurred in the present 
century. 

The Hamburg-American line of steamers is stated to have 
recently redu prices—to Baltimore, for instance, as much as 
thirty marks. 

On the 26th ult. a Ma popular engineer, the well-known inventor 
of the gas motor, Dr. Nicholas Augustus Otto, died at Cologne, in 
his fifty-ninth year. He had been for many years respected, not 
only by his special colleagues, but also by men of science, and the 
honorary d of Doctor Phil. had been conferred upon him by 
the University of Bonn. In partnership with Herr Langen, of 
Cologne, he had ever since 1 devoted his time and talents to 
the invention; subsequently to the construction and increasing 
perfection of the machine which bears his name, and which has 
proved eminently useful to establishments of a limited nature, 








LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 27th ult., the s.s, Dunbeth, built by Messrs, 
Craig, Taylor, and Co., Stockton-on-Tees, to the order of Messrs, 
Macbeth and Gray, Glasgow, and under the superintendence of 
Mr. J. Donaldson, consulting engineer, Glasgow, ran her trial trip 
from Leith, where the vessel was completed, and which proved 
very gogo | The dimensions of the vessel are as follows:— 
300ft. by 37ft. 9in. by 21ft. 9in. She is built on the web frame 
and cellular bottom principle, with half-poop, raised quarter deck, 
long bridge, and topgallant forecastle. She has steam windlass, 
steam steering gear, and all modern improvements so as to admit 
of rapid loading and discharging. Her engines, on the triple-expan- 
sion surface condensing system, are by Messrs. Dunsmuir and 
Jackson, Govan, Glasgow, with cylinders 22in., 34in., 56in., by 
39in. stroke. She steamed under the Forth Bridge, and on a run of 
nearly twenty miles, a mean speed of close on eleven knots was, 
we are informed, obtained. 

The fine new steamer Heighington, built by Messrs. William 
Gray and Co., to the order of the Hudson Shi ping Company, 
West Hartlepool, went on her trial trip recently in Hartlepoo! 
oo i The vessel is 324ft. long over all, 40ft. 6in. beam, and 
23ft. Shin. in depth, moulded, having a dead-weight capacity of 
4350 tons, and is classed 100 Al at Lloyd’s. The engines are sup- 
plied by the Central Marine Engine Works of Messrs. W. Gray 
and Co,, and are of the triple expansion type of 1200 indicated 
horse-power, having two large steel boilers working at a pressure 
of 160 1b. The vessel had on board about 700 tons of bunker 
coals for her vorage to America and back. She proceeded to sea 
about four o’clock in the morning, and as soon as daylight 
arrived she was manceuvred to suit the adjustment of compasses, 
and su uently the engines were run till about 1 p.m. at a 
speed of 75 revolutions per minute, the log being put overboard 
when, we are informed, it was found the vessel was running a little 
over 11 knots i hour. Everything ran perfectly well, there 
being no sign of heating or trouble of any kind, the performance 
of the vessel and engines being highly pe both by Captain 
Blacklin, the manager of the Hudson Shipping Company, and 
Mr. Airey, the superintending engineer. 





On Tuesday, the 27th ult., the handsome twin screw steamer Iris, 
built and ed by Messrs. Blackwood and Gordon, PortGlasgow, 
for Messrs. Hill, Gomes, and Co., Manchester, went down the Firth 


of Clyde on her official trial trip. The was ona double 
ran between the Cloch and Cumbrae, when a mean speed of fully 
13 knots was attained, the tide being against the vessel on both of 
the runs, a result which was considered highly satisfactory, being 
at least a knot beyond the ag guaranteed. This steamer has a 
ton of 1430 tons, is built to the highest class at Lloyd’s, with 
teak decks, and is fitted with a large and finely finished saloon, in 
which the comfort of passengers has been carefully studied, the 
sleeping cabins being large and airy, and replete with all the modern 
fittings and furnishings. The vessel is fi with a steam windlass 
steam steering gear with patent worm wheel, steam cranes and 
winches, and all y equip t for the s iy handling of 
general cargo. The engines, also constructed essrs. Black- 
wood and Gordon, are of the triple-expansion type, with large 
boiler pewer. The valve gear is Morton’s patent, and all the other 
fittings and connections are of the most improved type. A select 
company, invited by the builders, joined the vessel at Gouroch, 
and the weather being fine an enjoyable trip was made. 











LAYING HyDRAULIC Marns: ACTION AGAINST A ComPaNy.—In 
the Westminster County Court on Monday, the case of ay ald v 
The London Hydraulic re Company was before his Honour 
— Bayley and a jury, and was an action by the plaintiff, who 
carries on business as a bookseller in Holywell-street, Strand, to 
recover damages for loss of trade all to be due to the negli- 
gence of the defendant company and its servants. Mr. Walker 
was counsel for the plaintiff, and in opening the case said that in 
the latter part of November last year the defendant company were 
engaged in laying some pipes through the whole length of Holy- 
well-street, and what the plaintiff now complained of was that the 
work was carried on in such a way as to injure him in his business. 
The time occupied in carrying out the work was three weeks 
whereas expert evidence would be called to prove that it could 
easily have been done in a week. The earth which was dug out of 
the trenches was piled on to the footway in such a manner that 
customers were unable, excepting with difficulty, to get to the 
shop. The plaintiff, Mr. W. G , was called, and said that 
during the time that the work was being done he found there was 
a serious falling off in the takings of the business. He 
instructed his solicitor to write to the defendant company, and after 
that there were extra men put on to the job. Mr. Edward Clarke, 
an architect and surveyor, said that in his opinion the manner in 
which the work was done was al er wrong and conducive to 
unnecessary delay. Had it been done in a proper way and with 
an efficient staff of men, it could have been completed easily within 
five or six days. So far as his a went, hydraulic pressure 
pipes were no more difficult to lay than ordinary drain or water 
pipes, and could be done just as quickly. For the defence Mr. 

ward Ellington was called, and said he was the engineer to the 
defendant company. He was a member of the Institution of 
Civil ineers, and had had twenty years’ experience. The work 
in question was done under his direction, and everything that was 

ible was done to get it completed as quickly as possible, both 

or the benefit of the public and the company. He did not agree 
with the last witness's statement to the effect that hydraulic 
ipes were as simple to lay as ordinary drain or water pipes. 
They required very much ter care, and, when fixed, had to be 
tested with a pressure of 700 lb. or 800 1b. to the square inch, 
as the slightest leakage —_ ultimately result in a most serious 
accident. Mr, Cochrane, the surveyor to the defendant company, 
was also called, and said he had had extensive experience in laying 
hydraulic mains ; in fact, he had superintended the laying of some 
miles of such mains on behalf of the defendant company. 
He was quite certain that the work was done with the utmost 
romptitude, having regard to efficiency of workmanship, and that 
the tiff’s business was interfered with as little as le. The 
met in which the work was carried out was, in his opinion, the 
only proper method. Mr. Alexander Grant, a foreman in the 
— of Messrs. Mowlem, the contractors, said that there was 
no undue delay in completing the work. He denied that earth 
was piled up in front of the plaintiff’s shop to within a few inches 
of the doorway. There was no earth on the footway at all, except 
that which ry ome have been trampled over by the public. After 
the whole of the evidence had been gone into at very considerable 
length, his Honour told the jury that if they were of opinion 
that unn obstruction been ca by the defendant 
company, the plaintiff would be entitled toa verdict. The jury, 
pees fee ngage for a few minutes, returned a verdict for the 
defendants. Judgment was entered accordingly, with taxed costs. 
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NEW COMPANIES, 
= following companies have ee 
— 


Matlock aaa Company, Limited. 

This com; "200 0 ee on the 27th ult., 

with a ca; ae £20, in £10 shares, to take 

over or construct tramways in the parish of 

Matlock, and elsewhere, in the county of Derby. 
The subscribers are :— 


ill, Cromford, Der’ rino spinn on 
merino 6 OP ss 40 
Munters Mt te iaisek Bank, Derby 1 

a. 6. Sag 18, Youpleatrost Birmingham . 
“G. Tien M.P., Wildcrofi, Putne; -heath 1 
*C, Rowland, M k Bank, ‘ a ane 1 
*J. Smith, Matlock Bank, Derby, hydropathist.. 1 
*R. Wildgoose, Matloc' k Bank, orb; Ser ap) >we ss 1 


The ber of directors is not to be tn than 
five, nor more than nine; qualification, £200 in 
shares; the subscribers me hon first ; the com- 

y in | 
ion. Registered office, "Mark ichall-chembere, 
Matlock Bridge, Derby. 


Patent Glass Pavement Manufacturers, Limited, 


This —— y was red on the 22nd ult., 
with a capital of £10, pore into 1000 7 per 
cent. preference, and 1000 ord inary shares of £5 
each, to purchase under an agreement of 12th 
ult, (un red), entered into with Robert 
Wilson and another, the patent rights, Nos, 2584 
and 15,027, for improvements in lenses for pave- 
ment lights, and for improvements in deck lights, 
Also to acquire the freehold foundry at Ashton- 
road, Luton, the leasehold [ ~ manufactory in 
Morning-lane, Hackney, and the leasehold ware- 
houses and offices, No. 117, Charterhouse-street, 
E.C. The subscribers are :— 


Sha: 
H. as, 8, Winchester-avenue, E.C., manu- 
w. © H. Bowman, 91, Borough: road, warehouse- 
A. Smith, * “Torrington: -villas, Finchley, 
countant 
W. Pearce, 82, ‘Roderick-road, "Haverstock: hiil, 


t 

g, Lowe, ees Wood- 

. M. » 15, “re -green, 

otographic 

C. A. Marsh, 5, Claremont-villae, Kant Duiwich, 

accountant oo ee 

Most of the raediiens ‘of ‘table ‘A 
Registered office, 117, Charterhouse-street, 








. 


ac- 


1 
1 
1 
1 
1 
1 
1 


eer 





Smith's Patents, Limited. 


This company was red on the 26th ult., 
with a capital of £ , in £1 shares, to acquire 
and work the letters patent No. 14,203, of 1890, 


relating to inpoureniate in the manufacture of 
india-rubber or other tires for carriages and 
cycles, The subscribers are :— 


Shares. 
J. 8. . Sah, me 564 Bove Pesengh High-street, india- 
HW: othe Camberwell New- road, secretary 


1 
is 1 

E. F. rachel 3, Falmouth-road, Newington ad 1 
‘almouth-road, 8. E., engineer... 
1 

1 


G. J. Steven, 95 

F. . 126, Lion-street, New Kent- road.. 
J. Cunn’ e, 128, Great Suffolk-street, oe: 
Mrs. J. 8. Smith, 244, Borough High-street.. .. 


Registered without special articles. 





Thames and Mew (oa Steamboat Company, 
amit 
This company was red on the 28th ult., 
with a capital of £50,000, in £1 shares, to carr 
on the Lge tagee d of steamboat owners, and for suc 
e adopt an unregistered agreement of 
rd ul It. with John Andrews Wardell, The sub- 
scribers are :— 


Shares. 
H. G. Thomson, Mount Carmel-chambers, Ken- 
J. D. 8, Quzen's-miansions, Vitoria 
R. H. Trail, St. James’-road Upper “Tooting 


“J. J. Garden, 88, mer read, -street, merchant . 
H. jase awe Davidson, 8, Circus-place, Finsbury, 


1 
J. o Wedel; 6, * Darnly- terrace, Gravesend, 
clerk . 


1 

H. M. Dalton, Athlone- villas, Green: ‘lanes, N., 
accountan ° 1 
The aioe ot pean is sine is bo las than 
three, nor more than five; the first are Captain C. 
Vana, Wm. Clinch, T. Layborn, and J. J. en; 
qualification, £150 in shares or stock ; remunera- 
tion, per annum, divisible. Solicitors, 
Messrs, Stokes, Saunders, and Stokes, 21, Great 

St. Helen’s, 


Thos. Wilson, Sons, ond Company, Limited. 

This company was red on the 26th ult., 
y- TE Ae. ,000, in 20,000 shares of 
£100 each. The main objects’ of the company are 
as follows:—To acquire the goodwill of the 


oe 





business of shipowners, shipping and commission 
agents, and wharfingers at present carried on 
under the style or firm of Thos. Wilson, Sons, 


and Co., at Kin -upon-Hull, or any other 
business of a similar nature, and to acquire and 
undertake all or any of the ‘assets and liabilities 
of the Fis. warmers of such business and under- 
taking in connection therewith. The subscribers 
are :— 


*C. H. Orta M.P., pate: many, ee 


*A. Wilson, D.L., Treaty CAN 3c Mea taG 1 
A. 8. Wilson, Tran ee 1 
Mrs. 3. E. Wiloom, Front” Croft, Hull). :: 1 
D. Wilson, Park House, ham, Yorks... 1 
ant. J. nw Wiles, Warter Priory, Pocklington, ; 
E. K. Wilson, Tranby Croft, ea 1 


There are to be not less than two, nor more 
than six directors; the first are C Charles H Henry 
Wilson and Arthur Wilson; qualification for 
other directors, £1000 in capital ; remuneration, 
£100 per annum each. Registered by Messrs, 
Jordan and Sons, 120, Chancery-lane. 





Wanzer and Defries Patent Safety ~" Naa Manu- 
ol Company, Limited. 
on the “4 *. . 


This company w 
with a caplal of £25, , in £5 shares, to 
over the business of ’Wanzer, Limited, ac 











manufacture cooking and heating apparatus, 
safety and other lamps. The subscribers are :— 


- oo 148, Cannon-street, merchant .. 
4 . D, Bear 118, Queen V: merchant 
- Boehmer, 4, aidan St. Mary-axe, 


*D. “. "Dafrse ‘to, " Farringdon- “road, “iamp 
Ww. PF Wricen, 60, Darenth-road, Stamford- hill, 


clerk f 
J. a 225," "Upper | Thames-street, ac: 


1.7. Be Bonhote, ‘J0, Katon-riso, Baling :- 


The number of directors is not to be ‘ie than 
three, nor more than seven; the first are the 
subscribers denoted by an asterisk, and Joseph 
Browne Martin ; qualification, £250 in shares or 
stock, or nomination by debenture holders repre- 
senti: ; remuneration, £500 per annum, 
and in addition, 24 per cent. of the net profits 
available for dividend on the ordinary : ares, 
en Messrs. Munns and Longden, 8, Old 

ewry 


—— — _ = — 








EXPERIMENTS ON THE RESIST- 
ANCE OF TRAINS ON RAILWAYS.! 
By M. Despovurts, 


For several years many experiments have been 
made on the State railways of France to determine 


the motive power and resistance of trains, in order 
to settle the conditions on which the test 
economy of motive power may be effec The 


trials were made with trains in service under 
ordinary conditions, The power developed in the 
.ocomotive was measured by means of the indicator 
for various speeds and ere periods of admis- 
sion, Inone inst 
having 17‘3in. cylinders, ogi stroke, with Allan’ 
link motion—it was shown that, for all degrees of 
admission, the moving power "increased as the 
8} increased, starting from low speeds, until 
the maximum Fae was developed at a speed of 
about 217 mi 35 kiloms.—per hour. For 
higher speeds, and for all d of admission, 
the power decreases very sensibly as the speed is 
increased, e maximum effective force attained 
with 70 per cent. of admission at a 
217 miles mae hour, is 11 000 Ib. —5000 kil 
for which the “‘ theoretical” effort is 12,480 ... 
5660 kilogs. The difference is only 12 per cent., 
of which, allowing 3 per cent. for the loss of 
absolute effort due to wire- drawing and compres- 
_ there is a suet of 9 per “a. absorbed 
y passive resistances, In engines ving piston 
valves with Walschaerts’ gear the passive resist- 
ances do not exceed 7 per cent. From the results 
of observation, taken together, it is established 
that the consumption of steam, including moisture, 
is less than 24-2 1b,—11 litres—per effective horse- 
power in a passenger locomotive in good condition ; 
with steam of 9 atmospheres, cutting off at 20 per 
cent., at moderate speed—31 miles an hour. e 
consumption of fuel of good quality is about 
2°68 lb, per horse-power, author argues that 
the economy effected by the compounding of loco- 
motives can hardly exceed 10 per cent. 

From various data it is deduced that the effec- 
tive work done per unit of steam, for all speeds, 
attains its maximum value when the steam is cut 
off at about 20 per cent, of the —— At low 
speeds an admission app maps, Bn wl ong cent, 
may be practised, or it may be a little 
20 per cent.; but, for considerable Arce kg» an 
admission of from 20 to 25 per cent. is to be 
adhered to in order to attain maximum economy. 
A passenger engine attains maximum economy, 
travelling at a speed of from 25 to 30 miles - 
hour, ae at 20 per cent. At a speed of 
37 miles per hour there is a loss of 10 per cent. of 
efficiency ; at 43 miles per hour the loss exceeds 
25 per cent. These results point to a want of 
harmony between the best speed for economy and 
the usual working speeds, and they suggest that 
an augmentation of the diameter of the wheels is 
desirable. But this expedient does not afford 
much scope, and it is more likely that the removal 
of inside ap, or the provision of inside clearance, 
would uce, if not altogether prevent, the 
diminution of efficiency at the higher 
The total resistance of engines with their tenders 
at low speeds of from 24 to 5 miles an hour, varied 
from 6°94 lb. to 10°641b. per ton, using colza oil 
for lubricant ; and from 5°82 1b. to 9°63 Ib., usin, 

naphtha oil; having four-coupled, six- vecugled, 

eight-coupled wheels, The engine and tender 
welghed ther 50 tons, except in one instance 
70 tons. e resistance of the mechanism alone 
varied from 1°87 lb. to 3lb. per ton. Tenders 
alone have a resistance of from 54 Ib. to 6°2 Ib. per 
ton; the resistance of the engine alone is from 
7b. to 8°81b. per ton. 

The author directs attention to ‘an extremely 
important element of resistance ””—the reaction 
of the surrounding atmosphere—the greater 
gen of which applies directly to the locomotive, 
the resistane of which, with high speed trains, 
a frequently to more than half the total 

'wo engines, of which the resistance 
was nan sew separately and found to be 19°8 Ib. 
ae ton at 87 miles per hour, were coupled together 

d again tried. The resistance fell to 14:3 Ib. 
per ton; the second engine was masked by the 
Itis argued that by a suitable ada, odaptation to 
thet front of the engine a saving of from § to10 per 
cent. of the effective power could be made. e 
resistance of carria iages and wagons, weighing, 
empty, 10 tons and 7} tons respectively, 
found to be 34 1b. per ton at low speeds, ether 
deductions are made from numerous experiments. 





J 








ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON- 
Tyne.—A meeting of the above Club was held 
on Wednesday, January 28th, in the Durham 
College of Science, when a discussion on the 
marine boiler took place. The subject was opened 
by Mr. Fred C. Preston, who, after touching upon 
the chief features of boiler- , mentioned 
the late results obtained by the Serve tube ; 
he also drew attention to the favour with which 
the idea of returning to plain furnaces of increased 
thickness of plates has lately been received. 
Messrs. McKenzie, H. Hawthorn Heming, and 
two visitors followed with some interesting 
remarks and observations, 





’ Minutes of ‘‘ Proceedings” of the Institution ig Civil 
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THE PATENT JOURNAL. 
Condensed from ‘The Tustrated Oficial Journal of 


Application for Letters Patent. 
bd om mn, peanuts have been ‘‘communicated” the 
Cy = ag the communicating party are 
printed in 
24th January, 1891, 


wae. Seems | Smoky Curmyeys, P. L, Rogers, Hunt- 
ngdonsh’ 

1801. Hosiery Fasric, G. reott talitas. Nottingham. 
1802. Gas Taps, L. H 

1808. Stocks for Futiine Fasrics, &e., A. J. Askham, 


Halifax. 
— Rims for Cycies, H. Chapman, Leicester. 
305. Buots, A. Lovell and J. Brodribb, Bristol. 
1800 | a Va.ves, T. W. Scott and F. A. Durnford, 


1807. Doo Kennet, E. Street, London. 
1308. Ss oypamagee Hypro-carzon O1Ls, o.M. Pielsticker, 


1309. "GoD Exrractina Re-acents, J. H. Pollok, 


A &c., Stoprers, J. Hart, sant. 

1311. Fryers for Rovina MacHINEs, J. W. . Scott, J. 
Hamer, and J. Carr, London. 

1812. Spinsine, &., Fisrovus Susstances, J. Harrison, 


angele t. 
gt RANSPORT Baa for Gory Civuss, P. Paxton, 


1814. Roap Wacon Sxoes, M. - geome Durham. 
1815. Sawinc Macutrnes, T. and porheee Manchester. 
1816. Pivuc Vatves, L. Lams, Mancheste 

1817. CuimNgy Tops for House cuunars, W. Dalling, 


Barnstaple. 
1818. Means for ELecrric Distrisution, A. W. Cutler, 


on. 
1819. Mecuanicat Toys, C. F. A. Ro#ll, London. 
= Capsutino Borries, C. Gentle and D. Denholm, 


‘ow. 
1321. Horsesnogs, G. King, London. 
1822. PorTaBLe O1L-savinc Lusricator, F. Shuttle- 


worth, 8. 

1823. Stanp for Exuisitinc Bicycizs, &c., 8. Snell, 
Birmingham. 

1824. Moutpinc Part of a Bayonet Catcu on the 
perme Barre of a Lusricator, B. Ratcliff, Bir- 


1325. qos Rouers, J.Erskine, F. W. Finlay, and 
J. McDowell, London. 

1826. Looms for WEAV inc, C. Thompson, Halifax. 

———— or FLOATING APPLIANCE, J. Hamilton, 

1828. Carn Covptinc, W. H. Munns,—(C. McMillen, 
PE States.) 

. Evecrricat Heatino, &. Apparatus, W. H. 
gg —(C. ne United States.) 

1380. Car Couptinc, W. H. Munns.—(/. Marshall, 
United States.) 

1831. Preventinc Horses from Knockin their Husp 
Leos TocetuerR, W. H. Munns.—(l. Hague and W. 
Bolles, United States.) 

1382. InsuLator for = Wires, W. H. Munns.— 
(F. Miro, West Ind 

1333. Rartway CGnossmes, W. H. Munns.—(W. Axtell, 
oni States.) 

. Cam Creat, W. H. Munns.—(A. McClure, United 


aaa 

1335. RatLRoap Tres, W. H. Munns.—(W. Schumaker 
and D. Lawrence, United States. 

ae Om Can, W. H. Munns.—(J. Raleigh, United 

1837. _ — Construction, W. H. Munns.—(G. 
Fitch, United States.) 

= CaRr-CouPLine, W. H. Munns.—(B. Mohn, United 
tates. 

1839. Erecrric CLocks, E. de Pass.—(H. C. Spohr, 
Germany.) 

1840. EXHIBITING ADVERTISEMENTS, E. de Pass.—(M. 
Beck, Germany.) 

1841. Gas Fires, W. E. Jaques, Glasgow. 

1842. Wrre-cuy Grippers, J. Gibson, London. 

1343. ContrsuaTion Burner for Ori Lamps, F. T. 
Vine, Stonehouse. 

1344. ADJustMENT Firtincs of Skates, J. Maxfield, 
Sheffield. 

1845. Preventinc Burstinc of Warer-pipes, H. E. 
Burnet, Peckham. 

1346, CARRYING and DistrisuTinc Manure, G. H. 
Boisrenoult, fils., London. 

ag i FACTURE of DovuBLe Fasrics, J. Rosseau, 


on. 

1348. Apparatus for Drivinc Pixes, T. and A. E. Penn, 
on. 

= nae for Destroyine Insects, A. Findlay, 


1850. ro Anic Bett, C. Andrews, London. 
1851. egies Mera Tires for WHEELs, W. Beale, 


1852. Tor Guns and Pistois, G. Rose, G 

1353. Connectine Jornery and BRACKETS, Pielke ds, 
Bristol. 

1354. Corours, O. Imray.—({The Farbwerke vormals 
Meister Lucius and Briining, Germany.) 

1855. CoLours, O. Imray.—{ The pa vormals 
Meister Lucius and Briining, Germany. 

1856. CanpeLasra, &c., W. and C. D. Bartle, London, 

1357. Lastrne MAcHINEs, A. Andres, London. 

1358. Parquet FLoorIna, E. M. Smith, London. 

1859. ExecrricaL Fire Sienats, A. J. Boult.—(C. 

3 and — Fouler, France.) 
~_. Stoves, W. P. Thompson.—{Z. A. Simpson, 


nee.) 

1861. Toys, E. P. Lehmann, Liv 1. 

ae Pornts for Rartway Lives, Tr. Armstrong, Man- 
chester. 

1363. Wrrina Borrtes, G. G. M. Hardingham.—(0. L. 
Curtis, United States. 

1864. Topacco Prpg, R. Liddell, London. 

1865. Cover for Disues, &c., W. A. Shaw and W. J. C. 
Saunders, London. 


1366. Batu-cocks, R. Cosslett, jun., Bath. 
1867. FivsHine eco ony R. ett, jun., Bath. 
1368. Russer Sores for Boors, W. W. . Horn. —(A. T. 


Marshall, United States.) 

1869. Car Couptines, W. W. Horn.—(H. D. Blagrave 
and H. J. Marsh, United States. 

1870. Box SraPiine Macurnes, W. W. Horn.—(C. Beck, 
United States.) 

1871. Gas Lamps, 8. Holman, London. 

1872. CARBONISERS, B. Bellerstein, London, 

mg ee Ramtway Carriaces, H. E. Bond, 


1374. Tenure OREs, A. M. Clark. een — 
Anonyme de Produits Chimig tra, 
France.) 

1875. Rartway Covp.ines, L. Barnes, sen., and C. 0. 
Barnes, Lo! 





mdon. 
1876. Rotary Stream Driers, H. H. Lake.—(H. D. 
Winton, United States.) 


26th January, 1891. 


1377, Lamp Cummney, A. H. Rochford, Dublin. 
1878. Steam — for EncInE CYLINDERS, 1 eS 
1910. Reorsrn aan, 
k. Denseenine Cuecks for F. W. H. Baile: 
Manchester. “7 
1880. Looms, J. Morrison, London. 
1881. TREATMENT of VIOLINs, &e., A. N. and J. 
McAlpine, meng ge 
Macuines, H. C. Longsdon, 


1882. FRAMEWORK 
Keighley. 
1883. Economisinc Rove, A. C. Robertson, R. 8. 
ers, and J. L. 8. Lyon, Dundee. 


1884. INSURANCE AGAINST AccipENTS, J. J. Lundy, J. 
Harrison, B, Gabag, and L. Manzano, London. 
1885. Davixo Fisres, A. Haigh and J. Thewlis, 





= Generation of Gas for Smettine, J. Hargreaves, 
1887. Lusricators, R. W. Pg err Kolber: 

1888. CLeansine CLorHeEs, 8. 

1889. ey Gear for STEAM mig tons “ty 2 I Douglas, 
1890. Incapescest Exvectric Lamp, E. Boehm, 
1891, ienase Traps, J. Wild, Oldham. 

1892. pee CASES, Cursts, &c., E. B. Killen, 


aoonk Prorector for Tramcar Drivers, J. R. 
Moss, Manchester. 

1394. Flower Hover, A. Kershaw, London. 

1395. Woven Drivinc Betts, F. Reddaway, Man- 
chester. 

1396. Arc Lamps, F. M. Newton, London. 

1397. VELOCIPEDES, J. Shakespeare, Birmingham. 

1898. Fastenincs for Groves, T. Hooper and 8. G. 

oore, Birmingham. 

1899. Sarecuarps for Porson Borries, G. L. Rands, 
London, 

1400. Comprnation PuotocrapHic Cameras, J. B. 
King and J. Bickle, Plymouth. 

= oe Pire Wrencu, E. 8. Hunter, North 

1402. Vatves, C. Pfister and J. Schmidt, London. 

a Fiusmixa Cisrerns, C. Pfister and J. Schmidt, 


1404, Srampinc and Curtixe Soap, W. H. Lever, 
London. 

1405. AvuTomaTicaLty Cxiosinc Vatves, R. Brough, 
London. 

1406. Venetian Burnps, L. T. — London. 

ee ee Burstinec of Pires, J. Phillips, 

1408, Avromatic Detivery Box, J. K. Thompson and 
J.T. Donnolly, Leeds. 

1409. Trap, W. Hi. Sinclair, Isle of er 

1410. CHARGING, &e., Gas Retorts, J. Woodward, 
Lon 


1411. Boors, C. W. Dawson.—(G@. B. Allen, wre 

1412. Batt Brarrxcs for VELOCIPEDES, &. . and 
G. Pollard, London. 

1413, PLiers, W. H. Kitto and A. Chambers, London. 

1414. FRICTION CuiutcHes, 8. T. Croasdell and B. J. 
Hall, London. 

1415. Hor Water Apraratvs, G. T. Brewer, Bantews 

1416. Consumine Smoke, C. J. J. d, 

1417. Kwirrinc Macurygs, R. W. Scott and L. <A ‘D. 
Wi mdon. 

1418, ‘THRASHING Macurves, H. Lanz, London. 

1419. Dust Satexp, C. Arliss, London. 

1420, Matcues, L. Errani and M. J. in, London. 

1421. Szats, J. Harrington, London. 

1422. WHEELS, J. Hi ton, London. 

1493, REPAIRING Hosiery, T. P. Helmore, London. 

1424. Boor SoLeine MAcuINerY, M. C. and T. J. 
Denne, London. 

1425. Srorace Batrerties, A. J. Boult.—(W. Roberts, 


Canada. 
1426. ~——~ ee of Corron Szzep, W. P. Thompson, 


iverpoo! 

1427. Venicies, A. J. Boult.—(P. M. Chabany, France.) 

1428. InkstanpD, W. P. Mason, London. 

1429. Latcu, B. Edwards, London. 

1480. Exevatinc and Lowerinc Heavy Bopzzs, A. 
Priisman, London. 


7th Janvary, 1891. 
1481. Pwevumatic Lock for Doors, G. C. Inkpen, 


1482. Carson Fitaments, C. Bollé.—(W. M. B. Keen, 
United States.) 

1488. SasH Fasteners, A. 0. Thomas, London. 

1434. Pencrt Cases, W. Hazlitt, London. 

1435. Fiusnine Apparatus, W. Bodin, Bir- 


1486. Reversmyc Gear, D. A. Frazer and J. W. 
Cosford, Manchester. 

1437. Compouxp Srzam Ewnotves, 8. Wilcox, Man- 
cheste: 

1438, Darewe Betts of Woven Mareriat, F. Redda- 
way, Manchester. 

1439. CaLenpaR Pencits, &c., E. A. Brookes, Bir- 


1440. Tiecarenve Neep.e, E. E. Hibling and R. J. 
Jeffery, Peterborough. 

1441. CLzawinc Sttver Articies, E. Trauter, New- 

e-on- e. 

1442. Setr-cLeantinc Wire Screens, T. H. Turner, 
Sheffield. 

1443. Scissors for Curtinc Butron-HOLEs, M. Carmody, 
Workington. 

1444. CoLLar Cups, C. M. P. H. Lame mee Dublin. 

1445. Paper Ewire, £ , Lo 

1446. Burninc Doies in Woop, LT. Ter , Essex. 

. Weather- 


_ yo Motor Encrngs, G. 

wise Wares for Vetocirepes, &c., C. H. Mutlow, 
1449. _ Roors, &c., A. J. B. Ward, London. 
1450. Hanp or Derective Cameras, M. Johnstone, 


Hastings. 

1451. Toy Vesseis, H. Reason, Brighton. 

1452. Track CLEANER for Rattways, H. Conradi, 
London. 

1453. Propucine Sart, E. O. Lambert.—(S. Pick, 
Austria. 


1454. Dress Hoiper, A. G. Warren, London. 

1455. Connectinc Hose or other Pires, W. D. Bohm, 
London. 

1456. Boxes, &c., impervious to Greasz, J. Fairley, 


London. 

1457. Cuarrs, J. Walker, W. 8. McLennan, and J. B. 
dsay, Glasgow. 

1458. Ciuss, A. M. Ross, Glasgow. 

1459. FURNITURE Castors, &M. Hayes and A. Gregson, 


lord. 

1460. Lamp SHapes, W. B. Curtis and C. Himrod, 
London. 

1461. Movu.prne Articies, F. Egge, London. 

1462, Appliance for use on VELocrPEpEs, R. Y. Foley, 
London. 

1468. Worxinc Ports and Sicnats on Rariways, 
F. A. Atkinson, Worcester. 

1464. Waterworks and Reservorrs, C. Thompson, 
Hali 


1465. Exurprtinc Macurng, T. W. Tetley, Manchester. 

1466. ApsusTABLE ScREw WRENCHES, &c., J. Asbury, 
London. 

1467. Inkinc Apparatus for Printinc MACHINEs, 
W. H. and A. P. Dawson and J. Stott, Bradford. 

1468. Pens for Pouttry, &c., The Bradford and Dis- 
trict Rabbit, Cat, and Cavy Society, J. W. Crick, 
J. E. Holdsworth, and D. Bentley, Bradford. 

1469. WATER-CLOsETS, E. Leon, Manchester. 

1470. Dress Betts and Banps, P. A. Martin, Bir- 
m: x 

ba tnDow Sasues and Frames, J. E. Henderson, 


J. and ©. W. 


Leeds. 

, 

1478. Jomst Pacxinos, J. C. 8. McLay, London. 

1474. Pruvtinc Copies of ORCHESTRAL Music, J. Smith, 
Rotherham. 

1475. Wueet for VeLocirepes, J. and G. N. Howes, 
Cambri: 


1476. Lever GLove Fastener, E. Leworthy, Bromley. 

1477. Testrxc Macurines, A. J. Boult.—(7. Olsen, 
United States. 

1478. STEAM or “Heatinc Borers, J. D. de Benjumea, 
London. 

1479. CatcuLatinc Macuines, W. P. Thompson.—(H. 
C. Hart, United States.) 

1480. CrrcuLar Knrrrinc Macutxes, W. P. Thompson. 
—(J. L. Branson, United States.) 

1481. CoIn-FREED "MecntanisM, W. P. Thompson.—(4. 
Hornung and S. Deiches, Austria.) 

1482. Camera Oxsscuras, E. W. Banner, Liverpool. 

1483. Printine with Go.p Lear, F. Mitzer, Li 

1484. Boots and Sxoss, F. P. 


‘cIntyre, Li 
1485. Rotary Enorves, J. Greenhough, Liverpool. 


allsend-on-Tyne. 
1472. DisPLAYING ADVERTISEMENTS, 
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ve = W. P. Thompson.—(W. #. Kerr, United 


1487 Hee. Expanper for Horses, G. T. Chapman and 
W. H. Merritt, London. 

1488. PorTaBLe or Pocket Canp.esticks, &c., T. 
Jenner, London. 

—_ Ventitatine Hats, Hetmets, &c., R. Wallwork 

J.T. mdon. 

1490. SUSPENDED CaBLe Tramways, F. Robert, 
London. 

1491. Tricycis, J. + y | London. 

1492. TransPLantTerR, R. W. Barker. —(A4. Harpold, 
United States.) 

1493. Curtain Rive, M. 44. ome, Ea 

a ‘Can Reoisters, R. W. Barker. ~~ ‘t Mapes, 


-) 

1495. Letrer-copyinc Device, M. Sommers, London. 

1496. TyPs-sETTING Macutng, C. E. Duryea and F. W. 
Barker, London. 

1497. Coupiines for Rammway Wacons, &c., O. Flohr, 
London. 

1498. Friction Ciutcues, O. Flohr, London. 

1499. Lawn Mowers, A. Porter, London. 

1500. CLosinc and Tapprne Barres, A. T. Booth, 
Londen. 

1501. Maxine Nats, T. L. Rivierre, London. 

1502. Pumps, J. Sutton, London. 

1503. EXHIBITING Patterns, R. Sinn, London. 

_ Coat Druits, &., C. W. and L. B. Atkinson, 


London. 

1505 Nour-Locss, L. M. Elliott and R. and I. B. Black- 
stock, London. 

1506. Fire Extincuisuers, J. W. Ross.(The Auto- 
matic Fire Extinguisher Company, Australia ) 

1507. Lenses, N. Lazarus, London. 

1508. Vatves for PorTaBLE ReEservorrs, H. Lane, 
London. 

1509. Fintermne, H. H. Lake.—(E. M. Knight, United 


1510. TyPe-wrrrsrs, J. 8. Chartres, London. 

1511. Suspenpers for FEEDING Borrt.es, E. H. Lewis, 
London. 

-_ Suppiyine Paste to Surraces, W. B. Gordon- 

, London. 

wis. WINE Currer, E. H. Lewis and J. C. Lewis, 
London. 

1514. a for ConnecTinc ARTICLES, W. Cooke, 

ns 
1515. a W. H. Willoughby, London. 
1516. _Factuiratisc the Suearinc of Sueep, W. Cole, 


1517. “saraices for Drop Hammer Work, W. Cole, 
1518. a Net Hanpxgs to Ruves, 8. Y. Clark, 


on. 

1519. Huwus of Vessers, H. W. Hart, London. 

1520. Removine the Waste from Carpivc MACHINEs, 
K. Béttger and O. Zeunert, London. 

1521. FILTERING APPARATUS, H. H. Lake.—(B. M. 
Knight, United States.) 

1522. Susstirure for Parer, W. E. Benger, London 

1523. Spruyc Taps, J. Dixon, London. 
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1524. Pzws, J. Joensen, London. 

1525. Borrir Stopper, C. Jarvis, London. 

1526. Urizismsc Stove and BoiLer Five Dust, C. H. 
Aston, Middlesbrough. 

1527. a EvectricaL Sicnas, T. A. Garrett, 


1528. "Gootnse Macic Lanterns, &., C. W. Cox, 


1529. ‘oon Door Kyoss to Sprxpies, E. Drum- 
mond, Liverpool. 

15380. Locks, J. Britten, London. 

1531. BrousHes, G. and J. Howard, Manchester. 

1532. Ficurep Fasrics, T. Taylor and J. Warburton, 
Manchester. 

1533. BictrarD Marxer, P. G. Banton and F. Wilkin- 
son, Manchester. 

1534. Cuatn Covupiines, R. J. Rae and G. J. Stevens, 
London. 

1585. Buse Busuives, W. Spence, Dublin. 

1536. Tram-cak Gearine, A. Duke, Dublin. 

1537. Umpretias, &c., H. D. Fitzpatrick.—(B. Werner, 
Germany. 

1538. BLorrixe Paper, A. C. Travell, Nottingham. 

1539. Srencri Paceun H. Igel, Newcastle-on- Tyne. 

1540. Compression Pumps, W. H. Webb, Liverpool. 

1541. NewspaPer Racks for Reapinc Rooms, J. F. C. 
James, Birmingham. 

1542. Picture Nats, J. H. Green, Birmingham. 

1543. Axues, T. Criswick, Glamorgan. 

1544. VELOCIPEDES, W. Cc. Burton, Latchford. 

= ArTiFiciaAL Baits for Anciinc, 8. Macey, Red- 

ite! 

1546. Szewmc Macuriyes, G. Benson and J. Laird, 

Belfast. 


1547. Burrer, N. 8S. Russell and J. H. H. Duncan, 
London. 

1548. Tris, J. Sturrock, Dundee. 

1549. PROPELLING any VesseL in WarTeR, J. M. Haffie, 


Glasgow. 

1550. ApverTisinc, T. I. Gray and E. E. Arkless, 
Northumberland. 

1551. Bearryes for Spresinc Macuivery, W. Noton, 
Manch; 


ester. 

1552. Broocuss, A. Haseler, London. 

1558. Paneis, W. Jackson, Birming ham. 

1554. Fastexrne Sarps’ Sumeaveaen, T. R. Dickson, 
Gateshead-on-Tyne. 

1555.-Conveyance, W. H. Sinclair, Brading. 

1556. Eycacine and SLIpPinG Cuarns, D. H. Willey, 
Southampton. 

1557. STroprer for Borries and Jars, J. W. Green, 
Manchester. 

1558. Lares for Saaprinc Mera, G. Birch and J. 
Lowe, Manchester. 

1559. Back or Cotour Grounp Pristine, E. Mather, 
Chesterfield. 

1560. Gas Hypravuic Mar, J. Price, Warwickshire. 

1561. ApveRTisiInG, G. Sherlock, West Cowes. 

1562. Horse Couiars, J. Glossop, Leeds. 

1563. Conpensers, T. Clapham, Keighle 

— Busprse Papers, &., TOGETHER, y. K. Thomp- 


1565. Frees and Furnaces, J. K. Thompson, Leeds. 

1566. VenTiLaTiInc Rartway Carriaces, &c., J. K. 
Thompson, ds. 

1567. Topacco Pipes, A. T. King and R. H. Jackson, 
London. 

= INDICATING QuALITY of Ropzs, &., D. Pringle, 


Ow. 

1569. re Fasric, J. Oldknow and G. Hardy, 
mdon. 

ag mag Vatves, W. Worsdell and R. J. Threlfall, 


1571. Wax Tareap Sewine Macurnes, C. H. Richards, 
Colch ester. 

1572. Surps’ Loos, F. 8. Pett, — 

1573. Mancuzs, J. Pemberton, 

157. a PortaBLe Foip-vur Seats, a" T. de 8S. Baylis, 

mdon. 
et Tratronanity Securinc Booxs, &., A. Bube, 
a 3 eee for CLrosinc Borries, G. Bamberg, 
On. 
1577. Coxe Ovens, Furnaces, &c., L. H. Armour, 


ndon. 
1578. Furnaces for Maxusc Harp Coxe, L. H. Armour, 
ion. 
1579. Overs for Maxiye Coxe, &c., L. H. Armour, 
Lond 


ion. 

1580. Patrern Carp or Hoxper, G. M. P. Marie and 
L. M. F. Bretonniére, London. 

1581. Stoprinc Encives, R. Haddan.—(B. Passburg, 
Germany. 

1582. Breece-Loapine Guns, L. Silverman, London. 

1583. Propuction of Names, &c., on PHOTOGRAPHIC 
Views, A. Gra: ray, London. 

— GLove and other Fastexinos, H. Baker, jun., 


1585. Smoxs-consumine Apparatus, 8. Oates, London. 





1586. Rock-pRILLING Macuines, A. Schlepitzka, 
London. 

1587. SrpHon for Arratep Liquips, W. H. Davis, 
London. 

1588. Po.iceMEn’s CLuss, W. W. Horn.—(4. W. Smith, 
United States.) 

1589. CLoraes Ling, W. W. Horn.—(S. Smith and 
A. W. Alcorn, United States.) 

1590. Stop for PHorocrapnic Cameras, W. W. Horn.— 
(L. G. Bigelow, United ag 

1591. Gac for Anrma.s, W. W. Horn.—(J. D. Halspenny 
and D. Dickee, United States. 

1592. EXTINGUISHERS for Lamps, J. A. Johansson, 
London. 

1593. ORNAMENTING ARTICLES with ALLoys, R. W. 

ws, London. 

1594. DispLayrne CHANGING ADVERTISEMENTS, C. F. A. 

Réel ndon. 
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1595. Atracninc Buttons to Wearinc APPAREL, C. 
uddersfield. 
= Ssoorine Ranogss, W. H. Duncan, Coalbrook- 


1597. Coan Cuurners, J. Cameron, Glasgow. 

= nt Water Wxee.s, Sir W. Thompson, 

1599. rm Water WHEz:s, W. S. Elliott, Glasgow. 

1600. ConTRoLLInG Supp.y or Hor Warer To BaTus, 
E. B. Tillam and E. Harrison, Bi m. 

1601. Pressinc Bricks, &c., T. Whittaker, paamagien. 

1602. Lock-ForK GuaRDs, W. Cooper, Sheffield. 

163. PortasLe Evevator and WEIGHING Macuing, 
J. H. Hope, Leicester. 

1604. APPLYING PRINTED Paprrs to TexTILEe Goops, B. 





1008. EFFiciENcy and Economy of Wueets, W. N. 
Lane, London. 

1606. Erricrency and Economy of Suutrers, W. N. 

ne, London. 

1607. ARTiFiciaL Broopers for Cuickens, W. N. Lane, 
London. 

1608. Securre the Pins of Broocues, &c., G. Roden, 
Birming! 

1609. SeLr-actine Loom Fegp, J. Ellison, Burnley. 

1610. Excavatine Scoops, J. E. Broun, Alton. 

1611. CLorHEs-LinE Prop, H. Bawcombe, London. 

1612. CLeanine Pavine Serts, A. A. Voysey and H. H. 
Hosack, Liverpool. 

1613. FACILITATING Speep of Sewinc Macuryes, W. 
Trafford, Macclesfield. 

1614. Sarety Bicycigs, W. F. Cowle, Bristol. 

1615. Jucs, ‘Tea-pots, &c., J. Buckley, sen., and J. 
Buckley, jun , Staffordshire. 

1616. — -PROOFING, F. L. Leech and A. Horrobin, 


1617. “Bursiso PortLaND Cement, Xc., J. G. Garrett, 


Day 

1618. Panwa Brake Apparatus, J. B. Darton, 
London. 

1619. Pipes for SMoKIxG Tosacco, J. I. Booker, Leeds. 

1620. Sauce Borries, E. H. and W. H. B. Jukes, 


Birmingham. 

1621. Cup for PHotocrapnic Frames, J. B. Brooks, 
Birmingham. 

1622. Bac Frames and Fasteninos, J. B. Brooks, Bir- 


ming! ‘ 

1623. ArtiFiciAL Barts, J. Richardson, London. 

1624. Brusues, E. Townshend, Moseley. 

1625. Lamp GLassEs or Gozes, C. Hall, London. 

1626. Hor Water Apparatvs, R. Foulkes, J. Ander- 
son, J. Taylor, and R. L. Reade, Liverpool. 

1627. Fixinc Tixes in Firecrates, R. Foulkes, J. 
Anderson, J. Taylor, and R. L. Reade, Liverpool. 
1628. Wer Spun Fiax Yarns, J. V. Eves, Manchester. 

1629. BorLzR ANTI-INCRUSTATION ComPpouNDs, W. 
Earp, Live 1. 
= ae | Ines or Piston Vatves, J.C. Winchester, 
vel 
1681. face pane of Rartways to Cuarrs, A. H. 
artin, Lon 
—- GLazINnG Gaseeune, &c., T. Tulloch, Inver- 


1633. _—— and Spooitmse Macurnes, W. Jackson, 
Manchester. 
1634. Makinec ArtiFiciaL LeaTHeER, J. Sadler, Man- 


1635. a for Measurtnc Liqvuips, D. A. 8. 
Mackintosh, G Ww. 

1636. Storep Exp.osive Power Macuine, E. M. Foot, 
London. 

1637. Seas for ApvertisinG, G. Sherlock, West 

wes, I. W. 

1638. Coverinc Ovutsipe Seats of Cars, &c., R. L. 
Grainger, Renfrew. 

-_. Distrisutinc E.ectric Power, J. Swinburne, 

eddi n. 

1640. Maxine Biscurts, J. and T. Vicars and J. Vicars, 
jun., Liverpool 

1641. AzRIAL Navication Apparatus, J. Monteith, 
G Ww. 

1642. Me.tinc Snow, W. Lyon, London. 

1643. COLLAPSIBLE Boxes, A. W. Martin, Liverpool. 

1644. FasrENiNes of DRESS Betts, P. A. Martin.— 
(A. G. Spalding and Brothers, United States.) 

1645. Cigar Rests, F. Davis, Birmingham. 

1646. ComBineD Sry vs, Leap Pencit, and Eraser, 
A. Marr and G. H. Slack, Manchester. 

1647. LaunpRY CLOTHES and Duster Tonos, T. Myers, 


on. 
1648. LeatHer Sores of Boots and Sxogs, L. H. V. 
8mi di 


ith, jon. 
1649. Joints of Drawisc Compasses, 8. T. H. Parkes, 
London. 
1650. Swivex, &c., Hooxs, W. H. Wilson, London. 
1651. ADMINISTERING Mepictxes, W. Oppenheimer, 
London. 
1652. VentrLatine Casks, &c., H. Panberton, London. 
1653. Borters, R. Robson, London. 
1654. Recuiatine Size of Openines into Carmmyeys, 
F. Grover, London: 
1655. Looms, H. W. and G. H. Murgatroyd, London. 
1656. Suoxs for Horses, J. Bigg, London. 
1657. Teacuinc ArtTametic, J. Owen, London. 
1658. Vatves for INFLATED RupBer Tikes, J. Harring- 
— London. 
. Hanpves for Brooms, E. Edwards.—(P. Schmahl, 


so y.) 
1660. Om 4 a J. King, London. 
1661. Troy Ticket Rack, J. B. Rothwell, Bedford. 
1662. Lirts or Hoists, D. Edwards, jun., Cardiff. 
1663. Home Trarnise for CycLists, L. F. Guignard, 
London. 
1664. Packinc Cases, A. Heinemann, London. 
1665. Secunrnc Groves, J. Armstrong, London. 
1666. Door Cuecks, B. Madler, London. 
1667. ApveRTisiNG, 8. Topley, London. 
1668. — Sprinos for VeLocirepes, F. A. Matthews, 


on. 

1669. can: ee Sappies of Ve.ocirepes, F. A. 
Matthew 

ag ot MovLbrNe Cay, E. G. Cole and T. H. Sharpe, 


1671. CLorHes Perc, C. F. Mann, London. 
1672. Layinc WIRES for Execrric Licutine, W. T. 


Lord, London. 
1673. RuLep Lives in Account Booxs, E. J. Mills, 
on. 
oo quad Port, &c., E. Tyer and R. Tweedy, 
on. 
1675. Movine and Turninc Heavy Forornes, E. 


olds, 

1676. AsceRTaIninc the Amount of Cover from Fire 
in Mixitary Operations, A. J. Watson, London. 

1677. Apparatus for Provinc Lirtinc Powen, W. 8. 
Sim and E. Sandow, London. 

1678. PPER, &c., for Borries, F. G. Griffith, London. 

1679. Sascuene for Sprincs of VEHICLES, M. Smith, 
E. B. Greaves, and C. A. Wheeler, London. 

1680. Wire for TRANSMITTING ELECTRIC CURRENTS, 
A. E. Tavernier, London. 

1681. Inpico, W. Cole, London. 

1682. Coxinc Processes, J. Bowing, London. 
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1688. IncusaTor Cases, W. N. Lane, London. 


visions, as the pin ay p soteponies between the said 
whee Is, arranged H bind when the loose wheel X is 





= Sronce Bao and Rack, 8. H. L , West 
Wes. 

1685. PLovors, R. Bawdon, South Melton. 

1686. Cueck Vatves, I. Higham, Bowness. 

1687. a Movuntine for Bumps, J. Pullar, 


1688. ee Woo. or other Freres, T. Craig, 
London. 

1689. Ionrrers for Srartinc Gas Encrnegs, F. W. Lan- 
chester, Birmingham. 

» — Pickine Apparatus, 8., W., and 8, Taylor, 


ion. 

1691. - ogame Te.escores, &, D. A. Lowthime, 
mdon. 

1692. Protection of Surrt Coi.ars, P. Berges, Ham- 


urg. 

1698. Recerracie for WaLKine Sticks, J. C. Richard- 
son, Bristol. 

1694. Srarrinc Gear for Gas Enorves, D. Clerk, 
Bi ‘ham. 

1695. Gas Meters, W. Cowan, Edinburgh. 

1696. CompusTion CHAMBER for Mann Borers, W. 
Harbinger, South Shields. 

1697. DistiLLine Liquips, D. Guelbaum, Glasgow. 

1698. TuNNELLING, C. Duffield, Manchester. 

1699. Burners, G. W. Méhrstiidt, Birmingham. 

1700. Tires for the WHeEts of Cycuzs, A. J. Hallam, 
Manchester. 

1701. Facturratine Intanp Navication, J. Simpson, 


Liv 
1702. Dyeme Corton Frsres, C. 8. Bedford, Leeds. 
1708. Avromatic Hoss-pirz Connection, W. Fraser, 


Birmingham. 
1704. Ovens for Burnine Bricks, &c., H. Warrington, 
mdon. 
1705. . gamma Macuines, E. and R. Cornely, 
on 


ndon. 

1706. Wueets for Ve.ocirepes, G. L. Morris, W. T. 
Wilson, and N. H. Strickland, London. 

1707. Fire Grates for Kircnen Ranoes, J. 8. Watson, 
Sheffield. 

1708. Linx for Currs, J. W. Longstaff, Durham. 

1709, PERAMBULATORS, J. Kenny, Dublin. 

1710. Connectinc Taps to BaRRe.s, J. Massey and 
I. M. Livsey, Ashton-under-Lyne. 

1711. Dress Fastengr, G. T. Turner and R. Wearing, 


Darwen. 
1712. emeeen Brusues, &c., J. and Y. Aspden, Man- 


cnester. 

1718. Picron Howe Casg, L. N. Loeb.—(@. A. Goodrich, 
United States ) 

1714. Iyxstanps, J. Smith, Bradford. 

1715. Fasreninos for UMBRELLas, G. Vassie, London. 

1716. Rockine Cuarrs, O. Townsend and A. Chiswell, 
Homerton. 

1717. Pressure Fiurers, J. Oxley and G. Sellars, 
Barns) 


ey. 
1718. VentrLaTine CLosep Carriaces, W. Quine, jun., 


Barnsley. 

1719. Rattway SicNatiinc Apparatus, E. Russell, 
London. 

1720. Houstine, &c., AppaRaTus, T. Rowland, London. 

1721. Rarcway Car Brake, W. H. Munns.—(J. Zim- 
mermann, United States.) 

1722. Too. for Currisc Meta Pires, W. H. Munns.— 
(H. Diebel and A. Priepe, United States.) 

1728. Rotter Miuts for Grixpine Part, J. Weckauf, 
London. 

1724. Tarasuinc Macurnes, F. F. Landiss and H. W. 
T. Jenner, London. 

1725. Prorector for mameanien, ¢ Dames, London. 

1726. Weavino, C. Borgsen, 

1727. Hu.urne, &e., Rice, oe T ‘Dale, Kirkcaldy. 

1728. LasTinc and SHoEs, H. W. Sursham and 
W. H. Stevens, London. 

1729. Crock Penputums, H. 8. Prentiss, London. 

1730. Crock Cases, H. 8. Prentiss, London. 

1731. Extension Lappers, R. 8. Adley and F. A. 
Burton, London. 

1732. Fasrenrnos for Groves, &c., M. McCarthy and 
F. FitzPayne, London. 

1783. ‘*‘ CaREENING ” Suips and STEAMERS, E. F. Wailes, 
London. 

1734. Pacxine Cases, E. Dredge, London. 

17385. Governinc Steam and other Enoives, B. M. 
Fletcher, London. 

1736. Devetorers for PaorocrapHic Picrures, O. 
Imray.—(The Actien Gesellschaft fiir Anilin Fabrika- 
tion, Germany.) 

1737. CoLtourninc Matters, O. Imray.—(The Actien 
Gesellschaft fiir Anilin Fabrikation, Germany.) 

1738. Hark Brusges, C. Mendel, London. 

1739. Foot-rest for Sewise Macuine Stanps, C. Brad- 
bury, London. 

1740. CLosep Meta.uic Cans, D. Clark, London. 

1741. Exrecrric Weipine, H. Howard, London. 

1742. New AMIDONAPHTOLSULPHONIC AciD, 8. Pitt.— 
(L. Casselle and Co., Germany.) 

1743. BuriLpinc-uP LETTERS, =, for ADVERTISING PuR- 
poses, H. Sell, London. 

1744. Steam Borers, H. H. Lake.—{J. Lorillard, 
United States.) 

1745. Manirotpinc Writincs, H. H. Lake.—-(W. @ 
Fuerth, United States.) 

1746. CouPLina Apparatus for Venicues, Societa per 
YA Zi dell’ A, ciatore Automatico Prada 
Pietro Prada and Co ndon. 

1747. Saws, J. Bowles, 

1748. CARTRIDGE EJECTORS, E. ‘Arbenz, Lon 

1749. Boit-Locxise Devices, T. Barrett — E. A. 





PP, don. 
1750. Anrmctat Romaw Cement, C. von Forell, Liver- 
pool. 
1751. a te Puiates, T. Barrett and E. A. 
Cop; PP, 
1752. Rascmer Braces for Dreunc, T. Haggart, 


Liverpool. 
1753. Sanp, G, F. W. Hope, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


438,187. Hoistivc Macuine, W. Roth, New York.— 
Filed February 20th, 1890. 

Claim.—(1) In a hoisting machine having a quick 

shaft Gand a windlass B with suitable connecting 

















gear, the combination therewith of a wheel J, com- 
to revolve with the quick shaft, and 
wheel X, Dg Spee ne ye ge) lever eit at wily 








and Y, in com. 

bination with the windlass B, quick shaft G, and 

ndapted —— gear, and with = i. 

tudinally, w 

X, having faces adapt to reciprocate the rods, 

oa soovitlent UgQ' one of the wheels 

free and re-engaging it ad the quick shaft at 
will 'so aa to bind and release the working > 

rd to defend the 


wheels =. Se... or ‘oa as hi specified, 


438,298, MANUFACTURE OF Nias Pet, 3 Evectr: 
Laure, Wag A, Menlo Park, N. J.— Filed 
1882. 

Clete tt The method of charging the inclosin 
globe of an gages electric lamp with an inert 
gas, consisting > aos ot or Benen | within 
epee FE ich 8 gas forms a part 
and ———. = constituents yay than the inert 


gas, substan rn ae Se, (2) The method of 
7 the inclosing globe of an pel Foy gerd ‘tiny 
tric p with an inert witch sul 
or decomposing within fe wlobe a gus a which a 
inert gas forms a part, such as being bad 

438,298) 





position at a pressure above that desired for the inert 
gas, and removing the constituents other than the 

ert gas, substantially as set forth. (8) The method 
> &.. = ig the p ang globe of an incand 


pn ove with cyano nm gas, and d decomposing as 
fh the the presence of a material which will receive the 
carbon and leave the nitrogen, substantially as set 
forth. (4) ne combination, with an 





oun gas to sting appar aa ‘end an incandescing A. 4 
saa within said globe, substantially? as set 


438,299, ManvuracrurE or Carpon FILA 
bonne! 2 Edison, Menlo Park, N. Nw. Filed "March 


quai bye mete of car’ consisting 
in heating ‘bonisable material in the presence 
of a substance ‘which gives off a gas other than oxygen 
to increase the re in the carbonising flask, and 
ae such pressure by heating a similar mate- 
rial in a chamber surrounding said flask, substantially 


phe dds, 


\< pel) 





as set forth. (2) The combination, in carbonising 
apparatus, of a flask containing the material to be 
and a substance which gives off a other 
than oxygen when a and an — inclosing flask 
forth. "af ay similar bstantially as set 
e combination, fn utenidg apparatus, 
ota tede ay oy moulds in said flask con 
terial to be carbonised, a substenes in sai 

flask which gives off a ‘gas other than oxygen when 
heated, and an outer inclosing flask containing a 

similar substance, substantially as set forth. 


438,406, Meruop or Utitistnc ELECTRICITY IN THE 
ORMATION OF SHEET-METAL ARTICLES, M. W. 
wey, Syracuse, 

wey, 


(438406) 











cally heating a sheet of metal, applying a suitable 
force to form the sheet as desired, and maintaining 
said sheet of metal in the heated condition while it FA 
thus formed. 








Epps’s Cocoa.—GRATEFUL AND Comrortixe.—‘ B 


ts built til to resist 
ma; euiy up un’ rte der) 
wey tendency dieones. Hi of subtle mala- 


dies are fi on geen 9 a to attack wherever 
there is a e escape many & 
fatal shaft by ourselves ig * fortified with 


ourished frame,”—Civil 


“James Epps & Co., , London. 
— makers pps’ Afternoon Chocolate Essence 
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MARINE ENGINES. 

Wir# a few exceptions the papers read before the North- 
Bast Coast Institution of Engineers are marked by a 
desirable originality. It has been the custom to say that 
engineers were as a class too conservative; too fond of 
adhering to antiquated practice. We have only to look 
at what marine engineers have done to see that the 
charge is unfounded. It is based far more on their words 
than their works; but even in the matter of words, the 
North-East Coast Institution may well ot guiltless to 
the charge. A paper read by Mr. William Russell 
Cummins last November on “ Increased Boiler Pressure 
and Increased Piston Speed for Marine Engines,” sup- 
plies us with a case in point. This paper contains pro- 
positions which are sufficiently audacious; but they were 
fairly discussed and deserve consideration. The paper 
supplies some interesting examples of the extreme 
vitelity of plausible theories which have obtained a good 
footing, and the fact enhances its interest. We cannot 
better state the object of the paper than in the author's 
own words :—‘‘ The object of this paper is to raise a few 
questions as to the advisability of increasing (1) the 
working pressure, and (2) the piston speed of marine 
engines ; and to consider what type of engine and boiler 
would best suit these new conditions. The superiority of 
the three-crank triple expansion engine over the old two- 
crank compound is generally attributed to three causes :— 
First, to increased working pressure giving a greater total 
temperature range, and allowing of a greater ratio of 
expansion; secondly, to decrease of temperature range in 
each cylinder, thus causing less loss from cylinder 
condensation ; and thirdly, to increased piston speed.” 

The reasoning on which Mr. Cummins bases his advo- 
cacy of higher pressures is purely theoretical, and his 
figures show an economy of 18 per cent. in favour of 
165 lb. over 115 lb. pressure. But to arrive at this result 
he makes certain assumptions which may or may not be 
justified ; but they have the effect of introducing a very 
important difference at the outset. He prod that 
115 steam is expanded down to 8 lb., which gives the 


ratio of expansion as od = 14°35, while steam of 165 Ib. 


is supposed to be expanded down to 6 lb., which gives 


165 27°5, or nearly twice as great a range. Itis fair 
to say that the augmented economy is due not to the rise 
in pressure, but to the increase in the ratio of expansion. 


Thus, if we invert the terminal pressure, we have 


6 
19°16 and ~ = 20°62. Under these conditions the 18 


per cent. of saving would probably disappear. In high- 
pressure steam per se there is no special element of 
economy as compared with low-pressure steam. The 
reason why high-pressure steam is more economical than 
low-pressure lies in the fact that the terminal pressure 
being by the exigencies of construction and working 
variable within only narrow limits, a large ratio of expan- 
sion can only be obtained by the use of high initial 
pressures; and it may be shown by calculation that 
to take a couple of pounds off the terminal pressure 
in a cylinder is just as effective as to add ten or 
a dozen times as much to the boiler pressure. 
Mr. Cummins calculates the quantity of steam that 
must be condensed by the performance of work, and 
shows that it will amount to 14°34 per cent. for the engine 
working at 115lb., and 17°29 per cent. for the engine 
working at 165lb. In these calculations, however, he 
takes no account of cylinder condensation, nor is it 
necessary that he should. That comes under another 
head. Mr. Cummins deals with it on the stereotyped 
lines. He says nothing new on the subject, apparently 
because he does not think that anything new remains to 
be said. Concerning jackets his views are precise; he 
has no doubt whatever that they are of no use. We 
hold that the value of jackets may be much overrated, 
but we are far from alleging that they can never do good; 
and in any case Mr. Cummins is wrong in his reasoning, 
because he has failed to understand the true theory of the 
jacket, which may be briefly stated thus: Steam being 
deposited as water in a cylinder during one stroke must 
be re-evaporated during the next stroke, because it is im- 
possible, as we have repeatedly pointed out, for a steam 
engine cylinder to play the part of a condenser. The loss 
of heat from the metal due to re-evaporation exactly coun- 
terbalances the gain in temperature due to condensation. 
It follows consequently that a certain quantity of the 
steam is evaporated twice over, once in the boiler and 
once in the cylinder, the evaporation in the cylinder 
during the exhaust stroke doing no good in the way of 
performing work. Mr. Cummins supposes a case in the 
following words :—‘‘ Condensation in the cylinder may 
be prevented by means of a steam jacket, but no economy 
can be effected thereby. Suppose a certain quantity of 
steam at 100 lb. pressure, containing 200 thermal units, 
be admitted to an unjacketted cylinder, and assume that 
the walls of the cylinder absorb 100 thermal units, a 
certain amount of energy will be extracted from the 
remaining 100 thermal units, and also a certain portion 
of the heat stored up in the cylinder walls will, as expan- 
sion proceeds, become available for doing work. Next, 
suppose the cylinder to be jacketted with steam of 1001b. 
pressure. If no steam be condensed on entering the 
cylinder, it follows that the walls must have absorbed 
100 thermal units from the steam in the jacket. In the 
one case 200 thermal units have been put into the 
cylinder and 100 thermal units into the jacket, up to the 
point of cut-off; and in the other case—to secure equal 
conditions, viz., 200 thermal units at initial temperature 
at point of cut-off—300 thermal units are put into the 
cylinder direct, the result being the same in both cases. 
Thus no economy can result from the use of a jacket, 
but it may be very convenient in cases of great 
ratios of expansion to prevent'the flooding of the cylinder.” 
He has here totally missed the point. The steam con- 





densed in the jacket is discharged from it as water. 
The steam condensed in the cylinder is discharged as 
steam. Each pound of condensed steam carried out of the 
jacket into the condenser or hot well carries away, let us 
suppose, 350 thermal units. Every pound of steam carried 
away to the condenser out of the cylinder takes with it 
about 1120 thermal units. This has to be got out of some- 
thing, and this something is the cylinder, which has to 
resign nearly as many thermal units as are required to 
convert water at the temperature proper to the terminal 
pressure in the cylinder into steam at the temperature 
proper to the condenser pressure. A portion of the 
required heat is supplied by the water itself, but this 
may be neglected. At the next stroke all the heat thus 
wasted has to be replaced by the incoming steam from 
the boiler—that is to say, by initial condensation ; and 
so the process goes on. But the steam condensed in the 
jacket is never re-evaporated, because there is no fall in 
—— in the jackets. That is the reason why it is 

tter to condense a pound of steam in the jacket than 
it is to condense a pound of steam in the cylinder. 

Mr. Cummins’ method of dealing with the “ heat-trap 
theory ’—that is to say, with the assumption that by 
limiting the range of temperature in each cylinder initial 
condensation is reduced—is a little amusing. Up to a 
pees oie | recent date, men fought for this theory 
tooth and nail. We have persistently and continuously 
maintained that it is wrong from beginning to end, as 
proved by the undisputed fact that the initial condensa- 
tion in compound and triple expansion engines is greater 
instead of smaller than in single-cylinder engines. We 
are glad to say that of late very little is heard of the 
heat-trap theory. It is dying of inanition. Mr. Cummins 
refuses to accept it, but he supplies a calculation to show 
why it ought to be true. He speaks of it as an “ alleged 
cause of the economy of the triple expansion engine,” 
but he obviously regards the whole question as shrouded 
in doubt. In truth, the theory has not a single fact to 
stand upon. If it were true, then the enormous lique- 
faction which always takes place in the high-pressure 
cylinders of triple-expansion engines could not take place, 
and, on the other hand, the low-pressure cylinders could 
not work as dry as they do. 

Mr. Cummins next proceeds to consider another cause 
of economy, namely, high speed, and he produces figures to 
show that the greater the number of revolutions an engine 
makes per minute the less steam it should condense; 
but he somewhat inconsistently, though with a strict regard 
to truth, gives away the whole case immediately by saying, 
“The generally admitted economy of the triple-expansion 
engine is 20 per cent., from which it would appear that 
the economy has been mainly due to the increase of the 
working pressure and increased expansions, and that the 
effect of the decreased temperature range in the cylinders 
and increased piston speed has in this case been inappre- 
ciable.” This is nothing more than the truth; but being 
the truth, we cannot stop here. The-truth is suggestive 
in the highest degree. The facts are pregnant facts. If 
cylinder condensation is brought about by difference in 
temperature alone, then it is certain that it must be 
diminished by reducing the range of the temperature in 
the cylinders; it is also certain that it must be reduced by 
augmenting the number of revolutions. When we find 
as we do, that these factors have no effect, or an 
inappreciable effect. When we find, for example, that the 
slowest moving engines in the world are the most 
economical. When we find that the cylinder condensa- 
tion in single-cylinder Corliss engines is considerably 
less than it isin the best triples, we are naturally led 
to the conclusion that there is something else than 
cold at work to cause liquefaction, the nature of 
which is not fully understood. The popular simple 
idea, that because a thing is cold it must condense 
steam, is true enough; but the converse proposition, that 
so long as steam is kept hot it will not condense, is not 
necessarily true. Thus, for example, steam will certainl 
condense in performing work; but no man living can te 
how or why. If we have a mixture of steam and water 
in a cylinder, it has been shown by Cotterill that the 
steam will condense as though there were no water 
present, and the water will at the same time evaporate 
as though there were no steam present. Under certain 
conditions, we can either raise steam in temperature by 
compressing it, or cause it to liquefy. Under certain 
conditions, steam will do work and yet will not liquefy. 
The difficulty of accounting in any satisfactory way for 
the large amount of condensation which takes place in 
cylinders, on the hypothesis that the metal surfaces absorb 

e heat, has proved so great, that Zeuner and his school 
hold that the metal plays a very secondary part indeed, 
and that water in the cylinder is the true cause of the 
mischief. All these things lead in the one direction— 
the necessity which exists for carrying out an exhaustive 
inquiry into the nature of the conditions which overthrow 
the extremely unstable equilibrium of steam. We know 
that liquefaction will take place in vessels which are kept 
hotter than the steam, under certain conditions; and we 
also know that water in a cylinder plays a mischievous 

art apparently out of all proportion with its quantity. 
Why 5 things should be Seanrves careful investigation 
and inquiry by competent men.—Here for the moment we 
must stop. The remainder of Mr. Cummins’ paper is sufli- 
ciently suggestive to deserve an article to itself. 








THE RiwsLte NavicaTION CoMMIT?EE.—The Commission ap- 
pointed by the Board of Trade to inquire into the scheme for pro- 
curing a waterway for poa-gaing vessels from Preston to the sea, 
re-opened on brig bay nesday, at the Surveyors’ Institu- 
tion, Westminster. The Commissioners present were -Admiral 
Sir George Nares K.C.B,, chairman, Sir Charles Hartley, C.E., 
and Mr. Wolfe ,C.E. The Chairman stated that since the 
close of the inquiry in 1889 the Commissioners had taken soundings 
in the estuary of the river Ribble, and they were now prepared to 
hear the views of all parties interested in the navigation of this 
river as to the channel which ought to be finally adopted for main- 
taining a fixed waterway from ton to the sea. Jn support of 
the views of the eo of Preston, Mr. W. H. Wheeler, 
M. Inst. C.E., Mr. Alfred Giles, C.E., M.P., and Sir Alexander 
Rendel, C.E., gave evidence. 





ENGINEERS AND FIREMEN IN THE MERCAN- 
TILE MARINE. 


_ THE average pay of engineers in the mercantile marine 
- B ng year, for superintending engineers, from £300 to 





Chict Second ‘Third 

& s 2 t £ 6 

Vessels of 500 and under 1000 tons... 182 0 .. 12210 .. 87 0 
” 000 ” o» «- 10610 .. 19610 .. O20 

» 1500 A . 21810 .. 1448 0 .. 106 0 

a 2000 tons and over 238 5 «.. 166 0 ...120 10 


Junior engineers average from £78 to £108. In some cases 
chief engineers receive from £300 to £450 and even more, 
but these special cases are not included in the average. The 
above amounts are often increased by bonuses, perquisites, &c. 
As in the majority of cases the crews of vessels under 500 
tons find their own provisions, the pay of their engineers is 
not included in the above return.! The pay of engineers in 
the mercantile marine varies in accordance with the descrip- 
tion of trade, service, size of vessel, &c., and does not 
increase gradually as in the Navy. It is also subject to 
fluctuations arising from the state of the shipping 2. 

The “ Merchant Shipping Act Amendment Act, 1862,” re- 
quires that in every foreign-going steamship? of not less than 
100 nominal horse-power, the first and second-class engineers . 
must hold Board of Trade or equally valid certificates of 
competency from the Governments of Bengal, Bombay, 
Canada, Hong Kong, Malta, New South Wales, New Zea- 
land, Queensland, Straits Settlements, Tasmania, or Vic- 
toria, a first-class certificate being necessary for the first engi- 
neer, and a second-class one at least for the second engineer. 
In foreign-going steamships of less power, or home trade 
passenger steamships, the first or only engineer, as the case 
may be, must hold at least a second-class certificate. 

These certificates are of twokinds: competency granted to 
those fulfilling and passing the necmnnnny conditions and 
examinations; servitude granted to those who had served as 
first or second engineers in British steamships before April 
1st, 1862, and to engineers and assistant-engineers of the 
Royal Navy. 

ertificates of competency are of three grades; “extra 
first-class,’ an honorary certificate intended for those wish- 
ing to prove their superior qualifications, the examination for 
which is voluntary ; first-class ; and second-class. 

The regulations regarding the qualifications for these certi- 
cates, which have recently been amended and revised, are :— 
For an “extra or honorary certificate” candidates are re- 
quired to have passed as first-class engineer. The examina- 
tion, which has seldom been passed at the first attempt, 
comprises a thorough knowledge of the construction and 
working of different forms of marine engines and propellers, 
in all their parts; sufficient acquaintance with the elements 
of theoretical mechanics to comprehend the —- upon 
which the machine works, and to illustrate his knowledge 
by numerical examples; sufficient knowledge of the theory of 
strain and stress to deduce the ordinary rules for bending 
rectangular, and bending and twisting round bars; acquaint- 
ance with the principles of expansion and the modern 
theory of heat, and ability to solve such questions as may 
be set as to duty and economy in connection with engines 
and boilers; to apply the indicator and to draw the proper 
conclusions from the diagrams, and to construct approximate 
diagrams for any given data; to produce without a copy a fair 
working drawing of any part of the machinery, with 
dimensions fit to work from ; to understand the principles of 
action of paddle-wheels and screw propellers; to estimate 
numerically the effect in consumption of fuel and speed of 
ship due to any alteration in diameter, Fewer revolutions, 
&c. &c.; to give a description of boilers and methods of stay- 
ing them, and to a knowledge of the theoretical 
principles regulating their construction, and ability to calcu- 
late the strength of boiler-rivetting, shells, and stays; to 
understand the general nature of strains and stresses pro- 
duced by steam pressure and by expansion from unequal 
temperatures in boiler shells; a knowledge of safety valve 
construction, principles involved in determining their size, 
and the construction of deadweight and spring-loaded valves. 
A thorough knowledge of the theory of combustion; thechemi- 
cal composition of fuels; theirevaporativeduty; production of 
draught; effect as to economy, safety, wear and tear: of, 
increasing or diminishing the proportion of heating surface, 
of grate bar surface, of area of section of air passages, of area 
of water surface, of steam capacity and space, and water 
capacity; to explain the formation of scale, precipitation of salt, 
and precautionary means adopted against with jet and surface 
condensers; to understand the general principles of construc- 
tion of barometers, salinometers, thermometers, steam and 
vacuum gauges; to be familiar with the general results of 
corrosion, galvanic action, and pitting in boilers, and the 
use of soda and zinc therein; to give a variety of illus- 
trations showing how defects have arisen from accidents, 
deterioration, imperfect construction; how these defects 
might have been prevented and the best way of repairing 
them ; to an intimate knowledge of boiler cements, 
india-rubber, and lubricants in general use in steamers ; to 
understand the causes of spontaneous combustion and forma- 
tion of explosive gases in coal holds, and the necessary pre- 
cautionary measures to prevent accidents therefrom. 

A candidate for a first-class certificate must be not under 
twenty-two years of age, and have served with a second-class 
certificate of competency for one year at sea as second 
engineer in a foreign-going steamship, or as third engineer, 
or for eighteen months as fourth engineer, in ships where 
more than three or four engineers are carried, and their 
names entered in the articles in their respective ratings, 
provided he has been regularly in charge of a watch, or have 
served under similar conditions for eighteen months in a 
home trade nger steamship, or have acquired the rank 
of engineer in the Royal Navy. He will be required to 
make an intelligible hand sketch or a working drawing of 
one or more of the principal parts of a steam engine, and to 
mark in without a copy all n dimensions in figures, 
so that the sketch or drawing can be worked from. Fine 
drawing is not ted, and in the proportions of the parts 
a wide margin will be allowed. The drawing must be prac- 
tically a working one, giving a sufficient number of views to 
show the parts fully. A clear hand sketch, showing the 
construction completely and fully dimensioned, will be 
accepted as an alternative. He must be able to take off and 
calculate indicator diagrams; calculate safety-valve pressures 
and strength of the boiler shells, stays, and rivetting; state 
the general proportions of the principal parts of the 
machinery to each other; calculate the bending, direct, and 
torsional strength in round bars, and the bending stress in 


1 The same remark = to firemen. 
2 i.e, Plying beyond Brest and the Elbe, 
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rectangular bars with given loads; explain the method of 
altering and testing the setting of the slide valves; to sketch 
about what difference any alteration in the slide valve will 
make in the indicator diagram, and explain the method of 
testing the fairness of shafts and of adjusting them; and to 
be conversant with surface condensation, superheating, and 
the working of steam expansively. The knowledge of 
arithmetic required includes mensuration of superficies and 
solids, extraction of the square root, and application of these 
rules to questions as to duty, economy, and power of engines 
and boilers, and to stresses in levers, rods, and shafts of 


engines. 

A candidate for a second-class certificate must be not under 
twenty-one years of age, and have either served for at least 
three years an apprenticeship to an engineer, during which 
time he must have been employed in making and repairing 
engines; or have served for not less than years as a 
journeyman mechanic in some factory or workshop in the 
same kind of employment. In both cases he must also have 
served at sea on regular watch for at least one year in the 
foreign or eighteen months in the home or coasting trade, or 
have acquired the rank of assistant-engineer in the Royal Navy. 
When the workshop service has been in a place where steam 
engines are not e, but where the class of work done is of 
a similar nature, or where the department in which the appli- 
cant has been principelly engaged is not fitting or erecting, 
the service may be accepted by permission of the Board of 
Trade with an additional year in the engine-room. Where 
there has not been any workshop service, the candidate must 
have served for at least four years at sea as an engineer on 
regular watch in the foreign, or six years in the home or 
coasting trade. Service on board vessels with auxiliary steam 
power counts towards qualifying candidates to the extent of 
one half the time the vessel is actually at sea, or the whole 
time under steam. Two months of lake or river service in a 
capacity not lower than that of third engineer is equivalent 
to one month of sea service. Service in the capacity of 
engine-room artificer in the Royal Navy counts to qualify if 
during such service the candidate has had charge of an 
engine-room watch. If the service has been on shore it 
counts only as workshop time. 

Candidates are required to give a description of the boilers 
and the method of staying them, together with the use and 
management of the different cocks, pipes, valves, and 
connections; to understand how to correct defects from 
accident, decay, &c., and the means of repairing them; to 
understand the use of the barometer, salinometer, and 
thermometer, and the principles of their construction; to 
state the causes, pve mai usual remedies for corrosion and 
incrustation ; to show how a temporary or permanent repair 
could be effected in case of derangement of part of a. 
machinery or total breakdown ; to pass a creditable examina- 
tion as to the various constructions of paddle and screw 
engines in general use, and as to the details of both external 
and internal parts and their use; to possess a creditable 
knowledge of the prominent facts relating to combustion, 
heat, and steam; to write legibly, understand the first five 
rules of arithmetic and decimals, and their application to 
questions about consumption of stores, full capacities of 
tanks and bunkers, duty of pumps, and direct strains for 
engines and boilers. 

In deciding whether a candidate has passed, due con- 
sideration is always given to the amount of sea experience 
he has had. If the result of the viva voce examination taken 
in connection with the answers to such questions as the can- 
didate has worked out satisfy the examiners that he is com- 

tent to take charge of engines of 100 nominal horse-power, 

e will be declared to have passed. 

The chief difference between the engineers of the mercantile 
marine and those of the Navy is that the aim of the former 
is to make a rapid e, and of the latter to eco- 
nomise fuel, the regulations on this subject bordering on 
absurdity. z 

Naval engineers have little experience in driving en- 
gines at high speed for long periods. Up to June last the 
speed at which the greatest distance per ton of coal could be 
run was considered to lie between four and seven knots an 
hour. After the most economical speed had been ascertained 
by trials, all cruising under steam and ordinary es were 
to be performed at that rate. The present rates of speed at 
which passages are to be made on general service are :— 
“ Ordinary speed”: The engines are not to be worked over 
one-fifth of their specified power with natural draught. 
‘* With despatch”’: The engines not to be worked over two- 
fifths of their power specified under similar conditions. 
“* With all despatch’’: The engines are to be worked at the 
highest power attainable with natural draught; but the 
horse-power developed is not to exceed the specified natural 
draught-power, i.c., with an air pressure not exceeding half an 
inch. In troopships employed on the Indian overland troop 
service the speed on all ordinary occasions with troops on 
board is not to exceed nine knots an hour; at other times, 
the strictest economy compatible with the nature of the service 
is to be observed in the consumption of coal. 

A favourite contention of the Admiralty is that while a 
naval engineer, in addition to his superior educational, pro- 
fessional, and social qualifications, can take charge of the 
machinery of the largest ocean steamers, mercantile marine 
engineers will be lost on board a war vessel, owing to the mul- 
tiplicity of auxiliary engines and machinery; but the larger 
ocean steamers are rapidly equalling war-vesselsin this respect, 
while the number of men under their engineers’ control is 
larger than in war vessels. Naval engineers would be equally 
lost on board an ocean steamer, where they would have to 
drive the engines, execute repairs, and keep watch, there not 
being any engine-room artificers to perform these duties 
or any part of them. A practical commentary on this con- 
tention is that the Admiralty, when requiring an engineer 
for temporary service, offer engineers of the mercantile marine 
with three years’ service, no examination being required, 
the same pay as their own highly-trained officer with fourteen 
years’ service. 

The average pay of firemen is for 


Leading firemen. Firemen. 

Vessels of 500 and under 1000 tons .. £62 2 0 -. £56 0 0 
1000 and under 1500 tons... 6316 0 .. .. 560 0 

1500 and nnder 2000 tons... 6410 0 .. .. 5615 0 
2000tonsandover .. .. 6600 .. .. 5615 0 


Taking into consideration that the engineers of the mer- 
cantile marine are not subject to any deduction for time on 
half-pay, messing, uniform, and other incidental expenses, 
their pay is superior to that of the naval engineer, but they 
have no pensions. This is a serious item, the retired pay of 
naval engineers amounting to two-thirds the pay of those on 
the active list. The pay of firemen also is superior to that of 
naval stokers. 





The Marine “Engineers’ Union have adopted as their 
minimum rates :— 





| Steamers of 600 tons 


Steamers under 600 
| tons net register. | ue ho ae > 


| 
| 
| 
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23/E3 v3 33/23/23 23 2 
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Baltic, Bilbao—Bay Ports— | 
Gibraltar, Black Sea, Medi- ce ath oe ond 
terranean, per year .. .. 168 | 120, 78 72 180 | 182| 90/| 84 
North pr ssn vel goad -. 198 | 144 | 96) 84 | 198 144) 96) 84 
South Atlantic, Suez Canal, 
East India, West Indies, } | } } | 
West Coast of Africa oe| 204 144| 96) S84 | 216 | 156 | 108 | 96 
Oil-carrying ships of any | | | 
tonnage, any voyage.. .. 240 | 168 | 100; 6); —)—|-\|- 
In the China coasting trade the rates are :— 
& 8. d, 
First engineer, first two years .. .. .. .. 336 0 0 
First engineer, after two years... .. .. 4. 365 14 0 
First engineer, after five years .. .. .. .. 390 0 0 
Second engineer .. .. .. «. . 234 00 
Third engineer. . 166 0 0 








RATING OF MACHINERY. 


IN view of the discussion in the House of Commons on this subject, 
the text of the two Bills ordered by the House to be printed on 
the 26th of November last will be of interest. The following is the 
text of the first, which is entitled, ‘‘A Bill to amend the Law 
relating to the Rating of Hereditaments containing Machinery,’ 
as prepared and brought in by Mr. E. Knatchbull Hugessen, Sir 
Bernhard Samuelson, Sir William Houldsworth, Mr. Winterbotham, 
Mr. Gerald Balfour, and Mr. Tomlinson :— 

Whereas questions have from time to time arisen as to how far 
machinery is to be taken into consideration in estimating the 
rateable value of the premises in which any trade, business, or 
manufacture is carried on, and it is expedient to amend the law 
relating thereto: Be it therefore enacted by the Queen’s most 
Excellent Majesty, by and with the advice and consent of the Lords 
Spiritual and Temporal, and Commons, in the present Parliament 
assembled, and by the authority of the same, as follows :— 

(1) From and after the passing of this Act, in estimating for the 
purpose of assessment to the poor rate, county rate, borough rate, 
or any other rate leviable upon property rateable to the relief of 
the poor, the rateable value of any tenement or premises occupied 
for any trade, business, or manufacturi rposes, the annual 
value of the machinery in this section ‘oak upon such tenemert 
or premises shall be taken into consideration ; that is to say—first, 
water-wheels, steam, gas, air, and electric engines, steam boilers, 
and all other fixed motive powers and the fixed appurtenances 
thereof; second, shafts, wheels, drums, and other fixed power 
machinery which transmits the action of motive power to other 
machinery, fixed or loose. 

(2) Save as in the last section provided, no machinery, whether 
attached to the tenement or premises or not, shall be taken into 
consideration in estimating such rateable value. 

(3) Nothing in this Act contained shall apply to the rating of 
waterworks, gasworks, or collieries. 

4) This Act shall not apply to Scotland or Ireland. 

5) This Act may be cited as the Rating of Machinery Act, 1891. 

The Bill marked No. 2 was prepared and brought in by Mr. 
H. 8. Wright, Mr. Oldroyd, Mr. T. H. Sidebottom, Mr. Herbert 
Gladstone, Mr. J. A. Bright, Mr. Mather, and Mr. Mowbray, and 
is as follows :— 

Whereas questions have from time to time arisen as to how far 
machinery is to be taken into consideration in estimating the rate- 
able value of the premises in which any trade, business, or manu- 
facture is carried on, and it a to amend the law relating 
thereto: Be it therefore e by the Queen’s most Excellent 
ee by and with the advice and consent of the Lords Spiritual 
and Temporal, and C , in this p t Parliament assembled, 
and “4 e authority of the same, as follows :— 

(1) From and after the ing of this Act, in estimating for the 
purpose of any valuation Fist or poor or other local rate the gross 
estimated rental or rateable value of any hereditament occupied 
for any trade, business, or manufacturing purposes, any i 
value arising from machinery which is cae mew 4 for any manu- 
facturing process and is only fixed to the h itament for the 
oe of steadying it, and which can be removed without injury 
to the hereditament or to itself—and does not require any special 
construction or adaptation of the hereditament in which it is used— 
shall be excluded. 

(2) Nothing in this Act contained shall apply to the rating of 
waterworks, gasworks, or collieries. 

(3) This Act shall not apply to Scotland or Ireland. 

J by Ay Act may be cited as the Rating of Machinery—No, 2— 
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THE INSTITUTION OF CIVIL ENGINEERS. 


ELECTRIC MINING MACHINERY. 


AT the tenth ordinary meeting of the session, on Tuesday, the 
3rd of February, Sir John Coode, K.C.M.G., President, in the chair, 
the paper read was on “‘ Electric Mining-Machinery,” y | Messrs. 
Llewelyn B. and Claude W. Atkinson, Assoc. MM. Inst. C.E. 

During the last four years, the authors had been constantly 
connected with the application of electricity to mining, and had 
spent a considerable amount of time underground, both in yn goa 
mental work and in teaching those who would have charge of the 
electrical peri 4 It was pointed out in what way the conditions 
of mining work differed from those existing in other industries, 
and how they had been dealt with, and some of the machinery now 
actually employed was described. e use of compressed air was 
then discussed, and the results of experiments were given, showi 
that the efficiency of this method of transmitting power was 45° 
per cent. for an air-pressure of 19 lb. per square inch, decreasing 
to 25°8 per cent. for an air-pressure of 40 Ib. From more recent 
experiments by Professor Kennedy, F.R.S., M. Inst. C.E., it was 
found that in practice an efficiency of 31 per cent. might be realised, 
or 45 per cent. if the air was heated before being passed into the 
motor. In the case of the electrical transmission of en 
except when distributed into very small units, there was little 
difficulty in obtaining 50 per cent. of the power expended in the 
am and there were cases in which an efficiency of 75 per cent. 
had been realised. 


One of the most important points with regard to the employ- 
ment of electricity in coal mines was whether a motor would be 
likely to cause an explosion. It was necessary in the case of a 
machine which perhaps might have to work for several hours with- 
out attention to guard inst the possible accumulation of an 
explosive at e d the brushes. For this purpose the 
authors had enclosed either the whole armature or the commutator 
only in a practically air-tight casing, and the method had been 
successfully applied to a motor of 40-horse power. The temperature 
had been kept down to 70 deg. Fah. above that of the atmosphere 
by allowing a sufficiently large cooli , namely, 2°3 square 


. 
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ing-surface. 
inches per watt. To meet the objection that if the fire-damp 





should leak into these covers the resulting explosion might be as 
disastrous as if they did not exist, it was pointed out that when- 
ever the proportion of marsh-gas to air exceeded 3 or 4 per cent,, 
combustion would take place quietly, and the resulting carbonic 
acid would tend to prevent explosion in the case of farther leakage, 
Moreover, the authors poopeses, in special cases, to introduce a 
constant supply of carbon dioxide from a steel cylinder into the 
interior of the casing, thus peovenaing ingress of an explosive 
mixture. Similar methods were — for enclosing the switches 
and sparking was prevented by previding a resistance coil of small 
self-induction which was always connected to the ends of the mag- 
netising coil so as to form a path through which the current in the 
latter might continue even when the main circuit was broken. The 
switch itself also had a resistance coil connected to the several 
points with which it made contact, so that by slowly opening the 
circuit sparking was practically done away with. 

The application of electricity to pumping in mines was then 
deseri' and illustrated. The use of belts for dri was not 
recommended on account of the want of space and the difficulty of 
keeping them in good condition in dirty and wet situations, 

employment of electric power for ee, coal-cutting 
machinery was suggested in 18/3 by Mr. H ide, and first 
— appli y Mr. F, Mori in 1887, whose machine was 
illustrated. It had a cutter of the bar type, revolving upon its 
axis, and was driven by a dynamo having a normal output of 
10-horse power, situated at a distance of about a mile. It was 
built by Messrs. W. T. Goolden and Co, Their next machine was 
one in which the armature shaft itself was made to carry the 
cutter bar. Later developments of these electrical coal-cutters 
were given. The proper form and dimensions of the cutters were 
then discussed at some length, the authors preferring the bar type 
to that in which the tools were fixed into the periphery of a disc, 
not only as being less liable to be held fast by a fall of coal, but as 
cutting to a much greater depth. The cutter bar ran at the rate 
of 500 revolutions per minute, and on an average, including stop- 

, from 20 to $0 cqunce yards per hour might be cut in fairly 

coal, At Lord St. Oswald’s colliery at Nostell, 55 yards were 
bared to an average depth of 3ft. 8in. in 75 minutes. relative 
cost of cutting coal in this way and by hand showed a difference in 
favour of the machine of 1s. 6d. per ton. 

An electric boring machine was described, and also an arrange- 
ment for driving an Ingersoll percussive rock drill by electricity, as 
well as a special form of dynamo adapted for use in transmitting 
power for electric mining work, with a high vol 

The authors arrived at the following conclusions :—(a) That 
electric power was destined to b an important factor in 
mining mechanics, on account of—({1) The facility with which it 
could be used with machines which required tc be moved from time 
to time. (2) The great economy in first cost and reduced cost in 
ons owing to its efficiency being higher than that of com- 
P air, or any other medium of power transmission. (3) The 
smaller cost of maintaining the cables, as compared with piping, on 
shifting floors in roadways, &c. (b) That the methods descri 
were sufficient to obviate all objections to the use of electric motors 
in coal mining, whether by excluding inflammable gases or by con- 
structions which would allow of their safe combustion, (c) That 
the experiments, trials and practical work, extending over four 
years, showed that—(1) Electrical pumps might be used with ad- 
vantage and economy for mine-draining. (2) Electrical coal- 
cutters could replace hand-labour, with saving in cost, and increased 
production of coal. (3) Electrical drilling machines were available 
in place of machinery worked by hand or compressed air. 











New STEAMER FOR THE WHITE Star Ling.—There has been 
launched from the ee of Messrs, Harland and Wolff, Belfast, 
another addition to the already long list of steamers which this 
eminent firm have built for the White Star Line. The Nomadic, 
as this vessel is called, is the first of two steamers now in course of 
construction, and will be followed by the Tauric, which is expected 
to be launched about the middle of March. ‘The dimensions of 
these vessels are :—Length, 460ft.; breadth, 49ft.; depth, 35ft. 
Their register tonnage will be about 5750 tons respectively, and, 
like their greater predecessors the Teutonic and Majestic, they 
will be propelled by twin screws. The satisfactory experience 
gained in the Cufic and the Runic, which during the time they 
have been e in the trade have landed 19,097 cattle safely, 
and only lost 121, or 4% of 1 per cent., all losses being due to 
sickness, none being due to stress of weather, has been availed of 
in the present instance, and both these steamers are being specially 
built with a view to the carriage of cargo and cattle. The utmost 
care has been bestowed in the arrangement of fittings and ventila- 
tion, and in the cattlemen’s quarters, and it is hoped that good as 
the record of the White Star steamers now is in respect of the safe 

iage of cattle, it may be equalled and even surpassed when the 
Nomadic and Tauric get fairly to work. 

CLONMEL WaATERWORKS.—A Local Government Board inquiry 
was held on February 3rd, at Clonmel, in Ireland, with reference 
to an application from the Corporation for a Provisional Order for 
the purchase of lands and a loan of £14,437 10s. for the con- 
struction of waterworks. Mr. Cotton, C.E., Government 
Board inspector, conducted the inquiry. The Corporation adver- 
tised an open competition for the best scheme. Acting under the 
advice of a London assessor, they finally selected one pre by 
Mr. W. H. Radford, C.E., of Notting , and en him to 
superintend the works. Mr. Radford explained the plans and 
scheme. One acre of land was required for a service reservoir, a 
small quantity of land for the water intake, certain mill water 
rights, and rights of way. The present water supply is from 
shallow wells, very liable to contamination and very hard. 

ublic supply is required for fire extinction, sewer flushing, closets, 
ths, domestic use, and trade purposes. The population to be 
supplied is 12,000, and the estimated quantity required is 
295/000 gallons a-day, but much more than this can be supplied. 
The water will be taken from the Glenmorgan mountain stream, 
about three miles from the town. There is a watershed of 1700 
acres on the old red sandstone, chiefly moorland and mountain 
farms. There are also many constant springs above the intake. 
The water is soft and pure. There will be an ample 
supply of water in the stream from day to day in the driest 
, and therefore no impoundage is necessary. The rainfall 

is from 40in. to 50in. annually. The intake is in a secluded posi- 
tion, and it will be protected and surrounded with walls. The 
water will be taken from below the surface, and rane screened 
at the intake through filter baskets. There will be a 7in. supply 
main 3680 yards long from intake to reservoir, with a fall of 82ft. 
and delivery of 506,000 gallons a day. The reservoir and filter beds 
will be placed together on a hill near the town, The filter beds 
will be 450 yards in area, and divided in four parts for convenient 
cleansing. The service reservoir will be constructed of concrete, 
and covered with concrete arching. The capacity of reservoir will 
be 450,000 gallons, or twodays’ supply. The 9in. service main from 
the reservoir to town will have working hydraulic gradient of 1 in 
139, and at that gradient it will deliver water 30ft. above the eaves 
of the highest building. At the hydraulic gradient it will deliver 
38,640 gallons an hour—two and a-half times the average hourly 
consumption being only 23,437 gallons an hour. There will be six 
miles of 6in., 5in., 4in, and 3in. iron mains in the town streets. 
There will be all proper air-valves, stop-valves, scour-valves, fire 
hydrants, fountains and house connections. Mr. Radford thought 
the local conditions favourable to the execution of most satisfactory 
works, which would prove a great boon and blessing to the town. 
There was some opposition from some property owners, who 
thought the sewerage scheme should be carried out before the 
waterworks, The a a had accepted a sewerage scheme 
also prepared by Mr. W. H. Radford in open competitien ; but 
they thought it better to finish the waterworks before commencing 
the sewerage. The Town Clerk—Mr. O’Brien—and fifty or sixty 
ocal witnesses gave evidence. Mr, D, Clancy and Mr. Burke were 
solicitors for the Corporation. 
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RAILWAY MATTERS, 


Ir has been decided to begin the construction of the 
reat Siberian Railway this year by laying down a few versts at 
the further end from bdivostock, 


Ramway building in Canada has made great strides 
during the last d ie. Last year about 640 miles were con- 
structed, and the total mileage is now some 13,500, which, as 
compared with 6891 ten years ago, shows an increase of 100 per 
cent. 

Tue death is announced of Mr. George Latham, C.E., 
who has been about ten years in Southland, N.Z. He was at one 
time engineer on large railways in England, and he surveyed the 
first proposed overland route to India, vid Turkey and Asia Minor. 
He went to New Zealand as engineer of the Lake Ellesmere Rail- 
way and Land Company. 


Tue Journal of the German Railway Association 
states that the Paris, Lyons, and Mediterranean Railway Com- 
pany, with the ay ate of the Minister of Public Works, have 
caused a survey to be made for a rack railway on the Abt system 
from Cluses to the Italian frontier, by St. Gervais and Chamounie, 
and that the line is to be built forthwith. 


Tux report of the Directors of the North London 
Railway, to be presented at the meeting on Thursday next, 
suggests a dividend making up 5 per cent. on ference shares, 
and 4°75 per cent. on second preference ‘5S per cent, on 
ordinary. The return of the stock shows no change in the num- 
bers of engines, carriages, or wagons, The total cost of main- 
tenance of way and works during the half-year was £15,955, 


AnoTHER form of the “single rail” seller is 
brought forward in the American papers, and probably will soon 
find its way here. When examined it is found to be a three-rail 
railway, two rails being employed so as to dispense with the 
ordinary second rail. There is also being started the ‘‘ Unicycle 
Elevated Railway.” This is a three-rail line to carry the Unicycle 
cars. Each car, however, has two ies, and in each © is 
a ‘‘ Unicycle,” supported by four other wheels of about the 
same size, 


In 1880 the steel rail production of the United States 
was only 852,196 tons, produced by ten concerns. Nearly twice 
the Pao Ses is now produced by little more than half as many com- 
panies, illustrating the irresistible ba yin Baye consolidation 
of modern industry in a few hands. It is plainly all but hopeless 
for any new concern to attempt to enter the field in competition 
with the older established organisations, which now enjoy a prac- 
tical monopoly within the range of price at which rails can be 
imported, 

THE cot of the Belgian Government on the State 
lines in 1889 shows that there are yet about one-third of the roads 
laid with iron rails. Most of the main and express routes are, 
however, furnished with steel, the iron rails being retained chiefly 
on secondary or branch lines, Since 1888 the mileage of iron rails 
has decreased 240 kilometres, whilst that of steel has increased by 
270 kilometres, the extra 30 kilometres being presumably due to 
new lines, and equipped with steel. The average price paid for 
steel rails in 1889 was 115°52f., as against 115°65f. in 1888. 


Tue total expenditure on the French State lines in 
1889 was 26,898,618f. (£1,075,945), against 26,583,229f. (£1,063,329 
in 1888. There was thus an increase for 1889 of 315,389f., or 11 
percent. Per kilometre Boy? for traffic, the a in 1889 
was 10,247f., against 10,236f. in 1888 ; per train ki A 
in 1889, compared with 2243f. in 1888. The net i in 1889 
thus amounted to 8,241,138f. (£329,646), against 7,626,760f. 
(£305,070) in 1888, which shows the improvement in the net earn- 
ings for 1889 to have been 614,378f., or 8°06 per cent. Per kilo- 
metre open for traffic, the net receipts rose from 2937f. in 1888 to 
3139f. in 1889, or 6°88 per cent.; per train kilometre, from 0-644f. 
in 1888 to 0°682f. in 1 , or 5°9 per cent. The proportion of the 
total expenditure to total receipts, on the other hand, fell from 
777 per cent. in 1888 to 76°55 per cent. in 1889. 


A LiverpPoo. correspondent aye :— Directions have 
been issued to the London and North-Western Railway officials at 
Rugby, Stafford, Crewe, and to furnish the Railway Com- 
mission with a return of the hours worked by the respective staffs, 
and in connection with this there has been a remission of hours 
affecting drivers, signalmen, and shunters, At Edgehill no shunter 
will work more than ten h and passenger guards are to 
be paid for Sunday duty, cating from yesterday, and goods 
guards are to receive for Bonday work time and a half, instead of 
so much a trip. The hours of shunters have been reduced to a 
maximum of ten hours per day. The maximum of hours for 
drivers and firemen has been reduced from fifteen to thirteen, and 
it has been ordered that a driver shall cease work within thirteen 
a rather than proceed on a journey in which he may exceed 
the limit. ’ 


THREE decapod engines, says the Engineering News, 
which are being built for the Chicago, Burlington, and Quincy 
Railroad by the Rogers Locomotive and Machine Works, of 
Paterson, N.J., are an evidence of the tendency to increased 
Mey of locomotives. The Erie specifications are for a load 
of 161,0001b., and the engines above referred to have a weight of 
about 150,000 Ib. on the driving wheels, and have no truck. The 
engines are for heavy work on mountain grades, Cylinders, 22in. 
b gge driving wheels, 50in. diameter. The boiler is straight, 

in. diameter ; the fire-box is of the Belpaire type, 11ft. long, 
60in. wide at the crown, and 4lin. wide at the grate. There are 
229 tubes, 2hin. diameter, and 14ft. 6in. long; te area, 37 
square feet; heating surface, 2370 square feet. e tender is 
carried on 33in. wheels, and the tank a capacity of 3480 galls. 
Air brakes are fitted to all driving and tender wheels, 


Frw people have any conception of the enormous 
extent of city and suburban traffic in the cities of the United 
States. A few statistics are more pry ei than pages of 
rhetoric. The official returns show that during the year ending 
September 30th, 1889, the 110 street railways in the state of New 
York carried over 686,000,000 passengers, or 100 times the total 
population. In New York city alone the surface and the elevated 
roads carried ther about 400,000,000. In Boston, 100,000,000, 
and in Philadelphia, 150,000,000 passengers were carried. In 
fact, statistics indicate that the street railways of the United States 
—_ something like twice as many ngers as all the steam 
roads, and moreover, it has also been found that the number of 
passengers increases from year to year in a much greater ratio 
than the population, which means, not only that more people ride, 
but that the same people ride more frequently each succeeding 
year, 


On October Ist last a tramway was inaugurated at 
Berne on the Mekarsky compressed air system. The line is 1°86 
miles in length. It is laid on a highway, and has nine turnouts 
and crossings. The difference of level between the two extremities 
of the line is 102ft.; the mean gradient is 1 in 11°4, the 
steepest gradient being 1 in 66 for a length of 430ft. The 
permanent way is on the Demerbrau system, with a gauge of 1 m. 
The motive power employed is about 50-horse power. A ten- 
minute service is given, seven carriages out of ten which the com- 

ny possesses being sufficient for the requirements of this service, 

t takes ten minutes to raise an empty reservoir to the greatest 
pressure, the reservoir having a capacity of 2120 litres. The 
carriages contain seats for sixteen, and standing places for twelve. 
They weigh 6-4 tons. The maximum speed permitted is 7°5 miles 
per hour in town, and 31 miles outside. The fare is 1‘9d. for the 
complete journey, and ‘95d. for a part only of the journey. 





NOTES AND MEMORANDA. 


TE number of journeys made by the engines of the 
Metropolitan Fire Brigade last year was 33,261, and the total dis- 
tance run was 65,455 miles. 


THERE was a large increase in the production of 
i and ferro-manganese in the United States last year, 
the production being 149,162 net tons, against 85,823 tons in 1380? 
54,769 tons in 1888, and 47,598 tons in 1887. 


AccorpinG to the returns of the American Iron and 
Steel Association, the total production of pig iron during the year 
1890 was 10,307,028 net tons of 20001b. or 9,202,703 gross tons of 
2240 lb., against 7,603,642 ~~ tons in 1889—an increase of 
1,599,061 gross tons, or over 21 per cent. 


THE quantity of water used for extinguishing fires in 
the Metropolis during the year 1890 was between 20 and 21 million 
gallons, or about 92,000 tons. Of this quantity about 8 million 
gallons, or about 40 per cent. of the whole, was taken from 
the river, canals, and docks, and the remainder from the street 
pipes. 

At a recent meeting of the Paris Academy of Sciences 
a paper was read on “‘ An Isochronous Pendulum,” by the late Prof. 
Phillips, This was one of the last memoirs prepared by Prof. Phillips 
before his death. It contains a description of a method of render- 
ing the oscillations of a pendulum perfectly isochronous by means 
of a small steel spring. M. Wolf has conducted a series of experi- 
ments with a view of testing the efficienoy of the method, and has 
obtained very satisfactory results, 


In an article on the preservation of timber, in the 
Transit, Mr. E. A. Wallberg remarks that whatever preservative 
is to be applied, the timber for piles, subjected to the action of 
sea worms, should first. be charred, so as to kill any germs near 
the surface, open the pores of the wood for the antiseptic, and 
destroy the nutritive matter upon which the worm lives while 
Lnne action. The mpexond sound condition of the piles 
in the Charleston wharfs after seven years of exposure proves the 
efficacy of this process, 


A CORRESPONDENT of the Times reports the discovery 
of a vast tomb of the high priests of Ammon, monarch of the 
gods, and local divinity of Thebes, on the exact spot in the lime- 
stone cliffs of the Libyan Mountain, west of Thebes, near Dehr El 
Bahri, where Brugsch Bey made his famous find of Royal mummies 
in 1881. The tomb is 25 metres below the surface, and it has two 
stories, the upper one not yet opened. In the lower 240 sarcophagi 
have been already discovered, the oldest dating back to the 
Eleventh Dynasty, 2500 B.c, Vases and bronzes in perfect 
preservation have been found. 


A DICHROMATE CELL is described by M. Gendron (Dingl. 
Polyt.), in which potassium or sodium dichromate forms the de- 

larising fluid, and is capable of yielding a powerful current for a 
Goethensd period. The area of its electrodes is large in proportion 
to the capacity of the cell; the internal resistance is small, the 
electrodes being placed parallel, and as closely to one another as is 
practicable. The zinc plates are readily exchanged without the 
necessity of interrupting the current, the fluid can be kept ata 
constant level, whilst the spent liquor is removed from the lower 

rt of the cell by the aid of an automatic arrang t of valves, 
ull details and drawings being given in the original. 


Tue Imperial Statistical Bureau of Prussia has just 
published statistics regarding the number of steam boilers and 
engines in use in Prussia during 1890, The following are the 
figures, those given in brackets referring to the numbers em’ — 
in the previous year :— meng boilers, 48,538 (47,151) ; 
stationary steam engines, 46,554 (45,192) ; portable boilers and 
locomotives, 12,822 (12,177); marine boilers, 2046 (1836) ; marine 
engines, 2007 (1674). In percentages the increases are respec- 
tively :—2°9 per cent., 3 per cent., 5-3 per cent., 11°4 per cent., 
and 19°9 per cent. The figures do not include those boilers 
and engines used in the Royal Navy or by the military 
administration. 

A CORRESPONDENT, writing to Nature on the erosive 
action of frost, says:—‘‘ A somewhat striking illustration of the 
erosive action of frost was to be seen on a reservoir—North Wales 
Paper Company’s—near here a few days ago. The reservoir—a 
fairly large one—is supplied by a stream entering at its upper end, 
and during the late severe frost was covered with ice to a thickness 
of about eight inches, the ice being firmly attached to the mud and 
soil of the banks, especially in the narrower parts. With the 
thaw, about ten days ago, came a very heavy fall of rain, which 
resulted in the depth of water in the reservoir being raised some 
two feet. The sheet of ice then floating on this increased surface 
area, tore away for long distances the adjacent mud and soil to 
which it was attached, and to such an extent that the contour of 
the banks at the narrower portion of the reservoir was completely 
reproduced by a band of soil from one to two feet wide fringing 
the sheet of ice, and upon which were growing many plants, 

, &c. As the ice melted, this material would seriously 
assist the silting up of the reservoir, and no doubt similar action 
has taken place in other cases,” 





Tue results of experiments on the effects of pressure 
on ice are described, in the American Journal of Science, by R. W. 
Wood, jun. A solid steel piston was turned to work a ina 
cylindrical cavity drilled in a block of cast, iron. A small hole, 
like the vent of a cannon, communicated with the bottom of the 
cavity. Ice was placed in the cavity, and the piston inserted. At 
a pressure of 44 tons to the inch small cylindrical pieces of clear 
ice spurted from the orifice. To test at what pressure ice at the 
melting point would become fluid as a mass, a similar iron block, 
without a vent, was filled with ice, in which were embedded several 
small bullets. The pressures were carried up to twenty tons per 
square inch without the ice being reduced toa liquid state. When 
this point was reached, fine jets of spray spurted in all directions 
from the block of iron; the ice was afterwards found, however, to 
have had sufficient viscosity to support the weight of the shot. It 
is possible, however, that the piston got jammed in the cylindrical 
cavity, and thus the ice might not be under the pressure indicated 
by the gauge. The experiments lead Mr. Wood to the conviction 
that any theory is questionable which azcounts for peculiar motions 
of glacial ice by supposing the existence of a layer of pressure- 
molten water beneath the mass, 


For softening water by means of hydrated oxide of lead 
cheaply, it is necessary to obtain the oxide, and the following 
parm has been devised by M. Villon. A solution of sodium 
nitrate is placed in a vat, divided into two compartments by 
a diaphragm; lead electrodes of large surface are placed in 
the cabation and the current from a dynamo then passed through. 
The sodium nitrate is decomposed, caustic soda being formed 
in the negative compartment and nitric acid at the itive 

le from which it dissolves a certain quantity of lead, forming 
ead nitrate. When the current has passed through the liquid for 
a certain time, the solutions are run frcm the two compartments 
into a second vat and there mixed by means of an agitator. The 
soda precipitates hydrated oxide of lead and itself forms sodium 
nitrate ; the solution is then filtered and the nitrate solution again 
submitted to electrolysis. When the baryta or lead oxide are 
used up, koag Bae replaced by freshly prepared oxides, The puri- 
fication by tes is more perfect than that by lead oxide. 
According to M. Villon, the use of the filter press can be avoided 
by employing plumbate of sodium—a solution of lead oxide in 
caustic soda. ‘The precipitate is simply allowed to settle out, 
and the water obtained shows a hardness of about two or three 
degrees, 





MISCELLANEA. 


A commITTzE of engineers is about to assemble at 
Calcutta, to report on the condition of the new docks at Kidder- 
ae The Indian and Bengal Governments and the Chamber of 

Jommerce will each nominate a representative. 


Mr. CrementT Dunscomse, M. Inst. C.E., who was 
City Engineer of Live 1, and was elected Chief Engineer to the 
London County Council in 1889, gives notice of his new address at 
20, Victoria-street, S.W., where he is practising as a civil and con- 
sulting municipal engineer. 


Tue third annual International Exhibition of Machinery, 
Manufactures, Appli and Inventions incidental to Engineers, 
Electricians, Builders, and Ironmongers is to be held at the Royai 
Agricultural Hall from April 23rd to May 2nd next. Mr. H. 
Etherington 43, New Oxford-street, is the manager. 


THE sanitary condition of Dublin formed the subject 
of the presidential address of Mr. Spencer Harty, president of the 
Institution of Civil Engineers of Ireland. The address contained 
a great deal of useful information relating to sanitary and water 
eupply : \uoeein rainfall of districts in Ireland and England and 

tland, 


Tue fastest pemige yet made to the Cape has just 
been made by Messrs, Donald Currie and Co.’s Dunottar Castle, 
thenetsteaming time on the =e being 16 days 2hours 31 minutes. 
This is more than nine hours less than the time taken on the 
maiden trip of the Dunottar Castle to Cape Town, and is said to be 
thirty-two hours less than the best outward passage of any other 
of the Cape packets, 


Tue Mitan Railway Company require tenders for the 
delivery of 4200 tons of English coal. Of this amount 1400 tons 
from Davison’s pits will be required in May next, and 2800 tons 
from Buddles’s or East Hartley’s pits in July and September. 
Sealed tenders must be delivered at the offices of the administra- 
tion of the Mitan Railway way ag by the 18th inst., addressed 
as follows :—An die Direction der Mitaner Eisenbahn, Riga, and 
marked “ Lieferung von Steinkohlen.” Further particulars on 
application to the commercial department of the Foreign-office. 


THE automatic manufacture of cans for packing fruits 
is said now to be a great industry in California, the machine for 
this purpose being a masterpiece of ingenuity. The process is 
begun by aset of steam scissors cutting a piece of tin 14in. by 20in. 
into four parts, which are passed to a feeder; then, by means of 
clamps Se nee ee the can is formed, carried through 
its various processes by means of steam tramways to the finishing 
touch—a hydraulic machine, that is, which dips it into hot water, 
and subjects it to a test pressure—lastly depositing it in crates, a 
perfect can for fruit packing, made without any inside solder and 
free from acid. 


M. Comitte Gownzy, the proprietor of numerous small 
farms in the commune of Millas, Western Pyrenees, having an area 
altogether of nearly 1500 acres, has, for some time past, been 
utilising a neighbouring stream for electric lighting purposes. He 
has now applied electric power to the working of a wine crushing 
plant. Besides providing the power for lifting and driving pur- 
poses, electricity is made to work the pumps for ag wee J the 
vines. The 180 16-candle power lamps employed are distributed 
over all the farms, and the area which they cover may be judged 
from the fact that the length of telephone wire connecting the 
buildings is 62 miles, 

In a bill just introduced into the House of Lords, the 
Dover Harbour Board pro the abandonment of the whole of 
the works authorised in Tako for making a deep-water harbour at 
Dover, and to substitute in their place ae and improved works 
to accomplish the same object. © pro new works wiil con- 
sist mainly of an extension of the Admiralty pier for a distance 
running eastward of 580ft., together with a new pier commencing 
on the foreshore and extending in a south-easterly direction into 
the sea for a distance of 1650ft., then curving in a south-westerl 
direction for a further distance of 1090ft. In connection wit! 
these works the Bill also proposes certain subsidiary works for the 
purpose of reclaiming portions of the foreshore, and for making 
an approach road to the new pier; whilst in addition to above 
works, the Bill provides for the construction of two jetties, each 
to be 400ft. long. By these jetties 1600ft. of berthage, having 
15ft. of water at low water of spring tides, will be provided. 


Tue weather in the Transvaal has recently been very 
severe, rain falling heavily. The storm which broke over Johannes- 
burg with great fury on Sunday, January 18th, was the most 
destructive ever known. The water went down the Natal Spruit 
like a roaring river, carrying away the City and Suburban Dam, 
one of the Hy we on the Randt, and flooded the Royal Dam which 
was washed down a few weeks ago. The walls gave way with a 
loud roar, and the accumulated water surged on to the works of 
the Mikado Gold Recovery Syndicate, completely submerging 
them, doing great damage, and washing away th« ds of tons 
of valuable tailings. Still rushing on, the flood, which now 
covered the Veldt for hundreds of yards, struck New Salisbury 
Dam. The menin charge, seeing the threatened danger, rushed 
down to open the flood gates, but tetees this could be effected the 
waters broke the dam wall and carried away the whole of the 
masonry. Several other dams were, the reportssay, washed away. 


Tue South Yorkshire collieries still do an increasing 
trade with Hull, but the advance was not so marked last month, 
robably caused in some measure by the severity of the weather. 
he weight sent to the great Yorkshire port was 164,808 tons, 
against 160,416 in the corresponding month of 1890. Denaby 
Main again leads off, but its tonnage—11,984—is 4720 tons below 
the weight sent in January of last year. Manvers Main takes 
second place with 8104 tons, and Fryston is third with 7968 tons. 
Some of our Sheffield and Rotherham collieries are largely increasing 
their trade with Hull. Aldwarke Main—John Brown and Co., 
Atlas Works—has advanced from 1404 to 2680 tons; Darfield 
Main, from 56 to 1240; Elsecar, from 4960 to 5272 ; Hoyland Silk- 
stone, from 688 to 1456; Kiveton Park, from nil to 2976; Thorn- 
cliffe Collieries, from 1856 to 6024. The increasing coastwise busi- 
ness done from Hull has caused a return to be issued under this 
head. During last month it amounted to 23,580 tons, of which 
16,105 tons went to the capital, 2860 tons to Plymouth, and 1020 
tons to Dover. The foreign export trade for the month was repre- 
sented by 51,316 tons, against 45,495 tons in January of last year. 
Amongst the chief buyers were France, Germany, Belgium, 
Sweden, and Norway. 


THE firm of Messrs. Daniel Crowcutt and Sons, which has 
now practically come to an end, commenced operations at the Broad- 
waters Furnaces, Moxley, about fifty years ago. The business 
—— increased until it embraced the Bankfield Ironworks, the 

radleyfield Ironworks, two collieries at Coseley—Hitchings and 
Old End—the Moxley Colliery, the Lunt and Hoo Marsh Collierics, 
Neachills Colliery, West Bromwich Hall Colliery, near Wednes- 
bury, and, for a time, hematite ironstone works in North Wales. 
These were all carried on simultaneously by the firm, and when in 
full swing there was a turnover of from £300,000 to £400,000. 
About ten years ago the Moxiey, Lunt and Hoo Marsh Collieries, 
all situated in the neighbourhood of Moxley and Bilston, were 
flooded, and since that time they and the large pumping plant, 
&c., have been lying idle. The Broadwaters Furnaces, which were 
also a large plant, were dismantled and sold three years ago. The 
Bradley Ironworks were discontinued through depressed trade 
about four years ago, and were lately sold to Messrs. Greenway for 
galvanising works, and for the past four years the operations of 
the firm have been confined to the Bankfield Ironworks, which, our 
Wolverhampton correspondent says, are now to be closed, 
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TRIPLE-EXPANSION ENGINES—NILE PADDLE STEAMER. 


THE SOUTHAMPTON NAVAL WORKS COMPANY, ENGINEERS. 





MACHINERY FOR LIGHT DRAUGHT PADDLE 
STEAMER. 

Tuer machinery which forms the subject of the engraving 
on page 128, and which is also illustrated above, was con- 
structed by the Southampton Naval Works for a light 
draught paddle steamer, also constructed by the Naval 
Works, for the tourist service on the river Nile. The 
engines are of the triple-expansion, three crank type, having 
three cylinders, 12°5in., 20in., and 30in. dia. by 36in. stroke ; 
the high and medium pressure cylinders are fitted with 
piston valves, worked by the ordinary Stephenson link type 
of gear; the low-pressure cylinder is fitted with a single- 
ported flat valve worked direct from a single balanced loose 
excentric. All the working parts are fitted with adjustable 
gun-metal bushes; the rods, guide bars, valve and reversing 


gear, and main bearing supports are constructed of forged | 


steel, all made as light as possible consistent with necessary 
strength. The crank-shaft is of 
the built type, also constructed 
of forged steel ; this is carried on 
six main bearings fitted with gun- 
metal bushes. In these engines 
the usual loose cranks have been 
done away with, and in place of 
these the crank shaft couplings are 
fitted with pins which are made an 
easy fit in the holes through the 

dle shaft couplings. The air, 
feed, and bilge pumps are made 
of brass in one casting, each being 
single-acting. These are worked 
by the crosshead of the low-pres- 
sure engine by means of levers 
and links. 

The condenser is entirely sepa- 
rate from the main engines; it is 
constructed of sheet copper, cir- 
cular in form ; the injection water 
is circulated twice through it by a 
centrifugal pump, worked by a 
separate engine. This pump is 
also fitted with a suction from 
the bilges, for use in case of a 
serious leak through bottom of vessel. 
sized Worthington pump fitted in engine room, for feeding 
boilers and wash deck purposes. The wheels are of 
the feathering type, and of 6ft. 9in. mean diameter, each 
having seven floats, with an area suitable for this small 
diameter of wheel. The floats are constructed of elm, and 
all the pins are fitted with gun-metal bushes. 

There are two main boilers, 3-5ft. diameter, by 15ft. long 
over all, of locomotive type, constructed of steel throughout, 
for a working pressure of 1601b. per square inch. These 
boilers are to be worked under forced draught, on the closed 
ashpit principle, the air being heated by the waste gases 
from the sunsite-boxes and funnel on its way from the fan to 
the ashpits. There is also a donkey boiler fitted in vessel, 
for supplying steam to the electric light engine. The engines 
were tried under steam in the works, and worked very 
smoothly at sixty-five revolutions per minute, and it is 


There is a large- 


expected that they will develope a high power when tested 
on trial. 
The vessel was built to the order of Messrs. Allen Alverson 
= Co., through their London agents, Messrs. Bastin and 
wson, 


After being put together, the vessel and machinery 











were taken to pieces and packed for shipment to Egypt, | SPECIAL ARMOUR-PLATE PLANING MACHINE. 


where they have been re-erected and launched, and we hope 
shortly to give the results of the trials, which have been very 
satisfactory, and also the drawings of the vessel. The vessel 
was built to the order of Messrs. Bastin and Lawson, 49, 
Finsbury-pavement, E.C. 








INTERNATIONAL NIAGARA COMMISSION. 


THE Cataract Construction Company, having invited 
various firms to send in projects for the utilisation of about 
125,000-horse power at Niagara, and its distribution, partly 
to an industrial district in the neighbourhood of the Falls, 
and partly to the town of Buffalo, appointed an international 
commission to adjudicate on the plans sent in. This com- 
mission consisted of Sir William Thomson, F.R.S., president; 








SECTION AT N®°39. LOOKING FORWARD 


Dr. Coleman Sellers, Professor of Engineering Practice at 
the Stevens’ Institute of Technology, Hoboken, N.J.; Pro- 
fessor E. Mascart, Membre de ]’Institut, Paris, and Directeur 
du Bureau Central Meteorologique; Colonel Th. Turrettini, 
Directeur des Travaux d’Utilisation des Forces Motrices du 
RhoneaGenéve. After a careful examination of a large number 
of projects sent in in accordance with the letter of invitation 
of the Cataract Company, the commission have awarded the 
following prizes:—Projects combining the development of 
power and its distribution: first prize, not awarded; one 
second prize, to the project of Messrs. Faesch and Piccard, 
Geneva, and Messrs. Guana Sautter, and Co., Geneva; four 
third prizes, to the projects of M. A. Hillairet and M. 
Bouvier, Paris; M. Victor Popp, Paris, and Professor Riedler, 
Berlin; Professor L. Vigreux and M. L. Levy, Paris; the 
Pelton Water-wheel Company, San Francisco, Cal., and 
Norwalk Ironworks Company, S. Norwalk, Conn. Projects 
for the hydraulic development of the power: first prize, to 
the project. of Messrs. Escher, Wyss, and Co., Zurich; two 
second prizes, to the projects of Messrs. Ganz and Co., Buda- 
pest; Professor A. Lupton, Leeds, and Mr. J. Sturgeon. 
Projects for the distribution of the power: no prize awarded. 











WE illustrate on p. 124 aspecial planing machine for armour- 
plate and general work, manufactured by Sharp, Stewart, 
and Co., of the Atlas Works, Glasgow. This machine will 
admit articles 10ft. Gin. square, by 25ft. long. It has been 


| specially designed for dealing with the heaviest kind of work, 


and is throughout of unusually massive proportions even for 
a machine of this capacity, its weight being 115 tons. The 
machine is provided with two ordinary tool-boxes on the 
cross-slide, having self-acting motions for horizontal, vertical, 
and angular feeds. One of these tool-boxes can be readily 
taken off and replaced by a special tool-box—shown in posi- 
tion in the illustration—having the same self-acting motions 
as the others, and arranged for cross-planing the ends of 
armour plates, with either straight or bevelled edges, the 
table remaining stationary while this is being done. On the 
front upright a fourth tool-box is 
fitted, with a specially-arranged 
copying motion and supplemen- 
tary slide of great length, for deal- 
ing automatically with plates 
having edges of curved or bevelled 
form, oval cranks, &ce. The 
driving motions are all taken from 
the same shaft, and the change 
from ordinary planing to cross- 
planing can be effected in a few 
minutes. The power motion to 
raise and lower the cross-slide and 
side tool-box is also taken from 
the same driving shaft, and no 
supplementary counter-shaft is 
required. While the driving and 
feed motions for cross-planing and 
ordinary planing are taken from 
the same shaft, they are neverthe- 
less quite distinct from each other, 
and in the event of one being 
disabled by accident, the other can 
still be used. The motion for 
raising the cross-slide is placed 
below the bed, so that for any 
special piece of work the cross-beam at the top can be 
taken out, leaving a clear passage without limit as to height. 
Two of these machines have recently been supplied to 
Messrs. Vickers, Sons, and Co., Sheffield, for their new 
armour-plate and ordnance works, and it may be added that 
a variety of other heavy machine tools have been constructed 
for the same firm by Messrs. Sharp, Stewart, and Co., since 
the transfer of their business to their new works at Glasgow. 








Private Brut Leeistation.—In the House of Com- 
mons the following Bills have been found to have complied with 
the Standing Orders, viz., the Newark and Ollerton Railway Bill, 
and the examiner for the House of Lords found compliance in the 
case of the Lynton Water, Norwich Union Life Insurance Society, 
Royal Assurance Company, and Wirral Railway Bills. Petitions 
have been presented against the Central London Railway Bill by 
the Duke of Westminster, against the Croydon Water Bill by the 
Lambeth Waterworks Company, against the London County 
Council (General Powers) Bill by the Great Eastern Railway 
Company, and against the Manchester, Sheffield, and Lincolnshire 
Railway (Extension to London) Bill by Earl Lanesborough, Sir 
Spencer M. Wilson, and others; 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


STOKES’ PORTLAND CEMENT PLANT. 

Sir,—R king parenthetically, in reply to Mr. Wilfrid Stokes’ 
remarks as to the completeness of the combination of the con- 
stituents of Portland cement produced by his process, that the 
distances between adjacent particles of chalk and clay even in well- 
washed slurry are, molecularly speaking, colossal, I will, with your 
permission, narrow the question to the highly practical point—is 
the cement produced of really high quality? Mr. Stokes has put 
forward evidence that it is, and until quite recently the tests upon 
which he relies have been the best available. Specialists in 
Portland cement are well aware that the most conclusive of all 
tests are those extending over one, two, or even more years, when 
latent defects which are overlooked by the ordinary short-time 
tests often become apparent. In particular, the presence of a 
small proportion of free lime has been hitherto practically impos- 
sible to detect, but would nevertheless make itself felt in the long 
run. Most fortunately, we have now for the first time a means of 
ascertaining with considerable certainty, and in a short time, the 
quality of cement which could only be pronounced upon by older 
methods after the lapse of a period impracticably long. 

In the Bulletin of the Société d’Encouragement pour I’Industrie 
Nationale M. Deval has elab d a method of hot testing, 
which has proved in his hands capable of nicely discriminating 
between good and indifferent cements, and which will, doubtless, 
speedily find a place in the specifications of engineers using large 
qeantities of Portland cement. 

Had this method been generally known a short time back, Mr. 
Stokes would have been able to advance still more conclusive 








wy American ideas of one of the Australian Government 
Railway Departments, with a resultant order for American pattern 
locomotives, which, as you admit, is all well enough in its way, 
so long as the Government’s agents are certain that they are 
getting the best return for their cash, and, by the way, that they 
will be better served than New Zealand once was in the same 
market. Certainly your leader, even with the few items you 
touched on, is not calculated to reassure them on this point. 

Undoubtedly, the great cause of Colonial preference herein is 
the well-grounded conviction that the use of American engines 
simplifies track laying, and, to give the devil his due, what such 
engines will pat up with in this direction is immensely to their 
credit. But, Sir, although they do not run off the track, how 
often do they “‘lay off?” And what does not this laying off for 
repairs mean on a sparsely equipped Colonial railway ! 

And this, Sir, suggests another comparison that you will doubt- 
less refer to in due course, to wit, what is the number of days 
per engine per annum spent in ordinary repairs, as com 
with English practice? And I fancy the answer, if given, will be 
another item for Colonial Governments to mark. 

Apropos of two items you mention, I must say the amount of 
slipping one sees and hears daily, on dry rails and the slightest of 
inclines, confirms very practically the statement that half the 
engine power is—well, not tractive; and the volume of smoke 
that escapes combustion certainly suggests that the fire-box 
receives more coal than its grate surface can burn properly. 

Toronto, Canada, AN ENGLISH VISITOR, 

January 20th. 


Simr,—In your issue for January 9th appears another of your 
articles on ‘‘ English v. American Locomotives,” the reply to which, 
if ever made, will be of great interest to your readers on both 
sides of the water. It is certainly difficult for the ordinary 





of the good quality of the cement made by his I 
may say that I am so im: with its utility, both for such 
experimental purposes and for supplementing the ordinary routine 
of cement testing, that I am taking steps to introduce it into our 
cement laboratory here. BERTRAM BLOUNT. 

Laboratory. nm teaser, S.W., 
February . 


Str,—I cannot allow Mr. Smith’s remarks on my process to 
without correction, but as his information a) very incom: A eg 
he will no doubt be glad to be set right. Me. Thwaite’s t-- 
the complete specification of which is dated May 19th, 1888, and 
which I presume is the one referred to—has no resemblance what- 
ever to my own, except in so far as that revolvi are pro- 

to be used in both. es eg sh Sonera 
urning into two stages in separate i para- 
tion of the slurry to ‘‘a machine suitable for the be Ne 
and the cooling of the clinker to chance ; the heating of the air 
being effected by regenerating chambers. &c. 

As regards revolving furnaces for cement burning, Mr. Smith 
again appears misinformed. At the present time new works are 
almost completed near Grays, where six revolving furnaces are to 
be used, their adoption being considered justified by the experience 
obtained with Ransome’s furnace at Messrs. Gibbe’ works. This 


lier to see wherein lies the superiority of the American 
engine. The fierce blast is a constant offence to his ears. He feels 
there is something almost pathetic in the helpless way in which 
American locomotives of all the ordinary types slip, even on a dry 
rail; and in considering the ordinary virtues of an engine, such as 
small coal consumption, low cost of repairs, &c., he finds point 
after point tell in favour of — practice. 

Americans are proud of the Baldwin compound ew engine, 
and claim for it a considerable economy compared with the simple 
type. According to the published official account of its trials, I 
find that for a considerable iod it worked trains timed about 
forty-eight miles per hour a distance of 133 miles over a moderate 

, and to do this required rather more than 501b. of coal per 
mile. The work in England most closely resembling this is, I 
think, that of the Midland engines running between St. Pancras 
and Nottingham, which, allowing for weight of train, gradients, 
and speed, gives a tolerably accurate a. What would be 
said to the Tadver who burnt 50 Ib. of r mile there? Other 

which would have been valuable, such as the prime 
cost, cost of T+ &c., of the Baldwin compound, are not given ; 
e 


but I suspect figures here, too, would show strongly in favour 
of Derby. 
My object in writing, however, is not to attack the American 


locomotive, but to appeal to those concerned to make public the 





does not look like the revolving furnace being a failure for t 
burning. It is true that although upwards of 900 tons of cement 
have been burnt by Ransome’s precess, it has not been altogether 
a success, and for very good reasons: (1) The endeavour to 
worn 000 (ees Ce See en to the 
slurry for burning ; (3) the lack of means for cnliae the clinker. 

In my apparatus, however, difficulties are overcome, as the 
slurry is automatically dried and delivered to the furnace in small 
sticks, which gets over the powder difficulties; and the burnt 
clinker-cooling cylinder not only cools the clinker, but also does 
away with a regenerative system of flues, which were a constant 
source of trouble to Mr. Ransome. With these wide differences 
from Ransome’s process, I fail to see how Mr. Smith arrives at his 
conclusion that mine “‘would fail in the same way and from the 
same cause as Ransome’s.” 

Just one word of warning to any of your readers who may feel 
tempted to join Mr. Smith and “‘ the well-known specialist” in a 

ial of the new “revolving calciner.” A furnace pure and simple 
—_ do. ~~ apparatus a deal with the slurry as it leaves 
the pumps, and must carry on the operations of drying, burning, 
oni amen continuously, and without hand labour, tone yd 
thorough commercial success cannot be obtained. 

9, Victoria-street, 8. W., WILFRID STOKEs. 

February 3rd. 





‘Sm,—In your issue of 30th ult. Mr. Stokes—in reply to the 
letter by Mr. Blount, which appeared in your issue of 23rd ult— 
states that the short time required to produce a good cement 
clinker by his continuous process is principally based on the 
assumption that the slurry is properly washed, but admits that 
in the case of badly-ground slurry, time is distinctly an element in 
the proper burning of cement, as the larger particles of chalk 
then take a considerable time to soak up, so to speak, the silicate 
of alumina. 

Now, all cement manufacturers being aware of the absolute 
necessity of washing their slurry to the finest degree, generally 
provide that the slurry shall through a fine sifter of an 
approved number of meshes, so that, as a rule, it is of an uniform 
consistency, and any “larger — ” are not allowed to leave 
the washmill until thoroughly dissolved, and any attempt to 
produce cement from slurry improperly washed would only prove 
disastrous in every way. 

What, then, would Mr. Stokes define as properly washed slurry ? 
for thus far his explanation is applicable to all processes of burning 
good cement clinker. 

It would, no doubt, be interesting to many of your readers to 
know whether any other method superior to the washmill is 
adopted by Mr. Stokes for obtaining a more perfectly ground 
slurry than the washmill or other known methods produce. 

Mr. Stokes has ded in obtaining satisfactory results from 
his apparatus on a small scale only, but if he could give some idea 
of the quantity of clinker, approximately, which his apparatus 
would be capable of turning out—say, during six working days— 
with the amuunt of coal-gas likely to be consumed, your readers 
would be better able to form a more definite idea as to the value 
of such a process, as against kiln-burnt or other existing methods. 

The time which Mr. Stokes allows—only ten to fifteen minutes— 
for the thorough calcining of the slurry into cement clinker, is so 
very short, as compared with other methods, that this fact alone, 
to say nothing of the great saving in fuel effected, would, if 
practicable on a large scale, want no other recommendation for its 
adoption by all large cement manufacturers. From numerous 
and exhaustive tests and experiments, during several years’ ex- 
perience as a manufacturer of cement, with a view to determini 
the minimum length of time necessary to properly burn an 
produce good clinker from the dried slurry, I regret to say that 
under the most favourable circumstances I have never succeeded 
in bringing the minimum of time under two and a-half hours, and 
this at a temperature of about 1600 deg. Centigrade, and any 
attempt to hasten this process by the introduction of additional 
heat only proved useless, the result being that the outside crust 
of the slurry is simply burnt to a clinker as hard as, and similar 
in appearance to, the ordinary coal clinker formed on furnace 
bars, whilst the inside being partially protected by this coating 
remains almost in the same raw state in which it first ente 
the kiln. PORTLAND, 

20, Falsgrave-road, Scarborough, February 9th. 





ENGLISH UV. AMERICAN LOCOMOTIVES, 


Sir,—Your leader hereon is a timely return to the question 
raised last October, for it appears just after a triumphant 
announcement, by the New York Press, of the conversion to 





most ing information of the kind ever acquired. Some time 

, in “ Answers to Sa you stated that the results 
of the trials of the English engines in France after the Paris 
Exhibition had been Se to THE yo a in hea 
fidence, so that you co ive no particulars. 0) e Brighton 
and Midland =a South-Hastern authorities map 60 induced to 
re-consider their decision, and allow you to make public any 
statistics in your possession. For oq | one of your readers who 
has a ical acquaintance with the Hudson River Railroad there 
must scores to whom the P.L.M. is familiar ; and to these it 
would be more interesting to know that we had actually beaten the 
Frenchmen on their own ground, than to read any figures you 
could publish detrimental to the distant American. 

El Pasco Club, Colcrado Springs, U.S.A. W.B, THomPson, 
January 22nd. 


THE BLOCK SYSTEM. 


Sir,—Your note on this question in this week’s ENGINEER may 
simplify matters. It is very certain Mr. Little could not have 
invented the same, as it is generally understood Cooke and 
Wheatstone’s invention was successfully applied by the late Mr. 
J. E. McConnell to the safe working of trains on the southern 
division of the London and North-Western Railway, and he should 
have the credit of the invention or application and working out of 
the system. 

I remember distinctly that at Wolverton, in 1855, the apparatus 
was fixed in the signal cabin, near the goods shed ; this was coupled 
with another cabin at Loughton, then to Bletchley, and so on to 
London. Another was fixed in the cabin by Haversham shed; 
this was connected with a cabin at Lemay 8 then to Roade, and so 
on to Birmingham. The bell woe bere et the signalman know a 
train wascoming. The apparatus “train on line,” ‘‘line clear,” 
and “‘line blocked” indicated on the dial, and a certain number 
of “ticks” of the needle on the peg of the dial indicated the 
kind of train; when this was done, the needle was fixed to ‘‘ train 
on line.” This remained until the train had passed the signal, 
then it was wired on to the next man, and “line clear” wired back 
to the previous signal. Inthe event of an accident, a wire was 
brought down to the ground from the main wire at certain dist 








the eye, and stand the water or steam test, will soon begin to show 
its weak points when in use. In brazed or seamed pipes the 
weakness is not in the seam, when the work is properly > but 
in the immediate neighbourhood on either side, where the copper 
is deteriorated by the high temperature necessary in brazing, and 
by the penetration of the brazing mixture into the substance of the 
copper without the necessary and compensatory i in thickness, 
This might be remedied by the use of a brazing mixture ing 
the strength of that in present use, but fusing at a much lower 
temperature. ANOTHER COPPERSMITH, 
February 4th, 








THE GRAYDON GUN. 


_ Sir,—The problem of firing high waptaiens safely is a very 
interesting one, and one which may be solved very shortly. In this 
connection I was greatly interested in the description of the 
Graydon dynamite gun and shell which you published in your 
issue of the 30th ult. 

I have recently seen several descriptions of this system. One 
such description, cut from a well-known contemporary of yours, I 
now enclose, It is suggested therein that by means of this gun a 
shell, the weight of which is variously put down in different 
accounts at from 1300 lb, to “about a ton,” can be fired once a 
minute witha range of three miles. Now, a shell which is to contain 
600 lb. of dynamite, besides 2 org paper, wood, asbestos cloth, 
&c., and which has got t6 the racket of being fired three 
miles, could scarcely weigh less than 1800 lb., especially when it 
happens to be fitted with a telescopic tail ; and then, in order to be 
thrown with any accuracy at that range it must leave the muzzle 
of the gun with a velocity of at least 1000ft. per second, and con- 
sequently with an accumulated energy of 28,000,000 foot pounds, 
This amount of energy given off every minute represents 850-horse 


power. To get into the projectile one-third of the energy actually 
expended in compressing the air would be a pretty perform- 
ance, so that to fire one shot per minute would require a steam 


engine for driving the air compressers of three times 850 = 
Titean oe lant would just abo 
rse power air compressing plant would just about suppl 
enough air to fire one shot oor hour ; that is if any useful volnaity 
is to be imparted to the shot. As a matter of fact, a velocity of 
1000ft. per second is of very doubtful utility. 

Tt would be interesting to know of what dimensions and power 
the air-compressing plant for the Graydon gun really is, and 
whether the one set of four cylinders described in your article are 
su to do the work. Frank W. Dopp, 

mdon, February 4th. 


THE SANSPAREIL GUN. 


Srr,—Will you allow me to point out, with reference to the 
article in your last week’s issue, that the ‘‘ Naval Annual,” quoting 
from the American General Information series, as well as the 
usually accurate “‘Almanack der Kriegsflotten,” give the Sicilia’s 
heavy armament as four 68-ton guns. The abandonment of the 
100-ton weapons is therefore complete, and is the more significant 
from the thoroughness with which they had been previously 
accepted. At the same time it must be recollected that there were 
causes other than mistrust of these guns tending to the substitution 
of lighter pieces. The high-water mark of thick armour seems to 
have been passed ; in all recent designs a reduction is observable. 
There is nothing afloat or building that the 68-ton gun cannot 
pierce, to say nothing of a volley from four such guns. Then 
there was the necessity for a powerful dary ar t, in 
which the Italia and Lepanto are deficient. The Italians may have 
found their 100-ton guns all that their ~y § painted them, and 
yet have been willing to vy x them for 68-ton guns, plus the 
tremendous battery of eight 6in. and sixteen 4°7in. quick firers 
carried by the Sicilia ; a battery, by the way, which makes that of 
the Royal Sovereign look very small. e 4‘7in, guns are carried 
between decks, and are protected by armour. 

It would be ae to know whether, if the Sanspareil’s 
turret guns were replaced by lighter pieces, it would be possible to 
re-arrange the weights so as to allow of better protection being 
ro to the 10in. gun, or to change the 6in. guns for quick firers. 

venture to hope, however, that the big guns will be retained. 
To replace them by others would be too conspicuous a confession 
of failure, as well as a waste of the large turret and its powerful 
mechanism. Moreover, the most serious defect, the drooping of 
the chase, seems to admit of a comparatively simple remedy. It 
would surely be possible to were 3G! hoop as far as the 
muzzle, and thus make it assist the A tube in giving stiffness. ‘To 
do this would, of course, increase the weight and reduce the 
muzzle energy per ton of gun; but it would serve the very useful 
— of giving some protection to the long chase against the 

"The Short lif f th th 1 

e short life of these guns, though an ment against multi- 
plying them, is hardly one for bw abe toy 
which now carry them. They are admitted to be exceptional 
weapons for use in exceptional circumstances. For ordinary work 
even the 68-ton gun is too costly, takes too og 2 produce, and is 
too short-lived; and for the majority of our battleships the 10in. 
30-ton gun would be by far the most useful weapon. 

You express surprise, Sir, that the Sanspareil’s single turret has 
not come in for a greater show of condemnation; but you yourself 
suggest the reason. The critics were shouting themselves hoarse 
over the Admirals, and had no eyes for anything but co 








and the guards or drivers had instructions in their rule-books to cut 
this wire; then the needle stood upright at “‘line blocked,” and 
no train was allowed to proceed either way until this wire was 


coupled up again and “line clear” signalled. 
Manchester, January 31st. . DaniELs, M.I. Mech. E. 





Sm,—The editorial note which ao at the foot of Mr, 
Little’s letter, p. 85, has thrown considerable light upon the present 
discussion by showing that Mr. Little does not attach the usual 
meaning to the words “‘ block system.” When I refer to the “‘abso- 
lute block,” I mean the ordinary block system as in use upon 
nearly all the lines in the kingdom, and first introduced by Cooke 
and Wheatstone in 1841. 

Mr. Little has made a claim against the Government for compen- 
sation upon the ground that he invented the block system in 1865. 
This obviously he could not do, as the invention had then been in 
use for twenty-four years. It now appears from Mr. Little’s last 
letter, p. 85, that he is speaking of ‘automatic signals;” that, of 
course, is quite another matter, and has nothing whatever to do with 
the “‘ block system.” 

If Mr. C. J. Little will read ‘‘ Telegraphic Railways,” by Sir W. 
F. Cooke, 1842, or “‘ Railway Appliances,” by John Wolfe Barry, 
he will find ample proof that he is not the inventor either of the 
** block system ” or of ‘‘ automatic signals.” 

CLEMENT E, STRETTON. 

40, Saxe Coburg-street, Leicester, February 2nd. 





COPPER STEAM PIPES, 


Sir,—‘‘ Coppersmith,” in his letter published on the 23rd ult. 
suggests that engineers should have their steam pipes annealed 
occasionally, in order to lessen the liability to fracture, the risk of 
which is greatly increased in pipes that have been in use for an 
extensive period ; but I would also suggest that the process be 
carried further, and that they should be hammered or planished 
over, in order that the crystalline condition which the copper has 
assumed may be converted into a fibrous one, thereby increasing its 
tensile strength, while at the same time not to make it so rigid as 
not to give to the force of expansion and contraction. There is a 
risk in the use of solid-drawn pipes from the fact that incipient 
flaws, while they are developed by the process of drawing, are at 
the same time concealed ; so that a pipe that may look perfect to 





srotected water lines. It would have been difficult to blame the 
Sans reil for undue concentration without implying praise of the 
Admirals, which was not to be peony oe of. 
May I add that it is not true that the light batteries of these 
ships are totally unprotected, though even Lord Brassey, who was 
on the Board that designed them, has given in to the fashion of 
saying so, The fact is that there are no ships of their date, and 
few that have been designed since, that stand so good a chance of 
bringing their light batteries into action intact as the Admirals, 
the Victoria, and the Sanspareil. The similar batteries in all con- 
temporary French ships could be annihilated before they could fire 
a shot, were it not t we know it is not fair to riddle a belted 
ship’s battery before she has riddled our water line. The Admirals, 
it is true, have no side armour in wake of these guns, nor have the 
French ships. The Victoria and Sanspareil have, 
February 9th. ‘ G. W. C, 





FRENCH TORPEDO BOATS. 


Sir,—With reference to the description and remarks in a recent 
issue of THE ENGINEER, on French torpedo boats, I am interested 
through having recently read a paper before the Institute of 
Engineers and Shipbuilders in Scotland, on a method of obtaining 
compression and heating the low-pressure cylinder by forming a 
communication between the ends of the cylinder just before 
exhaust opens to the condenser, thereby trapping the re wre | of 
the ports with steam at terminal pressure saved from the exhaust. 

e low-pressure diagram illustrated shows little or no com- 
pression, because, although the exhaust is closed with an ordinary 
slide valve, if the ports are large and the vacuum good, there 1s 
no steam left in the low-pressure cylinder to compress. There 
cannot be much claimed for the compression in the high-pressure 
cylinder—that can always be easily obtained—if the excess pressure 
is blown up the chimney every stroke, Surely this is a mistake, 
as it could be led to the low-pressure receiver. pean 

Although the power developed is high for the consumption, it is 
not so effective as it might be in driving the propeller. For 


instance, if the compression corner was cut off the low-pressure 
diagram, as it should be, it would reduce the calcula horse- 
power, but it would not reduce the number of revolutions, It isa 
mistake to take every pound pressure shown on the indicator 
diagrams as of the same value when comparing one engine with 
another, as some of the power shown on the low-pressure diagram 
illustrated only goes to put unnecessary strain and friction on the 


m from those ships- 


— 


—  - s 
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pearings when turning the centres, and some of the power would 
be better dispensed with. I have proved this by changing valves 
where the compression corner of indicator diagram was nearly 
square, and found with well-rounded pression corner, the same 
revolutions could be obtained with less mean pressure, 

With regard to the experiment mentioned, of leading a pipe 
from near the tube-plate which only showed steam ins of 
water in that part of the boiler, this experiment has been tried before 
in a more complete manner by putting a small pipe through from 
the front tube-plate to near the back tube-plate, passing through a 
stuffing-box gland, so that the distance from the back tube-plate 
could be regulated to show how far the water was from the tube- 

late. This would be a valuable experiment to decide what pitch 
he tubes should be for a certain pressure of forced draught. 

I believe the cause of leaky tubes is not due directly to over- 
heating, but to a too sudden reduction of the temperature in the 
combustion chamber, due to opening doors, stopping the fans tco 
suddenly, or other cause, the water rushes back to the tube-plate, 
and contracts the tubes, before the tube-plate has time to contract 
to the same extent. This is where Howden’s arrangement has an 
advantage over the closed stokehold, by keeping a more uniform 
temperature in the combustion chamber, : 

I enclose copy of the paper mentioned, with discussion, which 
also shows a simpler manner of heating the feed on Weir's 
principle with steam from the low-pressure cylinder, and I will have 
pleasure in sae ong copies to any others interested. 

Central-chambers, 109, Hope-street, Joux Tuou 

Glasgow, February 10th. . ‘ 








STRESSES IN CRANE POSTS. 


Sir,—Might I offer the following graphic solution of ‘Crane 


Post's” problem :— 

In the accompanying di m A BC represents the crane struc- 
ture, and C D the load W, to any convenient scale. The usual 
stress di m, which neglects the effect of the chain on the jib or 


tie rod—that is, assumes the load none to the 
represented by the triangle C D E, D 


rod, and E C that in the jib. 


int of the jib—is 
being the stress in the tie 


ual to ad; and for a—theoretically infinitely—small movement 

the jib the load is neither fee oe nor lowered, being then in 
unstable equilibrium. If, however, the jib is moved out of this 
position, the load will begin to fall, there being nothing to prevent 
it, the chain or rey ay x rimy over the point ) of the jib. If below 
the critical angle, the falling of the load will be accompanied by 
the lowering of the jib; if above, ne raising of the jib. On 
adding tie-rods or stays to prevent this falling of the load, in the 
former case they would be in tension; in the latter, in compression. 

Now if, instead of the chain coming from a, it be bu directly 
from b, the falling of the load would be accompanied, in all the 
cases shown, by the lowering of the jib. Considering the positions 
of the jib below d L—the load being hung with a constant of 
chain from /—and finding the corresponding positions of the load, it 
will be observed that, for a given movement of the jib, the corre- 
sponding movement of the load will be greater when the chain is 
hung from } than when it comes from a. That is to say, the work 
given out by the load will be greater in the former case than in 
the latter for a given lowering of the jib. Consequently, the force 
at any of the points necessary to hold up the jib—the medium of 
such force being the stays or tie-rods—is greater in the former 
than in the latter case, 

Perhaps, now, ‘‘Crane Post” will reconsider his ‘‘ hard” state- 
ment—‘‘that both parties were right;” for while one part 
asserted that the chain bore none of the stress due to the load, i 
of the other party, maintained and proved that, a being above d— 
the case of a being coincident with d I also examined—the chain 
always bore a portion of the stress due to the load; and that above 
a certain point the chain not only bore the stress of the whole load, 
but superposed a negative stress of compression on the tie-rods. 
And this—if additional proof were necessary—is confirmed by the 
experiments with the model, and also by the above simple graphic 
experiment, requiring little or no theory to Pomc 

n my previous letter “climax” has been mistaken for “ clinure” 
—‘‘the line of action of a force.” 

Only one of the letters accredited to me was really mine. It 
being too late, I suppose, for the former issue, was published in 
the second number after that containing the original query. 


_ This represents the strain upon the stay, being tensile where 8 
is less than 2a; nothing when 8 = 2a, and compressile when 6 is 
greater than 2 a, 

Secondly, suppose the measurements DC = m, DB = 2, 
BC =p, DA =q, and AB = rare given, but no angles, then, 
without troubling your corr dent with details, 

f-(n-7 
7%” 





DF, or the total strain upon D, = W af 


HF, or the compression along the jib, 
—W f(Pt+r-n , n+ G2-72) 
me 4h + rT 
2q | r n 
H D, or the turning effort upon the jib at right angles to it an 
applied at D, 


=2W (2—*) jG-ay era eons 


ny 





where s=h(n+q+7), 
and H K, or the strain upon the stay, 
=w@la-t) /_s(s-x)(s-g 6-7) 
rn 8 (S—m) (S—) ®-p-n) 


s being as before and S=4(m+p+4q+ 7). This is evidentl 
nil when x = 7, or when B = 2 a; tensile when greater, compressil 
when less, as before provec, As an example, suppose W= 10 tons 
and that m, 2, p, 7, and r are respectively equal to 6°81, 74, 2, 10 
and 4 units of measurements, the results are :— 


Strain on D = 17°1026 tons, 
Compression on jib = 16°8187 _,, 
Turning moment = 3°3436 ,, 


Strain on stay 3027 _,, 

The £’s, a, B, and y are respectively = 41 deg. 40min. 47 sec., 
62 deg. 27min. 5see., and 77 deg. 32min. 40sec., by means of 
which your correspondent can verify the above results by the 
ee process, AnTHONY 8. Bower. 

st. Neots, Hunts, February 2nd. 





Leeds, January 31st. Yorks COLLIAN. SCREW PROPELLERS. 


Srr,—1 was glad to see Mr. Vogt’s letter in your last issue, as 


In order to allow for the pull on the crane chain, we must, 
instead of W acting downwards, take the resultant (R) of the 
stresses in the chain in the two directions from the point of the 





Sir,—Your correspondent ‘‘ Crane Post” seems to have gone to 


jib. This resultant is C F when the chsin leads parallel to the 











A 





jib, and C G when parallel to the tie rod, and the stress oo 


are respectively the triangles C F H, when the chain is parallel to 
the jib, and C G E when parallel to the tie rod. 

It will therefore be seen that, as compared with the simple 
diagram, the stress on the jib is increased when the chain is 
parallel with the jib by H E, which = D F = C D= the pull in 
the chain. In like manner, it will be seen that when the chain 
is parallel with the tie rod the stress in the tie rods is reduced by 
D G, which = C D = pull in chain, while in this case the stress in 
the jib is unaltered. 

For any intermediate position of the chain the resultant will 
occupy an intermediate position, and its magnitude will always be 
from rf to its intersection with the arc F G, struck from D, From 
this it will be seen that the stresses in the jib and tie rod will 
be intermediate between those already considered, as ‘‘ Crane 
Post” found by experiment. 

If the angle of the chain from C towards B should rise still 
higher, so that the resultant would be brought outside of the angle 
DC E, the jib would tend to rise, and the tie rods would be in 
compression. 

This is surely too simple a problem, in these days of science 
classes and technical schools, to require experimental demonstration 
to convince the readers of one of the first technical journals of the 


day. *, GARSIDE. 
Pebbnesy 3rd. 


Smr,—If ‘Crane Post” examines my former answer to his query, 
he will find that the reasoning therein completely foreshadowed 
the results of his experiments. To me no such experiment was 








necessary; but I did try an experiment—on paper, As it was both 
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nteresting and conclusive, I take the liberty of reproducing it for 
‘Crane Post” and your readers generally. 


In the annexed diagram ad is the crane post, db the jib, and 
a (b) ¢ the chain; no tie-rod is shown. Swinging the jib around its 
centre d, I find the position of the load for various positions of the 
jib, dbl, dt?, db... are the various positions of the jib, and 
ac,ac,ac3... are the various itions of the chain; the 
length of chain being constant throughout and secured ata, At 
the position db the jib is at what I have called the critical angle, 
i.e, when the angle abd is equal to the angle ¢bd, or when ad is 


a considerable amount of trouble over this question, as also other 
of your readers. I do not remember now how the discussion went 
on, but to set the matter at rest I have made the following graphi- 
cal, trignometrical, and algebraical solutions, which I trust will 
clear away any apparent difficulty :— 

X Y represents the crane post, A D the jib, and DC the stay. 
AC is a line drawn from the point A, about which the jib may turn, 
parallel to the crane post. Oy R is the lifting chain, and D B is 
drawn parallel to it. From D drop the perpendicular D E, DE in 
length representing the weight W by any convenient scale, Make 
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DG=DE, and complete the parallelogram DEFG. Then DF, 
to the same scale as D E, represents the direction and magnitude 
of the strain upon the pin at D. Resolve D F into two forces, one 
D H tending to turn the jib about A, and the other H F a purely 
compressile one acting directly along it. This is done by drawing 
F H parallel to D A and DH at right oy to the jib. Also from 
H draw H K cutting A D in K, and parallel to the stay DB. HK 
represents the stress upon the stay, and is a tensile one if F be 
underneath the jib, nil if it be upon the line DA, and compressile 
gS Nee then D F 

irstly, su e angles a, 8, an are given ; then ~ 
“ YF o daouky equal, and EDG 


2DE cos. EDF orGDF, as they are 
= B, while DE represents the weight W, therefore DF or the 
total strain upon the pin at D 
=2Weos. Tk ee 
The angle HF D = 4 FDA=ZADE- 2EDF=a- 8, 
HF_ a _B is 
and Fp 70% DF H = cos. (a >) 
P s _B 
“HF =F Decos. (a 5) 
“ B B 
= by (1) 2 Weos. cos, (a - ‘) 
= W { cos. a + cos. (8 - a)} <8 (2) 
This represents the compression straight along the jib. 
Also p Pz HFD=sin. («-5) 
‘ ‘ag Be me 
-*s by (1) H D = 2Weos. & sin. (a 5): 
=W {sin. asin. (B- a} Hes + ie 


This represents the strain applied at D and at right angles to the 
jib tending to turn it about A. 

It vanishes when 8 = 2a, or which is the’same thing, when B D 
is equal to A B—F being then upon the line A D. 


Againthe 2 HKD= 4 ADC=y-a, 


and = sin. DH K = sin. (y — a), 








well as Mr. Batey’s, to whom I am obliged for his appreciative 
view of my articles. There seems to be, however, great difficulty 
in steering between Mr. Vogt, with whom I agree in thinking that 
a correct theory of propulsion is important, and Mr. Batey, who 
seems to desire merely bare rules to be given, and insists on their 
being simple ones, regardless of the reasons on which they are 
founded, or the feasibility of evolving simple rules to cover a 
large range of complicated cases. There are, in fact, two main 
questions, [ think, under discussion, which I will call question A 
and question B. Question A is, given diameter of propeller, speed 





r= 4 


) 


of ship, horse-power, and revolutions, find the form of the 
fom gee blades. Question B is, given the 
hull of the ship, find the form, &c., of 
SS which will drive that hull at the 
ighest speed with a given power, or, corres- 
pondingly, drive it at a given speed with 
the least power. Question A is the one to 
which I gave an answer in the articles you 
cme ype so far as finding the angle of 
lade across the axis goes. Question B is 
much more complicated than question A, but 
the rules given for answering A, and the 
reasons for them, may be of some assistance 
in solving B. However, until the answer 
given to A is either admitted to be right 
or proved to be wrong, no use can be made 
of it or anything connected with it, in 
discussing B. I gave the rules, divested of 
the reasons, with an example worked out, in 
the articles you published. The rules and 
graphic work are much less troublesome 
and difficult to employ than those for 
drawing a curve of stability, and far less 
difficult than those for drawing curves 
referring to the rolling of ships among 
waves. They obviate the necessity for 
eo -I-think-it-will-do calculations, as Mr. 
tey aptly terms them, in finding the 
proper pitch for a given speed and horse- 
power, when diameter of screw and revolu- 
tions are assigned. To find the pitch 
suitable under these conditions is certainly 
a practical problem, nor do I see anything 
essentially unreasonable in taking the power 
as one of the data, and avoiding the com- 
plication introduced by calculations of thrust 
and added thrust, for our knowledge of 
the power required to propel a given ship 
¥ at a given speed is at least as full as of the 
Racca thrust. In fact, with reference to “‘ C. D.’s” 
remarks, I was perfectly aware that the 
difference between thrust and tow-rope pull is an important 
difference, and purposely avoided the complication of the rules I 
gave for finding the blade angles which would have been introduced 
by thrust calculations or estimates. 

Similarly, with regard to negative slip, I do not believe, like Mr. 
Isherwood, that it is a phenomenon peculiar to the British Navy ; 
but slip calculations would also have complicated unnecessarily the 
rules for finding the answer to question A, so I left them out. 

With regard to Mr. Batey’s suggested rule for blade area, I give 
the following example worked out, as he will be able to correct some 
miscomprehension of mine—if it be not an error in the rule—more 
easily in it than by any long explanation. we a vessel takes 

horse power to drive her at ten knots, that the —_ is 
15ft. pitch, four-bladed, and the shaft centre is immersed 6ft. 

Pressure per square foot at 6ft.= 38 lb. per square foot. Work 
done=600 x 33, foot-pounds per minute = 19,800,000 foot- 
pounds per minute. The speed is 1000ft. per minute, and the 
advance corresponding to a fourth of a revolution of the screw is a 
fourth of the pitch = 3°75ft. ; consequently the effort—which I 
take to mean work done—in 3°75ft. is 19,800,000 + 1000 x 3°75 = 
75,000 foot-pounds pry b This, divided by the pressure of 
384 Ib. per square foot of blade, gives about 198 square feet area. 
Something more like twenty square feet than nearly 200 suffices 
in practice, and if a coefficient of reduction be necessary, the 
simple application of the principle of the lever does not seem to 
enable its value to be calculated. 

In reply to “Tin Tack,” of course gravity is a force. 
on the moon, and it is not balanced by any other force which acts 
onthe moon. You yourself, Sir, if my memory be correct, exposed 
in a series of articles some years ago the confused doxes 
resulting from conceiving force and resistance, action and reaction, 
as two equal and opposite forces applied to the same body. 
Neither Rankine nor any other enna 3 quoted ever attempted 
to make out that a body ever moved otherwise than uniformly in 
a straight line, if it moved at all, so long as it was acted on by 
balanced forces. Speaking of the moon as held in equilibrium 
by the opposing equal forces of gravitation and centrifugal force, 
is the loose talk of popular astronomers, and a remnant of 
erroneous medizeval notions about forces. 

Belfast, February 10th. MavRICE F, FitzGERALD. 


(For continuation of Letters see page 134.) 
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STANDARDS OF LIGHT. 


ConsIDERING the time that has elapsed since it became 
a social and commercial necessity to adopt some standard 
of measuring light as available for controlling its equit- 
able distribution, as the pound or the pint is for weight 
or volume, it is not a little surprising that so few and 
such feeble efforts have been made to place that standard 
in a position at all comparable in point of accuracy and 
convenience with these ancient and universally employed 
measures. It is true that one cannot bale out light with 
a quart pot, and dispense it in cans, nor weigh and dis- 
tribute it through the instrumentality of a pair of scales 
and a paper bag; but it can be delivered to the consumer 
with a certainty of complying approximately with a 
given unit of quantity in the form of gas of normal illu- 
minating power. It is this illuminating power which it 
is the business of the Gas Referees to maintain. Their 
duties call them to control other qualities in the material 
produced by the gas companies, in order that not only 
may @ minimum of light fixed by statute be obtainable 
from a given volume of gas, but also that the quantity of 
gas necessary for the production of that light may not 
contain more than certain maxima of objectionable con- 
stituents which are apt to accompany it. But the ques- 
tion of the extent to which purification of crude coal gas 
has been carried we may here pretermit. Interesting in 
itself, it can only be satisfactorily treated apart from con- 
comitant considerations. It is with the amount of light, 
rather than the noxiousness or innocuousness of the pro- 
ducts of combustion generated during its emission that 
we are now concerned. 

Since the time when photometry was first attempted, 
the standard sperm candle has reigned all but supreme. 
Many efforts hae been made to displace it, but with 
little effect. This is the more remarkable as even its 
advocates are half-hearted, and defend it solely on the 
ground of expediency, while its detractors are legion and 
loud-tongued. What then is the reason of its vogue? 
Mainly, as it appears to us, its unique simplicity, cheap- 
ness, and certainty. By “certainty,” certainty of indi- 
cation is assuredly not meant; no one can foretell what 
candle-power a given sperm candle will produce—a 
somewhat unfortunate failing in a legal unit. It is the 
certainty of it burning at least passably that is prized. 
To these valuable, h completely unessential 
properties, must be sdaek portability, a matter of 
moment to the peripatetic gas examiner. But other 
standards are not adopted on such grounds, and why 


. | that for light is thus chosen passes the comprehension of 


a plain man. If they be considered so valuable, surely it 
would be well at least to set up a standard of nearer 
approach to accuracy at central stations, reserving the 
= ag candle, with its numberless admitted defects, for 

ose tests which, from the place of their execution or 
other causes, cannot be carried out with all desirable 
precision. 

The matter standing thus, it is somewhat to be deplored 
that in Mr. W. C. Young’s recent paper before the London 
Section of the Society of Chemical Industry no attempt 
was made to define the limitations that exist in the use 
erm candle as a standard. All those interested 
in the gigantic industry of gas production and distribution 
cannot but regret that no effort of the kind was then 
made. The author practically confined his labours to 
the observation of the light emitted by candles of dif- 
ferent manufacture burnt under varying conditions, and 
failed to draw the conclusion—which seems at once 





obvious and valuable—that a change for the better in our 
standard must be made. Tothose who can read between 
the lines it is true that this conclusion is plainly legible, 
though perhaps without the writer’s concurrence. Varia- 
tions such as are displayed in the table he gives'would be 
voted intolerable in any other standard. The importance 
of this question is not confined to the gas industry, huge 
though it be; other, and in many respects better 
means of light exist, or are possible, and the first thing 
to do to _ the distribution of a new commodity on a 
sound and equitable basis is the attainment of a trust- 
worthy means of measuring it. The want of such a 

means has been a serious difficulty to the gas-makers’ 
chiefest rival—electric lighting ; but, although it has not 
been easy to state the precise number of watts supplied 
to a customer, at least all the watts are of equal value, 
and will give the same light in a given lamp, which is 
more than can be said of cubic feet of gas. 

Let, then, attention be directed not to the painful 
accumulation of figures showing the defects of the sperm 
candle—they are obvious enough—but to the selection 
and adoption of some better standard. It is not our 
province to make that selection, though there is little 
doubt in the minds of those acquainted with the subject 
but that the standard finally chosen will be a wickless 
burner, consuming a given quantity of a combustible of 
known and constant chemical composition; but it is 
indubitably our business to urge upon those qualified by 
knowledge and position to take speedy action, and to 
indicate on what lines that movement should be made. 


THE METROPOLIS WATER SUPPLY BILL. 


PARLIAMENT is now in possession of the Bill prepared 
at the instance of sundry Vestries and District 
Boards, relative to the water supply of the metropolis 
and its suburbs. Under the title of the Metropolis 
Water Supply Bill, we have a scheme which at the out- 
set proposes the creation of a representative Water 
Trust, but which winds up with a proviso that the 
London County Council may, by a resolution of a 
majority of the members composing that body, adopt the 
provisions of the Bill, and so render the appointment of a 
Water Trust unnecessary. It is evidently intended, if it 
can be accomplished, that Parliament shall strike the 
Water Trust out of the Bill and substitute the County 
Council, thereby saving all trouble as to a resolution to 
be passed by that body in November or December next, 
at a preneh meeting called for the purpose. Of course it 
may happen that the tables will be turned the other way, 
so as to create the Water Trust and dispense with the 
Council. But the Corporation of the City also have a 
Bill, introduced as a private measure, proposing what is 
virtually a Water Trust, with no proviso for superseding 
it. The Corporation scheme, entitled the London Water 
Commission Bill,is simply what may be called an enabling 
measure, having for its object the establishing of a Com- 
mission for the purpose of introducing Bills into Parliament 
relative to the water supply of London and the surrounding 
districts. Should such a Commission be created, it 
would have a marked advantage over the County Council, 
in being able to promote Bills on the water question, a 
function which the Council cannot at present exercise, 
and would not be allowed to fulfil if the Commission 
existed. Thus the County Council would be “ blocked.” 
To add to the singularity of the situation, twenty members 
of the Commission out ot forty-nine would be nominated 
~ the Council; while the chairman of the Council, 
ike the Lord Mayor of the City, would hold a seat 
ex officio. Honour might thus be partially satisfied, but 
the revenue would be the property of the Commission, to 
say nothing of patronage. The Commission is a Cor- 
poration scheme, and on the other hand the Metropolis 
Water Supply Bill plays into the hands of the County 
Council, the measure being itself the child of the Vestries 
and District Boards, as represented by the delegates 
meeting in the Vestry Hall in Piccadilly. This Bill, 
brought into Parliament the other day by Sir Algernon 
Borthwick, is based on the principle of buying up the 
eight Metropolitan Water Companies, as also two out- 
lying companies, one at Rickmansworth and the other at 
Leatherhead. A‘‘ Memorandum” issued by the Executive 
Committee of the delegates states that the sources of supply 
to be obtained through these two outlying companies will 
yield an additional volume of pure water equivalent to 
not less than one-third the present consumption. The 
Corporation Bill proposes a free hand for the Com- 
mission, and imposes no obligation to purchase the 
existing undertakings, or to introduce a further Bill for 
that purpose. The Commission will be at liberty to 
propose anything, such proposal to be laid before 
Parliament. But the Vestry Bill distinctly says that 
the Water Trust—which may indeed mean the County 
Council—“ shall,” within two years from the passing of the 
Act, take the requisite proceedings for purchasing the 
undertakings of the Water Companies named in the 
schedule, ten in number. We should hardly have 
thought that the Council would like to be compelled to 
buy the existing undertakings, and there is no doubt that 
several members of that body would desire a different 
course. But we may presume that the Council would 
rather buy the property than see it pass into other 
hands. The Council are supposed to be desirous 
of superseding the present water supply by _ 
ing a distant source, as indicated in the report 
Mr. Binnie, their engineer, a document to whieh 
we recently made reference at some length. But the 
‘* Memorandum ” of the Vestry delegates, which serves 
as an exposition of the Bill, points out very grave reasons 
why there should be no attempt to compete with the 
existing companies. The present supply is to be im- 
proved, not absolutely superseded. As concerns the 
price to be paid for the undertakings now possessed 
by the Water Companies, the Vestry Bill provides 
that this shall be settled by a Board of Arbitra- 
tion, if not by agreement. The Bill thus evades 
a difficulty which wrecked Lord Cross’s scheme in 1880. 
But the companies may be relied upon to keep a very 
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keen look-out that they are not compelled to sell at a 
sacrifice. They have a hard fight before them, in which 
they can gain nothing and may lose something; but they 
are certain not to surrender at discretion, though it may 
be true that their days are numbered. Were the County 
Council a more popular body, the issue would be more 
evident and immediate than it is. 


FIRES IN LONDON. 


Captain Suaw, the chief officer of the Metropolitan Fire 
Brigade, is ey ompee now to be satisfied with the strength 
of the force at his command. Whether that is so or not, 
we do not pretend to say, but certainly the chief officer 
has much more reason to be content than he had in the 
days of the old halfpenny rate under the Metropolitan 
Board. That rate, coupled with contributions from the 
fire offices, and £10,000 per annum from the Government, 
made up the revenue of the Fire Brigade, the rate being 
the chief means of support. In the last annual report of 
the Metropolitan Board it was stated that the funds 
applicable to the maintenance of the Brigade, despite 
some improvement, were “still insufficient to supply all 
the wants of the metropolis as regards protection from 
fire.” Such a confession suggests the idea that the Board 
should have taken more active and energetic awe to 
obtain the requisite funds, so as to give the Brigade its 
proper strength. Had the Brigade been as deficient in 
quality as in quantity, the consequences to London 
might have been of a very calamitous nature; and even 
with so admirable a body of men and officers, provided 
to a certain extent with very efficient appliances, we may 
consider that the metropolis passed h a period of 
considerable peril. The Metropolitan retired from 
the scene early in 1889, and the County Council adopted 
the conclusion that their financial position so far differed 
from that of their predecessors, that they were not 
bound by the halfpenny rate. Captain Shaw informed 
them that the appliances in use were for the most part 
ample for the existing number of stations, and were, on 
the whole, in good working order, “but that the staff had 
never been sufficient during great emergencies.” This 
had long been the dread of all who studied the question, 
and it redounds greatly to the credit of the London 
County Council that they set to work promptly to 
increase the strength of the Brigade. Whether they 
have gone far enough is a point we may leave open for 
the present. The p' ss made is shown by one fact. 
In 1872 the number of firemen in the Brigade, including 
all ranks, was 396. At the close of last year it had 
become 706. In this interval of years the population of 
London increased by one-third, while the enlargement of 
the Brigade has: been fully three-fourths. In the last 
year of the Metropolitan Board the revenue of the 
Brigade was £136,000, of which £100,000 came from the 
ratepayers; but the Board reported that the income 
barely sufficed to meet the expenses of the establishment 
on its existing scale, and any enlargement was out of the 
question. The County Council spend what they like on 
the Brigade, and Captain Shaw reports with satisfaction 
the addition of 113 men to the force, as sanctioned by 
the Council in 1889. 

The Metropolitan Fire Brigade may be said to owe its 
origin to the terrible fire which occurred in Tooley-street 
in June, 1861, when the veteran Braidwood lost his life. 
The need of superseding the fire-engine establishment of 
the insurance companies then became so apparent, that 
the companies themselves asked to be relieved of their 
responsibility in the matter, and in January, 1866— 
considerable delay having arisen owing to the protracted 
nature of the negotiations—the Metropolitan Fire Brigade 
was started under Captain Shaw, with a force of 180 men. 
“* Serious fires” that year were 25 per cent. of the total. 
Next year they dropped to 18 per cent., and in 1872 they 
fell to 8 per cent. Captain Shaw’s report for 1890 shows 
only 6 per cent. of serious fires, the actual number being 
153, or exactly the same as in the previous year, and less 
than half the number in 1866. Including both serious 
and slight fires, we find the total for last year to be larger 
than in any year since the Brigade was formed, the 
number being 2555. Since 1866 the population of London 
has increased rather less than one-half, but the fires have 


been nearly doubled, illustrating the principle we have |. 


pointed out on former occasions, that fires increase more 
rapidly than the population. A lamentable fact consists 
in the number of lives lost, there having been as many as 
61 in the past year. From what we have observed thus 
far, we fear that a yet greater number of fatalities will 
accrue in the present year, unless there is some abate- 
ment on the results of the last six or seven weeks. 
Accidents to the firemen show the valour which these 
men display in the performance of their dangerous duties. 
The number of cases in which firemen have been injured 
during the year exceeds a hundred, in addition to 444 
cases of ordinary illness. Many of the injuries were 
serious, and in two cases death was the result. Looking 
for the causes of fire, we find 745 of the outbreaks, or 
more than one-fourth of the whole, put down to the “ un- 
known.” It is remarkable how many fires—last year 
207—are due to the careless habit of throwing a light 
down out of the hand. Lime slaked by rain caused three 
fires, and the process of slaking lime as many as thirteen. 
Candles were the source of disaster in 163 cases, while 
the upsetting of spirit lamps caused 182 fires. Gas, under 
various conditions, was the cause of fire in 197 instances, 
of which twenty-one were due to the foolish practice of 
seeking for an escape of gas with a light. Two fires are 
attributed to the over-heating of electric wires. 

It is satisfactory to find Captain Shaw reporting that, 
although in eighteen cases last year the arrangements for 
the supply of water were somewhat of a failure, yet no 
loss of any serious importance resulted from these 
defects. Credit is given to the Water Companies for doing 
their best. A great change in the equipment of the force, 
compared with its early days, consists in the use of 
electrical appliances. Telegraphs and telephones are 
largely employed, and round about the fire stations are 
fifty-five alarm circuits, with 385 call points. Appliances 





like these add largely to the efficiency of the Brigade, and 
may be said to nat one man as good as two. The 
County Council in their last annual report state that the 
electric fire-alarms in the public thoroughfares have been 
found of great service, no less than 1829 alarms having 
been given by them in the course of the year. The 
extensive adoption of fire hydrants is another element of 
strength. The City is fully equipped with these 
appliances, and throughout London hydrants are found 
useful not only for extinguishing fires, but also for 
watering and cleansing the streets, and flushing the 
crowded courts and alleys. Altogether a very material 
change has come over the Metropolitan Fire Brigade 
since the year 1865, when Sir George Grey was declared 
to have “satisfied himself” that a fire brigade could be 
instituted, at an annual cost of £50,000, of sufficient 
strength to provide adequate protection to the metro- 

lis. Ideas have grown since that date, and London 
on more than doubled its rateable value, while the 
treasure it contains must have increased in a far higher 
ratio. At the same time we must observe that all the 
changes have not been to the advantage of Captain Shaw 
and his men. The prevalent style of building is in many 
cases unfavourable to the repression of fire, and the mode 
of construction is often such as to aggravate the destruc- 
tive effect of the flames. 





THE BRIGHTON SEWAGE SYSTEM ENDANGERED. 


In our issue of November 23rd, 1883, we reported a very 
serious slip of the cliffs at Black Rock to the east of 
Brighton, and then took occasion to remark on the danger its 
occurrence threatened to the main sewer which conducts 
the drainage of that important watering place to the 

umping station at the outfall. A further extensive fall 

as, within the last few days, taken place, and much alarm 
is now felt lest a high sea at full tide should entirely cut off 
communication with the lifting works on the Rottingdean 
road. To judge from the account given by the Brighton 
Examiner, this fresh fall of the cliff has been of such magni- 
tude as to amy bry great anxiety, and it seems to be the 
general feeling that insufficient attention has been given to 
the necessity for steps being taken to guard against such a 
fall and its possible results. According to the paper named, 
the fall that has now taken place amounts to between 
10,000 and 20,000 tons, the disruption of this mass havin, 
been precipitated by the action of the recent long-continu 
frost. The water-main belonging to the Brighton Corpora- 
tion, by which the water supply to Rottingdean and Oving- 
dean was maintained, has ls carried away for some 
twenty yards, and the inhabitants of those places were for 
some days without water in consequence. The surveyor has 
also reported to the Sewers Board that the safety of the 
intercepting sewer is very seriously involved. The question of 
divided responsibility comes very prominently under consider- 
ation with respect to this accident. Our contemporary above 
referred to remarks with regard to this point and the neces- 
sity for costly works to protect the cliff from further injury ;— 
“The difficulty, merely from an engineering point of view, is 
very real, and there is the still more complex question of 
relative financial msibility on the part of the Sewers 
Board, representing the Brighton Town Council, and the 
Hove Commissioners, who are interested in the safety of the 
sewer, and of the East Sussex County Council, to whom the 
maintenance of the road between Brighton and Rottingdean 
is a matter of considerable concern.” We can judge from 
this quotation that what has been everybody’s business has 
received practically no attention. The y Pasen was patent, as 
we then pointed out, fully seven years ago, and during the 
whole of that time nothing has been done to provide against 
it. It would certainly seem as if it had been an error of 
oe aed from the first to lay this important sewer so close 
to the face of the cliff as it appears to have been. Whether 
it would prove less costly in the long run now to shift it 
further inland, or to undertake works to insure the future 
stability of the cliff, has yet to be decided. Looking to the 
insidious way in which the land at the eastern extremity of 
Brighton is being encroached upon by the sea, it would seem 
to be the more desirable course to adopt the second 
alternative. We have in other articles—those devoted to 
the action set up by the beach defence works of the town— 
remarked upon the injury these were sure to cause to the 
high clifis in its neighbourhood, and counselled early 
measures being taken to obviate it. This counsel has not 
been followed, and the result is now to be seen in an 
occurrence which threatens seriously to interfere before long 
with the efficient drainage which no doubt greatly con- 
tributes towards the low death rate of Brighton of which its 
inhabitants are justly so proud. 


THE GREAT WESTERN RAILWAY. 


Tue Great Western Railway is one of the chief passenger- 
— lines. It conveyed in the last half of last year no 
fewer than 31,050,772 passengers, exclusive of those who 
travelled with season tickets; and whilst its gross revenue 
showed an increase for the same period of over £152,000, no 
less than £113,000 of that increase arose in the passenger, 
parcel, &c., traffic, so that the increase in the merchandise 
and mineral departments was much less in proportion. Out 
of the large number of ngers there were no fewer than 
27,790,000 who travelled third-class; and even that propor- 
tion must be expected to be increased in the current year, 
when all the trains, including the famous expresses, will 
the popular lower-class passengers. Even in the past - 
year there has been a reduction in the yield from the first 
and second-class passengers, so that all the increase is due to 
the third-class. It is a little remarkable that the receipts from 
the mails are on the Great Western line retrogressive, though 
only very slightly so; and that, on some of the other great 
lines, they are stationary. Passing from this, it is to be 
noticed that the Great Western has been ome bine on 
capital account, and seems to intend to continue that expen- 
diture. In the last six months it spent on capital account 
£334,000, and in the current six months it is probable that 
the oe pen riy will be £450,000. Only a very small portion 
in each case is on new lines. About £15,000 were so spent in 
the past half-year, and in the current half-year the expendi- 
ture is officially estimated at £20,000. These new lines are the 
Kingsbridge and Salcombe, the Newcastle Emblyn extension, 
and the Plymouth Curve. The chief of the capital expenditure 
was first on the lines and works that are open for traffic, and next 
on additional working stock. It is quite evident that the 
policy of this addition to the capital expenditure, at a time 
when the line can afford the money without unduly limiting 
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the dividend, is a wise one, the more especially if the result 
be to lessen the amount of labour that is required in workin 
the traffic. Hitherto the railways of the country have h 
the advantage of drawing upon very cheap labour, but it ig 
quite possible that, from one or both of two causes—the 
action of trades unions or that of the Legislature—they may 
find an alteration to some extent in this respect in the future, 
They may lessen the effect of this change, and lessen their 
dependence upon labour of a particular class, by the employ- 
ment of more machinery or by the training of more of their 
workmen into the various grades. The expenditure on the 
lines that are open for traffic will have in the future on many 
lines to be in some d with a view to the employment of 
machinery where possible; and if the labour that it might 
become a substitute for were to grow dearer, the employment 
would be remunerative as well as useful for the purpose 
indicated. The Great Western is not one of the lines to 
which these remarks apply especially, for it traverses largely 
an agricultural district; but it also serves great centres, and 
thus the remarks have some application. 


THE PROGRESS OF TRADE IN SPAIN, 


One of the most remarkable features of Euro com. 
merce is the sudden expansion which has taken place in the 
trade of Spain. For the past two or three years an unusual 
amount of British and French capital has been invested in 
the metallurgical and mining concerns of that country; and 
these industries have, under the stimulus of foreign enter- 
prise, developed to a degree that has fully justified the 
e tations of those investors who had long expressed their 
belief in the unbounded resources of the Peninsula. The 
beginning of the commercial revival of Spain is shown with 
singular definiteness in the statistics which have just been 
issued of the trade of that country in 1889. In that year 
the imports amounted to £26,744,016, an increase as 
compared with 1888 of £2,970,609. The exports were 
valued at £31,226,063, an enlargement over the same 
period of £1,917,716. Coming to the details under 
the head of imports, it is seen that the most 
notable development has taken place in metals and 
machinery, the former material comprising iron and steel 
rails, nuts and bolts, forged iron and manufactured steel. 
The value of the metals imported was £1,304,263, an increase 
over 1888 of nearly £300,000. Iron and steel rails were 
imported to the value of £120,000, as compared with only 
£20,000 in the previous year. This improvement marks the 
beginning of the activity in railway construction which is 
taking place throughout the industrial provinces of Spain. 
The value of machinery imported was £1,796,292, an 
increase of more than £700, over the preceding year. 
The development in the manufacturing industries of Spain 
was no less remarkable than the improvement in the 
imports. This was shown in the larger exports of cotton 
anh allie textiles, and in the increased shipments of metals 
and machinery. Metals were exported to the value of 
£4,596,497, an increase of £963,100 over the previous year. 
The value of the shipments of machinery was £43,040, as 
compared with £19,840 in 1888. It is evident, therefore, 
that with the extensive laying down of railways, and the 
working of the metalliferous deposits of the country, Spain 
has undergone a commercial awakening that is likely to be 
none the less durable because it can be attributed in a large 
measure to foreign capital and enterprise. For this very 
reason, however, an element of danger exists in the present 
fiscal policy of Spain, since it will be a very long time before 
the country is capable of freeing its industries from the 
foreign control of which it is beginning to show signs of 
impatience. 

RAILWAY EARNINGS. 


SELpom have the working costs of the chief lines of railway 
been more heavy than has been the case during the second 
half of 1890. That this is so is clear from a perusal of the 
dividends of the chief companies for that od which are 
now available, the announcement of the Midland line within 
the past few days having, it may be said, completed the list. 
It is plain that although there have been increased receipts, 
these have been more than counterbalanced by the dearness 
of fuel, and the greater cost of labour and general adminis- 
trative charges. For example, TT the increase in the 
traffic receipts upon the London and North-Western Railway 
was as much as £164,000, yet the dividend is slightly less than 
last year; it is 73 per cent., whilst that for the first six 
months of 1890 was 6} per cent. This makes a total dividend 
of 7} for the year, or a fraction less than the 73 which was 
declared for 1889. In the case of the Great Western, the 
increase in traffic receipts was £133,000 for the six months. 
It is true that the dividend for the second half of 1890 is 
7} per cent., whilst for the first half it was only 5}, but the 
total dividend for the year is 6} per cent., or 3 per cent. less 
than in 1889. A better account is, however, possible of the 
Midland Railway. This line declares a dividend for the 
second half of 1890 of 7, and for the first half of 54 per cent., 
making a total dividend of 6} for the year, as against 6 per 
cent. for 1889. Moreover, it carries forward a largely increased 
balance for the next year, namely, £70,000, as against 
£24,780 in 1889. The position of the companies as a whole 
can scarcely, however, be expected to compare very favour- 
ably with that of 1889, since in that year a rather higher 
average than usual was attained, and consequently the 
standard of comparison was a difficult one to come up to. 
There are those who point out that the increase last half- 
year was not so much in goods as in nger traffic, and 
who look to rather less dividends in the future, in conse- 
quence of the improbability of working extensions being any 
lower, and the likelihood of the Board of Trade regulation of 
rates diminishing the receipts. It may, however, be hoped 
that imistic views such as these may be disappointed, 
and that the trunk lines of the kingdom may continue to 
flourish, in which case extensions and additions will, it por: f 
be trusted, go forward apace, greatly to the advantage of rail- 
way engineering interests. 


AMERICA AND FALSE MARKING, 


Is America about to join the International Convention? 
The question is suggested by an interpretation put upon 
Section 6 of the McKinley Tariff, which requires that all 
articles of foreign manufacture, such as are ordinarily 
marked, stamped, branded, or labelled, and all packages con- 
taining such or other imported articles “ shall, respectively, 
be plainly marked, stamped, branded, or labelled in legible 
English words, so as to indicate the country of their 
origin, and unless so marked, stamped, branded, or 
labelled, they shall not be admitted to entry.” Now the 
point is, What does Section 6 mean? If its intention 
is to cover every article inside the package, then the 
benefit to this and all other honest-trading countries will be 
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+»mense. What England has been fighting for, and has 
partly “ invecddiaek* that nations into accepting, is that 
every article shall bear upon its face the place of origin. If 
the Americans have come round to this way of thinking, a 
distinct advantage against fraudulent trading will have been 
obtained. But should it only mean that the name of the 
country shall appear on outside packages, and that these may 
then be removed unopened and pee ene the Custom 
House, the good done will be greatly minimised. Under any 
circumstances, however, a step in advance will have been 
made. When the Convention met at Madrid, the United 
States delegates stoutly opposed the proposal, on the familiar 
ground that it was an interference with the merchant trade. 
The section comes into operation on the 6th of March, 
when its full value as a preventive measure against false 
marking will be made evident in practice. 


ELECTRICAL TRANSMISSION OF POWER. 


Tue proprietors of the Oerlikon Engineering Works, near 
Yiirich, Switzerland, have conducted experiments for the 
purpose of demonstrating the possibility of transmitting 
current from Lauffen on the Neckar, to Frankfort on the 
Maine, a distance of 92 miles at an electro-motive force of 
90,000 volts. ‘Tests were made with pressures of from 15,000 
to 83,000 volts, and the results were satisfactory. This 
having been found to be the case, the firm has decided to 
substitute electric-motors for the present steam power in the 
driving of all the machine tools in the large works. A con- 
cession has already been obtained of the use of a waterfall in 
the village of Hochfelden in the Glat Valley. The available 
water power is sufficient to operate turbines capable of driv- 
ing two dynamos of from 200 to 300-horse power each. The 
current generated by these machines will be transformed to 
an electro-motive force of 25,000 volts, and at this pressure 
will be transmitted by means of four overhead conductors of 
4 mm. in thickness, and carried on standards 33ft. high, to 
the Oerlikon works, a distance of nearly 124 miles. Here the 
25,000 volt current will be again transformed to 50 volts, at 
which pressure it is proposed to drive the machine tools. 
This installation has now been commenced, and is to be 
finished in April. 








LITERATURE. 


Babbage’s Calculating Engines: Being a Collection of 
Papers relating to them, their History, and Construction. 
London: E. and F. N. Spon. 1889 

Tus volume, edited by General H. P. Babbage, brings 
together as much as possible the information scattered in 
various places regarding the calculating machines of his 
father, Charles Babbage, so as to make it available to 
those interested in the subject, who may wish to pursue 
it further. The inventor himself never wrote a full 
description of any of his mechanics. He preferred to 
devote all his energies to the actual progress and 
development of the design. There were really two 
calculating machines—the Difference Engine, a fragment 
of which is preserved at South Kensington, and described 
in a handbook published by the Science and Art Depart- 
ment, 1872; and the Analytical Engine, which we believe 
never got beyond the drawings, given at the end of this 
volume. 

The first idea of a calculating machine was conceived 
by Babbage, in 1812, whilst at Cambridge, and the first 
publication concerning it was in a letter addressed by him 
to Sir Humphry Davy, President of the Royal Society, 
in 1822. In 1823, the Government was persuaded to take 
up the project, and the construction was started and 
carried on for ten years, when a quarrel arose with 
Clement, the constructing engineer, which ended in the 
total suspension of the work, after the Government had 
advanced £17,000 in this, its first essay in the Endowment 
of Research. This money should not be considered 
entirely wasted in the opinion of engineers, as it enabled 
Clement thoroughly to work out exact machinery for the 
production of interchangeable parts, and thus to be a 
pioneer of modern machinery design. Whitworth, as a 
young man, came to London, and worked under Clement 
on this job, where he probably first acquired the practical 
experience in the production of exact machinery, irre- 
spective of cost, for which he afterwards became so 
celebrated. 

Babbage, however, did not possess the art of managing 
the official mind, and completely spoilt the market for 
the subsequent Endowment of Research by the Govern- 
ment; he was always changing his plans and discarding 
his completed work, so the sll ses came to the 
conclusion that all engaged were on a “soft job” which 
was to be made to last for ever, and seized the opportunity 
of a quarrel between Babbage and Clement to stop 
further supplies of money. Babbage only retained the 
small portion of his Difference Engine, which is kept at 
South Kensington; the remainder was, we believe, melted 
down by Clement when it was found there was no chance 
of the work being resumed. 

While the work on the Difference Engine was suspended, 
after 1833, Babbage conceived the idea and commenced 
the drawings of his Analytical Engine. This engine was 
to work on the principle of the Jacquard loom; that is, 
the pattern of the operation to be performed was presented 
to the machine on a card, perforated in a certain manner. 
When the machine required a logarithm it would stop and 
ring a bell, and if the wrong logarithm was brought by the 
attendant it would ring still louder, like a performing 
elephant at a circus. The question was naturally asked 
why, if the machine could tell whether the logarithm was 
the right one, it should have asked an attendant at all? 
Babbage answered that the means employed were 
ridiculously simple, and the explanation is given on p. 163. 

It was in vain that Babbage applied to the Duke of 
Wellington, and other prime ministers and chancellors, 
for grants in aid of the resumption of his work; 
and the one—Goulburn—to give the final “No” is 
designated “ the Herostratus of science, to be linked with 
the destroyer of the Ephesian Temple, if he escape 
oblivion; but, as I have no wish to crucify him, I will 
leave his name in obscurity ;” or similar words, very like 
nue with which the political world has been ringing 

ly. 








The Difference Engine was exhibited in the 1862 Exhi- 
bition, but not in 1851; and in reply to a question, “ Pray, 
Mr. Babbage, can you tell me in two words what is the 
principle of the machine?” Babbage replied, “ A? w= 0.” 

The simple element of the machine is seen in the 
counter of a steam engine; and now, if we put seven of 
these machines in series, with appropriate carrying appa- 
ratus, we have the Difference Engine, the successive 
elements throwing out the polygonal numbers; and if 
run backwards from a series of figures, the final differ- 
ences will be constant, and then zero. 

The Arithmometer of Thomas of Colmar is another 
simple element of Babbage’s machine; and some recent 
calculating machines arranged in circular form bear a 
curious resemblance to the drawings of the Analytical 
Engine. 

Were our electric chronographs as accurate as was 
claimed formerly, and would read to millionths and ten- 
millionths of a second, then Mr. Bashforth might have 
found the difference engine of practical use for reducing 
his ballistic experiments ; but so far the second or third 
difference was as much as he could reckon upon. 

Babbage could not complain of want of public notice 
of his machines. They appear to have excited the curio- 
sity even of the Chinese, and it was supposed that he 
had constructed a Frankenstein model of a mathema- 
tician’s brain. 

The Analytical Engine was described by Count Mena- 
brea in the “ Bibliothéque Universelle de Geneve, 1842,” 
which appears in this volume, translated and with lon, 
notes, signed with the initials “A. A. L.” Few woul 
suspect that this means Ada Augusta, Countess of Love- 
lace, the daughter of Lord Byron. We wonder what the 
poet’s feelings would have been at this curious manifesta- 
tion of his daughter’s tastes. 

The volume is large, and bears traces of being printed 
at long intervals of time. General Babbage has per- 
formed a filial duty in bringing it to a conclusion, and 
in explaining his father’s work before the British Asso- 
ciation. as well as to the world at large in this book. 


Civil and Mechanical Engineering Popularly and Socially 
Considered. By J. W. C. Hatpane. Second edition, 
improved and enlarged. London: E. and F. N. Spon. 
1890. 

A very large proportion of all practising engineers 

are fond of a “shoppy” talk in hours which are not 

strictly those of business. Many introduce “shop” when 
amongst those who are unable to understand enough to 
appreciate it, although few engineers can ever tell an 
engineering story so that it can be fully understood by 
the uninitiated. Mr. Haldane has succeeded in writing 
a book which is full of interesting and really useful 
engineering yarns, stories concerning engineering events 
which interest everyone, bits of engineering experience 
that are not as a rule recorded, and incidents in the lives 
of men who have done great things. Mr. Haldane’s 
book is of a kind that has not been written before, and 
is one that addresses a very large audience, one 
much larger than the reader of engineering litera- 
ture of hitherto available kinds, even if we include 
Smiles’ “ Lives of Engineers,” and similar books. His 
book is, in fact, one which engineers can read with 
advantage and with pleasure, and one which will 
amuse and instruct the intelligent general reader who 
likes to know something about things in the engineering 
and industrial world. The book relates chiefly to marine 
engineering, as the following list of titles of chapters 
will show: — Steam navigation—canals and railways; 
general engineering; Dumbarton v. the Clyde; Glasgow 
and ocean steamships; the Birkenhead Ironworks ; 
apprentices; civil engineering; practice of engineering; 
drawing-office calculations; engines in progress—the 
screw propeller; origin of marine engineering—steam- 
power on canals; bad workmanship; system of design 
and construction in marine engines; boiler yard, and 
boilers in construction; the building yard—ships, ancient 
and modern; finishing the engines in the works; launch- 
ing a ship; ship and engines complete; ships’ appliances 

—trial trip; breakdowns and mysterious losses at sea; 

loss of West India mail steamer Amazon—engineering 

smashes on land; story of a disastrous trial trip; end of 
the fatal trial trip; how I commenced private practice; 
how competitions are conducted; clients—an ironwork 

speculation; voyage from Sydney to London in 1845; 

engineering of the past and present; triple-expansion 

machinery; and quadruple and new compound engines. 
There is, however, a great deal relating to general 

engineering based upon wide experience, the author’s 
reminiscences extending over many years, but chiefly 
relating to works, drawing-oflice, and trial trip experiences 
in connection with the Birkenhead works of Messrs. 
Laird. His reminiscences in connection with his work 
as a consulting engineer are of later date; and his descrip- 
tion of the circumstances of his commencement of private 
practice, the difficulties that followed, and the results, 
will be found interesting to many. The chapter on 
apprentices is also very instructive and useful, and the 
opinions expressed in it are sound. They may not be 
very encouraging to those youths, or the parents of 
youths, who believe that any boy who expresses a wish 
to be an engineer can have engineering poured into him 
like milk into a jug, but they represent the truth. An 
apprenticeship is a means of allowing a youth to become 
gradually an engineer. In his apprenticeship he will not 
be “taught to be an engineer,” to use a common phrase, 
any more than a youth can be taught to be an artist, 
although he may be taught to be a painter. 


Mining and Ore-dressing Machinery. By G. C. WARNFORD 
Lock. 4to, pp. 466. London and New York: E. and F.N. 
Spon. 1890. 

Tuts volume is largely a compilation from papers pub- 

lished in the journals of various scientific and profes- 

sional societies, accessibility to which is, according to 





the preface, the one condition necessary to complete 
their utility. Mr. G. C. André’s work on mining machi- 
nery has also been in great part incorporated, and a con- 
siderable contribution both in text and illustrations has 
been based upon the catalogues of firms manufacturing 
machinery. The facts are said to have been digested and 
ee arranged in a condensed form, chapter by 
chapter, in natural sequence, with an index which will 
enable any single item to be turned up with the least 
possible trouble. 

We are sorry not to be able to agree with the author 
in this estimate of his work. There is a very orderly 
table of contents, but, unfortunately, the contents pro- 
mised are not always contained. Thus, in the chapter 
devoted to pumping machinery, probably owing to exces- 
sive condensation, the notice of pumps and pit-work is 
reduced to thirty-two lines of printed matter, a deficiency 
which can scarcely be considered as compensated by a 
rather lavish use of illustrations from engineers’ cata- 
logues of centrifugal and other pumps of kinds not 
generally used in mines. 

The motive power in mines, judging from Chapter I., 
is derived from windmills, water-wheels, and Priestman’s 
oil engine, nine lines being devoted to the consideration 
of the last-named motor, which “should prove very 
useful to miners and others.” 

Steam engines are incidentally noticed under the head 
of hauling and hoisting machinery, but boilers have 
somehow or other been squeezed out in the process of 
condensation. 

The chapters on ore dressing machinery are the best 
parts of the book, as there is a large amount of available 
literature on this subject that has been freely incorpo- 
rated, but not always acknowledged. Throughout, the 
author is very sparing in his references, even in the case 
of papers reprinted from the “‘ Proceedings” of the Insti- 
tution of Civil Engineers, which we believe the Council 
require to be formally acknowledged by those who reprint 
them; no proper references are given, the number of the 
volume containing the original, and the date of publica- 
tion being always omitted. This is rather an unwise 
practice in a book making no claim to originality, and 
therefore valuable only for purposes of reference. 


The Hydraulic Gold Miners’ Manual. By T. 8S. G. Krrx- 
PATRICK, M.A. 8vo., pp. 31. London: E. and F. N, 
Spon. 1890. 

Tuts little book contains specifications and descriptions 
of the plant required for treating from 2000 to 5000 tons 
of auriferous gravel daily, which have been furnished by 
Mr. W. 8S. Welton, the engineer of the Columbian 
Hydraulic and Orita Gold Mines, as well as of the Gravel 
Gold and Guarino Mines of Columbia; the author being 
engaged in most of these enterprises, either as chairman 
or director. The descriptions given are concise, and are 
well and clearly illustrated; the plant described being of 
the simplest, and probably therefore of the most effective 
character, and will no doubt be of value to those who 
may be engaged in hydraulic mining. We should not, 
however, be inclined to agree with the author “that it 
may be taken as an axiom that wherever red—oxidised 
—gravel occurs within a measurable distance of volcanic 
action, that gravel is auriferous.” Surely there is plenty 
of ferruginous gravel in the world satisfying the condition 
of vicinity to volcanic activity which is not auriferous. 
Among the useful notes for reference at the end, aqua 
regia, or as the author prefers to call it, eaw regale, is 
given as the only solvent for gold. There is also an 
account of gold assaying, but as this is confined to twenty 
lines, it can scarcely be of much use, whether for reference 
or any other purpose. 








LIVERPOOL ENGINEERING Socrety.—The sixth ordinary meeting 
of the session was held at the Royal Institution, Colquitt-street, on 
Wednesday evening, February 4th, Mr. Ferdinand Huddleston, 
Assoc. M. Inst. C.E., President, in the chair. Mr, Arthur J. 
Maginnis, M.I.N.A., exhibited and explained the mode of working 
of a new electric automatic bridge indicator for steamships. 
Mr. Joseph Boult then read a paper entitled ‘‘ Notes on the 
Phenomena of Tidal Rivers, with special reference to the River 
Mersey.” In the course of the om Mr. Boult dealt with the 
differences between tidal and non-tidal rivers, with the amount of 
tidal sea water entering the Thames and the Mersey respectively, 
and the difference in tidal range between the west coast of Britain 
and the east coast of Ireland, and the cause of this difference. 
The various phases of the tides in the tidal channels at the mouth 
of the Mersey were next di , together with the numerous 
movements of the channels of the upper estuary. The great fret 
in the banks of the upper estuary was described, and conclusions 
drawn from the examination of the monthly surveys showing the 
position of the navigable channel. The paper was brought toa 
conclusion with various suggestions for the improvement of the 
estuary of the river. An interesting discussion and a vote of 
thanks to Mr. Boult terminated the proceedings. 


UnIversITY COLLEGE ENGINEERING Socrety.—A meeting of 
this Society was held on February 3rd, when Mr. A. G. Aschroft, 
A.M.I.C.E., read a paper on ‘‘ Marine Engine Trials.” Professor J. 
Hudson Beare, B.Sc., was in the chair, The author first gave a 
preliminary sketch of the many difficulties which present them- 
selves ina marine engine trial, in comparison with similar work 
when carried out on land. The power is large and confined to a 
small space, The time for erecting the various measuring instru- 
ments and apparatus is usually short and combined with hindrances, 
whilst during the trial itself the motion of the ship causes ordina 
methods of observation, weighing and measuring, to be execu 
with extreme difficulty. The paper dealt with in detail the various 

ints of interest in trials such as those carried out by Professor 
Kennedy, F.R.S.—Hon. Past President of the Society—for the 
Institution of Mechanical Engineers. The author commented on 
the methods of weighing the coal used by the boilers, and the 
possible errors likely to arise, the precautions to be attended to in 
the taking of indicator cards, and the measurement of the feed- 
water, the tanks for which were illustrated by mr ay kindly 
lent by the Institution of Mechanical Engineers. apparatus 
of Mr. C. J. Wilson, for collecting samples of furnace — and 
afterwards analysing them, was explained and exhibited. There 
were also exhibited a calorimeter invented by Mr. Legros, and 
indicators by Messrs. Crossley Brothers, and Mr. McMuir of Glas- 
gow. A discussion and a hearty vote of thanks followed Mr. 
Aschroft’s interesting paper. It was announced that the next 
meeting would take place on Tuesday, February 17th, at 5 p.m., 
when Professor L. nt Vernon-Harcourt, M.A., M.L.C.E., would 
oceupy the chair, 
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HARROW AND STANMORE RAILWAY. 


By the opening of this line the picturesque village of 
Stanmore = tire surrounding district have been put in 
connection with the London and North-Western Railway, 
and have thereby been made available as a most attractive 
residential locality. The 
construction of this rail- 
way is principally due to 
the enterprise of Mr. 
Frederick Gordon, the 
owner of extensive property 
in the neighbourhood, who 
has found nine-tenths of 
the necessary capital. The 
engineering of the line was 
intrusted to Mr. W. Bes- 
wick Myers, of West- 
minster, who has been able 
to lay out an economical, 
but at the same time in 
every respect first-class, 
single line of railway, the 
land and road bridge over 
the line being provided for 
a double line. About one- 
half of the length is on 
gradients of one in eighty 
and one in eighty-five, 
and the sharpest curve is 
one of twenty chains 
radius at the commence- 
ment. 

The line commences at 
Harrow Station on the 
London and North-Western 
Railway, from a new plat- 
form, 300ft. long and roofed 
over, which has been con- 
structed for it. The 
bridges on the line, which 
slightly exceeds two miles 
in length, are all sub- 
stantially built. They 
comprise the extension of 
the London and North- 
Western Company’s road 








The line was — on the 18th December by Mr. George 
Findlay, of the London and North-Western Railway, when 
Mr. Gordon, as chairman of the company, entertained a large 
party of guests at his seat, Bentley Priory; the labouring 
class of the village being regaled at the same time at the 
station. 


sinmisaienduie taken VARA BEAR ARARLARARUIRLLLIIITTTIL GT 





THE STANMORE STATION, FRONT VIEW. 


constructed by Messrs. Laird Brothers, of Birkenhead, for the 
Argentine Republic. The test was conducted by the British 
Admiralty officials in the peneenee of Colonel Spurr and other 
officers of the Argentine Naval Commission, Captain Emory, 
United States Naval Attaché, and Mr. Laird also being 
present, The plate was Sin. in thickness, and was cut to the 
usual Nettle size of 8ft. by 
6ft. For the purpose of 
comparison between this 
compound plate and similar 
armour of the Schneider— 
Creusdt—make the Argen- 
tine Commission uired 
the test to be carried out 
on the same lines as are 
adopted by the French 
Government in their recep- 
tion tests of armour at 
Gavres. The conditions of 
this test were three Palliser 
chilled projectiles, weighing 
100 1b. each, fired from the 
new Gin. breech-loading 
gun, with 32 lb. of E.X.E. 
powder, developing a 
striking velocity at the 
range of 30ft. of 1566ft. per 
second, equal to an energy 
of 1700 foot-tons, or a total 
energy for the three rounds 
of 5100 foot-tons. The 
calculated perforation of 
each shot is 9:8in. of iron, 
or 7°8in. of steel or com- 
pound plate; the shock per 
ton of plate would be about 
249 foot-tons. The shots 
were grouped in the centre 
of the plate at the three 
points of an equilateral 
triangle, the base of which 
was two and a-half times 
the calibre of the shot 
measured from centre to 
centre. It is reported that 
the compound plate with- 
stood this test easily, break- 





bridge at Harrow Station, 
by the substitution of a 
girder span in lieu of a 
small side arch which 
existed previously in this 
bridge, which is on a skew, 
to enable it to be erected 
without stopping the road 
over, whilst sufficient 
depth of construction could 
not be obtained for floor 
girders of the total length 
of the skew span, 30ft. 3}in.; 
a hanging cross girder has 
been employed over the 
edge of the platform, so 
that it does not affect the 
headway over the line; an 
under bridge for a road, 
with neat cast iron columns 
for two side spans for foot- 
ways; an over bridge 40ft. 
wide, with long approach 
slopes, carrying the public 
road called Kenton-lane 
over the railway; and a 
small occupation under- 
bridge. Several culverts, 
including two of 5ft. dia- 
meter, have been required, 
aida considerable amount 
of pipe drains, from 6in. 
to 18in. in diameter, have 
been laid, to intercept and 
carry off the surface drain- 
age, which, owing to the 
impermeable elay soil, is very heavy at times of rainfall. 

The Stanmore station is commodious in every respect. 
The passenger building is of ornamental design, and substan- 
tially built of brick with Ancaster stone quoins and carvings, 
whilst all the fittings of the offices and waiting-rooms have 
been carried out with scrupulous attention to elegance 
and convenience. The wainscoting and other internal 














THE STANMORE STATION, PLATFORM. >? 


ing up into mere dust all 
three projectiles, which 
were hardly able to make 
any impression upon the 
hard steel face of the 
plate, the indentation in 
one instance being only 
1-2in., and in no case ex- 
ceeding 2in. A few fine 
hair cracks were developed 
in the steel face, but these 
were so fine as to be 
almost invisible, and none 
of them extended beyond 
the thickness of the hard 
steel surface. Although 
the plate is not yet taken 
down from the wooden 
, backing, the damage done 
to it is so slight that it 
may be safely assumed 
there will be absolutely no 
bulges in the rear of the 
impacts. This test is com- 
pared with a solid steel 
plate of the Schneider 
manufacture, which was 
tested on May 23rd, 1890, 
at the French Govern- 
ment polygon at Gévrer, 
and was classed by the 
Government Commission 
as trés-satisfaisant, the 
highest award of merit 
possible. This plate was 
one forming part of the 





The engraving below shows the arrangement adopted for| belt of the Chilian cruiser Capitan Prat, measuring 


the connection of the passenger and goods platform and 
sidings, with the points and crossings necessary for workin; 
with the single line. The arrangement has involved a g 

deal of careful consideration, but it is very satisfactory. 
The station buildings are of a very pleasing design as 
will be seen from the engravings which we publish above, 


18ft. 4in. by 6ft. 9in. by 8,in. thick, tapering to 5,5,in., which, 
under similar conditions, allowed the projectiles to penetrate 
nearly the full thickness of the plate, the plate itself being 
cracked through its entire thickness by the first shot. The 
total energy per ton of armour plate for the English com- 
pound plate was 744°5 foot-tons, while for the French all- 
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Points >. ~~ conneeted marked thusO 


ARRANGEMENT OF POINTS, SIGNALS, GOODS AND PASSENGER STATION, STANMORE. 


woodwork is of elaborately-moulded polished deal. A sub- 
stantial goods shed, 60ft. by 33ft., is provided, together with 
well-built cattle and carriage docks and cart weighing machine, 
and there is ample siding accommodation and carting space. 
The signalling is of the most approved interlocking system, 
carried out by the London and North-Western Railway 
Company at the Harrow station and by Messrs. Saxby and 
Farmer at Stanmore. The permanent way consists of an 
80 lb. per yard bull-headed rail supported on cast iron chairs 
on crecsoted cross sleepers. The contractor is Mr. Charles 
Braddock, of Wigan. 

















; and they add rather than detract from the beauty of the 
| surrounding scenery. 








TRIAL OF CAMMELL PLATES FOR THE ARGEN- 
TINE GOVERMENT. 

A vERy interesting test of an armour-plate has taken place 
this week on board the Nettle at Portsmouth. The plate was of 
the Wilson compound—steel-faced—system, and was manu- 
factured at the Sheffield works of Messrs. Charles Cammell 
and Co, as part of the armour-belt of a warship now being 





steel plate it was —_ 804 foot-tons. The test is not a severe 
one. The plate would be just matched by the projectile if 
the latter held together, that is to say, if Holtzer steel prc- 
jectiles were used. Three such blows would then be very 
severe. The chilled projectiles are, however, broken up by 
the hard face of a compound plate more ree than by 
the softer face of the all-steel. It is well to be reminded of 
this advantage po by the compound plate when we 
look at comparative results obtained with steel Holtzer un- 
breakable projectiles. The projectiles are now better than the 
plate. Will they maintain this superiority ? 
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THE STANLEY EXHIBITION OF CYCLES. 


Tue fourteenth annual exhibition of cycles, promoted by 
the Stanley Bicycle Club, was held at the Crystal Palace, 
and, notwithstanding the absence of all the old-established 
and leading firms in the cycle yey owing to an agree- 
ment entered into last year not to exhibit during the year 
1891, the show has been a pronounced success, both in point 


of exhibits and attendance, the number of visitors to the 
Fig. 1 





Tuuiiatl oe 


Palace during the days of the exhibition being greater than 
during the same 





riod last year. While the actual number | 


of machines exhibited was somewhat less than that of last | 
ear, the number of firms exhibiting fell short of the number 


present last year by two only. 

One of the most attractive features of this year’s exhibition 
was a collection of machines illustrating the development of 
the modern cycle, from the time of the “‘ dandy horse ;” and 


when one bears in mind that nofless a distance than 3364 | 


of their machines being most carefully worked out. The 
design of the frame of their safety bicycle has now become 
almost a standard pattern, so much is it copied by other 
firms. Next, in point of the number of their exhibits, we 
must place the young and rising firm of Messrs. Pullinger, 
of Deptford, whose machines are one and all conspicuous 
for their extreme simplicity, a feature not to be despised. 








In the construction of frame one or two daring departures 


were to be found, notably that manufactured by Mr. G. 
Harcourt. We illustrate this machine at Fig. 1, from which 
it will be seen that the main frame is constructed out of a 
single length of tube. This tube, where it joins and departs 
from the coil formed in its length, is now stiffened by means 





miles has been accomplished, within the space of twenty- 
four hours, by one man, on one of the modern rear-driving 
safety bicycles, it not only indicates to what a state of per- 
fection the modern cycle has been brought, but points also 
to the many practical uses to which these machines are and 
may be put. 

ad it not been for the new development in the matter of 
the elastic tires, brought about by the introduction of the 
pneumatic tire, the year’s exhibition would have been 


San 





of cross struts, as the original design—which we illustrate— 
was not found to the necessary lateral stiffness. 

Mr. W. F. Cocks, of Brentford, again showed his con- 
tinuous tubular frame, which we referred to last year, and 
which has become a great favourite owing to the natural 
elasticity which the frame possesses, without the drawback of 
any lateral weakness. 

hile such a large number of new firms are entering the 
field, it is strange that a firm like the Success Cycle Company 


Fig. 3 





remarkable only for the preponderance of the rear-driving 
safety bicycle, which threatens to drive all other types out of 
the market, for even the weaker sex are now riding this type of 
machine in preference to the tricycle. oan 

Of the many young firms who have come rapidly to the 
front, that of Messrs. G. Morris, Wilson, and Co., manu- 
facturers of the ‘ Referee” safety bicycle, which holds 
world’s records from a quarter-mile to sixty miles on the 
path, had a most imposing exhibit, the details of construction 


who have obtained such an enviable notoriety for their pro- 
ductions, should have ceased to exist; but, at the same time, 
it is satisfactory to find that although the firm has retired from 
the trade, the machine which had become so popular is still 

ut on the market under the name of the “‘ Successor,” by the 
inventor of the patented frame, Mr. G. D. Leechman, the late 
manager of the Success Cycle Company—who has now com- 
menced the manufacture of machines under the title of the 
Willesden Cycle Company, of Willesden Junction, N.W. An 


oan ion of tha “Successor” discloses that its name does not 
ie it. 

In spring frames several dictinct novelties were shown, that 
of Mr. T. J. Thompson, M.1.C.E., which we illustrate by Fig. 2, 
being perhaps the most efficient, though not the most simple. 


At the same time it has this great advantage, that the main 


frame of the machine is not interfered with, so that the 
rigidity of the several parts is 
maintained. The axles of the 
wheels are carried in supple- 
mental forks, the ends of the 
prongs of which are adapted to 
slide in sockets carried the 
main frame of the machine, 
while the crowns of the forks 
are connected with the main 
frame by flat and laminated 


springs. The action of this 


Fig. 4 


rfect, tae only drawback 
ing that the springs do not 
seem capable of adjustment to 
suit the weight of various riders. 


The Burton Cycle Syndicate 
showed the simplest anti-vibra- 
tion frame that we have yet 
seen, as the frame contains 
but one joint and one spring. 
It will be seen by Fig. 3, 
which illustrates this machine, 
that the frame is of the 
diamond type, and that the 
top member, instead of being 
rigidly connected to the junction of the diagonal stay, simply 
rests on an adjustable spring mounted thereon; and that a 
hinge joint is provided in the lower member of the frame, in 
close proximity to the steering head. The saddle is mounted 
directly on the free end of the top member of the frame 
without the intervention of any spring. How this machine 
will answer in practice it is difficult to say without a trial, 
and we await the opportunity of testing the machine before 
expressing any opinion. 





Mr. George Cousins, of Birchington-on-Sea, showed his 
‘“‘ Seabreeze” spring-frame bicycle, which he claims to be 
specially suited for the use of, ladies. A glance at Fig. 4, 
which illustrates this machine, will show that it has many 
novel points in its construction, not the least unimportant 
being the absence of all brazed joints, the several parts of the 
frame being bolted together. 

On the stand of Mr. Breeze, of Aldermanbury, E.C., the 
maker of the well-known “ Red Cross” cycles, Mr. Betteley 
exhibited a new construction of spring frame, which, although 
it has many good points, has the defect that the relative 


Fig. 6 Fig. 7 








positions of the handles with respect to the seat and pedal 
are constantly changing. Fig. 5 illustrates a machine fitted 
with this frame. In this frame the pedal crank axle is 
mounted on the end of a pillar device adapted to slide verti- 
cally with respect to the frame, the movement of the said 
pillar being controlled by a spring either in tension or com- 
pression, as shown by Figs. 6 and 7, and the saddle is mounted 
on a lever fulcrated to the frame, and acting on the top of 
the pillar carrying the pedal crank axle, so that both move 
in unison. 

Amongst the very few tricycles exhibited, we noticed one 
by the Ivel Cycle Company, which has an exceedingly simple 
and strong pedal crank axle bracket, capable of easy adjust- 
ment, and quite free from the side oscillation to be found on 
so many machines. Messrs. Pollard Brothers, of Paddington, 
had on view an exceedingly ingenious ball bearing case, for 
use on tricycles, of which we shall hear more in the near 
future, as the device is one that appeals particularly to the 
manufacturer and repairer. Amongst the many new firms 
exhibiting for the first time we noticed the Wenham Com- 
pany, so well known in connection with their patent lamp. 

We noticed that but few of the exhibiting firms cater for 
the military cyclist, Mr. W. Stocks and Messrs. Stanley and 
Goodwin being the only ones exhibiting machines equipped 





for military purposes. We do not attribute this falling off 
to the want of demand for this type of cycle, but rather to 
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the fact that this branch of the trade has got into the hands 
of a few of the big firms, who by their enterprise at the com- 
mencement of the military cycling movement, ingratiated 
themselves with the powers that be. 








LETTERS TO THE EDITOR. 


[Continued from page 127.) 


ENGINEERS, ENGINE-ROOM ARTIFICERS AND STOKERS FOR 
THE NAVY. 


Sir,—The able articles on the above subject which have recently 
qupeeaed >. FET anEa eee s eh, prove of much interest and 
ue to those of — readers who are contemplating the Royal 
Navy as a career for their sons. There are some points, however, 
bad second _ le of = —— you publish Bee a Sy can 
agree, and upon which many ie woul rha lad 
of fuller information. I allude to ES ccheesien area saves 
of training a son for either of the civil branches of H.M. Navy. 
The two ‘gor points which a parent naturally considers in 
selecting a profession for his sons are, first of all, the cost to him- 
self of their education, and next the return in the shape of pay or 
salary which may reasonably be expected for such education, or 
for the fees which are required when placing the son in any par- 
ticular profession. In consideri the engineer, medical and 
accountant branches of the Royal Navy, I can hardly agree with 
the inferences you draw in the article 1 have refi to, that the 
expense of training a son for the medical profession is so very much 
in excess of the sum it costs to the parent to make him a naval 
engineer, or that the value of the work performed by an assistant- 
clerk, or clerk, in the Royal Navy, is of more consequence to the 
State than the work done by a naval engineer student, while the 
cost of placing a son in the accountant branch is so small as to be 
hardly worth mentioning. - 

First of all, to take the engineer branch. The least possible cost 
to the parents of an engineer student can be readily estimated by 
a ee to the current Quarterly Navy List, pages 514-517 (a); it 
is as follows :— 





Reseient, See pte gate Dtten tat ho en ao ee 
“Estimated cost of uniform, to last 8 years with care” .. 18 
“Estimated cost of outfit” in addition, about .. .. .. 15 
“The probable annual cost pap | renewal of uniforms, 

&c.,” is estimated at £25, or a total for 5 yearsof .. .. 120 
This makes the totaltobe .. .. .. . : 358 


In addition to this the engineer students have to provide their 
own text books—or their nts provide them—at their own ex- 
pense ; they also supply themselves—ut their parents’ expense— 
with stationery, &c., in their studies. 

Their pay is as follows :—First year, ls. per week ; second year, 
2s. per week ; third year, 3s. per week ; fourth year, 5s. per week ; 
fifth year, 8s. per week ; which is barely sufficient to provide them 
with pocket money. _ 

I am told by persons who have sons in the medical profession 
that the cost to them for the professional training of their sons 
varied from £400 to £500; but as the fees, &c., are different in 
different colleges, I am unable to obtain exact 

The cost to the parents of a youth who enters the Navy as an 
assistant-clerk is as follows (from page 518 of the current 
Quarterly Navy List). 

“The parents or guardians of assistant-clerks are required to 
pay half-yearly in advance to the Accountant-General, to be held 
to their credit, £20 a year for each assistant-clerk from the date of 
entry into the service until he is rated clerk. An assistant-clerk 
is rated clerk after a year’s service, provided he has attained the 
age of seventeen years, and can pass the necessary examination.” 

The pay of an assistant-clerk is 2s. 6d. per day, or £45 12s, 6d. 
per year ; the pay of a clerk is 4s, per day, or £73 per year; asum 
sufficient to pay the ordinary expenses he incurs on board ship. 

The pay of the commissioned ranks in the civil branches of the 
Navy is as follows :— 


Per Year. 

: i £s.d. £ s.d. 
Assistant Engineers from 21 to 27 yearsofage 10910 0 to 136 7 6 
Surgeons from 21 to 27 yearsofage .. -- 20017 6 to 246 7 6 
Assistant Paymasters from 21 to 27 yearsofage 91 5 0 to 164 5 0 
Engineers from 27 to 35 years of age .. -- 164 5 0 to 18210 0 
Surgeons and Staff-surgeons from 27 to 35 

years of age Se me os os -- 246 7 6 to 383 5 0 
Assistant Paymasters from 27 to 35 yearsofage 164 5 0 to 209 7 6 


Chief, Staff and Fleet Engineers from 35 to 55 
years of age o- ee os os os 
Staff and Fleet Surgeons from 35 to 55 years 
‘ee ee Ae SS 
Paymasters, Staff and Fleet Paymasters from 
35 to 55 years of age .. oe oo -- 27315 0 to 602 5 0 

In addition there are allowances of “flag” pay, common to 
senior officers when employed in a flag ship ; and to those engineer 
and accountant officers who are in charge of their respective 
departments in commissioned ships there are certain charge pay 
allowances, but these, on an average, add but little to the above 
rates of full pay. 

It will be seen, therefore, that there is not a wide difference in 
the cost to the parents between sons who enter the engineer or 
medical branches of the Navy, but the rates of pay are much 
higher in the medical branch, while a son who enters the 
accountant branch costs his parents next to nothing, and, although 
at the beginning of his commissioned rank, his full pay is slightly 
inferior to that of the engineer, both the accountant and medical 
officers receive far more pay during their whole period of service 
than their engineer brother does. 

I take no account of the alleged expense to the State of the 
engineer student’s training, as it is incurred by the State for the 
benefit of the State, and it is a question whether the value of the 
geen work performed by the naval engineer student during 

is workshop training does not repay the Government for the 
expenses incurred for such training. As a case in point, I may 
mention that H.M.S. Achilles has recently had her machinery 
entirely refitted by the engineer students under training at 
Keyham. 

Asa nt, I put it to myself—Which is the best branch of the 
Royal Navy to place my son in? If I make him an engineer, I 
pay a fairly large sum of money for a very small return. If I 
make him a surgeon, I pay very little more, and my son com- 
mences his service career on a salary nearly double the amount he 
would get as an engineer, and the excess of the cost to me of his 
education over that of his engineer brother is soon reimbursed. 
If I make him an accountant officer, he costs me next to nothing, 
while both he and the medical officer complete their service career 
- a salary of £200 per year in excess of that of the engineer 
officer. 

London, February 9th. NEMO. 


25510 0 to 40110 0 


THE RELATION BETWEEN PRESSURE AND TEMPERATURE IN 
STEAM. 
Sir —Most formula connecting pressure and temperature in 
steam being somewhat tedi to ipulate, has caused me to 
lace in your hands a formula which, so far as I know, has never 
n published, and may be of value to engineers on account of its 
simplicity, and the satisfactory results which it gives between 
pressures of 10!b. and 300 lb. absolute, limits most frequently 





= 
low I give the formula and some comparative results:— 
Formula 2 = -008484, 





t 
which may be reduced to the working form, 
log. t = 0°222 log. p + 2-07140, 
where ¢ = temperature in deg. Fahrenheit, and p = absolute pres- 
sure in pounds per square inch. 





oan e Rbsolute, the index 0-22 gives better results than 


Pressure inIb. per Temperature in deg. Fah. Temp. obtained 
8q. in. absolute. from formula above. from steam tables, 
i oe ee ee ie as, eee Ee CO ef 
Oe aa ee eee 
Mop 108 29. 04,09 IES, 0p .08. 06:. #4 05). 

Me. we, a0, 0s 00 cc BW 0 sa 00 9>. 90. a 
BB ea ce ot we 0 RS ee te ts ge OS 
_, a en ee er mT rie: 

DEP) ws ~wckten 0s ce MPT 05° xe ce. te ee ee 
BED 60 Ab eee, 0s SED 5 ca ws 90 50 oe ee 
SO a0 de 2c: ce vee BERR cc ce oak «. OT 
a eee er rere ear be | 
300 .. - 41771 


ao. on, 0s SR. on ne ieee. oe 

* The index 0°22 was here used. 

I trust this may prove of sufficient interest. 
University College, Gower- P. J. T, EstiEr, Stud, Inst, C.E, 

street, W.C., February 7th. 





ELECTRIC AND MAGNETIC ENERGY, 

Smr,—I shall be much obliged by any reader who will give me 
some information about the relation existing between magnetic 
lines of force and electrical quantity and potential. I can find 
nothing in this direction in any electrical text-book; possibly 
because my knowledge of mathematics is limited. 

What I want to know may be thus stated: I have a magnet 
whose single pole surface is 10 square inches. The pole is 10in. 
long and lin, wide; it is traversed by 60,000 force lines to the inch. 
(1) If I cause a copper wire No. 10 gauge and lft. long to cut the 
600,000 lines, what will be the numberof amperes and voltsgenerated 
in that foot of wire ? 

(2) If I use 2ft. of wire—by bending—will I get twice the 
quantity and voltage ? 

pe If I use any number of wires x, will the voltage and 
am 

(4) 


mage increase as x ! 

hat is the reactive effect of an armature in a dynamo on 

the field magnets? Does it reduce the number of force lines or 

their intensity ? A WorkInG ELEcTRICIAN, 
Canonbury, February 12th. 








ELECTRICAL STANDARDS. 


Tue following draft resolutions, with others, dealing 
with the practical measurement of power, whether de- 
veloped by unvarying or alternating currents, will be 
submitted by the Board of Trade to the Electrical 
Standards Committee for discussion at their next meet- 
ing, which will take place on Friday, the 20th inst. 


(1) That it is desirable that new denominations of standards for 
the measurement of electricity should be made and approved by 
her Majesty in Council, as Board of Trade standard. 

(2) That the itudes of these standards should be determined 
with reference to the centimetre as unit of length ; the gramme as 
unit of mass ; and the second as unit of time, and that by the terms 
centimetre and gramme are meant the standards of those denomina- 
tions deposited with the Board of Trade. 

(3) That the standard of electrical resistance should be 
denominated the ohm, and should have the value 1,000,000,000 in 
terms of the centimetre and second. 

(4) That the resistance offered to an unvarying electric current 
by a column of mercury of a constant cross sectional area of one 
square millimetre, and of a length of 106°3 centimetres at the 
temperature of melting ice, may be adopted as one ohm. 

(5) That the value of the of resistance constructed by a 
Committee of the British Association for the Advancement of 
Science in the years 1863 and 1864, and known as the British 
Association unit, may be taken as “9866 of the ohm. 

(6) That a material standard constructed in solid metal, and 
verified by comparison with the British Association unit, should be 
adopted as the of Trade standard ohm. 

(7) That for the purpose of replacing the standard, if lost, 
destroyed, or , and for ordinary use, one or more copies 
should be constructed, which should be periodically compared with 
the standard ohm and with the British Association unit. 

(8) That the standard of electrical current should be denominated 
the ampére, and should have the value one-tenth—0°1—in terms of 
the centimetre, gramme, and second. 

(9) That an unvarying current which, when through a 
solution of nitrate of silver and water containing from 15 to 20 parts 
by weight of nitrate of silver in 100 parts of water, deposits silver 
at the rate of 0°001118 of a gramme per second may be taken as a 
current of one ampere. 

(10) An alternating current of one ampére shall mean a current 
such that the square root of the time average of the square of its 
stre at rete instant, in ampéres, is unity. 

or That an instrument constructed on the principle of the 

ce in which, by the proper disposition of the conductors, 
forces of attraction and repulsion are produced which depend upon 
the amount of current ing and are balanced by a known weight, 
should be adopted as the Board of Trade standard for the measure- 
ment of one ampére, whether the current be unvarying or alter- 
nating. 

(12) That the standard of electrical pressure should be denomi- 
nated the volt, being the pressure which, if steadily applied to a 
conductor whose resistance is one ohm, will produce a current of 
one ampere. 

(13) t the electrical pressure at a temperature of 62 deg. Fah. 
between the poles or electrodes of the voltaic cell known as Clark’s 
cell, constructed and used in accordance with the specification 
attached to these proceedings, may be taken as not differing by 
— than parts in one thousand from a pressure of 
volts. 
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TENTH ANNUAL MEETING OF THE SANITARY 
ASSURANCE ASSOCIATION. 


TuE tenth annual meeting of the Sanitary Assurance Association 
was held on Monday last, at the offices, ll-place, W., the 
president, Sir Joseph Fayrer, K.C.S.1., M.D., F.R.S., in the chair. 

r. Joseph Hadley, a ye read the annual report, which 
referred to the work of the Council in promoting the Sanitary 
Registration of Buildings Bill, and said :—‘‘ At the opening of the 
session of 1891 the Queen’s Speech contained the welcome announce- 
ment that her Majesty’s Government had a sanitary measure in 

reparation, and therefore the Council passed the following reso- 
ution :—‘ That the Council of the Sanitary Assurance Association 
learns with satisfaction from the Queen’s 8 h that the Govern- 
ment have in preparation a Bill for consolidating and amending 
the laws relating to public health ; that a memorial be presented 
to the Prime Minister, urging the Government to incorporate in 
their Bill for consolidating and amending the Public Health Acts 
the essential features of the Geatexy Heieieation of Buildings 
Bill.’ A memorial has been accordingly prepared for presentation 
to the Marquis of Salisbury, K.G., a copy of which is printed as an 
appendix to this report.” The income of the Association for the 
year 1890 was £469, and, after meeting all liabilities, a balance 
was carried forward. On the motion of the President, seconded 
by Mr. Henry Rutherford, barrister-at-law, the report was 
unanimously adopted. 

Surgeon-General Cornish pro’ the following resolution :— 
‘‘That the petition to the Prime Minister requesting the Government 
to make such provision in their Bill for consolidating and amend- 
ing the laws relating to public health as will secure the registra- 
tion of buildings in some such manner as proposed by the Sanitary 





Registration of Buildings Bill, 1890, be approved, and that copies 
be forwarded to the governing bodies of the institutions which 
took part in the y wong 4 Registration Conference of 1887, with a 
letter requesting them to sign the petition and take part in its 
presentation,” is was seconded by Mr. Andrew Stirling, and 
supported by Mr. Mark H. Judge and Dr. Willoughby, and 
carried enaninously, ; ‘ 

Sir Joseph Fayrer having some time since announced his inten- 
tion of retiring from the presidency of the Association, having 
held the position for ten years, Mr. Rutherfurd pro l a reso- 
lution conveying to Sir Joseph Fayrer the warm eogeeciation of 
the meeting, and its sincere thanks for the valuable services 
rendered by him during the ten years in which he has held office 
as President of the Sanitary Assurance Association. This was 
seconded by Surgeon-General Cornish, and warmly pagpected by 
Professor Smith, and adopted. Sir Jose ih Fayrer, in acknow- 
ledging the resolution, said that he sh: continue to take a 
lively interest in the Association and its work, and would retain 
his seat on the Council. his ; 

Surgeon-General Cornish, late Sanitary Commissioner with the 
Madras Government, was elected President; Sir Joseph Fayrer 
and Professor oe Smith were elected. Vice-President rd 
Henry Bruce, M.P., and Professor Roger Smith were re-elected 
Members of the Council, 











LAUNCHES AND TRIAL TRIPS. 

The Indian torpedo gun-boat Assaye, for the Indian Government, 
was | hed on W: day afternoon from the Elswick yard, 
The new vessel is 230ft. long, by 27ft. broad, 740 tons displace- 
ment, 4500-horse power, with estimated speed of 21 knots. She 
will carry ninety-three officers and men. The ceremony of 
christening was performed by Mrs. Martin, wife of Major Martin. 

On Saturday afternoon Messrs. C. 8. Swan and Hunter, New- 
castle-on-Tyne, launched a steel screw steamer, named the Calvin, 
of the following dimensions :—Length over all, 310ft.; breadth, 
40ft. ; depth, moulded, 23ft.; classed 100 Al at Lloyd's ; built 
under ial survey, and of the improved partial awning type 
with full poop, long raised a long bridge-house ex 
tending forward of foremast ; break forward and topgallant fore- 
castle ; water ballast in a cellular double bottom 3 steam winches 
steam steering gear, and all modern appliances introduced. This 
is the sixth steamer built by the same builders for Messrs. Arthur 
Holland and Co., London. The engines are by the North-Eastern 
Marine Engineering Company, Limited, Wallsend, of the triple- 
expansion type, and capable of oo | 1250-horse power. As 
the vesse] left the ways, she was named by Mrs, De Rusett, of 
Tynemouth, 

Another of the steel protected cruisers, the Apollo, was 
launched on Tuesday at the Royal Dockyard, Chatham. The 
ceremony of naming was performed by the Countess of Glasgow ; 
the bottle had been very tastefully decorated with white flowers 
and ferns by Miss Glenn, the daughter of the Chief Constructor of 
the Dockyard. The new vessel has very handsome lines, like her 
sister ship the Andr he, | hed from the same yard in August 
last year. Her dimensions are :—Length between the perpendicu- 
lars, 300ft. ; extreme breadth, 43ft.; the draught of water when 
loaded being 15ft. forward and 17ft. 6in. aft. Her total displace- 
ment is 3431 tons, and her engine power 9000 indicated horse- 
power with forced draught, and 5500 with natural draught. Her 
coal capacity is 589 tons, and her complement of officers and men 
253. fer rotecting armour is spread over the vital of the 
ship, bein; 








low the water-line, and generally about 1}in. in thick- 
ness, which over the machinery is increased to two inches. She is 
fitted with twin screws for propulsion, and a balanced rudder for 
steering. Her armament will consist of two 6in. breech-loading 
rifled guns, six 4*7in. quick-firing guns, also eight 6-pounders, one 
3-pounder, and one 9-pounder guns, She will alsocarry pempoaees, 
which can be discharged fore and aft and on the broadside from 
the upper deck. The Apollo was commenced on May 2nd, 1889, 
and has consequently been in hand for twenty-one months, a much 
shorter time than usual. The launch, superintended by Mr. C. T. 
Glenn, was performed in a remarkably quiet and methodical way. 
For a second or two after the boom of the heavy weights knocking 
away the dog-shores was heard the vessel remained silent and 
motionless ; but the hydraulic rams soon started her. 

On Monday morning, Messrs. Workman, Clark and Co. launched 
the fine steel screw steamer named the Ramore Head, built to the 
order of the Ulster Steamship Company being the third steamer 
built by Messrs. Workman, Clark, and Co, for the same 
owners. The dimensions of the vessel are:—Length between per- 

ndiculars, 401ft. 9in.; breadth, moulded. 44ft. 6in.; depth, to 

oyd's floors, 29ft. 4in.; about 4000 tons gross register, and carry- 
ing capacity of about 6500 tons. The steamer has been constructed 
under the supervision of the company’s officials, and will be classed 
100 Al at Lloyd’s, under special survey, and with machiner 
certificate. The vessel is built under the three-deck rule, wit 
long forecastle, long bridge-house amidships, extending from side 
to side of the vessel, forming a complete protection for engine and 
boiler casings, &c.; short half-poop, and large iron wheel-house aft. 
The upper deck is fitted with very substantial iron rails and 
stanchions, and solid bulwarks, powerful steam winches, steam 
windlass, capstan, and steering gear. The Ramore Head is builton 
the cellular bottom principle, having capacity for about 850 tons 
water ballast, with large trimming tank aft, fitted for cargo; is 
schooner rigged, with two steel pole masts; has two heavy steel 
decks and bridge deck of teak, and accommodation for a few pas- 
sengers amidships in the bridge-house. The saloon is handsomely 
fitted in polished light oak, upholstered with morocco leather. 
Large rah og charthouse on bridge, with wheel-house above on flying 
bridge. Crew are comfortably housed under top-gallant forecastle. 
The steamer is fitted throughout with a complete installation of 
electric light. The engines are by Messrs. John and James 
Thomson, Glasgow, and are of the triple-expansion type, with 
cylinders 264in., 44in., and 72in. diameter, ard 4ft. 3in. stroke, to 
indicate about 2250-horse power, with 170 Ib. working pressure ; 
steel shafting and manganese bronze propeller. Steam is supplied 
from two large multitubular double-ended steel boilers, with six 
furnaces in each, tested to a pressure of 340 lb., and fitted with all 
recent appliances, including bined porator and feed- 
water heater, with internal boiler heaters and circulators, zinc 
receivers, and air and oil extractors. The Ramore Head is the 
largest Irish owned and built steamship, and a fine specimen of the 
most modern type of cargo steamer. She will be commanded by 
Captain Thomas M’Calmont, commodore of the Head Line, who 
has been connected with the company since its formation. The 
Ulster Steamship pre gd now owns a fleet of nine high-class cargo 
steamers, of which eight have been built in Belfast. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

TRADE this week is greatly affected by the closing of three iron- 
works, which has this week been announced. They are the Stone- 
field Works and Factory Ironworks, Bilston, of the Bilston Iron 
Company, Limited, and the Bankfield Ironworks, in the same town, 
of Messrs. Daniel Growcutt and Sons. Between them the works 
number nine sheet mills and forty potting furnaces, and they 
afford employment for about 350 hands. ‘ 

The cause of the closing is the i eagn ee prices which prevail 
in the sheet iron trade, added to the immense prices which are 


being charged for fuel and pig iron. Makers declare that it is 
impossible to continue the works with this state of things, and that 
rather than go on losing any more money they will shut down the 
plant. Notice to the workmen has already been given, and before 
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the end of this week all three works will be brought to a stand. 
The position is a serious one, but there is no seeing any way out of 
it, and the course which the Bilston Iron nee and Messrs. 
Groweutt have taken seems likely to be followed by other makers, 


unless some relief is ob’ R j ; 

There was to-day on ’Change in Birmingham and yesterday in 

Wolverhampton very serious conversation among the ironmasters, 

i lengths to which the workmen are now fei in the 
coal and iron es in demanding shorter hours and full wages, 
and of the position which coalmasters find themselves, by the men’s 
demands, forced to occupy, of maintaining mid-winter prices at a 
time when open weather is upon us and trade is bad. 

Ironmasters who have been longest in the trade declare this 
afternoon that there has not been so serious an outlook for a long 
time past. In this respect South Staffordshire is not alone, but it 
is the position of the kingdom generally. ‘The demands of labour 
are declared to be becoming burdensome to a degree, and not only 
so, but ironmasters stated this afternoon that the men will shortl 
find, if they persist in their present policy, that they have dealt 
such a blow at English trade as it will be hard for it to recover 

rom. 

: The coal trade conference, which has been sitting this week at 
Westminster, is regarded as charged with delberations whose 
importance can scarcely be overrated. Not only the interests of 
the coal trade, but of the iron trade, the steel trade, the engi- 
neering trade, and the miscellaneous metal-working trades of the 
whole country are to a large extent bound up in the decision which 
may be come to, The only salvation for the country is, it is 
dec , that the miners re agp pare ee a similar movement 
in Belgium, Germany, Austria, other parts of the Continent. If 
they persist in their demands for an eight-hours day, their demand 
in some districts will in reality mean only about seven hours’ work a 
day, and in some cases only even six and a-half hours’, inasmuch as 
the time occupied in ascending and descending and in getting to 
the place of work is to be deducted. 

To-day’s market was certainly in a most unsatisfactory condi- 
tion. Sheets are at the present time selling at £7 to £7 5s. for 
singles, £7 5s, to £7 10s. for doubles, and £8 to £8 5s, for lattens, 
Such prices makers declare to be wholly incommensurate with the 
present cost of manufacture. They state that they leave a loss 
of at least 10s. = ton, and in some cases 15s, per ton, and that an 
advance of at least £1 per ton might be obtained before a reason- 
able profit could be e. The probability of such an advance as 
this appears at present remote, but whether the efforts now being 
made to reform the Sheet Iron Makers’ Association, and re-esta- 
blish unanimity amongst manufacturers, will be successful, it is at 
present difficult to say. It was anticipated that another adjourned 
meeting of the firms who are attempting an amalgamation would 
have been held in yesterday at Wolverhampton, but the 
deputation who had waited upon the three firms were not in a 
position to give any decided answer. Consequently the association 
will not be called together for some little time longer, 

The price of fuel for sheet making has gone up rapidly during 
the past few months, until at the present time it has reached 9s, 6d. 
to the, 0 ten for ccal, and fa. 6d. for engine slack, 3 tons IS owt 
to 3 tons of fuel is necessary to produce every ton of sheets. It 
will thus be seen what burdens the ironmasters have at the present 
time to bear. Coal is at as high a price at the present time as it 
was all last year, and in some cases higher. Yet sheets are selling 
at £2 10s. per ton less. In addition to this pigs are considerably 
higher than finished ironmasters can see a profit on after purchasing, 
yet pig makers declare that they themselves are losing money. 

Another t drawback is the heavy railway rates which have to 
be borne. In consequence of these rates ironmasters declare that 
in hocps and some other descriptions of iron it is almost impossible 
to compete with other parts of the kingdom, Bar iron is being 
delivered free on board at Liverpool from South Staffordshire at 
£6 2s. 6d. per ton. With the present prices of pig and coal and 
wages, it would take all that money to make the same at the works 
in ‘Bouth Staffordshire, and the carriage is 10s. per ton. ides 
this, we are paying 6d. a-ton more for puddling in South Stafford- 
shire than the masters are in Middlesbrough, Scotland, and North 


and South Wales, 

Marked bars were on Change to-day in fairly good a at 
£8, with £8 12s, 6d, as the quotation forthe Earl Dudley’s L.W.R.O. 
brand. Merchant sorts were in slow call at £7 5s., and common 
sorts were abundant at £6 upwards. 

In the hoop and strip trade there was not much doing, although 
the reduced price of £6 15s, has occasioned lately rather more 
bar than was formerly the case. 

ig iron sellers were ae more numerous than buyers, 
the high cost of production preventing any concession to tempt busi- 
ness. Quotations therefore remain at about 40s. for cinder sorts, 
45s, to 47s. 6d. for part-mines, 70s. upwards for all-mine hot blast, 
and 97s, 6d. to 100s. for cold blast. It was stated on ‘Change on 
ae authority that it will be n to blow out furnaces in 
et nny seen and Derbyshire, owing to the impossibility of 
keeping them on at a paying rate, whilst fuel remains at such a 


price, 

It is not gratifying that the Board of Trade returns for January 
are not as satisfactory as was the case in January, 1890. This, 
however, can perhaps hardly be wondered at, seeing that the 
standard of parison is a very high one. 

The total quantity of iron and steel exported during the month 
was 83,332 tons, or 27 per cent. less than in the corresponding 
month of last year, while the decrease in value is £418,941, or 1 
per cent, Both manufactured and the crude material have sha: 
very sharply in the diminution of shipments, as well as in the 
decline of price. The most marked falling off is nearly 62 cent. 
in pig and puddled iron, and of 67°6 per cent. in rail iron, In 
bar and angle the shrinkage is equal to 11°9 per cent. in cast, and 
wrought to 16°8 per cent., in hoops and sheets to 12°7 per cent., 
and in unwrought steel to 22 per cent. 

Wire has increased 26 per cent., tin-plates 304 per cent., and 
unwrought tin 17 per cent. There is little or no variation in the 
exports of old iron for re-manufacture, but tel phic wire has 
improved by as much as 234 per cent., due to cable requirements. 
The falling off in Pig and puddled iron is due to the curtailed 
—e to Holland, Belgium, France, Italy, and the United 

For railroad iron there has been as decline in the demand 
from the Argentine Republic, India, the United States—which did 
not take a single ton of this class of iron last month—and other 
countries, On the other hand, there has been a slight increase in 
the exports to Japan, Brazil, and Chili. Germany and America 
have received fewer supplies of hoops and sheets, and the increase 
in tin-plates is almost entirely on account of American demands, 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—There is still no indication of any improvement in 
the iron trade of this district, and the business doing both in pi 
and finished iron continues almost entirely of a hand-to-mout 
character, with prices weak and irregular. The position of 
makers and manufacturers is most unsatisfactory ; prices have 
already got below the actual cost of production without giving any 
stimulus to the demand, and it is evident that it is not so mucha 
question of price as one of confidence in the future that is holding 
business in check, It can scarcely be said that the principal iron- 
using industries of this district, such as general engineering, 
machine tool making, boiler-making and locomotive and railway 
carriage building trades, are at all in any depressed condition, or 
that there is any immediate prospect of depression, but in the 
minds of users of iron there is a general feeling that notwith- 
standing the present unremunerative rates ruling in the market 
both for raw and finished iron, there is no advan’ to be gained 


tage 
by buying beyond actual requirements, and consequently business 





drags on in a dull, spiritless manner, with anythi 
encouraging outlook so far as makers and man 
are concerned, 

The Manchester iron market on Tuesday brought together about 
a usual attendance, but business all through was extremely slow. 
Here and there specially low prices might induce consumers to 
place out contracts for the next two or three months, but generally 
there was no disposition to buy except in very small quantities for 
immediate requirements, and even upon the small business doing, 
sellers have to take in most cases something under the current 
market rates. For Lancashire pig iron makers have eased down 
slightly upon recent quotations, and are now — about 47s. for 
forge to 48s, for foundry, less oh per cent., delivered equal to Man- 
chester, but as they are still quite cut out of this market by the 
cheaper district brands they are doing little or nothing except 
where they have some substantial advan‘ in their rates of car- 
riage to consumers in the immediate neighbourhood of their own 
works, In district brands there are some very low sellers, par- 
ticularly in forge qualities. Lincolnshire forge iron, delivered 
equal to Manchester, could be bought for 45s., and Derby- 
shire at about 44s. to 45s., less 24 per cent., although these figures 
are quoted 6d. to Is. per ton er makers’ general quotations. 
Foundry qualities remain tolerably steady at late rates, Lincoln- 
shire averaging about 47s. to 47s. 6d., and Derbyshire from 49s. 
and 50s. for the cheaper brands, up to 51s. and 52s. for the best 
qualities, less 24, delivered equal to Manchester. Outside brands 
offering in this market have been very little affected by the specu- 
lative fluctuations in warrants, and good ——- Middlesbrough 
could still be bought at about 51s. 4d., net cash, delivered equal to 


but an 
urers of iron 


hematite warrants being disposed of at 51s, 5d. net cash, although 
nae age PS gy mg ork yg wo mg er 
numbers, net f.o.b. ey still claim that holders of hematite 
warrants are underselling them, and that it is impossible with the 
popes price of raw material to produce pig iron at a less value, 
t is evident that a crisis has arrived in the hematite trade, which 
must either be relieved by cheaper supplies of raw material or by 
better quotations of the finished article. The stocks of pig iron 

ve inc this week to the extent of 276 tons, ergo | the 
stocks held 213,574 tons in store-yards, Makers are not holding 
large stocks, and consumers of pig iron, and principally makers 
of steel, have recently been stocking with a view to future 


—S.. 
¢ Moss Bay Steel Company at Workington has recommenced 
operations this week, and this will consume a large amount of 
mer iron, which during the past few weeks has been going 
into stock. A furnace has been blown out at Workington, reducing 
the number in blast to forty-three, and during the ensuing few 
days another furnace will be blown out by the Maryport Hematite 
Company. It is probable that before the end of February only 
forty furnaces will be blowing. It is hoped by this means to reduce 
the stocks in the district. 

Steel makers are not well-off for orders, and this is apparent 
alike in the Bessemer and the Siemens-Martin’s departments. 
Rails are at £4 15s. per ton for ax | sections. There is not much 
doing in steel shipbuilding material, but the general demand is 
quiet ; and there is not much doing on local account, although 
prospects are good. The remarkable fact of the present position 
is that angles, which are usually 15s. below the value of plates, are 
now practically the same price, or 2s. 6d. more per ton. Plates are 





Manchester. For Eglinton, agenda se vary so much ig 
to the seller that anything like fix — are scarcely pos- 
sible. In some instances holders would be willing to accept about 
57s. 6d. to 58s., whilst others are quoting 59s. to 59s. 6d., net cash, 
delivered here. 

The manufactured iron trade remains in a very depressed condi- 
tion, with only a very small weight of business coming forward. For 
prompt specification to keep works going makers in some cases are 
readily accepting about £6 per ton for bars delivered in the Man- 
chester district; but £6 2s, 6d. is the minimum actual quotation, 
and they would not be disposed to contract forward at anything 
under this figure. Hoops average £6 5s. to £6 7s. 6d., and sheets, 
£7 7s. 6d. to £7 12s, 6d. per ton, according to quality. 

In the steel trade business also continues very quiet. For hema- 
tites prices remain steady at about late rates, good foundry quali- 
ties averaging 62s., less 24, delivered in the Manchester district. 
Steel plates suitable for boiler-making pu still meet with 
very little inquiry, and there is a continued downward tendency in 
prices. Makers of the best qualities do quote under about £8 per 
ton for delivery in the Manchester district, but there would be no 
difficulty in placing orders at £7 15s., and this seems to be some- 
thing like the average actual selling price. 

The metal market remains much the same as last reported. 
There is a fairly good demand for various descriptions of manu- 
factured = especially for locomotive and electrical fittings ; but 

rices still show rather a downward tendency, and although there 
been no change upon the quotations last given, some further 
reduction is talked of as being very probable before long. 

The reports issued by the leading coal and iron companies of 
Lancashire are very satisfactory, the Wigan Coal and IronCompany 
declaring a dividend of 10 per cent., and Andrew Knowles and 
Sons a dividend of 6 per cent. which are the highest that have been 
declared for a ber of years The reports refer to a down- 
ward tendency in prices; but, so far as the coal trade is concerned, 
they do not indicate an wg of approaching depression. 

essrs. W. H. Bailey and Co. have just added to their 
existing works by taking over the works recently occupied by Mr. 
Uriah Nicholls in the manufacture of steam pile-driving machinery. 
These additional works are being specially devoted to the manu- 
facture of the Bailey-Friedrich steam motor, recently introduced 
by the firm. This motor is a self-contained engine with boiler 
complete, standing upon one bed-plate of compact design, a 
— feature being that it is constructed on what may be termed 
the Cycle principle, the condensed exhaust steam being returned 
direct to the boiler, with the result that two quarts of water per 
horse-power per day are only needed to keep the boiler constantly 
supplied. e compactness of these engines, and their economy in 
the consumption of water, have caused a demand for them for many 
special requirements where the two features above named are a great 
advantage, and they have been supplied for electrical installations 
and forsmall powers of from two to twenty-horse. Notwithstanding 
the recent extensions of their Albion Works, Messrs, Bailey are so 
pressed with orders for their various specialities that further 
additions are now being made. Messrs. Bailey are very busy with 
their improved type of Davidson pump for mining purposes, and 
have several large pumping plants in hand for dealing with 
enormous quantities of water. They are also extremely busy in 
their almost endless variety of testers for home and foreign 
technical institutions. A large tester has just been delivered for 
a technical institution in connection with the Japanese Government 
at Yokohama, and several have been sent to the Nottingham 
Municipal Technical College. A new development of the 
Thurston oil tester with phic ink recorder has recently 
been delivered for use in the testing de; ent of the New 
Zealand Government railways. The principle of this tester 
is the well-known frictional machine designed by Professor 
Thurston with the addition of a diagram drum, which makes one 
revolution for every 100,000 revolutions of the journals. The 
friction brasses of the tester are 3fin. in diameter by 7in. long, and 
by means of an adjustable spring a maximum total pressure of 
five tons can be created for frictional pu The coefficient of 
the friction is indicated by the arc of a pendulum, and this by an 
ingenious arrangement is transmitted to an ink-marker, which 
shows the behaviour of the oil under test as the drum revolves. 
This large tester is an improvement on the smaller ones hitherto 
made without the diagram indicator, and which are well known by 
those who have studied the behaviour of lubricants for various 
workshop purposes. The firm are also very busy in the manu- 
facture of testers for hoop iron and general materials of construc- 
tion, In their hydraulic machinery they have in hand an order, 
given by the Co-operative Society of Manchester, for a com- 
lete hydraulic installation, including one of Messrs. Bailey and 
vidson’s variable speed pumps; and a similar installation, to 
work up to 7001b. pressure, has been ordered for Paulden’s new 
warehouse in Manchester, whilst several of their accumulator 
pumps are being sent out to India. 

In the coal trade there is a quieti 

generally, with supplies more ~~ in the market. The better 
ualities suitable for house purposes are only in moderate 
emand, but the common round coals suitable for steam and 
rag manufacturing purposes are moving off fairly well, and the 
tter descriptions of onene also continue in good demand ; but 
inferior descriptions of slack are again becoming rather a drug, 
and offered at lower figures. With the exception, however, of 
common slack, prices generally are fully maintained at late rates, 
and where there is any concession at all, it is chiefly in a few 
ial lots of house fire coal which are being pushed for sale in 
this market from outside districts, At the pit mouth best Lanca- 
shire house fire coals ones 12s, 6d.; second qualities, 10s. 6d. to 
1ls.; common, 9s, to 9s. 6d.; burgy, 7s. 6d. to 8s.; best slack, 
6s, 9d. to 7s.; and common, 4s. 9d. to 5s, 3d. per ton. 

For shipment there is a continued active demand, with steam 
— firm at about 10s, 6d. per ton, delivered at the ports on the 

ersey. 


Barrow.—There has been less business done during the week in 
hematite qualities of pig iron. Orders are fewer in number, and 
those which are pl are not of heavy tonnage. Makers, in fact, 
are not selling much for forward delivery, and are not doing much 
trade for early delivery, the fact being that forward sales cover 
consumers’ requiremen Prices are weaker than they have been, 





down in the demand 





quoted at £6 2s, 6d., and angles at £6 2s, 6d. to £6 5s. The reason 
of this is that there are now many makers of plates, and keen 
competition, because of the limited demand which prevails, but 
few makers of angles. 

Shippers and a are very busy, and expect to remain so. 
The trial trip of H.M. cruiser Latona os reoree a great achieve- 
ment. Under forced draught on Tu y she steamed, with 
9438 indicated horse-power, a speed of 204 knots, or nearly twenty- 
four miles—one of the biggest feats on record. 

Iron ore quieter at 10s, 6d. to 11s. per ton, net at mines, 

Coal and coke firm, Coke at 21s. to 22s, per ton, delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE foreign trade in hardware and cutlery is still decreasing, 
the market which shows the greatest falling-off being, of course, 
the United States. Last month our exports to that quarter were 
only £18,138, against £29,784 for the first month of 1890. A heavy 
diminution is also exhibited by the Argentine Republic—from 
£13,703 to £4951—and British Possessions in South Africa—from 
£20,413 to £12,775. In Argentina, of course, the country is still 
paralysed by the effects of the recent revolution, and it will be 
some time before confidence is restored. In South Africa the 
financial situation is completely unsatisfactory, with but faint 
signs of recuperation. Business in Australasia is rather better, the 
exports to that market last month having been £40,944, which is 
rather more than £5000 in excess of the value for January of 1890. 
British East Indies is also considerably better, and the tendency in 
British North America is likewise upward. In fact, the moral of 
the official statistics for January is very clear—it is that the hope 
of the future for Birmingham and Sheffield hardware and cutlery 
is in cultivating closer commercial intercourse with the colonial 
markets, the drift of the foreign trade being all in an opposite 
direction. 

Steel is similarly unsatisfactory. A very curious—-and serious as 
curious—falling-off is reported from Germany. The value taken 
by that market last month was but £7964, against £25,362 for 
January of 1890. Holland also decreased from £11,651 to £6659; 
the United States from £27,867 to £20,009. The total export 
business done last month amounted to £115,092, as compared with 
£147,504 for January of last year. In railroad material of all sorts 
the decline is startling. The value for the month is £301,072, 
while that for the corresponding month of 1890 was £538,682. A 

lance at the tables discloses the weak markets. The Argentine 
ftepublie, which took a value of £180,675 in the opening month of 
last year, now figures for £57,889; Mexico has dropped from 
£51,737 to £2655; British East Indies, from £108,241 to £42,380; 
The minor markets grouped under “other countries” have taken 
much less—£27,992, against £72,154. The United States, which 
had only £5882 in January of last year, are now out of the list 
altogether. 

Complaints are very general that orders are not coming forward 
satisfactorily, and there is a feeling of apprehension as to the 
future. Work for the Argentine Republic is still in suspense, 
owing to the disorganised state of financial affairs in that country. 
It is a very generally-expressed opinion that if a demand for 
finished material does not quickly come, the prices of fuel must 
fall. Coke is not quite so firm as it was a month ago, 13s. at the 
ovens being now about the price. Bessemer pig iron is offering in 
Sheffield at 60s. to 62s., and common forge iron at 42s. I see it 
stated in a report from an iron broker’s house that there appears 
to be every likelihood now of a jal termination of the Scotch 
strike, arrangements, it is added, being in progress at. several of 
the furnaces for re-lighting at an early date. The men are said to 
have waived their claims for shorter hours, &c., and agreed to 
accept 20 per cent. reduction in wages. Some people think that 
the relighting, by using more fuel, will strengthen prices, whilst 
others—who include some of our best authorities here—think the 
supply at present is quite equal to the demand, and that further 
mes w Br will cause prices to fall. 

The rolling mills in the town and district are fully employed for 
nearly all trades except cutlery, for which there is a perceptibly 
lessened request. ire rods are more freely inquired after, 
though orders do not follow these inquiries so generally as could be 
wished. From the Indian market there is an important call. 
Saws are also in better demand, but I hear less favourable accounts 
of the file industry. During last year there was a noticeable pres- 
sure, but the New Year has failed to maintain the briskness of the 
old. The firms chiefly affected are those who cultivated a South 
American trade, where revolution has been too general for satis- 
factory financial settlement. A few houses have already re:luced 
the number of workmen, and the unions, who had not a man on 
“the box ” last year, are now giving relief to applicants. Files 
for shipyards and engineering works are at present in principal 
request. Firms who have the command of special markets report 
that they are booked satisfactorily for this quarter. 

Messrs. Brown, Bayley's Steel Works have declared a dividend 
of 25 per cent. for the year, being at the same rate as for the 
previous year. The working shows a net profit of £34,909 17s. 10d., 
and after paying this amount they add £10,000 to reserve, carrying 
forward £2647, —_ £9782 last year. 

The report of Messrs. Henry Bessemer and Co., Bessemer Steel 
Works, Sheffield, shows that the trading operation for the year 
1890 has been, as the directors put it, ‘‘ very satisfactory.” Net 

rofits were £38,089 17s.6d. The dividend—including the interim 
Rividend paid in July—makes a total division for the twelve months 
of 25 per cent. Nor is this all. The directors are able to write off 
£5000 from the ‘‘ Improvements and Additions” account, and to 
carry forward no less a balance than £32,206 3s. 6d. The balance- 
sheet discloses other favourable features. The company owes 
trade creditors only £14,157 3s. 2d., while it has in cash, bills 
receivable, and book debts, a total of £45,036 16s. 9d. The expen- 
diture in additions and extensions to plant and machinery has been 
considerably less than last year. It has included a new powerfu 
boring machine, new hydraulic pumps and cranes, roofing, &c. 
The directors intimate that- they have favourable opinions with 
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regard to trade for the current year, and that there is a fair quan- 
tity of work in hand. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


LITTLE business of importance has been transacted in the iron 
and steel trades this week, though there is more inquiry, and an 
idea that we have seen the worst of prices now that the worst 
of the year has Better values may be looked for when 
the shipping season opens, and thus sellers are holding back. As 
yet only a small geen g of Cleveland iron is being sent to the 
nearer’ continental ports, for while the rivers are almost clear of 
ice, the t waters of the canals are not fully available for 
traffic, and Germany, which onan average takes nearly 1000 tons of 
Middlesbroughiron per working day the year through, has this month 
had little more than a tenth of that quantity. When shipments 
can be made freely there will be a great rush from Germany for 
iron, and consumers there are beginning to inquire for lots for 
early shipment. The feature of the market is the large shipments 
to Scotland—one of the results following the cessation of the 
railway men’s strike—and Tees-side producers up to the 10th inst. 
sent no less than 14,990 tons to Scotch ports, as compared with 
only 5570 tons in January to 10th. Scotch rolling mill proprietors 
and founders have pened their establishments, and as the 
cannot get suitable iron at home owing to the blast-furnacemen’s 
strike, they have to take their supplies from Cleveland. It is true 
that Scotch warrants are plentiful enough, but they are not of the 
quality that is needed at the forges. 

Pig iron quotations are fairly steady, but makers are undersold 
by merchants, who have been erally quoting 42s. per ton for 
prompt f.o.b. deliveries of No. 3 g.m.b. A nome Py with 42s.3d. for 
delivery to the end of March. Makers would be losers in accept- 
ing such a figure, and so they hold off in the aape ae they will 
see better prices when the shipping season commenced. 
Though —_ have gone down considerably, producers have had 
little relief in the cost of manufacture. Wages have been 
reduced somewhat, but materials have been kept up, and it is in 
them that the chief relief must come, for the labour in making 
pig iron does not absorb more than one-tenth of the selling 
price. Makers have been hopi to get cheaper coke, but 
there does not seem to be much likelihoed of that now that the 
quiet time of the year is over, and the shipping demand is coming 
on. They cannot buy good blast furnace coke delivered in the 
Cleveland district for less than 16s. per ton, which is 3s. to 3s. 6d. 
above what it should be relatively to the price of pig iron. It 
seems that the only way to bring down coke is to blow out a 
number of the furnaces and reduce consumption. If trade does 
not mend soon, or cost of production decline, several furnaces are 
to be blown out, their proprietors having decided not to keep them 
going ata loss. Middlesbrough No. 3 warrants are 42s. cash per 
ton. Connal’s stock on the 11th inst. was 124,524 tons, or 1042 tons 
decrease since Ist inst. Grey forge, which is largely sent to Scot- 
land, is 40s. 6d. per ton, but some makers will not sell under 41s. ; 
relatively it is stronger than No. 3. No. 4 foundry iron is 41s. 3d., 
mottled 40s., and white 39s. 6d. Local hematites are 53s. 6d. for 
mixed numbers, but demand is very poor, as the business in steel 
plates is quiet and likely to be. Messrs. Bolckow, Vaughan, and 
Co. are blowing out one of their two furnaces at Middlesbrough 
which is producing spiegeleisen, and which is the only one in the 
North of land which is engaged on that metal. 

The mills and forges in this district are moderately well employed, 
and certainly are not so badly situated as the steel works. ip- 
plates are quoted £5 15s.; boiler-plates, £5 15s.; ship angles, 
£5 12s. 6d.; engineering angles, 15s.; common bars, £5 15s.; 
best bars, £6 5s.; sheets—singles—£7, all less 24 per cent., and 
f.o,t. The Westbourne Rolling Mills, Stockton, owned by Messrs. 
William Whitwell and Co., have been repaired this week, after a 
stoppage of several months, but for some time to come will only 
produce puddled bars for consumption at the firm’s Thornaby Iron- 
works, South Stockton. The South Stockton Iron Company have 





decided upon commencing the rolling of steel angles bars. 
Messrs. Cochrane and Co., Ormesby Foundry, will supply all the 
cast iron pipes and Messrs. 


uired for the Cockfield water supply, 
Blakeborough pe Sons, of Brighouse, the valves and connections. 

The prospects for the engineering trades are not satisfactory, 
and so far as can now be seen 1891 will fall considerably short of 
1890, which was a very year. At present, however, most of 
the establishments are kept fairly going, and not many men are 
thrown out of work. 

Steel plate manufacturers do not give a good account of their 
prospects, and they are apprehensive that they will not be able to 
find work for their mills, though they are quoting prices which 
leave no profits. Palmer’s Shipbuilding and Iron Co., Jarrow-on- 
Tyne, have ceased for the present the manufacture of steel plates, 
as they can buy them for their a ge at a cheaper rate than 
they can make them ; but they will utilise their plant in rolling 
angles, in the manufacture of which there is less competition, and 
for which relatively better prices are being realised; in fact, while 
only £6 2s. 6d. can be got for steel plates, £6 5s. is paid for steel 
angles, though it costs less to make them. Another firm will 
probably close their steel plate-making department before long if 
trade does not mend. 

More inquiry is reported for railway material chiefly for India. 
The Great Indian Peninsula Railway requires 15,000 tons of heavy 
rails, and another company inquires for quotations for 2000 tons 
of steel sleepers, while there are several inquiries for cast iron 
bowl chairs. A till recently extremely good market for railway 
materials has been closed—the South American—but that was 
what was expected to follow the unsettlement of political affairs 
there. Next to India, the Argentine Republic has been the most 
important buyer of British rails. Mr. H. Echalaz, of Echalaz and 
Co., iron merchants, Newcastle-on-Tyne, has been elected a 
director of Dorman, Long, and Co., Britannia and West Marsh 
Iron and Steel Works, Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market was very depressed at the opening 
on Monday, owing to the unfavourable nature of the rd of 
Trade returns for January. A smart fall took place in the prices 
of Scotch pigs, but on subsequent days a recovery took place as 
the result of a scarcity of warrants. There has been very little 
business in our market in Cleveland iron. The Cumberland 
hematite has also been dull, although more active than Cleveland. 

The shipments of pig-iron from Scotch ports in the past week 
amount to 3882 tons, compared with 6668 in the corr ding 
week of last year. Of the total, France took 276 tons, Belgium 
230, Holland 160, South America 150, Italy 140, India 120, 
Australia 162, other countries 120, the coastwise shipments being 
2577, compared with 3861 in the same week of 1800. The tctal 
shipments for the year to date are—21,373 tons, against 34,669 in 
the corresponding period. 

There is practically no change in the prices of makers’ iron this 
week, the figures remaining the same as those given in last letter. 

The imports of iron ore from Bilbao into the Clyde during 
January were very small, being only 4540 tons, compared ,with 
28,522 in January, 1890. 

The arrangements for the lighting of a proportion of the blast 
furnaces now in progress are not likely to be completed without 
some difficulty. At the Eglinton Iron Company’s Works at Lugar 
in Ayrshire, where four furnaces have been put in blast, the men 
had not been connected with the union, so that they were ready 
to resume work when required. The Dalmellington Iron Com- 
pany’s workmen are in a similar position. But in Lanarkshire 
the struggle still continues between the Union and the 
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ironmasters, or, to put it more accurately, the masters continue 
to ignore the Union altogether. Eighteen weeks have now 
elapsed since the strike began, and during all that time the blast 
furnacemen have been maintained by money sent from the North 
of England. The lish blast furnacemen have just submitted to 
a reduction of wages, but their agents, who have been conducting 
the Scotch strike, still advise the Scotch blast furnacemen to con- 
tinue the struggle for the old wages and for overtime. The 
Scottish ironmasters have long ago made up their minds that they 
will hold nointercourse whatever with the North of land agents. 
Messrs. William Dixon have also distinctly stated t they will 
not employ any man connected with the Union on any terms what- 
ever. A similar resolution has been adopted by the Shotts Iron 
Company, and by other ironmasters. The men, on the other hand, 
declare their adhesion to the Union. In these circumstances pre- 
parations are being made at Gartsherrie, Shotts, Govan, and else- 
where to man the furnaces with non-union men, and it is believed 
that in _—— oo pare be — “ie ‘ Glasgow 1 

ring the past week there was shi rom ww loco- 
motives to the value of £10,740, machinery £2800, steel 
£3580, and general iron manufactures £22,330. It is worthy of 
note that the large consumers of iron, founders, malleable workers, 
and engineers, are all opposed to Ainslie’s pig iron warrants Bill, 
as calculated, if passed, greatly to harass and hamper them in their 
business operations. The popular view of this Bill is of course 
that it will prevent gambling, but this it certainly will not 
If, however, it should be provided that all contracts of sale 
shall specify the exact brand and amount thereof sold, it is 
conceivable that it will have a most disastrous effect upon 
legitimate trade, as it will not be possible to obtain icular 
brands of iron in anything like the amount in which founders and 
other consumers have been accustomed to purchase warrants in 
order to cover their contracts. The fact is that there is no market 
in the world more open and fair than the Glasgow pig iron market, 
and there is none about which there is so much said and written 
that is entirely at variance with truth. Just now writers in the 
English Press are freely disseminating statements regarding the 
pig iron market which could only be written by persons altogether 
ignorant of the business. Somehow or other it has got to be the 
fashion to lock upon the Glasgow iron market as a gambling ring, 
and as such the busi is d in toto. Were the facts 
with reference to the warrant stores and the iron market really 
known, the present outcry, which is got up and fostered by 
interested ies, would speedily cease. 

The finished iron trade is gradually getting back into something 
like its normal condition. Now that the railway strike is over 
there are ample supplies of raw material and fuel, so that work is 
carried on without interruption. Most of the makers have more or 
less work on hand, but it is difficult to fresh orders. Mer- 
chants have been feeling their way towards business, but their 
ideas as regards prices are considerably below those of makers, 
The latter quote the lowest grade of common bars at £6 5s.; 
second grade, £6 10s.; highest e, £612s. 6d. Best bars of 
the lowest grade are 7s. 6d., and those of the other grades 10s. 
-_ ton higher, all the rates being subject to the usual 5 per cent. 

iscount, 

In the steel trade fresh business is not easily obtained. The 
makers are insisting upon a state of business which will enable them 
to on their work at a profit. In order to do this, they re- 
quire cheaper labour and fuel, and also, if possible, to mafntain at 
least the present prices. The figures quoted on ’C © are— 
steel angles, £6 5s.; bars, £6 15s.; ship plates, £6 12s. 6d.; and 
boiler plates, £7 5s. to £7 10s., less 5 per cent. discount, for de- 
livery in Glasgow district. 

The coal trade is slowly improving. There is still a good deal of 
confusion in working the mineral trains on the railways, and it is 
difficult to arrange for wenn goes on this t, but in a 
short time things will come right. Supplies of coals are becomi 
more plentiful, and the following are the quotations free on 
ship at Glasgow Harbour :—Main coal, 9s. to $s, 3d.; splint, 9s. 6d. 
to 10s.; ell, 10s.; steam, lls. to lls, 4d. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE great dockers’ and seamen’s strike at Cardiff has been the 
event of the week, overshadowing everything. From a local 
affair, in which the Glen Gelder figured by being blocked, it has 
now taken important dimensions, and may be rded as 
and l of the struggle between the Shipping Federation and 
the en and Firemen’s Union, which is also now “on the 
boards” at Hull and in London, 

But it was a mistake on the part of the trades unionists tochoose 
Cardiff as the cock pit of the struggle. The great wealth and 
resources of the Bute Docks may be seen at a glance, when it is 
known that the wae f Dock rivalry last year cost them £70,000, 
and this was struck off without a murmur. To compete with sucha 
power would require more strength than unionism can concentrate, 
and more endurance on the part of strikers than one could expect. 
Sir W. T. Lewis has shown himself to be a skilful general. The 
second day after the strikers had expressed their determination to 
stand out to the death, half the tips were kept going; and, mid- 
week, two-thirds were in full work. The last report was that six tips 
and coaling cranes were in full working; that eighty-four tip; 


and probably stoppages. I hear of one important steel works 

likely to be stopped, but, it is to be hoped, only for a short time, 

one ironmasters’ notices end on the last day of the month, 
speculation is rife as to the next step. 

There is little change in quotations, and excepting Bessemer and 
Siemens bar, not a considerable quantity of work doing. The out- 
look is not encouraging, and in steel bar English rivalry is keen, 

Llanelly port shows progress. During January 75 vessels paid 
dues, and the imports were 8163 tons of pig iron, steel bars, Xc,, 
against 63 vessels and 4316 for January, 1890, 

The tone of trade at Swansea Exchange this week was hopeful 
in all save the pig branch, which is at a low state. Glasgow prices 
fluctuated from 46s, 6d. to 46s. 11d. Welsh hematite, be, + at 
works ; Welsh bar, £5 15s, to £6; steel rails from £4 17s. 6d. to 
£6; steel sheets, £8 to £9. Bessemer steel: blooms, £5 to 
£5 7s, 6d.; bars from £5 10s. to £5 12s, 6d. Siemens up to 
£6 2s. 6d. 

In tin-plates buyers are active, and, as one authority remarked, 
= Seeryliier for sale is snapped up, at an advanced price,” 
Present quotations are :—Cokes, 17s. 3d, to 17s, 6d. ; mers, 
17s. 9d, to 18s, 6d. ; Siemens, 18s, 3d. to 18s, 9d. Only one 
clearance has taken place of plates, but a large quantity will be 
shipped next week, of which Newport sends a good instalment. 

wwansea port has not been so brisk this week, except in patent 
fuel. Newport has been more active than usual, and its coastwise 
shipments totalling nearly 20,000 tons. A Briton Ferry Coal and 
Brick eager has been registered. 

Early in March the Midland Tin-plate Werks, Morriston, 
Swansea, will be brought to the hammer. 

The Windsor Slipway announces 5 per cent. dividend. 
Amongst the ore imports to Newport I note one of 2000 tons 

t. 


from Benisa’ 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


TRON trade in this country does not in any department show a 
decided Serene, although here and there a slight turn for the 
better has been reported. e situation of the Silesian iron busi- 
ness remains practically unc from what has been quoted 
last week, In the pig iron trade, production still exceeds con- 
sumption, and on many works stocks have incr The business 
done to Russian-Poland, which had of late been rather lively, has 
almost entirely ceased, and the business done on home account is 
also of a very limited description. The exceptional severity of 
the weather and the consequent stoppage of traffic may, to a cer- 
tain extent at least, be regarded as one of the principal causes, 
No change whatever is to be noticed in the finished iron trade. 
Very few orders are coming in, and there is consequently only a 
bine: and irregular sale being carried on. The activity of the 
plate mills has been considerably reduced owing to a scarcity of 
fresh orders. 

Austro-Hungarian iron industry appears for the present rather 
depressed, a state of things which is not unlikely to lead to a 

uction of prices, As — the different branches of industry, 
pig iron appears in tolerably active request. There is also a fair 
inquiry for finished iron generally, although the business actually 
done is but small. Machine and wagon factories are = pe | 
employed. Prices for pig iron are ranging between 52 and 
56 florins p.t. ; Bessemer, 57 to 59f1.; bars, 130 to 140f1.; boiler 
lates, 1 ; tank ditto, 160f1.; galvanised sheets, 305fl.; girders, 
30 to 140fl. p.t. 

Belgian iron trade still r in a hoy condition. Prices 
are very low, and the demand continues exceptionally | id. 
There is actually no export business doing. In the Charleroi dis- 
trict production has been very considerably reduced, as syndicate 
prices can nowhere be carried, and the prices offered would not 
even cover the costs of production. The situation of both em- 
ployers and employed begins to grow more and more difficult, and 
recent occurrences in Belgium have borne even a revolutionary 
character. This can in no wise lead to encouragement and im- 
provement in business, 

French iron business presents the same cheerless feature that 
has been reported for months. Not even a passing sign of im- 
provement has been perceptible. If the winter had not set in so 
uncommonly severe, and had been of shorter duration, a slight 
upward movement in price and demand might have been ex 

ilder weather and the beginning of the building season will, it is 
to be hoped, lead to a new start in trade. For the present an 
additional restriction of work has been found necessary at most of 
the ironworks. While in the Haute-Marne and Ardennes the 
works are suffering from an almost total absence of inquiry, the 
establishments of the roe have a in —, nog 
employment, comparatively s ing. rs are quo H 
prs me 150f.; plates, No. 3 190f. and less, 

The aspect of the Rhenish- Westphalian iron market has 
remained pretty much the same as last week, there being no mate- 
rial change either in price or demand, Pig iron continues flat. 
For spiegelei prospects are rather more favourable. In the 
finished iron and steel trade there is likewise little change to note. 
Bars are in pretty lively request, prices remaining firm. Girders 
are also in good call. Hoops are unchanged. On the whole, 
export prices, however, have become rather worse of late. Plates 
and sheets are in slow demand at depressed prices. Foundries and 














and drivers had been engaged, and, considering the ber offer- 
ing amongst them—some of the old hands included—another day 
or two will see the complement filled up. 

The Seamen’s and Firemen’s Union shipped five crews on Tuesday, 
and on that day had 150 sailors and firemen more on hand. 

Every care has been taken against violence, and the new hands 
are well housed. 

There is a seething discontent in many parts of the iron and coal 
districts, which continually finds expression in strikes. A few days 
ago the ironworkers at a Cyfarthfa mill objected to terms, and 
now that branch has been stopped ; and as the Cyfarthfa manager, 
Mr. W. Evans, with all his tireless energy, has quite as much as he 
can do in the steel branch, the mill will very likely remain ‘on 
stop.” At Swansea there is a strike of colliers. At Cardiff there 
was a slight interruption at the new Dowlais works, the labour 
rate at Cardiff being different to that at Dowlais, Fortunately, it 
was soon arra! > 

Another tramway strike is coming off at Cardiff, and in a few 
days 300 men are to be again out. The company advertises for 

men, so they are preparing for the possibilities either way. 
Perhaps it would be better to close for a time, and then start 
afresh with new hands. 

The coal trade is not much upset by the Cardiff struggle, and so 
long as tips can work, and railway men keep out of the conflict, 
the collieries will work. From all Cardiff ports the export last 
week was 235,637. Next week will show a considerable reduction, 
some part of which has gone in the direction of Newport, Mon. 
Colliery property is shown by the announcement of a 15 per cent. 
dividend of the Great Western Colliery. 

The ruling prices for steam, best, are 15s. to 15s, 6d.; good 
seconds, 14s. to 14s, 6d.; ordi: , from 12s, 9d.; small steam, 
6s. 6d. Best house commands 15s., and in some cases 15s, 9d. 
‘* Brush” is at 13s., and No. 2 Rhondda 12s, 3d. to 12s. 6d.; best 
small, 10s. 9d. Coke is tolerably brisk; prices unchanged. Pit- 
wood remains low, from 13s, In patent fuel there is a moderate 
d of trade going on, from 13s, 9d. to 14s, 

essimists are fearful that the strike and other labour move- 
ments will affect all our industries more or less, Probably so {to 
some extent ; but while labour and capital in many a corner are 
wrestling with grim earnestness, the prosperous times so long 
enjoyed seem coming to an end from other causes. The high price 
of coal tells. Pig iron is gy apne J low, and makers are stocki 
rather than sel] ata loss. An authority tells us that no works are 


flourishing, and there are certain to be re-arrangements of wages, 





hine and wagon factories are irregularly employed. At a 
tendering for sets of wheels and axles, M. 280 was the lowest offer, 
others ranging between M. 284 and 308 per ton. For the last 
month or two the scarcity of railway wagons for the conveyance 
of coal has been a constant source of complaint in this country. 
It may, therefore, appear justifiable to expect that a lively demand 
for additional railway material, wagons especially, will occupy the 
branches in question. Navigation cannot as yet be said to have 
re-commenced, communication being restricted to a mere local 
kind of intercourse. Jt may be long before the enormous blocks 
of ice which had closed canals and rivers, and which still, in some 

rts, make shipping impossible, have disappeared, or at least 

me unobstructive. 

At Cologne the transfer of the entire lew rf traffic from the old 
Central Passage Station to the new elevated Chief Passage Station 
has been accomplished most successfully and without any hitch or 
disturbance. 

The Russian Government have sanctioned the building of a line 
—rack rail—Warmbrunn-Schneekoppe, Silesia. Great satisfac- 
tion is expressed at this by the inhabitants of the district. 

The cause of the disastrous explosion at the Hibernia Mine, near 
Gelsenkirchen, is stated to have been ascertained in one of the 
miners having fired a shot contrary to orders, The man on being 
cautioned by his fellow miners, and told to wait till the master 
miner could be present, replied that he could not wait, and that 
long before that person came the smoke would be all gone. Upon 
this he set the fire, and the explosion occurred. The unfortunate 
man himself being hurt todeath, had to suffer most cruelly during 
three days till he was released. 

Accounts vi4 San Francisco inform us of an earthquake having 
seriously dam parts of the Isle of Java, on the 12th of 
January. Recollecting that an earthquake, though of slighter 
nature, had been observed in the region of Darmstadt, on the 8th 
of January—that a more fatal earthquake had taken place in 
Algiers on the 15th of January—that the explosion in the Hibernia 
Mine happened on the 23rd of January, the volcanic eruption at 
sea between Genoa and Spezzia on the 25th, and the explosion in 
the mines near Mount Pleasant, U.S., on the 26th of January, it 
seems but natural to be startled by the strange coincidence. 
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NEW COMPANIES. 


THE following companies have just been regis- 

tered :— 
Glass Lined Syphon Company, Limited, 

This company was registered on the 31st ult., 
with a copttel of £2000, divided into 2000 shares 
of £1 each, to adopt and carry into effect an 
agreement dated the 29th January, 1891, made 
between H. J. Nicole and D. W. Drummond, as 
trustees on behalf of the Glass Lined Syphon 
Com , Limited, with the object of carrying on 
the business of manufacturers of and dealers in 
and exhibitors of glass bottles, syphons, &, The 
subscribers are :— 


F. A. Macgregor Jennings, 40, Chancery-lane, 

ES ne ne. he se ae aihh, bie ana 
W. Judd, Fern-bank, Lordship-lane, Forest-hill 
R. F. Webb, Barbican-chambers, Aldersgate, E.C. 
C. 8. Giddings, 19, St. M t's-road, Brockley 
W. C. Boddington, 13, Duncan-terrace, Brockley 
8. J. Masters, 38, Warbeck-road, Shepherd’s-bush, 


G. Binks, 8, Glycena-road, Lavender-hiil, 8. W. |: 
istered without special articles. Solicitors, 


W. Webb and Sons, Barbican-chambers, Alders- 
gate. 


ee 


John Greenwood and Sons, Limited. 


This company was registered on the 4th inst., 
with a capital of £175,000, in £10 shares, to ac- 
quire, and take over the business of corn and 
tlour millers and merchants, carried on at Black- 
burn and Burnley, under the style of John Green- 
wood and Sons, The subscribers are:— 


Shares. 
*R. Greenwood, Blackburn, corn miller.. .. .. 1 
“W. Blain, Ashfield, Bromborough, Cheshire .. 1 
*J. Greenwood, Burnley, corn mi 1 
A. R. Greenwood, B 3 
MGs. 42. ov EEE be ae. . 46 00 00 
T. Greyson, Mount Pleasant, Wiltshire, near 
Blackburn i eer 
J. Wood, 4, Walshaw-lane, Burnley oh hint wk 
W. Roberts, jun., Netherfield House, Nelson, near 
NG GEE ce ce ce ce te te oe 
The number of directors is not to be less than 
four, nor more than six; the first are the sub- 
scribers denoted by an asterisk, and Thomas 
Bingham ; qualification, £500 in shares or stock; 
remuneration, £500 until determined by general 
meeting. —o by R. Jordan, 120, Chan- 
cery-lane, W.C. 


Blackburn, corn 


et 





Shropshire Electric Light and Power Company, 
Limited. 

This company was registered on the 30th ult., 
with a capital of 725,000, in £10 shares, to carry 
on at Shrewsbury and elsewhere, the business of 
an electric light and power company. The sub- 
scribers are :— 


Shares. 
*T. 8. Eyton, Shrewsbury... .. .. .. oo 
*J. A. Bratton, Shrewsbury, physician .. 20 
G. B. Lloyd, Shrewsbury .. .. .. .. 20 
*R. Maddox, Shrewsbury .. .. .. .. .. 20 
*J. A. Lea, Shrewsbury, electrical engineer 20 
J. D. Porta, Shrewsbury, merchant.. .. .. 20 
*H. Robinson, Towyn, Merioneth .. .. 20 


The number of directors is not to be less than 
five, nor more than seven; qualification, £200 in 
shares or stock ; remuneration, £100 per annum, 
divisible. Solicitors, Messrs. Peele and Peele, 
Princess-street, Shrewsbury. Registered office, 
9, The Square, Shrewsbury. 








Private Bitt LxcisLation. — The London 
County Council have deposited petitions praying 
to be heard in committee in opposition to the 
London Water Commission Bill, the London and 
South-Western Railway Bill, and the South- 
Eastern Railway Bill, The Gas Light and Coke 
Company have taken similar steps to protect their 
interests in regard to the Central London Railway 
Bill—which the vestry of St. George’s, Hanover- 
square, are also petitioning against—the City and 
South London Railway extension to Islington, the 
London County Council—General Powers—Bill, 
and the South Kensington and Paddington Sub- 
way Bill. 


THE JUNIOR ENGINEERING SocieTy.—The visit 
of this Society to the Trinity House workshops 
and steam vessel Irene, which took place on the 
lst ult., attracted a very numerous party of 
members, For the excellent arrangements in 
connection with the occasion the Society is 
indebted to Sir James Douglass, F.R.8., vice- 
president, through whose kindness permission 
enabling the visit to be made was obtained. 
Under the guidance of the officials, the members 
were shown through each department of the 
establishment. The work carried on includes 
repairs to machinery of the Corporation’s steam 
vessels, of which there are ten; the illuminating 
and fog signal machinery and apparatus of light- 
houses, light-vessels, and lighted beacons and 
buoys ; repairs to day beacons and buoys, and 
conversion of worn chain cables from light-vessel 
to buoy service. There is a gasworks for making 
oil gas and compressing it for buoy illumination. 
At the conclusion of the inspection of the works 
the party were entertained at refreshments, and 
Mr. Tennant, chairman, expressed the thanks of 
the members for the opportunity afforded them 
for visiting such an exceptionally interesting 
works. roceeding to the docks, the party 
were then shown over the Irene. The vessel 
was built last year by Messrs, Palmer’s Ship- 
building and Engineering Company, is t. 
in length, 27ft. in breadth, and 14fft. deep ; 
tonnage 542 gross, and 163 net ter. ‘She 
is propelled by twin screws, each of which 
is driven by a triple expansion engine of 
1500 indicated horse-power. Weir's f umps 
are used, and the bilge pumps are Clarke- 
Dowson’s, Steam is supplied by two double- 
ended steel boilers, 11ft. 4in. diameter, and 18hft. 
long. The working pressure is 155 1b. per square 
inch. A fo! draught arrangement is provided, 
but under ordinary conditions the boilers are 
worked with natural draught. The steam steeri 
gear, steam windlass and winch were examined, 
as was also the electric light installation ; current 
is supplied by a Parson’s turbo engine and 
dynamo, 





THE PATENT JOURNAL. 


Condensed from ‘' The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 
*,* Wass, seteate a been ‘“‘communicated” the 
name address o! communicating are 
printed in italics. mw 


80th January, 1891. 


1754. So.es for Boots, C. Villeminot, Liverpool. 

1755. Suction Pipgs, é. Hope, London. 

1756. Hypravutic Morors, L. R. March, London. 
1757. FLUID-MEASURING APPARATUS, C, Herzog, London, 


8lst January, 1891. 


1758. Werr Sror Motion for Looms J. Vickerman, 
Gloucester. 

1759. Liquip Parnt, E. M. Solomon, London. 

1760, Lirg-PRESERVING Seats for Vessecs, J. Gilfillan, 
Dumbartonshire. 

1761. Tires, F. H. Pty, Landen. 

1762. Looseninc Harp Roap Svurraces, J. E. Wallis 
Basingstoke. 

1768, Inpexine Copyine, &c., Books, J. L. Young, 
London. 

1764. Taccinc Boot, &c., Laces by Apnesion, H. 
Hopewell, Nottingham, 

1765. Cases Bounp with Hoor Ison, &c., J. Nall, 


ey. 

1766. Workineo of Raitway Trains, P. C. Davies and 
W. G. Hope, Liverpool. 

1767. Sarety Lock &c., Sasu Fastener, J. Trick, 


London. 
1768. Tips for Heers of Boors and Suoes, F. Parsons, 
Bristol. 


1769. Staves or Truncueons for Poticemen, P. G. 
Lempriére, Birmingham. 

1770. Sror-rop Mecuanism for Looms, 8. Cockshott 
and J. Holden, Bradford. 

1771. Typewriter Srencit Presses, J. L. Young, 


ndon, 

1772. Mup Guarp, F. A. and W. E. Davis and T. C. 
Walters, London. 

1773. Houipine Borties, R. W. Eadie and F. R. Baker, 
Birmingham. 

1774. Tramway Points, J. Turner, Liverpool. 

1775. Sewine Macuines, M. Wigzell, West Brighton. 

1776. Cookine AppLiances, H. Darwin and J. Guthrie, 
Glasgow. 

1777. RemovaB_e Linen Ovurrs, C. M. P. H. Triscott, 
Dublin. 


1778. Oyster Openers, R. L. Tapscott, Live: 1. 
1779. Motors and Dynamos for Mines, W. Hartnell, 


1780. Gas Enaines, D. Clerk, Birmingham. 

1781. Woven Drivine Bettinc, F. Reddaway, Man- 
chester. 

1782. Lock Nuts, R. L. Tapscott, Liverpool. 

1788. Arracuino Letrers to CLorn, R. L. Tapscott, 
Liverpool, 

1784. aaa Friction Ciutcnes, H. W. Richardson, 

ndon, 

1785. ALuminium, E. Meycr, London. 

1786. Cusuions, J. Hebblewaite, G. Kay, and W. Stel- 
fox, Manchester. 

1787. Cone Driving Mecuanism, R. Taylor, jun., 
Manchester. 

1788. Constructinc Batrery Evements, M. Bailey, 
London. 

1789. Pipes and CiGARETTE Houpers, G. A. Nussbaum, 
London. 

1790. FIxXED-BARRELLED Sportinc Guy, P. Brun- 
Latrige, London. 

1791. Nut Locks, J. C, Richardson, London. 

1792, Renovator for Brown Leatuer, H. Joyce, 
London. 

1798. CoLour Paintino, F. J. Upton and G. Stephens, 
London. 

1794. Liquor Gavces for Keos, J. T. Hipwell, South- 


ampton. 

1795. Geokwe Urensixs, A. Fulcher and H. W. Loose- 
more, London. 

1796. Ve.ver Pitep TaBLe Covers, W. Mitchell, 
Manchester. 

1797. Atracninc Hat Leatuers, &c., 8S. Marshall, 
Manchester. 

1798. Bassinetres, J. Harrop, Manchester. 

1799. Printinc Cauicors and other Fasrics, J. V. 
Hulme, Manchester. 

1800. Freezing Macuines and Pire Systems, J. L. 
Seyboth, London. 

1801. Workino Rartway Sienars, H. J. Melhuish, 
London. 

1802. Sour Prates and the Like, E. M. Bridger, 
London. 

1803. Inpicators for Usr on Raitways, E. 8. Lecky, 
London, 

1804. Motor Suunt, G. F. Redfern.—{ Wirth and Co., 
Germany.) 

1805. Steam Boirer, &c., Furnaces, T. G. Lishman, 
London. 

1806. Stipinc Music and Book}Ho.per, G. E. Bate- 
man, Gravesend, 

1807. Packinc Ur Cicaretres, R. de M. Lawson, 
London, 

1808. Susrenpers, A. Knight, Reigate. 

1809. ComBineD AkM Cuair and Louncg, G. H. Austin, 
London. 

1810. Gas Furnaces, R. N. Oakman, jun., London. 

1811. Separatine Dust from Air, P. van Gelder, 
Live l. 

1812, Atracument for Boors and Suogs, F. J. Hard- 
castle, London. 

1818. Fixinc Inpia-RuBBER to Boots, H. Menier, 


ndon. 
1814. VeLocipepe and other Wuere.s, A. Hunnable, 
01 


mdon. 

1815. Ain Evecrors, &c., J. Holden, A. M. Bell, J. C. 
Taite, and T. W. Carlton, London. 

1816. Bur~pinc Construction, H. P. de Lastelle, 
London. 

1817. Hanp Baas, G. Tramaseur, London. 

1818. Preparation for Cuarcinc Barrerizs, J. B. 
Winder, London. 

1819. Fire ExrincvuisHine Srrinkver, C. W. Summer- 
skill, London. 

1820. Teapot, &c., W. Soutter, London. 

1821. Removinc Woopy Enve tore from Fuax, A. W. 
Goethals, London. 

1822. Gas Burners, 8. 8. Allin, London. 

1828. MARKING on Materiat for Curtinc Out, A. 
Nicholl, London, 

1824. Propuction of Oxauic Acip, &c, I. Lifschiitz, 
London. 

1825. MANUFACTURE of CaRBoNaTE of Sopa, H. H. Lake. 
—(G. Letélié, Belgium.) 

1826. Fitters, H. L. Doulton, London. 

1827. FLoorciota, H. W. Godfrey, C. F. Leake, and 
C. K. Lucas, London. 

1828. GLoves, H. Urwick, London. 

1829. Boat Toys, W. Varney and E. W. J. Hieatt, 
London. 

1830. Typr-writiInc Macuines, W. W. Horn.—{D. D. 
and J. L. Harr, United States.) 

1831. Station Inpicator, W. W. Horn.—(L. Caspar and 
M. I. Nichols, United States.) 

18382. W. W. Horn.—(&. W. Taylor, 


1833, MEANs for THROWING Horses, W. W. Horn.—(C. 
W. McDorman, United States.) 
1834. ScreEEN Door, W. W. Horn.—(W. R. Lyle, United 


States. 

1835. Button Macuing, W. W. Horn.—{J/. C. and C. H. 
Schott, United States.) 

= a Box, W. W. Horn.—(&. F. Kinsey, United 

ates 

1837. Can CoupLinc, W. W. Horn.—(/. S. Ventress, 
United States.) 

1838. APPARATUS for ScREW PRore._ers, R, McGlasson, 
London, 





1839. Bicycies, E. T. Goldsmith.—(M. L. Goldsmith 
and W. A. Fleming, United States.) 
1840. Waste Water Preventers, J. E. Gray, London. 


2nd February, 1891. 


1841. Lockino or Uniocxina Raitway CARRIAGE 
Doors, W. Walker and A. J. Buckley, Luton. 
ne. ae of Brepsreaps, A. H. de Wind, 


miber, 

1843. Rack or Fite for Arranoinc Papers, R. Pen- 
nacchini, London, 

1844. Arm or Rests for TeLepHonic Purposes, J. 8. 
Lewis, Birmingham. 

1845. RecuLatine Sream, &c., Motors, J. E. Veale 
and J. M. Coon, Cornwall. 

1846. MULTIPLE-errect Dryinc Macuine, J. King, 
Liverpool. 

= _— Cueck and Cxioser, J. E. Mellor, New 

ork. 

1848, Crip for Securninc Enps of Corp, &c., H. J. P. 
Kimpton, London. 

1849, Stove Ornament or Screen, 8. H. Sharp, Leeds. 

1850. Markino Games of Bitiiarps, &c, A. J. Leh- 
mann, Liverpool. 

1851. WooLLen Conpensers, J. Shires, Halifax. 

1852. Water-cLosets, G., J., and M. Clarke, Halifax. 

1853. Pipe-makinc Macuines, J. Craig and H. Steven- 


son, Glagow. 

1854. ‘‘Pecoinc” Macaines, H. Heywood and J. 
H d, Manchester. 

1855. Woven Banps and Bets, J. Moteley, Man- 
chester. 

1856. CHanoina Siipes in Macic-Lanrerns, W. J., 
F. W., and F, H. Archer, and C, W. Huson, Liver- 


pool, 
1857. Brake for Two-wHEEL VEHICLES, W. G. Mullett, 
Bristol. 


1858, CLeaninc Lamp Carmneys, J. Eaton, London. 

1859. Spapes for Weepinc GaRpDEN Bens, J. P. Roe, 
London. 

1860. Automatic Stray Busk for Corsets, J. E. Brett, 
London. 

1861. Insrrument for Takinc MEASUREMENTS, A. 

Edward, OW. 

1862. Neckties, W. Quine, jun., Douglas. 

~— _— for Smoxine Tosacco, G. Robson, Sunder- 
and. 

1864. Srove ORNAMENT and BLoweR ComBINED, J. 
McGlashan, Glasgow. 

1865. Dry Smoxine Tosacco Pips, W. H. Beal, Ealing. 

1866. LicutinGc Housgs, J. Moeller, London. 

1867. Bunsen Burner for Incanpescent Lamps, J. 
Moeller, London. 

1868. Propucine Gas from Licut Ors, J. Moeller, 
London, 

1869. Twincyctes and Tricycies, T. Alderman, 
London. 

1870. DeTracHaBLe Rosette, C. E. Davis, United 
States. 


1871. MouLtpinc Hoiiow Incots, W. Ambler and H. 
ranter, London. 
1872. Game, G. H. Bennell, London. 
1873. gaan Pictures, W. H. Tonks and J. Burn, 
mdon. 
1874. Torpepogs, &c., J. T. Marsh, London. 
1875. Heatine Apparatus for Buiipinas, R. P. Fisher, 
Sheffield. 
1876. ManuFacture of Boots, &c., W. T. Goodenough, 
Birmingham. 
1877. REELING, &., Macuinzs, T. Critchley, London. 
1878. Curtain Banp and Rop Houpsrs, H. T. Mills, 
London. 
1879. Dress Recutators, G. R. McDonald, London. 
1880. Raitway SicNaLiinc Apparatus, W. R. Sykes, 
jun., London. 
1881. Stopper for Borries, W. W. Fifield, London. 
1882. MusicaL InstRuMENTS, A. N. M. Mezzetti, 
London. 
1883. New Dye Storrs, B. Willcox.—(Farbenjabriken 
vormals Friedrich Bayer and Co., Germany.) 
1884. BurninG SELF-GENERATED Gas, A. R. McLellan, 
London. 
1885. State Suir, H. N. Symons, Earlsbrook. 
1886. Fire-escare, G. A. Tolson, London. 
1887. Size-stick for Boot, &., Makers, G. Mahaffy, 
London. 
1888. Cuest Expanper, A. E. Lee, London. 
1889. Drivinc Be.t Fasteners, A. Sebor and L. 
Schulz, London. 
1890. Hotprne Baas, H. Richardson, Liverpool. 
1891. Stanps or Suprorts for Bicycies, C. Middleton, 
London, 
1892. VeLociPepes, J. Forbes, London. 
1893. DecorticaTING or HULLING 
Reverdy, London. 
1894. Inkstanps, W. T. Shaw, London. 
1895. RoTaTING ADVERTISEMENT, A. P. Cocks, London, 
1896. Box HanDLER, G. y, London. 
1897. — ExtincuisHer, H. D. Cunningham, 
ndon. 
1898. Reoister Stoves, H. Fancourt, London. 
1899. INDIA-RUBBER Batts, J. Steinberg, London. 
1900. Cycie Pepats, J. B. Dunlop, London. 
1901. Hotpinc or Suprportine Caces, G. Oechme, 
London. 
1902. Exastic Wueet Tires, W. Pilkington, London. 
1903. Gas and O1. Motor Enaines, C. D. Abel.—( The 
Gas Motoren Fabrik Deutz, Germany.) 
1904, INsuRING Sarety of Trarric on SincLe Lines of 
Rai.way, E. Tyer, London. 
1905. DisrrisuTinc Evecrricity, L. B. Atkinson, 
London. 
1906. Banp Brake for Cycxes, F. H. Lister, London. 
8rd February, 1891. 
1907. TureaDinc NeEDLEs of Sewinc Macuines, A. R. 
Taylor, Manchester. 
1908. ELEcrricaL Switcues, D. Maxwell, Glasgow. 
1909. Maxine Gaszous Fugu, J. W., A. R., and J. 
Ormiston, Glasgow. 
1910. LyTERNAL ComBusTION Enaines, R. C. Sayer, 
Bristol. 


Macuine, E. 


1911. Beit for Lapis’ Sanitary TowE s, E. J. Pike, 
London. 

1912. GALVANoMETER, J. 8S. Lewis, Yardley, near 
Birmingham. 

1913. Evecrric Brit, J. 8. Lewis, Yardley, near 
Birmingham. 

1914, Ick Savery AppLiaNnce for Boots, W. C. Fletcher, 
Sheffield. 

1915. Cycxes, T. Hill, Glasgow. 

1916. Packinc Casgs, W. Selley and J. Greenall, 
Manchester. 

1917. Sertine Potatogs, J. Boardman, F. Budworth, 
and R. Eaton, Manchester. 

1918. ADverTIsING, O, F. Westrup, Liverpool. 

1919. CorK-DRAWING Macurnes, J. Lindahl, Liverpool. 

1920. Scarr Sxipes, W. Pearce, Birmingham. 

1921. Catt Taster for CoLLectina Goons, T. F. 
Shepherd, Barnsley. 

1922. Fire AvarM, H. 8. Purkis, London. 

1923, ELecrricaL Switcues, G. Binswanger, London. 

1924. Driving WHEELs by Manuat Powsnr, J. Wells, 
Barrow-in-Furness, 

1925. Packine Cases for Borries, J. 8. Turnbull, 


Glasgow. 

1926. Tarcets for Rir.e Practice, T. B. Ralston, 
yg oe 

= ms for Weavinc Wire Cuots, W. Begg, 


Ww. 

1928. Increasinc the VoLumE of Sounp, C. H. Demuth, 
Manchester. 

1929. Bac, J. B. Holt, Church. 

1930. SuprorTine TELEscores, C. W. Cooper and A. A. 
Lines, ay 

— nip Socket, W. J. Chesterton, 


alsall. 
= APPLIANCE for Piuckine Harr, H. d’Apery, 


mdon. 

1933. PoRTABLE MaGaAzINnE Camera, C. R. Beaumont, 

Rochdale. 

1934. Srrencruenine the Enps of Beams, J. E. 
Newark, Coventry. 





ted Morions for Drawine Boxzs, J. W. Gaunt, 
= Gu.iey and Fiusuer for Ciosets, J. W. Wild, 
gan. 
1937. Cur.tinc Tones, W. Duggins and W. Baylis 
Redditch. 


1988. Carpet Hoipers, Sanders, Son, and ‘Payne, 
Birmingham. 

1939. Mart Carts, W. J. and E. G. Parker, London. 

1940. Parquet FLoor, H. Herrmann, London. 

1941. Fitine Spoons and Forks, R. Bulmer, Barnsley. 

1942. BaRRELs of Guns, C. Ricci, Barnsley. 

1943. BaLLoons, W. N. Hutchinson, Hesthourss. 

1944. CLEANING Boots and Sores, C. Cormick and W. 
Mather, South Shields. 

1945. REFRIGERATING Macuinery, A. J. Instone, 
Liverpool. 

1946. PLatrorm Evevators, H.J. Allison.—(G. Ruddell, 
United States.) 

1947. ENGINE ATTACHMENTS, D. R. and F. M. Woodsum, 
London. 

— ne Merac Piares with Tin, A. Birkbeck, 


on. 
1949. Mepicat and Empatminc Comrounn, J. R. Bate, 
London. 
1950. a Comsustion, G. C. Warner, High 


Wycombe. 
1951. — Sramps, J. H. Allen and C. D. O. Newton, 


London. 

1952. Corp Knorrers and Grain Binpers, A. Stark, 
London. 

1958. PHotocrRaPHic Printine, R. J. Wynkoop and 
J. M. Kemp, London. 

1954. Motors for Sewinc Macuines, C. A. Loring, 


mdon. 

1955. Wicks for Lamps and Stoves, H. Darwin and J. 
Guthrie, Glasgow. 

1956. Brusnes, C. Smith.—(A. von Briin, Denmark.) 

1957. Sortinc Contents of Lists, A. Giles, Edinburgh. 

1958. Sewinc Macuines, J. Y. Johnson.—(f. Chase, 
United States.) 

1959. Fire-crates, H. H. Lake.—(R. Goll, Germany.) 

1960. Hooxs, H. H. Lake.—(J. Killinger, United 
States.) 

1961. RoLLeR Bearinos, C. D. Meneely, London. 

1962. Weirs, M. Hiller and M. D. Czvetkovics, London. 

1963. SoLDERING Cans, M. W. Dewey, London. 

1264. Woop Printinc or Branpinc Macuines, J. 
Hawley, London. 

1965. Arr or Gas Guns, J. E. Bott, London. 

1966. Stamprnc Macuines, A. Yole and J. Muirhead, 


ow. 
1967. Makinc an Enpiess Hair Banp, J. Mutch, 
London. 


1968. ELecrric Lamps, H. H. Lake.—(F.V. Macquaire, 
France.) 

1969. ELectrica, SicnaLuinc, H. H. Lake.—(S. J. 
Burrell, United States.) 

1970. TicHTENING Drivinc Corps, E. Edwards.—(G. 
Rotter, Germany.) 

1971. Rapiator, Rosser and Russell, London. 

1972. Boxes for Asnes, Garpace, &c., P. Everitt, 
London. 

1973. Harvestinc Macuines, W. Cole, London. 

1974. Vatve for Rock Drits, T. E. Bickle, London. 

1975. ManuractuRE of Muustonges, C. J. Potter, 
London. 

1976. O1 Fitter, C. E. Masterman and Woodhouse 
and Rawson United, London. 

1977. ContRoLLtinc Receipt of Money, J. Meneses, 
M. Pussa, E. A. Costa, and J. Peres, London. 

1978. SIGNALLING, A. Larsen, London. 

1979, Carpet CLEANING Macurne, J. Roberts, London. 

1980. Rerarninc Stoppers in Botties, W. P. Bonwick, 
London. 

1981. Bopy-sHirTinG APPaRaTus for Carts, R. Storey, 

mdon. 

1982. TREATING TexTILE Fasrics, J. Kershaw, J. 
Wilcock, and A. Ashworth, Léndon. 

1983. Tga-pots, J. C. Daniel, London. 

1984. Lawn-mow1ne Macutnes, C. Cottis, London. 

1985. Toor Brusues, R. Roy, London. 

1986. Screw Propretvers, B. J. and M. F. Sparr, 
London. 

1987. Exectric Lamps, A. M. Clark.—(/J. W. Easton, 


United States.) 
1988. AuTocRaPHIC TeLEeGraPus, O. Imray.—(The 
Pierrard, 


Writing Telegraph Company, United States.) 
1989. SEPARATING SOLID IMPURITIES, E. and E. 

mdon. 
1990. Org Concentrators, O. Imray.—{8. Bertenshaw, 
United States.) 
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1991. Hotpine a Dritt at Ricut Ancizs, F. H. 
Hallam, London. 

1992. Corp Racks for Wixpow Buinps, L. W. Sutcliffe, 
Manchester. 

Se. Lune Testing Macuine, J. Parks, 

gfor 

1994. Exixecrric Licnt Lamp Snape, G. Belt, London. 

1995. Hinces, R. Hield, Wolverhampton. 

1996. Macuines for Priytine Carico, W. Buckley, 
Manchester. 

1997. WasHine Compounp, A. Bruce, R. Harrison, J. 
Harrop, and A. Taylor, Manchester. 

1998. Automatic Mixer, W. F. Pinfold, Manchester. 

1999. Sprinc Brock for Carriaces, F. Parker, Man- 
chester, 

2000. TREATMENT of ComposiTE Orgs, P. Hart, Man- 
chester. 

2001. Artisans’ Dwe.uincs, &., T. Hughes, Bir- 
mingham, 

2002. Poacuine Ecos, T. Taylor, Sheffield. 

2008. Rartway Coup.ines, G. Fox, Sheffield. 

2004. Looms for Weavine, W. Sutcliffe, Burnley. 

2005. Tuses for Spinninc, &c., Frames, J. Dixon and 
J. Lee, Bradford. 

2006. FLuiD-reED Lusricators, D. McCallum, Dundee. 

2007. Fixinc Spokes to Crcte Waeets, T. 8. Rose, 
Uxbridge. 

2008. Hosrery, A. C. Travell, Nottingham. 

2009. ELecrric ALARM, E. Berg, Berlin. 

2010. Stcnauisinc TeLecrapas, E. Berg, Berlin. 

2011. Door Hinces, W. O. Ainsworth, Yorkshire. 

2012. Berrer Workine of FiusH Cisterns, J. and J. 

—— Edinburgh. 

2013. Fiusaine Urinats, E. W. Nobbs, Live: iL. 

2014. Gas Motor Enerngs, E. 8S. West-Field, oole. 

2015. Comn-FREED Door Fasteners, C. de Saint-Cyr, 


London. 

2016. Bicyctz, &c., Mup Esector, G. M. Webster, 
Aston. 

2017. Frrerroor Wa tts, &c., J. McGlashan and E. H. 
Braidwood, Glasgow. 

2018. Pocket Tarcet, A. Egerton, Birmingham. 

2019. OsrarntnGc Sriiicares for Maxine Guass, W. 
Walker, London. 

2020. SHarr Bearinos, W. R. Wynne, London. 

2021. Propocine Gas for Licutine and Heatine, P. F. 
Maccullum.—(J. C. Ressig, Argentine Republic, and J. 
Landin, Sweden.) 

2022. Construction of Scnoo.s, T. Hughes, Bir- 
mingham. 

2028. Removinc Water from Cy.inpers, T. Lumb 
and F. Harrison, jon, 

202t. Cartoons for Packine Harts, F. Smith, London. 

2025. Beer, Porter, and other Pumps, W. H. Rat- 


clifte, Lo 
“Doctors,” V. Herosé and W. 

Moulton, Manchester. 

2027. Spring Umpretta Rinc, H. Blassberg, Man- 
chester. 

2028. Buck.es, P. A. Martin, Birmingham. 

2029. Buck.gs, P. A. Martin, Birmingham. 

2080. Auromatic Brakes for Venicies, J. Whitburn 
and J. King, London. 

2031. UNIVERSAL PaoTocraPHic CAMERAS, A. Brooker, 
Hastings. 

2382. ATTACHING ORNAMENTS to Mera Castros, B. R. 
Peyton and J. Pitt, London. 

2033. Dynamo Macutnes, W. Lowrie and R. Hammond, 
London. 
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2034. Psgine Correr, J. W. Gordon.—({ Middleton and 
Lancaster, Brazil. 

2035. Wixpisc MECHANISM for Wartcues, N. Silberberg, 
London. 

2036. Cirrprixc Woot, W. Silver, London. 

7 for Grinpine Gop, Siiver, &c., G. Fraser, 


on. 
2038. Appitiances for Currinc CuHersss, J. Hope, 
on. 
— + aga Apparatus for Vemcuzs, 8. L. Huizer, 
—o Swircues for Ssconpary Batrerties, H. Miiller, 


2041. ee N. E. London. 

2042. TrEatinc PHorocraPHic Puiares, G. R. Miller, 
London. 

2043. Propucinc WarTer-cotours, C. Schleich and E. 
Hanetzog, London. 

2044. Ienrrinc the Cuarces of Sueiis, N. Erbsloh, 
Lendon. 

2045. Ore-stampine Apparatus, R. R. Hutchinson, 
London. 

2046. ELECTRICALLY - PROPELLED VeEHIcLEs, R. R. 
Hutchinson, London. 
7. Sarery Stirrup AtracuMent, J. Temperley, 


on. 

2048. Canriace Lamps, E. Edwards.—({A. Schormann, 
Germany. 

2049. DesmLverisine Leap, K. Edwards.—(&. Honold, 
Germany. 

2050. “a Ratuway Carriaces, J. M. Dupuy, 


2051. eS Water, J. Y. Johnson.—({La Société 
Genesté, Herscher and Co., France. 
— for Srzam and Gas, &c., S. Z. de Ferranti, 


a ) —-eeaes for Perroteum Enornes, A. Gray, 

mdon. 

2054. Reriecrors for Street, &c., Lamps, C. Griffiths. 
—{A. B. Wood, Australia. 

2055. Paospuatep Sat, G. D. Bowie, London. 

2056. Burner for Caupe Om, W. W. Horn —(A. 
Bradley and T. Willi, United States.) 

2057. Se.r-actinc Foroinc Macuine, 8. Reilander 
and G. Topham, London. 
58. Pusu, A A.J. Boult.{V. Duverdier, France.) 

. PREPARING or Packine Fics, &c., W. P. Thomp- 

son.—{F. G. Vedova, yy nner 

2060. Parncess Kitiixe of Docs, B. W. Richardson, 
London. 

2061. Exrecrric Lamp Howpers, W. P. Thompson.— 
(J. B. Moore, United States.) 

2062. Straicut Bar Kyirrinc Macuines, E. Atten- 
borough, London. 

2068. ~~ &e., Tops, K. Lockwood and E. L. 


2064. SrraicHT Bar KNITTING Macuings, E. Atten- 
borough, London. 

2065. Hoox, C. L. Clarke, Manchester. 

2066. MezzoTisr and other Encravines, N. B. 
Kenealey, London. 

2067. Execrricat Transrormers, C. Baur and W. 
Dieselhorst, London. 

2068. SEMAPHORE SIGNAL Apparatus, Seimens 
Brothers and Co., Limited.—({Seimens and Halske, 
Germany.) 

2069. ‘Arsanetus for Workinc SEMAPHORE SIGNALS, 
Seimens Brothers and Co., Limited.—(Seimens and 





irons for F 
2070. Burrows for FASTENING Purses, P. A. Raymond, 
a Brick-makinc Macuixe, G. W. Blanks and B. 


fe » ion. 

2072. Ick, W. H. Munns.—{Z. Railsbach, 
Onited States. 

2073. Traction Encrxes, W. H. Munns.—(@. H. Pond, 
Onited States.) 

2074. Hor Arm Apparatus, W. H. Munns. —(E. 
Whiting, United _ 

2075. Cooxinc and Hea’ yore W. H. Munns.— 

(R. Soper and R. — United & 

Turpine Water WHEEL, W. H. Munns.—(W. 

Elmer, United States. 

2077. WELL-DRILLING cHINEs, W. H. Munns.—(M. 

Miller and T. Canman, United States.) 

2078. Doon Sror, W. W. H. Munns.—(H. Dodge, United 
es. 

a 3 Forminc Booxs with Haycisc ATTACHMENTS, 
W. H. Munns.—{J. Fine, United States. 
Sronz-crusHine Ma W. H. 

(F. &. Clair and J. Varich, United States. 

2081. MuttipLe Crrcuir TeLecrapHy, C. A. Gisborne. 

—(D. H. Keeley, United States.) 
LiQUID-MEASURING APPLIANCES, 


Munns.— 


C. Herzog, 

on. 

2083. Sorreninc, &c., Liquips, C. H. Fitzmaurice, 
London. 

2084. Boruer, J. Richardson, London. 


5th February, 1891. 
=. i Discuarcinc Water, W. D. Scott-Moncrieff: 


w —_ Sasues, J. Chaffer, Chapeltown, near 
2087. Game Pravep with Bauts, T. S. Dean, Attle- 


2088. Drarrixc Patrerns for the Human Ficure, J. 
Stechelbach, London. 
2089. Steer, J. Johnson.(7. S. Blair, jun., United 


States. 

> Sone Caps used in Sprsninc Macuinery, J. Whitehead, 

£091. ll -Box Motions for Looms, W. H. Hacking, 
Manchester. 

2092. Exastic Tires for Bicycuzs, &c., W. Giffard and 
J. Bradley, Manchester. 

2093. Nuts and Screws, 8. W: 

2094. RoucHING ATTACHMENT for 

. 8. Hornsby, London. 
2095. Votcanisers, J. A. Kelt, Glasgow. 
2096. CLEANING Boots and SHogs, W. H. Mitchell, 


, London. 
ORSE, &c., SHOES, 


2007. Haxp Macuives for Cieanrnc Knives, F. A. 
Powell, Bir 

2098. Increasinc the ILLuminaTING Power of Gas 
Fiames, N. and B. D. M B ‘ham. 

2099. TReaTING MATERIALS by a CIRCULATING CURRENT 
of Heatep Gasss, E. Blass, London. 

2100. Sroprers for Borr.zs, 8. E. Jackson, Oldham. 

we Comsnsep Back and Brzew for Frames, King 

jon. 
2102. Lame Kwrrrmnc Macurnes, T. Barker, Bolton. 
a 4 Instruments for Fixpinc Distance, F. 8. Pett, 
er. 

2104. Borer Furnaces Firep by Gas, A. C. Caddick, 
Rotherham. 

2105. AnTI-viBRATOR, W. Booth, Sheffield. 

2106. Hooxs and Eves, F. A. 

2107. Cases for CicaRs, Ae P. R. de F. a'Humy, 


Liverpool. 
= Securinc WeLts and Soxzs to Boots, 0. Rowe, 


2109. Oven, G. Graham, London. 
2110. Renemaeen, R. Foulkes, 3. . Anderson, J. Taylor, 
and R. L. Reade, Li 1. 
2111. ng A ARTHENWARE, &., R. Foulkes, J. 
Ta: and R. L. Reade, Liverpool. 
2112. Soap, oa ve Gough Lin 


erpool. 
2118. Hanemsc CLoTHEs =" , E. G. Russell, 
Manchester. 
2114. Compensation BALANCE Wuee xs, T. Earnshaw, 
Birmin; 
2115. Metatuic Gauze Brusues, J. Dean and C. Jubb, 
Halifax. 


2116. Wurrewask Brusues, J. Aspinall, Barnsley. 

2117. Puriryine Sewace, C. H. Beloe and F. Candy, 
Liverpool. 

2118. InksTanps, A. Haddow, Edinburgh. 

2119. Smoxe-curine, J. Payne, Rother! 

2120. Brewers’ Yeast Backs, F. M. Maynard, Bristol. 

2121. Sewmve Macuines, E. Davies, Bristol. 

2122. Bearmos for Spinpizs of Boxzs, W. Stell, 
Keighley. 





LJ 
2123. Fire Licuters, H. Matthews, Keighley. 
2124. Curmyey Tops, J. McPhail, 
a Apparatus for Use as Matcu-Box, W. W. Watts, 


=e. SeLF- Lockinc Brackets, &c., G. Gibbon, 


ion. 
2127. Carp, MclI. J. D. Carter, London. 
2128. Fincer Rest Arracument for Pens, W. J. Green, 


London. 
2129. Preparinc, &c., Kauri Gum, J. ©. Firth, 


on. 

2130. Tires, W. Heale, London. 

2131. VeLocrpepegs, R. 8. 5 London. 

2182. Fastrenrnc Boots, &c., C. 

2183. Rarsinc MILK, W. Cole, London. 

2134. Caustic Sopa, J. Greenwood, London. 

2135. SounpDING APPARATUS, L. W. Winnall and F. W. 
Barber, London. 

2136. Corn-FREED Macuuives, A. R. Brown and E. C.J. 
De ham. 


2187. Tosacco Pirgs, E. T. Senechal, London. 

2138. Steam Ovuriet Pipe for WasHine Coppers, A. 
Bell, Northampton. 

2139. Catenpars, E. C. Ryer, London. 

2140. Wixpow Sas Fasteners, R. W. Brett, London. 

2141. Evaporator and Surrace ConpEnser, W. 
Cotton and E. L. Garrett, London. 

2142. Distituuve Water, &c., W. T. Cotton and E. L. 
Garrett, London. 

ne. ae Lazets to Borries, &c., W. Sharp, 

m 
me | "iy mnc Press, A. C. Rolland and F. Lachnitt, 


2145. CARBURETTING AIR, G. Hargreaves, J. P. Scranton, 


and E. W. Porter, London. 

2146. FuRNAcEs, H. H. Lake.—{(W. F. Hawley and 
S. N. Sapp, United States. 

2147. Tips for Boots, E. Wittenburg, Chiswick. 

2148. PortasBLe Bortrie Sureip, F. B. Shaw, Man- 
chester. 

2149. Borers, P. Ladds, London. 

2150. Mxtau Boxes, F. J. King, London 


2151. Improvep Cocks and Faucets, &c., H. D. Mason, 
ion. 

2152. Evecrric Switcues, J. C. Woodburn, —~ 

2158. WaTER-cLoset Basins, J. 8. Buick, G 

2154. Dress Houpers, A. C. Lochet and L. 
London. 

2155. Dynamo E.ectrric Macutnes, J. Nebel, London. 

2156. Tosacco Pips, R. F. Myddelton, London. 

2157. Arr-TIGHT VENT-PEG for BarRets, W. 8. Bettle, 
London. 

2158. DETERMINING ILLUMINATING Power, A. Woosnam, 
Southend. 

2159. Manuracture of Briqusttss, &c., J. A. Soetje 
and J. C. A. Kahl, London. 


Saati, 


6th February, 1891. 

2160. CLeantnc, &c., the Racs of Hors, J. Spiers, 

Sunderland. 

2161. Freep Baa, J. Ritchie, London. 

2162. Raisixnc Tureaps of Pitre Fasrics, R. Baird, 

Huddersfield. 
2163. CanpLe APPLIANCES, A. x Edin 
2164. Poticeman’s Dark Lantern, J. and C. ristio, 

London. 

2165. Macic Lanrern Suipes, G. F. Lutticke, 

Brighton. 

ay - Freep-pump, E. Wigzell and J. Pollit, 
2167. ADJUSTABLE PropeLterR, A. Laidler and J. 

Thompson, Newcastle-on-Tyne. 

2168. va ga and Uritisinec Excreta, W. Bowler, 
2169. Oor.acema, Treatinc, &c., Towns’ Rervse, W. 

Bowler, Manchester. 
2170. 

Manchester. 
a7. Darvixo BE.ts made from Woven MATERIALS, 
2173, Curp-maE Fruit Punnets, G. Leedham, Shef- 
2173. Water Gavuace Vatves, H. Hartung, Germany. 

2 ree | te _ Manvuracture of CaRDs, 

ws, 
2175. Curren for ay J. Gibson and J. Cameron, 
2176. E CLIPs, G. Skidmore and T. Jones, Wednes- 
2177. ApsusTiNc Bituiarp, &., TaBies, T. 8. Carus, 
Halifax. 


2178. ApsusTABLE Spanner, R. Davies, Cardiff. 
2179. Metat Buttons, E. Armfield and Co., Bir- 


nse Besvese Srapies, G. T. Mackley.—({C. Mackley, 
Germany. 

21s]. TPE: WRITING Macuines, J. Gardner, Man- 

2182. Fovisninc Boot and Sxor Hee s, W. W. Crooker, 
Manchester. 

== Sreaminc, &c., 

+ REGULATING Wrxpow-siinps, G. F. Bradbury, 

2185. Macazine Guns and Riries, W. R. M. Adams, 
Birming| » 

= Stanps for Disptayine Boots, &., T. Griffiths, 


Appuiances for Maxine Gases, H. Fourness, 





Textme£ Fasrics, J. Platt, 


2187. Workinc and Drivinc Root Cutrers, &c., T. 


y ear, 

2188. ASCERTAINING the AVERAGE ae Graviry of 
Unmixep Worts at Breweries, &c., W. C. Marshall, 
Rochester. 

= Trees and Rius for CycLe Wuee1s, J. Goodman, 


irming! 
2190. Detective Cameras, J. Watson and G. J. John- 
ston, Newcastle-on-Tyne. 
2191. Batt or SpHeRicat Castors, J. Taylor, Bir- 
Nets, T. Bills, London. 
. Rylands, Barnsley. 
“ itson, London. 
Be Williamson, London. 


ming! 
2192. EMBROIDERIES Ww 
2193. FIRE-LIGHTERS, 
2194. Dump WalITERs, A. 


2195. MILK-cAN 
196. Pre od ‘in BEER Taps, J. Ridge and 
G. Chapman, Brighto 
= Bae Buocks, Re B. Black and W. Jones, 
2198. Pacxrnc Case for Botries, J. Warwicker, 
Dublin. 
2199. Ex.ecrric Switcnes, C. W. Cox, F. Robinson, 
and W. H. Gritton, Liverpool. 
2200. ELecrro-motors, E. Attenborough, London. 
2201. Layrnc Marys for Carryine Evecrnicity, J. E. 
Spagnoletti, don. 
2202. Heatinc Apparatus for Treatinc Seeps, J. 
a Dundee. 
2203. Curst Hanpies made in Iron, &c., E. Bates, 
Wolverhampton. 
2204. Puririers for Mitiinc, J. Edge, Li a, oy 
2205. a Persuns on VEssELs, W. Astell, 
London. 
2206. VenTiLaTor for Gas and O11 Lamps, W. M. Bore 
Lendon. 
2207. Perrone Extracts, M. P. Hatschek, G. A. 
Clowes, and L. Briant, London. 
— Pickriye Sricxs for Looms, A. Isherwood, 
n. 
2209. peg = Cioru, P. Whittaker and W. Jack- 
2210. en Enouxes, J. W. Hartley, Kilmarnock. 
2211, TRANSFERRING WoOoDBURY-TYPE PRINTS, “Ww. G. 
urrows, London. 
2212. Fries, A. Dessauer, sain, 
2213. VaLves, E. 
2214. G Ww. 


Wi 
2217. Tapes, J. Misko! 
2218. Faprics, W. Rawlings, Bradford. 
4 ARC = E. E. , aap. 
za. Cus G. and T. Edward, Glasgow. 
ame, #. G. ; Bate, London. 





SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 





438,359. TroLLeY-wHEEL FoR ELECTRICALLY-PRO- 
PELLED VeuHicuEs, L. Pfingst, Boston, Mass.— Filed 


July 14th, V 


890. 
Claim.—(1) In a device of the character described, . 


face-plate provided with a sleeve or 


wr Rereto 


moe a trolley wheel bry 
said plates. 


socket for 


in combination with a omens siete 


led by ball 


(2?) ih © Settee ot te 


c spe ey a face plate 
socket for the trolley pole, a jan 


provided 


with a 
bolted 


te 
thereto, a pt we ae epee e e | plates, a 


trolley wheel having centrall 
ral , and balls di 

on said * pushing, 
set forth. (8) In a device of 


annular 


arranged 
in said rabbets and bearing 
subetantially a and for the 
character descri 


scribed, 


the combination of a face plate provided with a socket 
for the trolle oy | Pole, a et con 
rae a bushin 


d bushing an: 
= ages a ry poate wheel, 


—F 4 a bol 
=o 


face plate bolted 
Se said plates, 


d in grooves in 
and balls dis- 





in said rabbets and bearing against said bush- 


and rit 
forth. (4) In a device of the c 
plate Be _—o 


with the plate C, ereto 
bushing p on the bolt » m, the — 
vided with L.- rabbets im ant the beari: 
to operat 
of the character a 


substantially as and for the 
haracter 


set 


described, the 


with the socket d, in combination 


bolts m k, the 
Boe H,, ‘pro- 


arranged 
escribed. ry 4 a device 
. i. toe 4 plates detachab! 


ly 
the 





jooenea 
stantially as heceribed: 


cy pals, in combination with a trolley wheel 
y ball bearings between said plates, sub- 


438,656, Evecrric Motor, EF. Thomson, Lynn, Mass. 


—Filed January 15th, 1885. 


Claim.—(1) The combination, with the short-circuit- 
magnetic bar and its coil, of a current controller 


derived 


ing 
therefor and a etin a circuit 
around the arma ne. ©) The combination, with the 





short-circuiting magnetic bar and its coil, of a current 
controller therefor and devices responsive to changes 
in the speed of rotation of the armature for governing 


the action of said current controller. 
408,728. | oe Mitt, 8. Hughes, 
July 22nd, 1890. 
Clain tl) In a th 
adie r Sham ‘of a 


shaft, oscillatory roll 
gear 


Charleston, 8.C. 


e combination, 
main revoluble 
the main 

, aD ann 





thereby, oscillatory roller shafts carried 





raphy = ewe ha 


rollers carried by said oscillatory shafts, a fan carri 


oe driver, and mechanism for 
oscillatory shafts, substantially as 


tively revolvin; 
set forth. @) 


os a grinding mill, the combination, with 


and a die therein, of a main revoluble 
driver carried by the main shaft, 


ee a 


shafts carried w said driver, rolls oo 


oscillatory shafts, a driver connect: 
with the oscillatory roller shafts at po’ 
to the rollers, gear wheels on the 0 








the main shaft 
ts in proximity 
tory shafts, 





J 








ond on comnien ante baek senieet t which said wheels 
——— 'y as set forth. (4) In a grinding 
mill, the cormbination, with a , a die therein 
and casing, of a main revoluble a driver carried 
port oscillatory roller shafts carried by said driver, 
by said roller its, a whee 
carried each roller and a gear with 
wheels are ypted to mesh, whereby 
ped wy ts are rotated waitin , Substan 
as 





793. eoues ror Severina Stay pee RW. 
nent taburg, Pa.—Filed May 19th, 
5 the combination of a uid. pr 
cylinder, a piston working therein, a conn > ber 
to the and aewing 8 hook conn commotion 
for coupling the cylinder detachably to a fixed abut- 
—, a se tool connected to 





to ganeet, substantially as set forth. (2) The com. 

m of a fluid a So cylinder, iTS oo. be miyom | 

! a connecting bar attached payed and 
ha’ connection for ht @ cylinder 
de bly to a fixed abutment, a seve tool con- 
nected to the piston rod of the cylinder a support 
on the cylinder for connection to a flexible suspe! nding 


member, substantially as set forth. Ay The con combina- 





tion a fluid soos tor cylinder, iston workin 
therein, a iach d'to the c yo! an 
having a vate e cylinder 





pps Sec cy a fixed as a sever 
nected to the piston rod of the cylinder, and a support 
in which the cylinder is suspended with t the capacity 
of movement about its axial line, substantially as set 
forth. (4) The combination of a fluid pressure cylinder, 
a piston verting therein, a severing tool connected to 
vena rod of said piston, and a longitudinally adjustable 

bar coupled to the cylinder and provided 
with a hooked en wapeees for connec’ the 
cylinder ot to a fixed abutment, substantially 


tool con- 


as set f e combination of a fluid ressure 
cylinder, a ee working therein, a conn g bar 
attached to the cylinder and ha a hook commertion 


for coupling the cylinder detachably to a fixed abut- 
ment, a severing tool connected to the Ln meg rod of 
the cylinder, and a retractin; opring Seasng, eqinst 
the cylinder head bei the y Boe = tool and 
against the piston, substantially as set forth. (6) The 





r 


L 


combination of a ome pressure etnies, a Othe 
wor! therein 
a hook co ae 


. linder and ovine 
p> aed detachably to a fixed tm dl @ sever- 
nod tool connected to the piston rod of the cylinder, a 
spring bearing peed the cylinder head 
ad t to the severing tool and against the piston, 
and a a in which the cylinder is suspended at such 
its length as to effect a substantial longitu- 
balance of the thon of wf substantially as set 
forth. @" The combina’ o! fa fluid ¥ ng same ae, 














a piston g 
the qylinder and having Sikes tion for Li 
the cylinder oe a Eo toa ‘ised abutment, a sever- 
ing tool connec piston rod of the he cylinder; a 


support in which the yey is sus! with the 
pa er of movement about its axial line, ae a fluid- 
y Pipe leading into the cylinder and provided 
as —_a universal —_ substantially as 
set forth. (8) e combination of a fluid pressure 
— a piston wor! in, a sleeve connected 
ag the i pone hi rod connected to 
h said A gens a 
covering tool fi fixed in the one end of said piston rod, 
a connecting bar secured to the outer end o: the sleeve 
and provided with an end projection which is — 
or recessed meg A in line by dy = eee Es 
retracting spring bearing against the hea which 
of tee paston, 6 Said peoseere eapty pips teoding tows 
e nm, a pressure supp! pe ito 
the cylinder on the o) ite side oY Rt , and a 
in which the ec: “one is 


ring tted to turn 
freely, substantially as set f 


438,846. Bripte ATTACHMENT FOR SHEET - METAL 
Rous, 4 . P. Hine, Torrington, Conn.—Filed July 


5th, 1 
claim. 0 In a machine as described, the combina- 
tion, with reducing 


for 
bars relative to the reducing rolls. 
tion, with the reducin a, of R. p.--— device 
through w which the ey) od et od ior to its 
said te 


ion device 
being below the oF ‘sions in which the rolls 
meet, whereby said strip first engages the surface 


e upper roll. (3) 





of the lower roll below the plane of 


(438,646) 




















In a machine of the character described, the combina- 


tion, with the reducing rolls, of two or more pairs of 
on bars or rollers in front of rolls 
and pted when in their open position to afford a 


Fany’s for the introduction of the strip in substan- 
the same horizo’ orizontal plane with the meeting 
~ of rolls, and means for altering 
= — tone of said rollers or bars, whereby 
strip is ioned and is led on to the su of 
papa BA ge it below the in which the 
rolls act upon the strip, substantially as described. 
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H.M.S8.’s ROYAL ARTHUR AND ROYAL 
SOVEREIGN, 


Tne Royal Arthur, or Centaur, as she was originally to 
have been called, which will be launched by her Majesty 
the Queen in person, from Portsmouth Dockyard, upon 
the 26th instant, belongs to the Edgar type of first-class 
protected cruisers, nine of which are in course of con- 
struction—the Edgar, Crescent, Royal Arthur, and Hawke 
in the Royal Dockyards; and the Endymion, Gibraltar, 
Grafton, St. George, and Theseus on the Thames, Clyde, 
Tyne, and Humber. 

An engraving is nem showing the Royal Arthur 
as designed. A modification has, however, been made in 
the armament, which will be alluded to further on, and 
the forecastle has been very much increased in height 
from the foremast right up to the bow, giving a much 
greater extent of freeboard to that part of the ship. The 
Royal Arthur is practically, as the J'imes described it, 
“an enlarged Mersey, and a diminished copy of the 
Blake.” She has a complete armoured “camel back ” 
steel deck, varying from din. to lin. in thickness, ex- 
tending from stem to stern, and turning over—like that 
of the Vulean—to a considerable angle at the sides of 
the vessel. The bottom is cellular and double throughout, 
being extended up to the wing spaces on either side, 
within which again are the coal oe ee the contents of 
which are introduced by the same convenient arrange- 
ment observable in the Vulcan, viz., small square ports 
cut est 2 the sides, the doors opening outwards and 
downwards, so as to form a scoop for the coal to be poured 































_breech-loading rifle 





ambitious of bow waves, whilst the 8-pounder gun 
positions are carried at a considerable distance above the 
water-line, we are of opinion that, as regards speed and 
seaworthiness, this vessel is likely to justify the expecta- 
tions which are entertained in regard to her. 

The armament consists of one 9°2in. 22-ton steel 
gun—it was originally intended to 
have two of these—twelve 6in. Armstrong quick-fire 
guns—originally intended to be ten—sixteen 6-pounders, 
three 3-pounder quick-fire guns, and some machine guns. 
It was intended to place a 9°2in. gun upon both poop and 
forecastle ; but though the former is to be retained, with 
a huge steel crinoline to protect the gun detachment, the 
latter has been replaced by two extra 6in. quick-firers, 
which are necessarily—with the raised forecastle—at an 
immense height above the water-line ; thus possessing, in 
the most marked degree, that most valuable attribute in 
a gunner’s arte command. The 6in. quick-firing 
gun is one of the latest developments of the Elswick 
genius. For a length of time it failed to meet the 
requirements of the gunnery experts at the Excellent 
ground, upon Whale Island ; the difficulty of seal- 
ing the powder gases within the metal cartridges 
when of so large a size being very great. This 
difficulty has, however, been most satisfactorily over- 
come, and the application of the heavy quick-firer 
for the purpose of arming the auxiliary batteries of 
armoured battleships, and for the general armament of 
the Edgar class, &c., will be proceeded with promptly. 
During experiments conducted a fortnight ago with the 
6in. quick-firer at Portsmouth capital practice was made 


for several officers. The high forecastlé has excellent 
accommodation for a portion of the crew. 

The only first-class cruiser of corresponding size in the 
French Navy is the Tage, which, with a displacement of 
7045 tons, has 10,830 indicated horse-power, and an esti- 
mated speed of 19 knots. The Royal Arthur was only com- 
menced on 20th January, 1890, just thirteen. months ago. 
Hence it is reasonable to assume that she will be ready to 
be commissioned in another twelve months. When the 
other vessels of the Edgar class are completed, which 
will not be very ‘long-after the date already indicated, we 
shall have nine protected first-class eruisers, each more 
powerful than the most formidable cruiser in the French 
Navy. This is surely a matter for congratulation. 

The Royal Sovereign, which is to be floated out of 
dock at Portsmouth Dockyard by her Majesty the Queen, 
shortly before the launch of the Royal Arthur, upon the 
26th of this month, is a first-class armoured battleship. 
She forms one of a group of eight of these vessels, pro- 
posed in the Admiralty programme of 1889, seven of 
which were to be barbettes. The Royal Sovereign being 
typical of her class, the eighth was to be an exception, 
and to be a turret ship. Each of the eight battleships 
was to have a displacement of 14,150 tons, the greatest 
ever given to any war vessel in the world. 

The Royal Sovereign possesses the following dimen- 
sions :—Length, 380ft.; extreme breadth, 75ft.; draught 
of water, 27ft. 6in. Her indicated horse-power with 
natural draught is 9000 horses; with forced draught, 
138,000 horses. Speed under natural draught, 16 knots‘ 





with forced draught, 174 knots—estimated on the 
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FIRST CLASS PROTECTED CRUISER, ROYAL ARTHUR. 
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2.6° INCH 
CUNS ON FORECASTLE 
GN/J EITHER SIDE 


A longitudinal bulkhead runs throughout the | froma gunboat, and ten rounds were fired for rapidity in | measured mile. 900 tons of coal can be carried in the 


principal portion of the ship, and meets innumerable | 1 min. 82 sec. The following results were obtained at | bunkers, giving coal endurance at 10 knots speed for 
transverse bulkheads, so as to form a very large number Elswick, when firing the 6in. quick-fire gun, in competi- | 5000 knots. The freeboard forward is 19ft. 6in., aft 18ft. 


of water-tight compartments. The bottom is sheathed 
with teak planking, so as to be coppered for tropical 
services. 


The Royal Arthur will have 7850 tons displacement, 
The | 


and has 60ft. 8in. beam, with a length of 360ft. 

draught is 28ft. 9in. The engines are to indicate 12,000- 
MIDSHIP SECTION 
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ROYAL ARTHUR. 


horse power with forced draught and 7500-horse power with 
natural draught, which it is anticipated will give her sea- 
going speeds of 20 knots and 18 knots respectively. The 
engines are by Earle’s Shipbuilding and Engineering Com- 
pany. The supply of coal will be sufficient to steam 10,000 

ots at 10knots an hour, or 2800 at 18 knots. Judging from 
the fineness of the Royal Arthur's lines, and the fact that 
her high forecastle will ride high and dry over the most 








tion with an ordinary service steel 6in. breech-loader :— 


$ Ba C88 

on? ea e2s 

Weight Rounds Weight gp. 22 525 

f pe of S32 °s géa 

projectiles. minute. charge. 5% 2 sé 3 = 9 

HLL 

6in. Q.F.(Elswick).. 1001b... 6 88S. .. 2840., 3797 .. 147 
Gin. B.L. (Service).. 1001... { STUMa™ } 55. BAP. .. 2000 .. 2774 .. 125 


8. Smokeless powder. B.P. Brown prismatic. 


It will be at once seen that the quick-firer can not only 
get through much heavier work than the ordinary weapon 
of the same calibre, but that it performs this work at 
four times the rate of speed. In point of fact, the arma- 
ment of the Royal ‘iutlane, light as it is when compared 
with the cumbrous ordnance hitherto mounted upon 
vessels of 7000 tons, will pour into an enemy’s sides 
42,000 lb. weight of projectiles every five minutes, or a 
far heavier weight of metal than would be included in 
both broadsides of a first-rate man of war of forty years 
ago. And it must be remembered, of course, that the 
power of penetration in the one case is so immeasurably 
superior to the other, that the effect of the fire produced 
by the latter would bear no comparison to that delivered 
by the Elswick 6in. quick-fire guns. 

The frame of the Royal Arthur is of great strength. 
In all directions it is stiffened by cross bracing. The 
sides above the water-line are doubled-plated, and the 
joints are all flush, so that a perfectly smooth surface 
is obtained. The accommodation on board will be very 
good. There is a quarter gallery running around the 
stern, and a series of cabins is contained beneath the 
poop deck. A superstructure erected above the poop, 
and behind the heavy gun position, also contains cabins 


| 


When this condition is ccmpared with that found in the 
| Camperdown and Anson, where the figures are respec- 


3 | tively 10ft. 3in. and 10ft. 3in., the immense improvement 


| that has been effected under this head can be ‘fully 
| estimated. The hull is of enormous strength, with bulk- 
| heads of steel subdividing it into numerous compart- 
ments, this process being assisted by a double longitudinal 
bulkhead running from stem to stern, between the walls 








ROYAL SOVEREIGN. 


of which is a tunnel above to facilitate communication 
from one part of the ship to another, and space for the 
magazines beneath. This plan was also adopted in the 
Nile and Trafalgar. The flat pieces of the keel are 
formed of steel plates jin. thick, whilst the vertical keel, 
which has a thickness of jin., has a maximum height of 
5ft., the double bottom diminishing to 3i{t. 6in. at the first 





longitudinal. Unlike the majority of similar structures, 
the vertical keel is perforated to allow the water to pass 
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freely between the first water-tight longitudinals on 
either side. Above these is a second water-tight longi- 
tudinal, so that, as a matter of fact, the subdivision of 
the hull is greater than is usually the case. 

A large number of grave defects had been found to | 
exist in the various attributes attaching to the Admiral 
class, some of which were also observable in the Trafalgar 
and Nile. One of these was low freeboard, to which we 
have already drawn attention. Another was the short | 
extent of broadside which was protected by vertical 
armour. This in the Anson and Camperdown was only 
150ft. But the Royal Sovereign has an armoured belt 
250ft. long, 8}ft. high, with a maximum thickness of 18in. 
The belt is terminated by transverse armoured bulk- 
heads ; above it is a 3in. steel deck, whilst a strong under- 
water deck completes the protection before and abaft the 
belt. The broadside above the belt is protected, to a 
height of 9}ft. above water, over a considerable portion 
of the length by 4in. armour, screened bulkheads simi- 
larly armoured enclosing the central battery. Another 
defect in the Admirals was the confined space in the | 
auxiliary batteries, which, as Mr. W. H. White remarked, 
in his lecture at the meeting of Naval Architects, had as- 
sumed, under modern conditions, extreme importance. 
With the older short batteries the guns could not all | 
be worked independently without fouling one another, 
and there was no room for the erection of screens. 
In the Royal Sovereign, the secondary batteries, 
of which there are two, one above the other, are | 








| the turret. 
is 23ft. above water-line, in the other case 17ft. This 6ft. 
of extra command held by the enemy would handicap the | 





l 
of the Royal Sovereign averages 18ft. 9in. In the one 
| ease, of course, the extra command involved would 


give the barbette a very considerable superiority over 
The centre or axis of gun in the one case 


Hood very seriously in action. Then the extra freeboard 


| gives clearly greater stiffness to the vessel at sea, superior 
comfort to the officers and crew on board, and an | 


additional element of safety to the vessel. 


The auxiliary armament of the Royal Sovereign con- | 


sists of ten 6in. quick-fire Armstrong guns, and twenty- 
four 6 and 3-pounder quick-firers. It is not, of 


course, so much in weight of auxiliary armament as in | 
weight of extra ammunition involved that so considerable | 


an increment over earlier battleships is observed in the 
case of the Royal Sovereign. A gun that can fire four 
times as fast as an ordinary broadside breech-loader 


naturally requires four times as much ammunition. | 


Hence, the magazine accommodation has to be corre- 
spondingly increased. 


Great care has been taken in the Royal Sovereign to | 
provide well ventilated and lighted accommodation both | 


for officers and men. There is little doubt that she will 


prove to be a good sea boat; her high sides give her a | 
far more seamanlike appearance than is possessed by any | 
| of the battleships which have been built during the past 


ten years. The only anomalous feature in her con- 
struction is the fact that her armour—taking from the 
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| Frames (steel)— 
| From centre of trailing wheels to hind end of frame .. 4 8 
Distance between frames.. .. .. .. os Tw ae 
Thickness of frames .. ae o 2 
| Boiler (steel)— 
eight from rail to centre line of boiler ae Ces ee | 
Length of boiler barrel ..  .. .. 02) ot oe Ri ae 
Diameter of outside of smallest barrel plate Serre ee 
Thickness of plates .. .. .. .. : 0 O04 
Thickness of smoke-box tube plate ? 0 0% 
OT gS A er ee » 0 1} full 
Diameter of rivets .. a 0 O13 
All rivet holes drilled 0 Of 
| Fire-box shell (steel)— 
ae eee 6 0 
Breadth, outside at bottom .. .. hi ie Ve ee 
} Depth centre of boiler to bottom of foundation ring .. 5 18 
| Thickness of throat plate re Teteas Dae ° bu cece 
| do. of sides and top-plate .. 0 0 
do. of backplate .. .. . 0 of 
Pitch of copper stays... .. 04 
Diameter of copper stays .. 0 0% 
Roof stays (cast steel) 
Copper fire-box — 
Length of bottom, inside 5 43 
td teens. aa Phan. oh 0k, Salcae Kn coh, Te 
Depth from inside of roof to bottom of foundation ring 5 93 
Tubes (copper)— 
} hie oes noe een) ite te 220 
Length between tube-plates .. 10 93 
Diameter, outside. 0 13 


Thickness, 10 and 12 1.W.G. * 





Heating surface— 
Tubes... ee 1102°26 sq. ft. 
Fire-box 107°68 sq. ft. 
Total . 1209°94 sq. ft. 
Grate area a 18} sq. ft. 


Working pressure .. .. 160 Ib, per sq. in. 


Weight of engine, empty 
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decks. 
batteries. 
close and between decks. 


has ordinary steel screens. 


Admiral class. 
































100/t. longer than those in the Anson. This affords! water-line upwards—ceases where the auxiliary gun Leading 7 ve a 
space for the isolation of the guns and of their gun | batteries begin. It seems almost a pity only to provide Driving .. 4 32 0 
detachments, which, having in view the awful scene | opposition to the shell power after the projectiles have Trailing .. 1 10 0 
of destruction observable on board the hulk Resistance | entered the sides of the battery. We think that in this Total 8 8 O 
Fle! l ‘ 
7 SAS 
= bag ue 
= a SS 
ae | Ye Yj, y 4 y Z LZ YY ZZ g - 
H.M. BARBETTE SHIP, ROYAL SOVEREIGN. 
and other ske‘is had  buarst | respect the Trafalgar has a superiority over the new ns 7 - engine, ful ner kak i 
between decks, is clearly a step of immeasurable import- battleships. Her auxiliary battery will be in action a Driving Fons) Sates 5 as 
We understand that this scheme of isolation, safer and pleasanter spot than that of the Royal Trailing .. laa ae 
which was the “great undivulged” plan spoken of Sovereign, although the guns and their gun detachments Total De Pe sane’ 
playfully by Mr. W. H. White when interrogated by Sir may be impenetrably secure within their crinolines in the ities! 
E. J. Reed, is to surround each gun with a large | latter. Wheel base— ft. in. 
armoured crinoline, which revolves with the gun and The rapidity with which the great battleship has been From end of frame to centro of leading ee ee Be 
detachment, and has a large circular aperture in the got ready for the ceremony of floating out reflects the ee emerged yowe yA wdie tig am ochre ‘lies ? 
floor, through which the ammunition is drawn up by highest credit upon Portsmouth Dockyard. It is little oo SP Hae eG apiegs 
armoured ammunition trunks from the expense magazines. more than a year since her first keel-plate was laid; of eine contre of trailing wheels to bind buffer beam walt 
Thus both men and guns will be entirely protected from | course much remains to be done, but we confidently Diameter on tread 8 7% 
the effect of splinters or projectiles bursting between anticipate that when completed she will be found to have | Axles— . ps 
The guns in both auxiliary batteries are very far beaten the record in battleship construction. i actimeee” ee or 
apart, as will be seen by the fact that there are only four Diameter of wheel geats .. 0 64 
heavy 6in. quick-firers in the lower and six in the upper |: RA Sora edetwes'ce bearings. . O 3 
2s. We should have remarked that the crinolne GOQQDS ENGINE, LANCASHIRE AND YORKSHIRE | Frames(steel)— : 
protection only applies to - lower battery, = ° RAILWAY. — as reg ne... . 87 
Sao OvR supplement illustrates a standard goods engine on the ee ee ao 
The armour on the barbettes will be 17in. thick, whilst | more to say about the engine, we content ourselves at | _ Sully ftauk 190 gallons 
their arrangement is totally different from that of the present with giving the principal dimensions :— Weight of tender, empty— Tons. cwt. qre. 
In the latter the gun positions are only +. Wheeled led Goods Enc d Tenders Leading... -. +1 ee ss ee ee ee a 
connected with the citadel by armoured ammunition | __ St Wheeled Coupled Goods Engines and Tenders, Se ee ee ae ae ae 
trunks extending downwards, and there was the chance | SUpders— ofietes wrt ear see —— 
of a heavy shot uprooting them bodily. In the Royal |  Strokeof piston... .. 0. i. ck es ae i ee ee eee * 
Sovereign the armoured towers are continued down to|  Lengthof ports... .. .. «. 0 “one Ss i ee 
‘ ° ap | idth of steam ports 13 vd 
the top of the belt, in order to preclude the possibility of | Width ofexhaust ports -. 2. 1. 12 12 02 Don 34 Middle .. 9 » See 
the bursting of shells containing large explosive charges | ae = + line of cylinder to valve face .. 08 Seeaag «. oh OY 
el ‘eavel of slide valve Seas ape ren ie 4} full Total 26 ie 


under the floors of the barbettes upon which the revolv- 
ing gun platforms are carried. A reference to the 
engraving will show how the base of the barbettes is | 
continued to the belt. The weight of horizontal and 
deck armour upon the Royal Sovereign is 1100 tons; 
that of armour and backing no less than 4550 tons. 
When we add to this the 1410 tons which is taken up for | 
armament, the immense difficulty of uniting the weights | 
of engines and other gear, after the displacement of the | 
ship itself has been taken into consideration, can be to a 
certain extent estimated. 

The main armament of the Royal Sovereign consists of | 
four 67-ton breech-loadingrifie guns. That these immense | 
weapons are dangerously exposed upon the summit | 
barbette gun position, cannot be denied, but it must be | 
remembered that the attack tukes place-as-a rule end on, | 
and in this position the gun’s length is not so-apparent. | 
But the overwhelming advantage which is secured by 
the application of the barbette system in lieu of the 
turret system is best seen by a comparison of the new 
battleship Hood with that now under consideration. | 
The freeboard of the Hood is only 11ft. 3in., whilst-that | 


| Joy's motion — 


pe cieca th ep De a ee Oe eee 0; bare 
Distance between centre and centre of cylinders .. 1 

Ter OEE 5 5, 0a. oe se so as. ws 
J ee eer ee ee eee 
Length of connecting-rods between centres .. .. .«. 
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| Wheels (cast steel)— 


ow 


Diameter on tread .. 
Crank axle (steel)— 
Diameter at wheel seats .. 
do. at bearings on se os 
2 ese bs, we oe 06 os 
Distance between centres of bearings... .. 
Length of wheelseats .. .. .. ws «« 
Length of bearings .. . ee 
Diameter of crank bearing otre 
Length of crank bearings .. .. .. « 
Axles, leading and trailing (steel 
Diameter at wheel seats. . 
o. at bearings. . 
7 + EEE 00-06 «0, oe shh 
Distance between centres of bearings. . 
Length of wheel seats .. os: lee 
Length of bearings 
Frames (steel)— 
From centre of leading-wheels to front buffer beam .. 
From centre of leading wheels to centre of driving wheels 
ee soon of driving wheels to centre of. trailing 
Ww: oe . oe ee © 0s ee oe ° 
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INSTITUTION OF CIVIL ENGINEERS—STUDENTS’ ASSOCIATIONS.— 
It is pro to hold a meeting in the council chamber of the 
Durham College of Science on Wednesday next, at eight o'clock, 
when Mr. P. J. Messent, M. Inst. C.E., will preside, to consider the 
advisability of forming an association of students of the Institution 
of Civil Engineers, and to set forth the advantages to be derived 
from belonging to the Institution. Students in or near London 
enjoy the advantage of being able to attend all meetings, and of 
using the reading-room and library ; and in order to afford to those 
in the provinces some such advantages, local associations of students 
have been formed in Manchester, Birmingham, and Glasgow, while 
a fourth is being started in Leeds. The whole of the expenses of 
these branches is defrayed by the parent Institution. Their objects 
briefly are:—(a) To offer to non-resident students some of the 
privileges enjoyed by London students. (i) To promote and 
encourage the acquisition of knowledge by their members in all 
matters connected with the profession of a civil engineer, and to 
establish friendly intercourse among them. (c) To arrange meet- 
ings at which papers—not necessarily original—may be read and 
discussed ; also to arrange visits to works of interest in the neigh- 
bourhood of the Association. (d) To assist in finding appoint- 
ments for ployed students. (¢) In every way in their power 
to promote the welfare of the student class. The secretary, 
pro tem., is Mr, J. H, Barker, Alexander-piace, Newcastle-on-Tyne. 
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ROLLING STOCK, BUENOS AYRES AND ENSENADO PORT RAILWAY. 
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MR. EDWARD WOODS, M. INST. C.E., ENGINEER, 
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ROLLING STOCK FOR THE BUENOS AYRES AND | 
ENSENADO PORT RAILWAY COMPANY. 

WE illustrate some rolling stock for the above railway 

company which have recently been constructed. These cars 
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Total Height 13 7 






dele. 
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SECTIONAL VIEW, BAGGAGE CAR. 


form two complete trains, each consisting of four saloon cars, | mahogany with carved panels, with the exception of the 


of baggage car, which is 53ft. in length—by 9ft. 10in. wide; 
i The exterior of the cars is of 
solid mahogany, the decoration and lettering being of gold 
leaf. The interior woodwork of the ladies’ car is also of 


| the gauge of rails is 5ft. Gin. 
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END VIEW OF DRAWING-ROOM CAR. 
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finished in antique quartered oak, decorated in a similar 
manner to the ladies’ cars. All the passenger cars have a 
toilet room at one end. The buffet car has a small stove, 
and provision is made for the necessary cooking utensils, but 
is, of course, in all other respects similar to the other saloon 
cars. The seats throughout have spring backs and cushions, 
and are covered with heavy embossed leather. The windows 
and doors have polished plate glass. The roofs are of the 
‘* Monitor” type, with exhaust ventilators, the glass lights 
being opalescent and of special design. Racks, locks, and 
other metal fixtures are of Persian bronze. The trucks are 
of the usual American type, those for passenger cars having 
six wheels each, and those for the baggage cars four. One of 
| the six-wheeled trucks is illustrated so fully above, that no 
| description is necessary. All the cars are fitted with vacuum 
| brakes, supplied by the Vacuum Brake Company, London; 
| and in addition, are fitted with the usual hand brakes. The 
couplings and buffers are of the ordinary English type. The 
| cars throughout are of handsome design and finish. 
The work has been executed, under the superintendence of 
Mr. Edward Woods, M.I.C.E., the consulting engineer for the 
| railway company, by the Gilbert Car Manufacturing Company, 
| of Troy, N.Y., and St. Ermin’s-mansions, Westminster. 








| OVERHEAD Wires IN Lonpon.—The Bill which the London 
| County Council are again promoting this session in regard to 
| overhead wires in London, proposes inter alia to empower them 
| to provide for the removal as they think fit of any such existing 
| wires, to require their owners to put them underground or iu 
| subways—where there are subways—on such terms as may be 
| prescribed by the Bill, and to prohibit the placing or maintenance 
| of any tubes or wires above, along, or across any street, or within 
| a dist to be defined, except under conditions to be prescribed 
| in the Bill. As to overhead wires which are not removed, the 
| Council are to have power to provide for their registration, 
| inspection, and regulation—and the same as to any hereafter 
| placed overhead—and to make bye-laws to that end, and also as 
| to the strength of the materials used. They are further to be 
| authorised to provide for the attachment of overhead wires to 
| houses or other buildings, and the carrying of wires over land and 
| buildings in cases where persons are prevented from obtaining 
telephonic communication by prime A +m refusal on the part of 

owners, and to assess the compensation to be paid to such persons ; 

and also to empower the owners or occupiers of buildings over or 

to which wires have been placed or carried to uire their 

removal or alteration. These proposals will, of course, be resisted 

largely by telephone companies, and also by certain owners of 
buildings, but the Bill is in many respects more reasonable than 





two ladies’ cars, one buffet smoking car, and one baggage | ceilings, which in all the cars are of three-ply quartered oak | its p ecessors—especially in the matter of inspectors entering 
car. The extreme length of cars is 65ft.—with the exception ‘ veneers, highly decorated. The other passenger cars are | premises—and it may hope for better fortune, 
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RAILWAY MATTERS, 


On the North London Railway during the 
year it cost £47,278 for locomotive panes to work 1, 
miles, 906,705 being passenger and 140,769 gocds, 


Ir is hoped that the tunnel heading which has been 
driven through the Kbojak will be so far woneet ty the end of 
April as to admit a single line of rails being oj then, as a 
double line is eventually to be laid. The tunnel will not be actually 
finished until the end of July. 


Tur plate-laying on the branch line—197 miles long— 
from Bilaspur to Kutni, Bengal-Nagpur Railway, has been com- 
pleted. Construction trains are now running between the above 
places; and the section, with all its bridges, stations, and so on, 
completed, is ready to open for traffic as soon as the Government 
inspection has been made, 

Tue Manchester, Sheffield, and Lincolnshire Railway 
Company have ope = & notified that it is not their intention to 
proceed any further with the Wirral Railway Bill. Although this 
Bill has been abandoned, the powers to effect the substitution of 
the Wirral Company for the Wrexham Company, which were 
agreed to last year by the companies interested, are contained in 
the Wirral and Seacombe, Hoylake, and Deeside Railways Bill, 
which is still proceeding. 


Tue total capital sunk in the construction of the French 
State lines and the acquisition of private railways by the French 
Government up to December 31st, 1889, was 701,130,097f. 
(£28,045,204). @ gross nq 4 for the year were 35,139,756f. 
(£1,405,590), against 34,209,989f. (£1,368,400) in 1 The 
increase was consequently 929,767f., or 2°72 per cent. The 
receipts in 1889 were at the rate of 13,387f. per kilometre open 
for traffic, compared with 13,173 f. in 1888, or 2908f. per train 
kilometre, in 1889, against 2837 f. in 1888, 


Tue petition against the Manchester, Sheffield, and 
Lincolnshire Railway Bill, which extends the line to London, 
signed by 733 holders of guaranteed and preference stocks and 
shares, has been deposited in the House of Commons. Upwards 
of 1800 of the holders of these stocks and shares, resident in 
various parts of the United Kingdom, signified their assent to the 
vetition, and requested that it might be sent to them for signature, 
Oo it was only ——- in the limited time within which the peti- 
tion had to be deposited to obtain the above number. 


Tue Great Western Railway Company have lodged 
petitions at the Private Bill-office praying to be heard in opposition 
to the Didcot, Newbury, and Southampton Railway Bill and the 
Mumbles Railway and Pier and 8 and Mumbles Railway 
Companies’ Bill. The Vestry of St. Mary, Battersea, have taken 
a similar step in opposition to the London and South-Western 
Railway Company's Bill, which contemplates the carrying out of 
certain works in that parish, and the Earls of Derby and Lathom 
are also petitioning against the Leeds and Liverpool Canal Bill. 
The Hull Docks Bill, which lately failed to pass the Examiner for 
Standing Orders of the House of Lords, is waiting for reference to 
the Standing Orders Committee. 


Tue Chief Engineer of the Esquimalt and Nanaimo 
Railway, Mr, J. Hunter, sends to the Railroad (Gazette a drawing 
of the centre bent of trestle at the crossing of Arbutus Cafion on 
this railway. He says, “‘ during the six years that this structure 
has been under traffic it has remained in perfect line and surface, 
and has undergone no repairs and cost nothing, save the small ex- 
pense incu in tightening screw bolts. The trestle is on a curve 
of 10 degrees, and is one of 12] structures of the same class, several 
of which are over 100ft. high. Its length is 600ft., and the bent 
foundations are laid in pits excavated in the rocky sides of the 
ravine.” The trestle referred to is 152ft. from base to sleeper tops, 
and is built chiefly of 12in. by 12in., 12in. by 14in., and 4in. by 
10in. timbers. 


A paPER on “The Wear of Locomotive Tires” was 
ree by Mr. J. Barr before the Western Railway Club, 
U.S. per presents some experimental data on the allied 
sub: of locomotive counterbalancing and tire wear, which, the 
Rauroad Gazette says, throw light upon points which have hitherto 
been treated only from a thoseation | standpoint. Mr. Barr’s con 
clusions are as follows:—(1) Flat places on driving wheel tires are 
not entirely due to lack of uniformity in the wearing quality of 
the same. (2) The flat places have a tendency to group themselves 
where the coefficient of slip is greatest. (3) They vary in depth 
with the pressure on the rail, and when the pressure does not 
exceed 11,000Ib. the imperceptible slip p but little 
abrasion. (4) Imperceptible slip does not appear at random on 
any part of the wheel, but in ial localities, as fixed by the 
maximum values of the coefficient of slip. (5) The counter- 
balance should be as light as possible compared with the 

i ting parts, istent with smooth riding. (6) The weight 
of the reciprocating parts should be as light as possible. 


Wuat the metal and metal ware manufacturing com: 
munity may expect when the Board of Trade proposals with respect 
to railway rates are finally placed before them, was foreshadowed 
by Sir Alfred Hickman in a speech which he made at Wolver- 
hampton on Wednesday night. He intimated that he had been 
favoured with an advance view of the Board of Trade Schedules, 
which at the time of his address had not been printed, or at any 
rate, if printed had not been circulated. The Board are evidently 

on the side of the traders with regard to several impor- 
— a Thus upon sige © Staffordshire — hag 

@ railway companies proposed to obtain powers to be able to 
charge 20s. 3d. per ton from Wolverham fon | to Liverpool. The 
present rate is 10s., and the Board of Trade only allow 8s, Again 
as to the rate on undamageable iron—including tubes and other 
engineering accessories—the maximum rate which the companies 
ask to be allowed to charge is 25s. 4d. The present rate 
is 12s, 6d.; but the Board will allow only 9s. 9d. Upon hard- 
ware the rate has been reduced from 27s, 9d. as the proposed 
maximum, down to 20s. If the same principles of leniency towards 
manufacturers are embodied in the new schedules with regard to 
other manufacturing centres—and to a large extent there is reason 
to believe they are—then the traders may congratulate themselves 
upon having gained a very decided advantage. 


Wie on most English railways the companies con- 
tinue to waste money on the old oi] Jamps, the cheaper and far 
better oil gas light is being rapidly adopted abroad. In 1888 
—. four American lines were using the Pintsch system, 
and only 427 cars were equipped, in addition to which the 
Pullman Palace Car Company and the Wagner Palace Car 
Company had four cars each equipped. There were — 
Pintsch gas works in the United States, viz., at Hoboken, Wee- 
hawken, Syracuse, Marion, 0., Stonington, Conn., and Jersey 
City. The Railroad Gazette says :—‘‘ At the present time twenty- 
nine different railroad companies are using the system on nearly 
2000 cars, while the Pullman and the Wagner Palace Car Com- 

nies have over 350 palace and sleeping cars supplied with it. 

ere are now fourteen Pintsch gas works in active operation : at 
m, New York, Jersey City, Weehawken, Stonington, 
Hoboken, Syracuse, Marion, Chicago, Denver, Ogden, St. Louis, 
Cincinnati, and Atlanta. Negotiations have been completed with 
the Chicago and North-Western for equipping that system, and a 
gas works is being e at Chicago for that road, while 
arrangements are well advanced for the erection of works at 
Savannah, Chattanooga, Kansas City, Council Bluffs, St. Paul, 
Louisville, New Orleans, and Oakland for the use of railroads 
centreing at these points, These, when completed, will enable all 
the prominent lines in this country to use this light at less cost 
than kerosene oil.” 
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NOTES AND MEMORANDA. 


In Greater London 8768 births and 2089 deaths were 
registered, corresponding to annual rates of 33°4 and 18°5 per 1000 
of the estimated population. 


Tue number of firemen employed on the several 
watches kept up throughout the my yo g is at present 125 by 
day, and by -night, making a total of 450 in every twenty- 
ie hours; the remaining men are available for general work 
at fires, 


In London 2815 births and 1678 deaths were registered. 
Allowing for increase of population, the births were 227, and the 
deaths 221 below, the average bers in the corresponding weeks 
of the last ten years, The annual death-rate per 1000 from all 
causes, which had been 22°1, and 19-0 in the preceding two weeks, 
rose again last week to 19°4. 


Tue deaths registered last week in twenty-eight great 
towns of os ary and Wales corresponded to an annual rate of 
19°9 per 1000 of their te population, which is estimated at 
10,010,426 persons in the middle of this year. The rate varied 
from 14:2 at Leicester to 28°5 at Preston, the latter maintaining 
its position of usually having the highest death-rate. 


M. A. Wirz states that a magnetic field has no influ- 
ence on the silent discharge in ; its effect in the case of a 
Geissler tube must be attributed to the special construction of the 
tube, and the state of rarefaction of the gas which it contains. 
Such tubes seem to behave like condensers, and the effect of a 
magnet may be attributed to an alteration in their electrical 
capacity. 

An American paper says :—‘ Professor E. Worley and 
Professor W. A. Rogers, of Colby tegen # have su ed in 
measuring, by means of wave lengths of light, the changes in the 
length of metal caused by radiation of the temperature. A 
machine constructed by Professor Rogers for the special marred 
Pe arenes, and changes in length were measured in millionths 
of an inch.” 


AccorpInG to a German statistician there are 3985 
paper mills in the world, and of the 1,904,000,000 Ib. of paper turned 
out annually, half is used for printing, 600,000,000 Ib. being required 
for —— rs alone, the a of which has risen by 
200,000, b. in the last decade. He alleges that on an average 
an Englishman uses annually 1141b. of paper, an American 10}, a 
German 8, a Frenchman 7}, an Italian or an Austrian 3}, a 
Spaniard 14, a Russian 14, and a Mexican 2. 


Ir we have two solutions in the same solvent of 
different concentrations, separated by a layer of a second liquid in 
which the solvent is soluble, but not the dissolved substance, the 
liquid will act as a semi-permeable material allowing the passage of 
the solvent from the solution of less to that of greater concentra- 
tion, but not allowing the passage of the dissolved substance. This 
is shown (Jour. Chem. Soc.) to be the case with solutions of benzene 
in ether separated from one another by a membrane saturated with 
water. 


EXPERIMENTS on the frost-resisting power of natural 
and artificial building stones have been made by Mr. Bauschinger, 
(Jour. Soc. Chem. Indus.) with twenty-one different kinds of 
natural building stones, three to six test pieces of each being used. 
The tensile strength, dry and wet, their capacity for absorbing 
water, their alteration in volume, tensile strength and bebaviour 
toward water after freezing and thawing twenty-five times, and 
their specific gravity, were determined. Out of this number of 
samples, ranging from limestone to sandstone, only six were found 
to resist repeated freezing—viz., one of dolorite, one of diorite and 
four sandstones. Four other samples were found to resist freezing 
fairly, but not morse ype 2 but of forty-one samples of artificial 
stone similarly tested, only three were found thoroughly unaffected, 
while eight proved fairly resistant. 





A paper by M. A. Cornu on a recent experiment in 
which the direction of vibration in polarised light is determined, is 
ong in a recent number of the Comptes Rendus. A on 

err Wiener, contained in Wiedemann’s Annalen, vol. xl., p. 203, 
1890, is said to give the experimental solution of this problem. 
The method consists in letting a wide beam of polarised light fall 
upon a reflecting surface at an angle of 45deg. As the beam is 
wide, there is a zone where incident and reflected rays cut one 
another at right angles ; and if interference phenomena are pro- 
duced in this zone, the direction of vibration of the polarised light 
must be normal to the plane of polarisation and perpendicular to 
the direction of pro’ tion. In order to find the nodes and ventral 
segments, M. Wiener, Nature says, has used an extremely thin photo- 
graphic pellicle, so transparent that it will allow a free passage to 
the two waves which cross at its surface, and yet sensitive enough 
to receive impressions. By means of this exploring pellicle the 
existence of interference fringes has been made manifest. 


In a a9, 3g! “On Contact Difference of Potential of 
Metals,” by F. Paschen (Ann. Phys. Chem., 186—209), the author 
shows that an amalgam prepared by the electrolytic deposition 
of zinc on mercury changes in the electro-motive properties which 
it at first exhibits, on merely being allowed to stand for some time. 
In order to restore its original properties, it must be submitted to 
a new and longer electrolysis. us 705°8 grammes of mercury were 
placed in a solution of zinc sulphate of sp. gr. 1-288, and zinc 
deposited by a current from two Daniell cells for 30 seconds. The 
amalgam thus —_ would contain 0°0000656 gram of zinc to 
100 grammes of mercury. The E.M.F. of freshly-prepared amalgam 
ZnSO,), amalgamated zinc, was then measured and found to be 
‘14 volt. After remaining for three hours the E.M.F. had (Jour. 
Chem. Soc.) risen to 11291 volts, and a further electrolysis for 26 
ds was ry to restore it to its original value. The above 
change is, however, only exhibited by an amalgam which contains 
very small quantities of zinc, and by increasing the quantity of 
zinc to a sufficient degree the property of the amalgam becomes 
practically constant. The suggestion is made that dropping elec- 
trodes might be used in determining the contact difference of 
potential of metals, if filled with the molten metals, and these be 
then allowed to flow into some suitable liquid electrolyte. 


Writing on “The Sand Transportation by Rivers,” 
Mr. J. C. Graham, in a recent number of the American Journal of 
Science, says:—‘‘ There has recently come under my observation a 
case of the transportation of siliceous sand upon the surface of 
the water, due to capillary floating. It is well known that a needle 
can be placed gently upon the water so as to float. This same 

rinciple was being naturally used in removing sand from a bar 
jutting out from an island in the Connecticut River. The erosion 
took place by gentle ripple waves splashing up against the sand- 
bar—which was at an angle of about 150deg. to the surface of 
the water—and upon the retiring of each wave a little float of sand 
would be on the water. At first these were about the size of a 
silver quarter of a dollar; but by the union of a number, some 
floats would be formed of about 6in. square. These blotches were 
so numerous as to be very noticeable in rowing up the river, and 
could be traced for half-a-mile or more below the bank, though 
this bank from which the sand came was but a few yards long. 
If one of the blotches was disturbed by touching or the too 
violent action of the waves, it would immediately separate, the 
particles at once falling to the river bottom. This shows that 
coarse sand can be floated away by a current of far less velocity 
than 0°4545 mile per hour. It shows a method of removing sand 
from the lower side of a forming bar which has got above high- 
water mark. It indicates a possible explanation of the coarser 
—s of sand occasionally found in otherwise very fine de- 
posi iP 








MISCELLANEA. 


THE company working the Dutch State Railways is 
reported to have decided to adopt the zone system of fares on the 
Ist July next, 


CoLonEL Haywoop mentions in his report to the 
Commissioners of Sewers the receipt of a Bill from the Bowman’s 
Oxygen Lighting Company, who seek powers to lay underground 
mains for the supply of oxygen to the metropolis. 


Messrs. GREENWoop and Co. have secured the con- 
tract from the Yew Mill Company, Heywood, Lancashire, for 
their Buffalo belting. This mill contains about 112,000 spindles, 
and is, it is said, the largest mill that has ever been built. 


Apvices from Lisbon state that the withdrawal of the 
late Ministry was entirely due to the refusal of the Ministers to 
grant a new guarantee of interest to the harbour works and the 
pone d of Torres in favour of General Fonséca’s friend, Viriato de 

einos, 


Tue Ingersoll-Sergeant Drill Company of America 
notify that, having purchased the entire E rights in the 
Ingersoll drill patents and the business of Messrs. Le Gros, 
Ma Leaver, and Co., of 60, Queen Victoria-street, London, 
E.C,, they will carry on the business at this address, 


Tue Poorman Mine, at Spokane Falls, Wash., has just 
closed a contract with the Edison Company to instal a plant to 
transmit 400-horse power one and a-quarter miles from a water- 
power to the mine, and to furnish motors to operate hoists, pumps, 
and other machinery, and lighting throughout the mine. 


AccorpDinG to the last annual administrative report, 
the coalfields in the Upper Chindwin district and the country 
between the Myittha snk Yu rivers, Burmah, have been examined. 
The total area of the coalfield in this part of the country is 
estimated at 175 square miles. It consists of two portions, the 
more valuable one, near the river, measuring about 55 square miles 
and the other about 120 square miles. 


In Colonel Haywood’s report to the Commissioners of 
Sewers on railway and other projects affecting the City, it is men- 
tioned that the extension of the City and South London Railway 
to Islington commences beneath the centre of King William-street 
at a point about 60ft. north of Clement’s-lane; it then passes 
northward beneath King William-street, Prince’s-street, Moorgate- 
street, Finsbury-pavement, Finsbury-square, and City-road, termi- 
nating at a point close to the ‘‘ Angel” at Islington. 


Tue New York Aqueduct Commission has approved 
the report of its Construction Committee, recommending that 
steps be taken at once to build the new Croton Dam on the site 
recommended by Chief Engineer Fteley. Mr. Fteley’s plan pro- 
vided for the abandonment of the proposed great masonry dam at 
Quaker Bridge and the erection of a smaller dam at a point a short 
distance below the old Croton Dam, which would furnish storage 
capacity enough for a number of years to come, and could be built 
at a very much less cost than the Quaker Bridge Dam. It will, 
however, have a total height of 152ft. 


A MINERAL discovery of unusual value is reported from 
Kamouraska, in Lower Canada. A Quebec correspondent states 
that an entire mountain has been found composed of silicates, 
otherwise known as vitrifiable stone, of a purity certified by the 
Provincial Engineer to average 98 per cent. The material is used 
for the manufacture of the finest glass, and is believed to exist 
nowhere else on the American continent in such purity. The 
Provincial Government has been asked by a deputation to guarantee 
4 ood cent. interest for ten years on £20,000 if a local company 
subscribes that amount to develope the new industry, and has pro- 
mised to consider the request if the principal municipality con- 
cerned is prepared to take a fair share of the risk. 


In the course of a discussion on the paper recently 
read by Mr. J. McLaren before the Institution of Civil Engineers, 
on “Steam on Common Roads,” Sir Frederick Bramwell said 
he could not help thinking that persons acted very unwisely and 
very unfairly towards their horses. ‘‘ They put a horse intoa stable 
which was constructed by an architect whose notion apparently of 

roviding accommodation for a horse was to padaialy Uoedeon 

im in the dark ; whatever light was there, commonly came through 
a half-open door, the horse’s back being towards the door, and his 
eyes towards a dead wall. The horse was kept under these con- 
ditions for some twenty hours out of the twenty-four, and then it 
was ed as a matter of surprise that the horse, being suddenly 
brought out into the glare and bustle and clatter of the street, was 
frightened.” 


Last week, when boring for salt at Haverton Hill, near 
Middlesbrough, the Tees Salt Company, at a depth of 780ft., struck 
an accumulation of natural gas, which, rushing up the bore-hole and 
catching fire at the top, burnt for a long time with a flame 40ft. 
long. The issue next day subsided, probably because of the falling 
in of the sides of the bore-hole and the accumulation of the water 
from a water-bearing strata through which it passed. There are, 
however, still indications of the presence of gas, and the firm will 
sink another bore-hole, lining it so as to keep out the water. 
Several other salt companies are proposing to search under their 
properties for the natural gas, which in America is said to be found 
under the new red sandstone. If it can be found in quantities 
sufficient to enable it to be used for industrial pur » as at 
Pittsburgh, it will be of great importance to the district, and 
cheaper coal and coke will be procurable. 


An estimate has been issued of the sum required in the 
year ending March 3lst, 1892, to defray the expense of the 
Ordnance factories. For establishments a sum of £26,961 is called 
for, as contrasted with £27,045 for the current year, a decrease 
of £84. For wages and police £1,236,000 is required, which is 
£138,000 less than the estimate for the present year. In materials 
and stores the decrease is £110,000, the estimate for 1891-2 being 
£960,000. There is a decrease of £12,500 in the estimate for 
machinery obtained by contract—namely, £30,000, and of £15,127 
for buildings, the present estimate under that head being £74,340. 
Only under the heading of ‘‘ miscellaneous” is there an increase ; 
the estimate of the current year was £19,640, but for this year it 
has been made £20,560. e item for non-effective charges is 
£7000, which is £500 less than that of the current year. The 
total estimate, therefore, is £2,354,761, while that of the current 
year was £2,620,152, making a decrease of £265,391, and the net 
decrease £9900. 


Borine and pumping operations have been going on for 
some time past in the neighbourhood of Stafford in connection 
with the water supply, and a discovery of brine has now been in- 
cidentally made which may prove of considerable importance. 
Some ten years ago the Stafford Corporation made an unsuccessful 
attempt to obtain a water supply by boring on Stafford Common. 
But after a great loss of money the boring had to be abandoned 
owing to a thick deposit of salt which was liquefied by the water, 
and rendered it impossible to obtain pure water from that site. 

e boring at Eason Moor, not far distant, a few years later 
revealed a similar obstacle, and the corporation had also to abandon 
the measures on that side of the town. The Common site has 
recently been sold to a private firm. The horing was re-opened 
and pumping qomnnetaal a fortnight ago. When the water had 
been reduced to 40ft. below the surface, brine began to rise with 
from 17 to 25 degrees of saturation. The supply of brineis large, 
it being found impossible to reduce the head below 50ft. from the 
surface by pumping at the rate of 320 gallons per minute. The 
brine is said to be the strongest jet discovered in Staffordshire. It 
is anticipated that brine werks will soon be established, 
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A GERMAN. METHOD OF REPAIRING WET 
ARCHES AND ABUTMENTS. 


IN a recent number of the Centralblatt der Bauverwaltung was an 
account of a very satisfactory method of repairing damp tunnel 
arches, employed on the Trier division of the Prussian State Rail- 
ways by Herr Blum, the author of the article from which we make 
the following abstract: The plan of the work was very simple, 
being merely the injection of cement through cracks and holes in 
the masonry, which became practically a monolithic mass as soon 
as the cement had hardened. This method of drying a tunnel was 
never employed until a careful examination of the surface of the 
ground had been made, and it was found impossible to remedy the 
faults by draining. 

Where drainage will not suffice, the tunnel walls are carefully 























flat, since the holes through the joints will be very rough and 


uneven in such cases, and the additional labour in injecting the 
cement will more than counterbalance the slight saving in boring. 
The semi-fiuid cement that is forced into the crevices is com- 
posed of five parts of cement and four of water. The injecting 
umps are shown in Figs. 1 and 2. The pump barrels are of 
rass, and the nozzle at the end of the rubber pipe is copper. The 
price of the apparatus, with 10ft. of 2in. rubber pipe, was about 
42 dols. With a wooden tub the cost would be considerably less. 
The cement must be carefully stirred, and it is necessary to clean 


the pumps thoroughly at least once every day. The cement is | 


and possess a knowledge of the period by means of some speed indi 
eator. The plan is as follows :— 

Arranygement.—Having the machine and magnet in series, insert 
the three dynamometers in series immediately at one terminal of 


| the electro-magnet, placing one pole of the condenser to the other 


injected at the crown first by thrusting the copper nozzle through | 


the oakum caulking, and pumping until the material shows in a | 


neighbouring hole or joint. W go eased ~~ cement sp ano — 
joints the openings are carefully plugged, the pumps stopped, an 

’ ' * 4 Seonee to the next hole. The 
work is usally done by means of 
scaffolding mounted. on wheels, 
running on the track in the tun- 
nel, As soon asthe crown has been 
made impervious the sides of the 
tunnel becomedamp. This is best 
remedied by breaking small open- 
ings through the tunnel sides, 
and making, if possible, small 
drains, filled with stone, up to- 
ward the crown on the outside of 
the masonry. The cost of the 
work varies greatly with the con- 
dition of the tunnel, as may be 
seen from the following figures :— 
The Heinzkyller Tunnel is con- 
structed of sandstone masonry, 
and was very wet for years. The 
interior was rendered dry by in- 
jecting cement over 2425 square 











Fic.t. 


examined, and all joints not tight are scraped out toa depth of 2in. 
and caulked with about four-fifths of an inch of oakum, and the 
remaining void filled with cement in the usual manner. 

At the same time that this work is being done, workmen are 
boring the 14in. holes through the masonry into which the current 
is to be injected. This cement is intended to fill not only the outer | 
parts of the joints, but also to-cover the whole exterior of the 
masonry if there are air spaces about it. As the work of boring 
these holes is expensive, care should be taken that they are driven | 
at the most advantageous points. Experience has shown that a | 
distance of 3ft. between the holes is as great as is consistent with | 
good results ; in very wet places this should be reduced by a third. 
Whether the holes are best driven through the stone or in the | 
jvints depends entirely upon the nature of the arch, especially the 
character of the stone, and must be determined independently for 
cach case. Where soft stone is employed, it is generally better to 
drill through the voussoirs, especially if their faces were not dressed 





This sum includes the cost of 
constructing drains. In the Met- 
tericher Tunnel the cost of the 
work; not yet completed, has aver- 
_ aged 3°13 dols. per square yard. 
In the Looskyller Tunnel 4656 square yards were improved, at 
1°56 dol. per square yard. In the Nitteler Tunnel 2830 square 
yards were made dry, at a cost of 2-87 dols. per square foot. 








WORK DONE UPON CORES OF IRON IN ALTER. 
NATING CURRENTS APPARATUS. 


THE following, by Mr. T. H. Blakesley, M.A., has been published 
in Nature :— 

When the case is one of a transformer, the problem may 
be solved by the employment of three dynamometers in the 
way I have ae pointed out; but in that of an electro-magnet, 
where we have only one coil to deal with, the problem still admits 
of solution if we further employ a condenser of determined capacity, 


terminal, and the second pole to that point of the middle dynamo- 
meter where its two coils join, 

Observations.—Obtain good simultaneous readings of the three 
dynamometers, and if necessary of the speed indicator. 

Elements of calculation.—Let a, @, a, be the angles read upon 
the instrument (1) in the generating section, (2) in the electro- 
magnet section, (3) which has its coils divided. Let the reducing 
formula for the three instruments be respectively, 


(Current)? = £, @. 
(Current)? = k 6. 
(Current)? = k, 6. 
Let C-be the capacity of the condenser. 
Let R be the resistance of the electro-magnet, 
Let T be the semi-period. 
Then the entire power at work papend the terminals, i.e., the 


heating of the wire, the heating of the core by induced currents, 
and the heating of the core due to hysteresis is expressed by the 


| simple formula— 


yards of tunnel surface, at a cost 
of 2°45 dols. per square yard. | of the United States are now concentrated in the hands of the 


7 

rC 

The expression itself is independent of the resistance, but if we 

desire to team the power heating the core, we must deduct from 
the above the power heating the wire, viz., tga,R. 

The difference between these two quantities also happens to be 

proportional to the tangent of the magnetic lag, another proof of 
the universal concurrency of lag and loss of power. 


V kykgayag — kyPas*. 








Raitt MAKING IN THE Unirep States.—The rail-making interests 


| following six great. companies :— 





Tons yearly 





capacity. 

Illinois Steel Company, Chicago, Ill. .. .. 925,000 
Carnegie Bros. and Co., Pittsburg, Pa. .. .. .. 600,000 
Lackawanna Steel and Iron Company, Scranton, Pa. 450,000 
Cambria Ironworks, Johnstown, Pa. .. .. .. «- 225,000 
Pennsylvania Steel Company, Steelton, Pa. 200,000 
Bethlehem Iron Company, Bethlehem, Pa. 200,000 
Total capacity .. . - 2,600,000 


In 1880 there were ten different rail-making concerns, and nine 
others have built mills since, but, by a process of absorption or 
abandonment, these nineteen concerns have been consolidated into 
the above six, which are the only ones now engaged in the pro- 
duction of steel rails to any noticeable extent. Some of these 
companies, as notably the Illinois Steel Company, control several 
different and widely works, and it would seem to be but a single 
step more, and a comparatively short and easy one, to concentrate 
all these companies under a single management. Already it seems 
that there is a tacit understanding among them which prevents 
reduction of prices. 
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TRIPLE-EXPANSION ENGINES, H.M.S. SYBILLE 


MESSRS, HAWTHORN, LESLIE, AND CO., NEWCASTLE-ON-TYNE, ENGINEERS. , 


4 
om 
q 


See aenee 


ENGINES OF THE §.8. SYBILLE. 


Tue propelling machinery of H.M.S. Sybille, constructed | 


by Messrs. R. and W. Hawthorn, Leslie, and Co., Newcastle- 


on-Tyne, consists of two sets of twin-screw engines of the | 


vertical type, having cylinders 334in., 49in., and 74in. 
diameter, by 39in. stroke of pistons. There are two air- 


pumps for each set of engines which are driven direct from | 


the low-pressure pistons. The high-pressure steam distribu- 
tion valve is of the piston description, the intermediate- 
pressure and low-pressure valves being slide valves, double- 


ported and balanced. The condensers—which are not shown | 
on the engravings—are separate from the engines, and are of | 


brass throughout. The 
centrifugal description. 
ended and two single-ended boilers, 
surface of over 16,000 square feet. 
to develope 9000 indicated horse-power on a four hours’ 
trial at 140 revolutions per minute. It will be remembered | 
that we illustrated and described the Sybille in our impres- | 
sion for January 2nd. She was constructed by Messrs. | 
Robert Stephenson and Co., of Hebburn. 


aving a total heating 








A NEW LINE CONNECTOR AND JOINT. 





minimum resistance, It is naturally desirable, also, that the 
making of a joint should be accomplished quickly and inexpen- 
sively, The usual methods of so]dering are open to objections on 


The engines are intended | 


circulating pumps are of the | 
Steam is — by three double. | 


| wire. 


| joint. 
IN all classes of electrical work it is necessary that the line con- | by sufficient twisting the tube can 
nections at the joints should be as solid as possible and offer a | sha 





SLLLLELITIVN Tt V8 9 wan ee eee 


| the.two last points, and, moreover, in a soldered joint there is apt 
| to be more or less local electrolytic action or corrosion as two 
| different metals are brought into close contact. The new line con- 
| nector invented by Messrs, W. A. Giles and A, M. Hunt, U.S.N., 
| has been designed to overcome both these difficulties, and is 
exceedingly simple in its construction. It consists merely of a 
short, seamless copper tube of oblong section, shown in the engrav- | 
| ing, Fig. 3, large enough to contain the wires to be connected, 
which are inserted side by side. The ends of the tube are then | 
gras| by clamps, and twisted into the form shown in Fig. 1. | 
During this twisting process the wires are pressed and rubbed into | 


FIC. 





BS 


metallic contact against each other, and the tube is drawn 80 | 


tightly around them that the connection is practical] 
of copper, having even less resistance than an equal 

No soldering is necessary, 
can therefore take place, 


y a solid mass 
ength of line | 
and no local electrolytic action | 
c Fig. 2 shows a section of a finished | 
Wires of different sizes can be joined in the same way, as 
be made to conform to the 
pe of both. The little device seems certainly destined to a wide 
ication, not only in telegraph and —— work, but espe- 

ting and power pur- 





ye 


cially in the distribution of current for lig 
poses.—The U.S. Hlectrical Engineer. 





i by the Exhibition Commissioners. 








Brick, STONE, AND CEMENT MACHINERY EXHIBITION. — By 
order of the Hungarian Ministry of Commerce, an Exhibition of 
products, machines, and implements connected with the various 
clay, stone, cement, and asphalte industries will be held under the 
management of the directors of the Commercial Museum at 
Budapest, in the Exhibition buildings in the Stadtwaeldchen, from 
May 15th to June 30th, 1891. Foreigners are invited to exhibit all 
sorts ‘of labour-saving machines, implements, and appliances con- 
nected with the above industries. Goods intended for the Exhibition 
will be carried by the Hungarian railways at a reduction of 50 
per cent., but exhibitors will have to pay in full the expenses of 
transport of their goods from the Budapest Railway Station to the 
Exhibition buildings and back. There will be no charge for stalls, 
tables, shelves, or spaces on the walls, for unpacking, installing, and 
repacking the exhibits, for the storage of cases and boxes during the 
Exhibition, and for fire insurance. Motive power will be gratuitously 
Visitors to the 


xhibition will be admitted free of charge. To facilitate, if so 


| desired, the sale of exhibited goods, the officials will undertake to 
| receive and deliver the orders of intending purchasers gratuitously. 
| The Hungarian Ministry of Commerce intends to buy machines 


and implements of practical use for the development of the said 
industries in Hungary, and to make advances to private indi- 
viduals for buying such machines. The directors of the Com- 


| mercial Museum are prepared to purchase foreign manufactured 
| goods suitable to be used as models, and are specially anxious to 


acquire assorted collections of articles of well-executed pottery, 
particularly such as are specialities of certain countries or 
districts, Further details concerning the Exhibition and printed 
official forms of application may be obtained from the I. and R. 
Austro-Hungarian Consulate-General, 11, Queen Victoria-street, 
E.C. Applications for space, &c., must be forwarded not later 
than March Ist, 1891, to the Handels Museum, Budapest, direct; 


| and objects intended for the Exhibition must be delivered to the 


manager of the Exhibition at the latest by May Ist, 1891. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





SCREW PROPELLERS. 


Srr,—If Professor FitzGerald had frankly said at the outset he 
did not believe in the existence of centrifugal force, he would have 
saved me some writing and spared your space. So far as I can 
understand him, he reasons thus: ‘‘I have been told that the 
column of water escaping from a screw propeller resembles a 
slackly-twisted rope. I never saw this myself, but I take it for 
granted that it is true. If, however, there was centrifugal force, 
the water could not take a twist; but centrifugal force is all 
medieval moonshine, and therefore the water may have a twist.” 
If I am mis-stating Professor FitzGerald, he has only himself to 
thank, because he has persistently refused to answer my questions, 
or to give any explanation of how a molecule of water is kept from 
flying off at a tangent from the propeller blade. 

If Professor FitzGerald was less eminent than he is, I should not 
have dealt with his letters at all. It is because I believe that he is 
not infallible that I have attempted to set him right. His state- 
ment that to talk of centrifugal force is to talk medieval nonsense, 
simply shows that he does not keep himself acquainted with the 
writings of other professors not less eminent than himself. I have 
quoted Rankine and Weisbach to him, and he has i those 
quotations. I shall now quote from a book only just published, b: 

rofessor Cotterill and Mr. Slade. He will not assert that they tal 
medieval nonsense, I fancy. But, before quoting, it may be as well 
that I lay down again what I hold. Between the earth and the moon 
there exists a stress. The moon pulls on the earth, and the earth 
pulls on the moon. There are not two pulls in the sense of a double 
stress. Old pictures exist of the famous Magdeburgh experiment. 
Two horses are shown harnessed to each hemisphere—four horses in 
Yc | to pull the exhausted spheres apart. I dare say the 
good péople of Magdeburgh thought that the pull on the spheres 

t of four horses, whereas it was only that of two. Each 
pair made the resi for the other, and a force can never 
exceed the resistance. In the same way there is, as I have said, 
not two pulls, but one pull between the earth and the moon. 
Now that pull or stress is resisted by something. If it were not, 
the moon would fall into the earth. Professor FitzGerald does 
not dispute this. I ask him what it is that resists the 
stress. He replies that it is not a force, and there he 
0 He will not say what it is. But Professor Cotterill 
and Mr. Slade have no difficulty in saying that centrifugal 
force keeps the moon and the earth apart. Here are their 
own Words; 1 quote from ‘‘ Lessons in Applied Mechanics,” 
just published by Macmillan, p. 248: “‘It appears, then, that a 
cay which is trained by contact with some other body to 
move uniformly in a circle, is at every instant exerting on the con- 
straining body a force X outward along the radius at that instant. 
The force is of course constant, since all parts of the path are 
absolutely identical as regards motion, and therefore also force. 
The force X is called Centrifugal Force.” Here, then, we see that 
Professor Cotterill and Mr. Slade are not ashamed to perpetuate 
what Professor FitzGerald calls medizval nonsense. Professor 
Cotterill is speaking of a body constrained to move in a circle by a 
string, and he says, ‘‘ The action between the body and the string, 
then, is a mutual pull. The string pulls the body with a force X, 
and the body pulls the string with a force X also.” On p. 107 he 
says, ‘‘ We say the earth exerts a pull on a falling weight, but 
what we really know is that they have a mutual tendency to 
approach each other; that is, there is a mutual action, a stress, 
between them.” Just so; that is precisely what I hold. 

Now this stress in the case of the earth and the moon is balanced 
by what Professor Cotterill calls centrifugal force. Consequently 
we have two forces, namely, centrifugal force operating to repel 
the moon, which we may call one of the pairs of horses in the Mag- 
deburgh Picture, and gravity operating to attract the moon, which 
we may call the other pair of horses. Thus, then, we have two 
distinct forces operating to produce our stress; and I repeat my 
original assertion, that unless there are two forces at work on a 

y it cannot pursue a curvilinear path. If it help Professor 
FitzGerald, I will put this in another way, and say that unless a 
body is stressed it cannot pursue a curved path. And finally, I 
will ask Professor FitzGerald, what is the cause of the stress in a 
molecule of water driven off from a propeller blade which stress 
causes it to move in a curve, instead of in a straight line? I think 
this is about the sixth time I have asked for an answer. May I 
hope to be more fortunate than I have been hitherto ? 

February 16th. Tin Tack. 








STOKES’ PORTLAND CEMENT PLANT. 


Sir,—As requested by your correspondent “ Portland,” I now 
send you the following information, trusting it may be of interest 
to your readers :— 

(1) I consider that slurry is properly washed if on breaking 
a dry piece no white specks of chalk are visible. 

(2) Where the old “‘ wet” process of slurry mining is employed, 
the wash mill is quite sufficient for my purpose; but in the case of 
the ‘‘ semi-dry” process, the slurry should also—as ‘‘ Portland” no 
no doubt well knows—be passed through ‘‘wet stones” in the 
usual way. 

(3) With respect to the consumption of coal-gas in my small 
apparatus, this bears such an indefinite relation to the amount of 
producer gas used in a large plant that it would serve no useful 
purpose were I to give it. I propose therefore to give figures 
relating to a full-size apparatus of, say, one or two tons per hour 
output. 

economy in fuel being the most important factor in the 
saving of my apparatus, and wishing to know the practical limit of 
possible economy, I employed a well-known specialist in such 
matters to report upon the total quantity of heat required for the 
various operations, and as his report is most interesting, I propose 
to give briefly the results. In my apparatus the heat expenditure 
may be divided into five heads:— 





Per cent. 
(a) Heat needed to d pose the calci carbonate 33°43 
(+) Heat left in the issuing clinker .. Wey ase 65 
(c) Heat used in drying the slurry .. 34°80 
(d) Heat retained by the exit gases .. 22°03 
(©) Heat lost by radiation, &€., say .. 9°09 
100°00 


Strictly speaking, some allowance should be made for the heat 
absorbed or evolved during the formation of the various silicates 


and aluminates, but no data exists as to how much or how little | had 


this should be, and it is therefore disregarded as presumably un- 
important. 

e following figures represent the number of B.T.U.’s 
required per minute, under the above-mentioned five heads, for 
the production of cement clinker at the rate of one ton per hour :— 


(a) Decomposition of 421b. calcium carbonate .. .. .. 32,000 

(4) Heat left in 374 Ib. of clinker at 84 deg. Fah. above 
Speer NES oe op. os. ks, 2p 6%. .0 622 

(c+) Heat required to dry 841b. of wet slurry under un- 
favourable conditions .. .. .. .. .. .. «- 88,320 

(d) Heat retained in exit gases if at 700 deg. Fah. above 
the airtemperature.. .. .. .. .. o- «. «- 21,087 

(&) Heat lost by radiation, &c., say 10 per cent. of the 
Es ob: Shs S65: opine. oes be eles Meee 
Total heat units 95,732 


This is equivalent to 6*6lb. of good coal per minute, or, say, 
— pee per hour. This figure compares most favourably with the 
114 ewt. of coke at present required in kiln burning. e cost of 
the above 34 cwt. of coal may be taken as about 2s. 7d. The cost 
of labour and power in a two tons per hour plant amounts to about 
1s, 2d. per ton—assuming only one apparatus at work—that is a 





total cost of 3s. 9d. per ton for drying, burning, and delivering 
cool. To ‘ Portland,” and those of your readers who are connected 
with cement making, these figures will be sufficient to show that 
my claim for economy is a substantial one, and has a very wide 
margin of safety. 

My own experience with revolving furnaces for cement making 
quite bears out the result of the foregoing calculations, as I have 
frequently seen cement burned at the rate of about 4001b. of coal 
per ton of cement, and this in cases where the heat contained in 
the burnt clinker, amounting to 21 per cent. of the total heat 
evolved, was not utilised in any way. 

(4) With to “ Portland’s” difficulty in burning quickly 
in a sample kiln, this is by no means uncommon, and is partly due 
to the proportionately large t of heat required to heat up 
the kiln itself, and partly to the size of the pieces of slurry burnt, 
It is obvious that the volume of a piece of slurry has a very great 
influence on the time required in heating thoroughly during the 
successive operations, constantly requiring fresh supplies of heat, 
in driving off the contained moisture, in decomposing the calcium 
carbonate, and in guarding against over-burning the outside, 
leaving the inside under-burnt. It is also obvious that the con- 
ditions of a revolving furnace are much more favourable to the 
quick development of the chemical changes necessary in cement 
burning than the present form of kiln. 

I am much interested in Mr. Bertram Blount’s account of the 
new hot method of cement testing, and will take an early oppor- 
tunity of availing myself of its inauguration at the Broadway 
Testing Works. I apologise for occupying so much of your 
valuable space, WILFRID STOKES, 

9, Victoria-street, S.W., February 14th. 








Str,—In the correspondence which is now going on in your 
columns respecting Mr. Stokes’ p of facturing t, 
I notice that Mr. Blount refers to a hot test for cement, which has 
sf been elaborated by M. Deval, as being something new, and 
which he thinks will be of great value ; but wy he must know 
that Mr. Faija long since introduced a test for the rapid deter- 
mination of the soundness of a cement. By his process a pat of 
cement, immediately it is gauged, is placed in a moist atmosphere 
of about 100 deg. Fah., and afterwards into a water bath, which is 
maintained at an even temperature of about 116 deg. Fah.; and by 
an examination of the pat twenty or twenty-four hours after it has 
been gauged, the soundness of the cement can be absolutely 
determined. 

As Mr. Faija’s process is well known, and was, I think, described 
in your columns some years back, I will not further occupy your 
space than by suggesting that, if it is required to determine the 
soundness or ultimate freedom from blowing of cement produced 
by Mr. Stokes’ process, it may readily be done by subjecting a 
sample to Mr. Faija’s process, and thus set at rest a great part of 
the controversial argument which is now going on on the subject. 

February 17th. w. B 








- WOOD AND METAL PAVING. 

Sir,—In your issue of August 22nd, 1889, you were kind enough 
to insert a communication from me respecting an experiment in 
road paving then made in Saville-street, Sheffield, being a com- 
bination of wood and cast iron. I therefore take the liberty of 











sending you two drawings earings 8 further experiment on 
similar lines, not that the first has m a failure, but as the 
superiority of steel over iron—wherever it can be applied—is 
generally admitted ; this is the adaptation of steel to the same 
urpose in the place of the castiron. In 
yal of last year a piece of paving was 
laid down in Queen-street, which is one 
of the omnibus routes to the suburbs, and 
carries a heavy traffic. Half of this trial 
piece was laid in cast iron as before, the 
remainder in wrought steel, which is 
proving much more likely to be a success, 
The smaller drawing shows the form of 
the steel angle piece, which is placed at the 
corner of each block of wood, The 
other drawing shows the finished surface 
of the rep ys ~ least advan- 
that is gai y the change is a 
sdheaals recuction in the cost of 
construction, 
Sheffield, January 27th. 





Ernest HILL. 





THE INVENTOR OF THE BLOCK SYSTEM. 


Sm,—In yours of the 30th ult. I asked Mr. C. E. Stretton for 
rticulars of publications respecting the ‘‘ block system” prior to 
865, and not altogether for the automatic system. In the Railway 

Herald of January 10th he states he has placed in the hands of the 
Government ample material to disprove my claim. In the same 
paper of December 27th, he says Messrs. Tyer and Norman patented 
a system of signalling on railways on January 22nd, 1852, for a 
block telegraph instrument ; I cannot find the word ‘‘ block” in the 
specification. Mr. E. Funnell in 1863 took out three patents for 
railway signalling’; the word “block” is not in his patents. He 
one fixed, and one time signal to protect the trains. What I 
published in 1865 was two fixed signals behind the trains. The 
word block was not at that time publishe:! in connection with rail- 
way signalling. Mr. C. E. Stretton also states in the ‘‘Eastern 
Counties Railway Book” of 1844, it is headed, ‘ Regulations for 
Train Signalling by Menweatany oo % System.’” Ihavethe ‘‘ Eastern 
Counties Railway Instruction Book,” 1848; the word “ block” is 
not mentioned. 

In Mr. C. E. Stretton’s letters in the various papers he quotes 
from the same work upon railways as the committee of the Franklin 
Institute, U.S.A. Mr. Stretton finds in this work that the railway 
traffic was proposed by the late Sir W. Cooke to be worked by two 
signals behind a train. The American committee state that Sir 
W. Cooke proposed one signal behind the train, and that I pro- 
posed two signals and two blocks, as they term it, and which term, 
‘* double blocking,” I have used in my letters lately, which I think 
is the proper term. The Government report states the ‘‘ block 
system” is an interval of space instead of an interval of time, 
therefore there must be two signals behind a train to obtain the 
interval of space. 

About two years ago I was travelling on the Great Western 
Railway ; there was a gentleman in the carriage talking about the 





railways. I passed him one of my circulars respecting the “block 
7 ates he gave me another gentleman's name as the inventor of 
the system, and, to my surprise, informed me some honour was to 
be conferred upon him. I informed him that that was impossible, 
as I had received letters from the Queen respecting the system. 

In yours of the 16th ult. there is a report of a paper having been 
read at the Inventor's Institute which states that the automatic 
block system is in use on the City and South London Electric 
Railway, and also upon the Metropolitan Railway between Notting 
Hill and Aldgate, the treadles are worked by the of the 
train itself, and the signals cannot be put to “line Be ‘ until the 
train has passed over the gape fg! No. 3 stop signal unlocking 
No, 1 stop signal, &c, This is what I call the “ double block,” or 
two signals behind the train, known in railway parlance as the 
“absolute block system ;” one signal behind the train is known as 
the permissive block system, which is not advised by the Board of 

e. CHRISTOPHER J. LITTLE, 

17, Groombridge-road, South Mem, Soc, Arts, &c, 

Hackney, E., February 17th. 


[With every desire to give Mr. Little fair play, we must decline 
to publish any more letters on this subject until he definitely states 
whether it is automatic or non-automatic block signalling, or both, 
that he claims to have invented.—Ep, E. 





ELECTRIC AND MAGNETIC ENERGY. 


Sir,—In my little book, ‘‘ First Principles of Electrical Engi- 
neering,” noticed recently in your pages, I endeavour to provide 
the information required to answer such questions as those asked 
by ‘‘A Working Electrician” in your last issue. I am somewhat 
dubious about that gentleman's questions, It seems that there 
may be and probably is another question to come, which, when 
these questions are answered, will take the form, ‘‘If, then, 
so-and-so, why do manufacturers do so-and-so?” But I will 
answer the present questions, though I cannot promise to enter 
into a long controversy should my surmise prove correct. On 
p- 114 of my book is the eaies ee volt pressure is 

btained by looping ¢ tting— 100,000,000 lines of force round a 





conductor per 5 
If, then, ‘‘ A Working Electrician’s” foot of wire cuts 600,000 
lines per second, his impressed voltage will be : 
== £00,000 
Volts = 00,000,000 or 006 volt. 
The resistance of lft. of No, 10 legal gauge is 0068 ohm. 


current therefore is or not quite one ampére, 


The 


If he uses 2ft. of wire, bent in series, and cuts the lines of force 
with these combined, he gets double voltage, which is impressed 
upon double resistance, so that current in ampéres will be same as 
before. Similarly « wires in series give x times the original voltage, 
impressed upon x times original resistance, so that current remains 
the same all through. 

Lastly, the reactions between field and armature are not so 
simple as to be treated within the limits of a letter, but, broadly 
speaking, the result of armature reactions is as if the magnetic 
circuit had its resistance increased and the lines of force diminished 
in number, and therefore in density, C. H. W. Bices, 

February 15th. 





THE TAXATION OF MACHINERY. 


Sir,—May I ask a portion of your valuable space to call the 
attention of your readers to the Bill for the Exemption of 
Machinery from Rating which is down for the second reading on 
Wednesday next, the 25th inst.! It is of the utmost importance 
that a decisive majority should be obtained in the division, and 
your readers who are interested in the question will greatly assist 
if they will at once write to their parliamentary representatives 
urging them to attend and vote in favour of the Bill 

I enclose a list of members who voted against the measure in the 
last session, to whom lar attention should be given. It is 
very remarkable to find the members for such constituencies as 
Newcastle and Sunderland opposing the measure. 

. Humpureys Davies, Secretary. 

National Society for the — of 

Machinery from Rating, 22, Buckingham-street, 
delphi, February 18th. 





ABOLITION OF PIECEWORK IN THE ENGINEERING TRADE 


Sir,—I hear, on good authority, that the Amalgamated Engineers’ 
Society will shortly make an attempt to abolish piecework in 
various shops connected with engineering. This would mean 
20 to 25 per cent. less money to the competent mechanic; but it 
would decrease the inducement to industry and the economy of 
time, and therefore to a much larger proportion diminish the 
amount of work done, thus involving serious loss upon the 
employers. Increased cost and a much smaller return would, 
combined, involve a large increase in prices. Such an increase 
would over-weight English manufacturers, and foreigners would 
take a large proportion of business. 

Can it be to the interest of the workers to strike such a blow at 
business enterprise? Will not it deter a from investing 
money in te ae we and deprive many of employment! In 
the great majority of shops piecework prices are fixed, so as to 
allow for workmanship; sweating is almost unknown. With 
a rapidly eran een there is need for more enterprising 
manufacturers in order to find employment. But such tactics and 
interference must recoil upon the working class, 

The importance of the interests involved prompts me to intro- 
duce this subject, and if any workman can put the subject in any 
other light, or disprove the conclusions, let him do so, 

T may add that I approve of trades unions, and that men are 
justified in combinations to raise wages, providing they do not kill 
the goose which lays the golden egg. 

I would also observe that capital under the present system does 
not pay more than five per cent., and there is no margin for 
any diminution. 

ur firm will, if the demand be enforced, have to discharge half 
our men and purchase goods made to our patterns in foreign work- 
7 BRITISH MANUFACTURER. 
ebruary 18th, 





BOILER INSPECTION, 


Sir,—I note that in a recent issue a paper read by Mr. J. F. 
Spencer, M.I.C.E., on “‘ Machine Stoking,” before the Institution 
of Civil Engineers, is Pp It is therein stated that, ‘‘it is 
estimated that of the 140,000 boilers in the United Kingdom, about 
one-half are to be found in the three counties Lancashire, York- 
shire, and Cheshire, and about the same number—70,000—are 
under inspection by the Manchester Steam Users’ Association and 
the several boiler insurance companies.” 

The above statement might lead to the inference that of the 
70,000 boilers insured, the Manchester Steam Users’ Association 
undertook the oe of the larger proportion, whilst the 
remainder are divided between the numerous insurance companies, 
The fact of the matter is, that by far the greater portion of steam 
boilers in the United Kingdom, which are under periodical inspec- 
tion of the kind refer to, are examined by Se Guse largest 
insurance companies. The remainder are divided between the 
Manchester Steam Users’ Association and the other insurance 
companies. Probably the number under inspection by the Steam 
Users’ Association referred to does not much exceed . It will 
thus be seen that the bulk of the work of inspection of steam 
boilers in the United Kingdom is carried on by the insurance 
companies, and, with one or two exceptions, with marked success. 
As above pointed out, the statement referred to might lead to an 
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inaccurate idea being formed of the way in which the inspection of 

boilers is carried on, and hence I trust you will find space for this 

letter. One WHO Knows, 
Manchester, February 9th. 





MAIL APPARATUS. 


Sirn,—What is the good of engineers exerting themselves about 
the Post-Master General’s inquiry for improvement in mail 
apparatus, when in the second paragraph he begins by unreservedly 
saying that three premiums will be given for the designs he con- 
siders the best, and then in the same ph he goes on to say 
that the first will only be awarded under certain conditions. Then 
in the next paragraph he says he may refuse to award any premium, 
This is very much the way engineers are always treated by 
Government. Get their brains and pay them nothing. 

February 17th, Assoc, M. Inst, C.E. 








MANCHESTER ASSOCIATION 


Tue thirty-fifth anniversary dinner of the members of the 
Association was held on Satu: at the Grand Hotel, Manchester, 
Mr. John West, M. Inst. C.E., the president, occupying the chair. 
There was a large attend , and gst the invited guests were 
Messrs. J. A, F. Aspinall, chief engineer Lancashire and York- 
shire Railway, Professor Goodman, of the Yorkshire College, 
Leeds, Hutchinson, president of the Manchester district of the 
Institution of Gas Engineers, and F. Beeley, J.P., Hyde. 

In proposing the toast of the municipal Corporations, Mr. Coun- 
cillor Marshall, of Hyde, expressed the hope that the Corporation 
of Manchester, and other municipal bodies, would set an example 
with respect to the Manchester Ship Canal which would enable 
that great scheme to be soon carried out, to the advantage of the 
surrounding district. 

Mr. Herbert Fletcher, in nding, referred to the important 
work which could be accomplished by the mechanical engineer in 
ameliorating the conditions under which the masses uf the people 
lived in large towns, 

The annual report was next read by Mr. Frank Hazelton, the 
secretary, who stated that the council had again reason to con- 
gratulate the members upon the continual advance and prosperity 
of the Association. 

Mr. Alderman W. H. Bailey proposed ‘‘ Prosperity to the Associa- 
tion,” and said that society had for many years bed engaged in 
the lient work of technical educati The papers that were 
read before the members at their ordinary meetings had a high 
educational value, as they were contributi to technical educa- 
tion and workshop economy and practice of the most valuable 
character, especially to young engineers, who could not do better 
than join that Association. Amongst the members of that Asso- 
ciation they had the very pink of the engineering talent in 
Lancashire and Yorkshire. With regard to the future of the 
engineering trade of that country, he had no fear whatever if only 
the members of that important branch of industry remained true 
to themselves, if they were only true to that fear of error which 
it cultivated, would enable them to approach those truths 
and principles of exactness taught them by Dr. Joule and Sir 
Joseph Whitworth, and which would enable them to maintain that 
position of supremacy which had been gained in the past. 5 

The President, in responding to the toast, said the Association 
had made rapid progress, and he thought that that progress was 
to the advantage of Manchester and the surrounding district. 
Referring to the present position of the Manchester Ship Canal 
undertaking, he said he was not one of those who thought the 
project was under a cloud. There was no cloud at all so far as he 
could see, They had a directorate who knew what they were 
about, and although, unfortunately, some difficulty bh been 
experienced with to the contract, owing to deviations and 
alterations which had been forced upon the company by outside 
bodies, there was no reason for apprehension as to the successful 
completion of the undertaking. It appeared to him that if the 
works had gone on as originally douleal: the arrangements of the 
engineers would have been carried out for the stipulated sum and 
within the required time. If, however, outside bodies would have 
their whims and fancies, and if in addition to that they had forced 
upon them the difficulties which had arisen with regard to labour 
questions and wages, which others had similarly experienced, then 
they must expect an increase in the prime cost of such an under- 
taking. The directors had had to with ptional 
difficulties, but as Lancashire men they had told them what they 
were going to do, and as engineers the members of that Association 
Hered gen expected the scheme would be carried out to a successful 
termination. 

Mr, Thomas Ashbury, C.E., next pro) the toast of ‘‘The 
Guests,” which was responded to by Alderman Beeley, of Hyde, 
who said that for practical engineering there was no industrial 
centre in England that stood before Manchester, and that was the 
opinion he had heard repeatedly expressed, not only at home, but 
by men who had come from all parts of the world. At the present 
time engineers were adopting very high pressures, and it was 
becoming a question as to the ultimate point which would be 
reached ; but whatever the requirements might be, the engineers 
of viva a = e —— eo gt toast was also 

to by Mr. H. Webb, of Bury, and Mr. W. Hutchinson 
pry ey - . 
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Mr. Samuel Dixon proposed ‘‘ The Engineering Profession.” He 
said the work of the engineer was a lifetime work, and the great 
advantage they in this country was the accumulated 
experience which had been gained in the various branches of the 
engineering industry. During their recent visit to America they 
were struck by the ease with which some men without experience 
ran into engineering, but this was only possible by the large 

in which was allowed in profits through their protective 
system of duties. So far as the engineers of this country were 
concerned, he had no fear that they would not maintain the 
pre-eminence which their experience had gained for them in the 


st, 

a J, A. F. Aspinall, in responding, spoke of the advantages 
which such an Association as that conferred upon the profession ; 
and Professor Goodman, who also responded, urged that in the 
engineering profession the pure theorist was of no use, and that 
the most complete practical training was essential for the attain- 
ment of any success in that branch of industry. 

The toast of ‘‘ Kindred Societies,” which was — by Mr. 
E. G, Constantine, was responded to by Messrs, 3 . Casperson, 
¢ sans G. Smith, Middlesbrough ; and J, Chisholm, of 

ewcastle, 








CIvIL AND MECHANICAL ENGINEERS’ SocrEty.—On the 18th 
inst. a paper was read by Mr. R. Bolton, C.E., on ‘Electric Cranes,” 
The author pointed out that the questions connected with the 
application of —— to hoisting machinery are three in 
number :—(1) The resultant economy; (2) the advantages ; 
(3) the practicability. And proceeding to deal with them in the 
order named, compared the system with steam-driven cranes and 
with those operated by square shafting and ropes, with a general 
balance in favour of the use of electricity. The advantages are 
found to consist in noiselessness, handiness, promptitude, sim- 
plicity and accessibility, while the practicable nature of the appli 
cation is demonstrated by the wide use of cranes in the U.S.A., 
and by the details of cranes in use and under construction in this 
country. The author then proceeded to describe the duties to be 
performed by a motor and its working conditions which must be 
complied with in electric cranes, and then entered into the details 
of his patented crane gearing, showing its application to this 
system. Some notice was made of the prevailing ignorance among 
crane builders on this subject, and a belief was expressed ina wide- 
spread use of electricity in this connection in the future, 





THE TAXATION OF MACHINERY.? 





THE following table is a summary of a paper prepared for the use 


of the Select Committee of the House of Commons on the Rating | 


of Machinery, and appended to their report. This table takes 
Bolton as an illustration of the effect which the taxation of 
machinery, as carried out in the Chard Mills case, would have upon 
users of machinery in the manufacturing districts of the North of 
England and elsewhere if it were adopted by the Assessment Com- 
mittees of those districts. It is most important that the industrial 

‘Issued by the National Society for the E Pp 
Rating. Central offices: 22, Buckingham-street, Adelphi, London. 
Secretary, Mr. G. Humphreys Davies, F.8.1. > 
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classes, both employers and wage-earners, should realise what is in 
store for them, ades the Legislature can be induced to define 
more clearly than at present what the law of rating is really 
intended to include when applied to industrial premises, and, if 
necessary, to amend the existing ancient Act. The increased 
burden as shown by this table would be intolerable, and manufac- 
turers of all kinds, engineers and others, should at once look into 
this question, and by every means in their power support the Bills 
which have been introduced into the House of Commons to avert 
such disastrous results as are here foreshadowed, 

The report of the Select Committee above referred to (No. 231) 
| can be obtained from Messrs. Eyre and Spottiswoode, London, 
| price 1s, 6d. 
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Local rates, i.e. poor, borough, | ~ a 
renta ta value. and district, &. PS ne 
Soe ) S2BE ou 
| If ma- Taken at |Taken at 4s. 7d. 3 mee Ss 
If ma- * | chinery If ma- | 5s. 8d. in £ jin € on basis of SESE E- 
At chinery Nowat| be At oer on basisof | reduction (527% a5 
ipresent. be  8d.in£.| rated present.) be rating at jeffected througha esc ™ B, 
| rated. lat 8d. in rated. 30th June, |increase of rate-5 & 2-7 
| |. £ 1886, able value. & 3 
Bet iL Rae ote x £ x £ £ & x £ £ 
1. (a) Cotton spinning mills in Bolton, purely | 
spinning. _ 5 oar 9 
(0) Cotton spinning mills having weaving 69,603 153,126 2320 5104 56,409 | 124,100 15,983 28,436 15,237 &3% 
mills, &c., adjoining. | | 
(c) Cotton spinning, silent small doubling, | 
&c., and where number of spindles could | | 
not easily be ascertained, are omitted. | | 
Rateable value of these (c) only £1529, su | | 
are unimportant. | | | 
2. Cotton weaving, &c., millsin Bolton .. ..| 11,709 24,881) 390 829 9,556 | 20,306 2,707 4,651 | 2383] 77% 
8. Ironfoundries, hi works, &c., in | | 
Bolton oes 0 dean | 18,668 _ 35,319 622 | 1177 15,107 | 28,557 4,280 6,550 2,825 | 57% 
| 99,980 | 213,326 3382 | 7110 81,062 | 172,963 ‘99.970 39,687 = _ 
" Increase in pro- The increase on local rates 
Memo., on effect of rating machinery now exempt :— perty tax, as thus shown would be equal 
No. 1 would be increased 120 per cent. above shown, to a 9s. 9d. in the £ rate on 
would be equi- presentrateable value. That 
No, 2 would be increased 112} per cent. valent toals.5d. is to say, ‘trating machinery 
* | in the £ tax on now exempt” would have the 
6 wens hp Semaees eset fasta wake fe “8 Fe ee farther effect of increasing 
— ; vee 7 estimated the mill and works owners’ 
Property tax would, of course, be paid on gross increase. | rental. local rates by 4s. 1d. in the £. | 





* Note.—This summary was prepared in 1887, when the property tax, now 6d. in the £, was then 8d. 











RAILWAY RATES AND SPEEDS IN ITALY. 


A LARGE portion of the Italian railways belong to the State, but 
since 1885 the working of the State lines has been transferred to 
private enterprise for a term of sixty years, terminable at the end 
of twenty and forty years. The speed is slow, and passenger fares 
high. The charges for goods are excessive, and the time occupied 
in their conveyance unduly long, instances of which are, goods 
conveyed between Rome and Venice, a distance of 380 miles take 
by te ot oods trains twelve days, and are charged for at the 
rate of 8s, 04d. per cwt.; by express goods trains they take three 
days at a cost of 16s, 44d. per ewt. 

he cost of and time ied by y ger traffic between Rome 
and the chief cities of Italy are:— 











Distance First- Second- | Third- 








From Rome to in miles. class. class. | class, | Time. 

£s. d. £s. dad £s dad. |H.M, 
Naples .. 12 160 019 3 | 0108 | 543 
Florence 195 1n 7 1 1114 | 012 9} | 60 
Leghorn 220 116 03 | 2°47 om 5} | 721 
Venjec .. 380 «8 010} | 2 2 TE | 1 410 | 1510} 
Milan 406 | 866 | 2 6 6h°| 1.7 2% | 13-85 
Turin 416 8 ¢7 2 6 7 


7 1 6} 





The rates for first-class passengers are 1-91d. to 1°96d., average 
1:93d. per mile; for second-class 1°35d. to 1°42d., average 1°36d. 
per mile. The rates of speed vary from 25°06 to 32:5, and average 
29 miles an hour. The rates for third-class passengers, which are 
not carried by the above service but by slower trains, vary from 
“784d. to ° ., average ‘79d. per mile. In addition to the fares 
there is a Government tax of ‘48d. on each ticket issued. The 
rates for goods and the time occupied in their transport between 
the places in the preceding table are :— 





= goods ieee goods 
From Rome to mye 4 ote oer 

Time. war Se Time. oe 

8. d. s. d. 

Napks 162 5 days 4 4} 2 days 10 3} 
Florence .. 195 6 y, 4 6} ee 10 8} 
Leghorn .. 220 7 ow 49 Bs ll 38} 
Venice 380 1% 8 0} 3 ss 16 44 
Milan .. 406 ie 8 5} : 16 93 
Turin .. 46 (12 ,, 8.°7 2. 17 03 





The rates by ordinary goods trains vary from ‘248d. to ‘325d., 
average ‘268d. per cwt. per mile; by express goods trains from 
492d. to ‘764d., average ‘59d. per cwt. per mile, the rates per 
mile decreasing with the distance. 

The system of postal packages prevailing in Italy compensates to 
some extent for the cost and delay in sending goods by rail. 
Ordinary packages not exceeding 6°6141b. in weight are sent to 
any part of Italy for 4°8d., with an additional charge of 2°4d. for 
carriage by sea, collection and delivery. 

The United States Consul-General at Rome, in commenting on 
this, remarks: ‘‘ The railroads of Italy are in good order and well 
managed, but the deve‘opment of the nation is seriously hindered 
by the high rates charged for, and the excessive time occupied in 
the transportation of freight. In those parts of Italy where there 
are no railroads there seems to be an almost total lack of organised 
means of transportation of merchandise ; so much so, that in some 
sections the expense is so great as to be prohibitory. The variations 
in the prices of the necessaries of life in different places illustrate 
the lack of adequate means of distribution more strikingly than 
any comments.” Prices in various Italian towns differ for beef by 
129 per cent., corn by 244 per cent., oil by 162) per cent., rice by 
46} per cent., wheat by 27 per cent., wine by 383 per cent. 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held on 
Tuesday, February 10th, in the Langthorne Rooms, Stratford, 
when Mr. W. W. Wilson read a paper on ‘‘ Improvements in 
Engine Room Practice.” The meeting was presided over by 
Mr. J. McF, Gray. Mr. Wilson explained that in consequence of 
the paper on the ‘‘ Application of Zinc” not being available for 
that evening, owing to the author being indisposed, he had 





14 43 | 


{ 
| volunteered to read a few notes he had prepared on the subject 
of improvements in engine-room practice, which, though not put 
in the form of a well-prepared paper, would doubtless be found 
useful for discussion purposes. The first point dealt with the con- 
struction of pistons, the different styles of which were referred to, 
and the adoption of the Ramsbottom ring was considered to be a 
very great improvement. The valves, excentrics, shafting, thrust, 
boiler-mountings, and safety valves were menticned, and the 
differenee between the old and new systems pointed out. The 
Chairman commented upon the excellent paper which had been 
read, and the many valuable hints which had been given by Mr. 
Wilson, and called upon members to verify or controvert the 
remarks made in the course of the paper. The discussion was 
maintained by Messrs. J. R. Ruthven, J. Kirkwood, Anderson, 
| J. G. Lowe, C. Noble, J. Adamson (hon. sec.), the Chairman, 
| and others, in the course of which some interesting experiences 
were related. 

The series of questions recently propounded by the Admiralty 
Engineer to the engineers of the mercantile marine, regarding the 
practice in connection with the working of boilers and the feed- 
water arrangements, were given for discussion ; and it was stated, 
in reply to the first question, that boilers had been run for about 
five months with the same water, or without emptying them. The 
other questions were also dealt with, to the effect that in the most 
recent types of machinery provision was made for supplying the 
loss of fresh water by means of evaporators, tanks built in the 
engine-room or stokehold, purchasing fresh water at ports of call, 
| or supplementing by means of the donkey boiler ; that the supply 
| of steam to baths and sculleries and leakages were the chief 
| sources of loss of fresh water, and that these amounted to from 
three tons per day up. It was pointed out that the practice of 
fitting a hot-water tank with a supply pipe from the circulating 
discharge water, and heating it by means of a coil, was coming more 
into use, thus doing away with the loss of fresh water entirely for 
baths, &c. The meeting clesed with votes of thanks to the author 
of the paper and the Chairman. The hon. secretary intimated that 
the next meeting would be held on the 24th inst., when Mr. Green 
| was expected to read a paper on ‘‘ The Application of Zinc for the 
| Preservation of Boilers ;’ also, that the annual meeting would take 
| place on April 3rd, by which time the voting papers for election of 
| office-bearers for the new session should be forwarded to the 
hon, secretary. 











THE Hutt anp District INsTITUTION OF ENGINEERS AND 
NAVAL ARCHITECTS.—The members of the above Institution held 
their fourth general meeting of the sixth session on Tuesday, 
February 10th, at the Rooms, Parochial Office, Bond-street, 
Hull, the president—Mr. C. F. Amos—in the chair, when an inter- 
esting and entertaining paper was read by Mr. R. Pawley—Hull 
and Barnsley Railway and Dock Company—on “‘ A few Examples 
| of Underpinning,” of which the following is a short abstract :— 
| ** Underpinning” was defined as the process of constructing a new 
foundation to an existing building, or structure, and is resorted to 
in cases where the original foundations of the structure have been 
inadequate to support the superincumbent weight, in consequence 
of faulty design in the first instance, or to a subsequent increase 
in the height and weight of the building; but the necessity for 
underpinning arises more frequently from the ground in the vicinity 
of a building being disturbed by the construction of railways, sub- 
ways, sewers, or similar works at a lower level than the foundations 
of the adjacent structures. The usual method of underpinning is 
by excavating in short lengths under the old foundations, and 
when the required depth is reached, filling the trenches with 
concrete or brickwork to the level of the old work. The author 
described the method adopted when the operations had to be 
conducted in a subsoil of a wet and silty nature, and also 
enumerated the various difficulties which had tc be overcome in 
constructing railways in cities and towns where the value of 
seg od is considerable, and where the companies would be liable 
to heavy compensation claims in the event of important buildings 
being injuriously affected. The following examples of underpinning 
which had come within the personal knowledge of the author were 
described, the special features of the undertaking being clearly 
illustrated by. carefully executed diagrams :—(1) The construction 
of the Hindley and Pendleton Railway, under the ‘‘ Maypole ” 
Hotel, Pendleton, near Manchester. (2) The enlargement of the 
“*Lough ” Tunnel, near Blackburn, by lowering the rail level and 
underpinning the side walls. (3) The construction of the East 
London Railway under the sugar warehouses at the London Docks. 
(4) The construction of the East London Railway under the 
viaduct of the London and Blackwall Railway. In the diseussion 
which followed the reading of the paper the following members 
took part :—Messrs. W. H. Wellsted, W. F. Bayley, J. Coulman, 
M. Stirling, A. N. Somerscales, and the President, Mr. C. F. 
Amos, A cordial vote of thanks was accorded to Mr. Pawley for 
his excellent paper. At the next meeting of the Institution, a 
paper on ‘ Air Vessels” will be contributed by Mr, J. Brackenbury. 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Bovveau, Ru Rue de la Banque. 
BERLIN. —AsuHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs, GEROLD AND Co. ., Booksellers, 
LEIPSIC.—A. Twietmever, Bookseller. 
NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane-street. 





PUBLISHER'S NOTICE. 


*,* With this week's number is issued a Two-page Supplement of 
“an Engraving of a Standard Goods Engine, Lancashire and 
Yorkshire Railway. very copy as issued by the Publisher includes 
a copy of the Su maples, and subscribers are requested to notify 
the fact should they not receive it. 
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*," AU letters intended for insertion in Tur Enorveer, or containing ques 
"tions, should be accompanied by he wane ond alive of te wrtin: ao no- 
necessarily for publication, but as a proof of good faith. No notice whatt 
ever can be taken of 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ae postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Jotnt.— We are requested to tell you that the Rorul Patent Pipe Company, 
Dean's-gate, Manchester, can supply what you require. 

G. G. O,—We have alicays regarded Giffard as the inventor of the injector. 
Friedman's injector was an improvement on Giffard’s, doing away with 
movable nozzles, and greutly simplifying the instrument. 








MACHINES FOR VERY SMALL WOODWORK. 
(To the Editor of The Engineer.) 

Sin,—Can any correspondent give us the name of a maker of small 
wood-working machines, specially designed for making the small pieces 
of pianoforte motions ? J.B. W 

February 18th. 
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MEETINGS NEXT WEEE. 
Tue Institution oF Crvin Enoineers.—Tuesday, February 24th, at 25, 
Great George-street, Westminster, 8.W., at 8 p.m. Ordinary meeting. 
Papers: “ Electric Mining Machinery,” by Messrs, Llewelyn B. and Claude 





W. Atkinson, Assoc. MM. Inst. C.E. ‘‘On the Subterranean Water in 

the Chalk Formation of the lp = Thames, and its Relation to the Supply 

of London,” by Mr. John ill Harrison, M. Inst. C.E. Ys 

oe agg Sort ag ,at 7.80 p.m, Students’ meeting. Paper, ‘‘ Disintegrators,” 
Chatterton, Stud. Inst, C.E. 

yeh atta InsTiTUTE oF ExGingERS.—Monday, February 28rd, at 
7.30 p.m. ‘Notes on American Blast Furnace Practice, and a mparison 
with the Work done in the Cleveland District,” by Mr. Wm. Hawdon, 
Middlesbrough. 

Nortu-East Coast Institution oF ENGINEERS AND SHIPBUILDERS.— 
Friday, February 20th, at 7.40 p.m, Discussion on Mr. A. Blechynden’s 

— on “The Influence of the Relative Dimensions and Proportions 

he Screw Propeller on the Vessel’s meen eg 3 Paper, ‘‘ The Strength 
of Short Flat-ended Cylindrical Boilers,” by John T. Nicolson. Paper, 
“Results of Experiments on the Strength of Boilers,’ by James C. 
Spence. 

Puysicat Society or Lonpon. — Friday, February 27th, at 5 p.m. 
Papers: ‘ Proof of the Generality of Certain Formulz, Published ‘or a 
Special Case by Mr. T. H. Blakesley: Tests of a Transformer,” by Pro- 
fessor Ayrton and Mr. J. F. Taylor. ‘‘ Further Contributions to Dynamo- 
metry,” by Mr. T. H. Blakesley. ‘‘ Note on Electro-static Wattmeters,” 
by Mr. Swinburne. ‘‘ Interference with Alternating Currents,” by Pro- 
fessor Ayrton and Dr, Sumpner. 

Roya Instirution.—The evening discourse on Friday, February 27th, 
will be given by Mr. Percy Fitzgerald, M.A., F.8.A., at 9 p.m., on 
“The Art of Acting.” Afternoon lectures next week: On lesday, 
Professor Victor Horsley, F.R.8S., B.8., F.R.C.8., M.R.I., Fullerian 
Professor of Physiology, R I., on “ "The Structure and Functions of = 
Nervous System. Part I. The Spinal Cord and Ganglia.” Thursda: 
Professor C. Hubert H. Parry, Mus. Doc., M.A., on ‘‘ The Position of Lulli 
Purcell, and Scarlatti in x History of the Opera.” (With musical 
illustrations.) Saturday, February 28th, the Right Hon. Lord Rayleigh, 
M.A., D.C.L., F.R.8., on ‘The Forces of Cohesion.” 

Society oF "Aura. —Monday, February | 28rd, at8 p.m. Cantor Lectures: 
“The Electric Transmission of Power,” by Gisbert —— Lecture II. — 
Transmitting live power—F t or e dynamo and 
electro-motor—Regulating appliances—The line—Best section of con- 
ductor—Cost of plant and working expenses—Examples, Wednesday, 
February 25th, at 8 p.m. Ordinary meet **Colonisation and its 
ee by E.J = y; February 26th, at 4.30 p.m. 
(India: ion.) “The EB 1 Siam,” by Robert 
Geeden, M. Inst. C.E. Friday, Febraarg 27th, ay 4,30 p.m. Popular 
DOL. — “The Science of Colour,” by Captain Abney, C.B., 
D.C. 
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UNCIVIL WAR. 

Ir is no longer possible to doubt that a serious conflict 
is impending between those who love liberty and those 
who care nothing about it. There has sprung up in our 
midst within the last few months a movement known as 
New Unionism; and the apostles of New Unionism are 
apparently determined to accomplish their purposes and 
attain their object without the smallest consideration for 
individual liberty or national prosperity. Their doctrines 
are few and simple; they may be defined in a dozen words. 
The leaders claim that there are some 260,000 men who are 
more or less skilled manual workers; it is proposed that 
these men shall bind themselves into a federation which 
shall dictate the hours of labour, the wages to be paid, 
and the amount of work to be done. The mem- 
bers of the federation are not to work with any 
man not a member of the body; and they are not 
to permit employers to avail themselves of the 
services of men outside the Union. The members of 
the federation are to aid one another by strikes, 
and they intend to resort to violence and intimidation 
to prevent non-unionists from working. The law is to be 
set at defiance ; open or covert warfare is to be carried on. 
No means, legitimate or illegitimate, are to be left untried 
in the hope that victory can thus be secured. At the 
present moment the attack is being made on the ship- 
owners of the kingdom and the dock companies; but 
mine-owners, iron manufacturers, railway companies, and, 
in short, every conceivable branch of trade, have the 
sword of Damocles hanging over them. The capitalists 
of this country are now in the same position as the in- 
habitants of the East Coast were in at the time of the 
Heptarchy. Then no town or village could say when its 
turn to be pillaged by the Danes and Norsemen would 
come. So, in 1891, there is not a manufacturing interest 
in the kingdom that is not threatened, and no man can 
say where the next blow will fall. 

It is obvious that such a condition of affairs must soon 
become intolerable. It is by no means to be assumed 
that the principles of New Unionism are held by any 
large body of workers. So far, the older and more 
respectable unions have kept themselves aloof, and 
refused to listen to the blandishments of the New Union 
leaders. It is probable that the principles of New 
Unionism have been fully adopted by only a limited 
number of workers. But it is to be remembered that it 
is always the turbulent minority in a kingdom that can 
give most trouble and do most mischief. We believe 
that common sense has not become a totally vanishing 
quantity in Great Britain; and in the violence and 
extravagance of the New Unionists we see the best hope 
of the destruction of the movement. So long as they 
contented themselves with isolated skirmishing, there 
was a chance that they would be permitted to carry on 
their operations; but a declaration of war alters the 
aspect cf affairs, and the New Unionists will find that, 
if the British public say that certain things shall 
not be done, they will not be done. The time has 
passed for inaction. The time has arrived when em- 
ployers must strike for freedom. The first blow has been 
dealt by the issue of a manifesto by the Shipping Feder- 
ation. We will not particularise here the causes which 
have led up to the formation of this Federation, and the 
issue of the manifesto. The record of events in London, 
Cardiff, Liverpool, and other ports taking place day by 
day, and published in the pages of our daily contem- 
poraries, supplies all the information needed. The ship- 
owners, groaning under an intolerable oppression, have 
finally decided that “on and after Monday, the 28rd 
inst., no member of the Federation shall employ on board 
his vessels any seaman or fireman who is not willing to 
other | pledge himself to adhere to the following regulation, viz.: 
—That every seaman, by signing, pledges himself to 
carry out his agreement in accordance with the Merchant 
Shipping Act, and to proceed to sea in any vessel in 
which he signs articles, notwithstanding that other mem- 
bers of the crew may or may not be members of any 





seamen’s union. That the Shipping Federation are 
determined at all costs to maintain the right of their 
individual members, in accordance with the Merchant 
Shipping Acts, to sign their crews at the shipping offices 
or on board ship, as may be most convenient for them. 
In adopting the above Beart the members of the 
Shipping Federation desire it to be distinctly understood 
that they do not wish to interfere with any union of men 
so long as the legal rights of others are respected. 
Further, this Federation is not seeking to effect any re- 
duction of wages, and it earnestly invites all industrious 
and well-disposed shipworkers to co-operate with their 
employers in putting an end to a state of things alike 
injurious to themselves, their wives and families. and the 
trade of the country.” Let us consider what it is the 
shipowners are fighting for, and what the chances of 
success may be. 

The Federation, it will be seen, is determined to main- 
tain the right of every man to work, whether he is or is 
not a unionist. It is the avowed object of the leaders of 
New Unionism to compel men to join the Union or starve. 
’| Obviously, this is simply intolerable tyranny. If the 
shipowners and other employers of labour made a rule 
that under no circumstances would they employ a 
unionist, and took measures to hound unionists out of 
the towns with sticks and stones; if they boycotted them 
and denounced them; such action would be called out- 
rageous; they would be condemned from one end of the 
country to the other. But this is just what a section of 
the working men are doing. The warfare they carry on 
is dual; their hands are just as much against their 
fellow-workers as against the employers. No man is 
safe. The railway men in South Wales are to-day 
peaceably performing their duties and earning their wages. 
To-morrow, at the call of irresponsible leaders, they 
may be called out; and they, their wives and families, 
left depending on the miserable dole known as strike 
pay, and for what? Simply and solely in order that 
men who desire to work and do not choose to 
become unionists may be prevented from exercising 
that individual liberty which is supposed to be every 
Englishman’s birthright. The shipowners, it will be 
noted, are careful to make no invidious distinctions; 
unionists or non-unionists can get employment. They 
are really fighting for liberty, and we have no doubt 
that they will be backed up and supported by public 
opinion. The only danger we see in the future is that the 
shipowners should yield. Fortunately they know from 
past experience that to give way now would earn them 
but a brief respite. Indeed, it seems to us that it is 
impossible that they should yield. Unless discipline is 
maintained on board ship the end must be destruc- 
tion; but unionist crews have manifested a spirit 
of insubordination on more than one occasion, which 
has gone far to prove that such crews are entirely 
unfit to have charge of a ship. Referring to the violence 
and intimidation practised, the shipowners say:—‘B 
these proceedings it has become almost impossible for 
shipowners to carry on the work of their ships in port, 
whilst at sea the position is intolerable. Seamen and 
firemen no longer own allegiance to their employers, but 
to the officials of their Union, the result of which is a 
degree of insubordination seriously menacing the security 
of life and property at sea.” If it could be shown that 
union sailors and firemen were the best of their class, 
the most sober, diligent, competent, and obedient, the 
least troublesome and the most satisfactory, there would 
be a strong argument in favour of employing them. But 
the contrary is the fact, and the shipowner is thus not 
only to be prevented from selecting his crews, but is to 
be compelled to employ men who for the most part 
have nothing to recommend them. A principal reason 
why shipowners dislike unionists lies in the behaviour 
of the unionists themselves. In a word, it does not 
appear that the shipowners would gain anything by 
giving way. If they cannot man their ships, the ships 
are at all events safe, which is much more than could be 
said if they were supplied with unionist crews. 

There can, we believe, be but one end to the move- 
ment. Its principles are entirely foreign to British ideas 
and modes of thought. The numbers who have heartily 
accepted it are small. The means available for putting 
an end to violence and terrorism are ample, and above 
all there is an abundance of free labour available. The 
history of recent strikes is a record of disastrous failures 
for New Unionism. We cannot call to mind a single 
instance where it was successful. The South Metro- 
politan gas strike last year ended in the total defeat of 
the men. The recent strike on the North British and 
Caledonian Railways had a similar termination. The 
Liverpool tug owners have won all along the line. 
The blast-furnace men of Scotland have been practically 
defeated. The strike of the Cardiff tippers has resulted in 
nothing, their places being readily filled. The threatened 
strike of dockers in London has come to nothing. Circum- 
stances and the conditions of trade are far too strong for 
capitalists and workers alike. No unjustifiable strike is 
ever successful. Even when the masters give way, the 
ultimate end is the same. Unless the conditions of trade 
justify a rise in wages or a shortening of the hours of 
labour, no profits are made, capital takes to itself wings, 
and the trade of a port or a town is ruined. The facts 
are so patent and so clear that it is unnecessary to do 
more than call attention to them. To insist now on the 
damage being done to ports like London and Cardiff by 
the New Unionism would be but to waste space. For 
such things the New Unionist leaders care nothing. The 
only hope is that the suicidul war which has unhappily 
broken out within our shores may be fought out to the 
bitter end as quickly as possible. 


THE LONDON ELECTRIC SUPPLY CORPORATION. 


WHEN Edison was in London he visited, among other 
places of interest, the works of the London Electric 
Supply Corporation at Deptford; and he is reported to 
have said, that to work with a current of 10,000 volts was 
an impossibility. It is, however, certain that no one 
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knows what is and what is not possible in electricity ; 
and in this case even Edison has been wrong. The logic 
of facts has shown that he was mistaken. On Monday 
the Corporation began to transmit regularly along the 
Ferranti mains a current of 10,000 volts. Thus, then, we 
have this “ impossible potential” not in a laboratory, but 
over a complex far-reaching system of underground 
permanent mains, which have been laid under great diffi- 
culties. The history of the Corporation presents most 
eurious and interesting features. We have, for example, 
the trouble caused by the inductive action of the Fowler- 
Waring temporary cables on the South-Eastern 
telegraph instruments. Next came the complaints of 
the Post Office authorities, who found that even in 
Paris the influence of the Deptford current made itself 
felt. Mr. Ferranti was positive from the first that when 
his cables were down and suitable “earth” provided, 
there would be no further trouble from induction. Then 
the Board of Trade stepped in and refused to permit 
“earth” tobe used. Ample evidence was, however, sup- 
plied by the most competent electricians in the world 
that no harm could accrue to anyone from the carrying 
out of Mr. Ferranti’s ideas, and at last the Board of 
Trade gave way on Saturday morning, and Mr. Ferranti 
has at length been allowed to work his system in a com- 
plete form for the first time. The high-pressure main is 
earthed at Deptford, the distributing mains at the dis- 
tributing stations, and the low-pressure converters earthed 
in the houses. 

A start was made under the new conditions on Monday 
evening. The engineers at Deptford, along the mains, 
and at the Grosvenor distributing station, had an anxious 
time on Saturday night and Sunday; but on Monday 
afternoon, at 4 p.m., the era of high-pressure electricit 
began, and up to the moment of going to press no hitc 
has occurred. All the engineers in every department of 
the London Electric Supply Corporation, from Mr. 
Ferranti himself down, are confident of success, 
and congratulations have been pouring in on “the 
chief” from all sides, many of them very unexpected. 
The Post-office authorities have for some time been 
carrying out exhaustive experiments on the disturbance 
produced by the Deptford machines on their telegraph 
and telephone system, and have come to the conclusion 
that the Ferranti system in its entirety gives absolutely 
no trouble to them, but that the system, if doctored by 
the Board of Trade, is likely to be a trouble. No doubt 
this discovery had something to do with the consent 
given at last by the Board of Trade. As far as disturb- 
ance is concerned, Mr. Preece does not know that Dept- 
ford is running. 

It may be interesting to mention that on Friday and 
Saturday the mains and converters were tested up to 
18,000 volts, a heavy load being absorbed in the great 
water tank over the Deptford boiler-house, in which tank 
the current is earthed through a large carbon; the current 
at this enormous pressure being sent up one main to the 
Grosvenor, there reduced through one set of converters to 
4500 volts, and then through another set raised to 18,000, 
and sent back to Deptford by another main, the current 
being then lowered to such a potential as could be used 
up in the great tank. This special test was applied at 
the end of a twenty-four hour run at 10,000 volts, and 
when all the converters were thoroughly hot. 

In a future impression we shall speak in detail of the 
work done by Mr. Ferranti. Many have been quick to 
criticise, mostly without any very clear ideas concerning 
the difficulties and obstacles which he has had to over- 
come. These gentlemen should bear in mind that the 
London Electric Supply Corporation have carried out an 
experiment which for magnitude can only be compared 
with the laying of the first Atlantic Cable. 


FURNACES FOR MARINE BOILERS. 


Ir has long been known to engineers that the principal 
difficulty standing in the way of tiie adoption of higher 
pressures than about 160 1b. at sea lies in the furnace tubes. 
af Mr. Fox had not come to the rescue years ago with his 
corrugated furnaces, it is probable that 90 lb. would have 
remained a maximum pressure. Unfortunately the Fox 
furnace is far from being perfect. The corrugations act 
admirably as traps for deposit. When a boiler is 
scummed or blown down the vibration shakes the 
deposit off the tubes and it settles in the valleys of the 
furnace crowns, and then the crowns become over- 
heated and come down. This coming down is of fre- 
quent occurrence. The Purves furnace is far better in that 
among other advantages, it will not collect deposit. 
But neither the Fox nor any other furnace yet designed 
seems to be able to carry 200]b. unless it is made 
inordinately thick, or its diameter is reduced below the 
normal three feet. The growing tendency is, however, 
to use large turnaces. They can be better 
than those which are long and narrow; and there is 
more room above the grates ; and combustion takes place 
under more favourable circumstances. In order to get 
sufficient grate surface the bars are made in some cases 
as much as 7ft. long, the grates extending almost up 
to the combustion chamber. To avoid this evil, 
one which is worse is adopted, and that abomination, a 
four-furnace boiler, is used. The two wing furnaces can 
only be fired with difficulty, because they stand so high 
above the stokehold plates. They of necessity come too 
near the lower rows of tubes. They are expensive 
boilers, and are not to be compared with three-furnace 
boilers, in which the proper bar area is obtained by using 
furnaces of larger diameter. Furnaces over 4ft. in 
diameter have been used; but this, it seems to us, is 
overdoing matters, and 3ft. 6in. may be regarded as a 
maximum which should not be exceeded. Such a 
furnace with a grate 5ft. long can be properly fired, 
and still give excellent results. But the question 
remains, can such furnaces be trusted to carry 2001b 
pressure, while their thickness does not exceed gin. ? 
The Board of Trade rule for finding the working pressure 
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of corrugated furnaces is 





ness in fractions of an inch, D the diameter in 
inches, and C a constant=9000 for iron, and 12,500 for 
mild steel. A Fox furnace 4ft. in diameter and in. 
thick will carry 1601b. when new. But many engineers 
hold, rightly or wrongly, that gin. is too much for a 
furnace plate. A half-inch fiue for 160]b. must not 
exceed 39in. in diameter. For 2001b. pressure, a half-inch 
corrugated steel flue must not exceed 3lin. in diameter, 
which is too small. If made 3ft. in diameter, the plates 
must be about ‘6in. thick. Ribbed flues are not quite 
so strong to begin with, but we fancy that they main- 
tain their strength better than the corrugated flue. The 
Board of Trade rules, however, must not be accepted as 
representing finality. Indeed, they contemplate no pres- 
sure higher than 160]b. In any case it will be seen that 
to carry as much as 2501b. pressure in the ordinary 
or Scotch boiler appears to be out of the question, 
because the furnaces must either be very thick or too 
small in diameter. It must not be forgotten that iron 
furnaces are weaker than steel furnaces. They are, how- 
ver, not liable tocrack. Mild steel plates if thin are quite 
trustworthy; but when the thickness exceeds half an 
inch they are open to suspicion. No doubt a principal 
reason why locomotive boiler furnaces of steel have been 
more successful in the United States than in this country 
is due~to the circumstance that in America fire-box 
plates as little as jin. thick have been used to 
carry 140]b., while jin. plates are loaded to 160 1b. 
No English engineer is sufficiently heroic to adopt such 
minimum dimensions in conjunction with maximum 
pressure. The thin plates will not crack, but the thick 
ones will. 

Various suggestions have been made from time to 
time, and are still made, for getting over the difficulty 
which we have considered. The most recent is, perhaps, 
that embodied by Mr. W. R. Cummins in a paper, the 
first portion of which we dealt with in our last im- 
pression. Mr. Cummins proposes to do away altogether 
with furnaces internally fi and exposed to pressure. 
His suggested boiler is a plain cylindrical shell with flat 
ends, traversed by a large number of tubes. This boiler 
is seated on a brick and cast iron structure, and the fires 
are placed under the boiler shell, which is protected from 
their action by the fire-brick crowns of the furnaces. 
The flame an | heat pass into a “dry” uptake of fire- 
brick at the back, and thence return through the tubes to 
the front uptake, and from that to the chimney in the 
usual way. Forced, or rather assisted, draught is to be 
employed, the air being heated, and waste by radiation 
prevented by leading the air from the wind trunks over 
the bricks. Mr. Cummins claims for this boiler that “ it 
is perfectly suitable for a high pressure. There will be 
no straining from unequal temperatures. The cost. of 
manufacture will be considerably less than that of the 
present type of boiler. For the same heating surface 
the space occupied is less. A boiler 10ft. 6in. diameter 
contains the same heating surface as a boiler of the 

resent type 13ft. 6in. diameter, the lengths in both cases 
= the same.” There is, no doubt, much to be said in 
favour of this idea; but the fatal defect is the use of fire- 
bricks at sea. In English practice, at all events, boilers 
with brick furnaces have always failed. We may, for 
example, cite the s.s. Royal Dane. In her boilers the 
ordinary internal wet uptake was suppressed, and in its 
stead a fire-brick combustion chamber was constructed at 
thebackend. From this the products of combustion passed 
through flue tubes the whole length of the boiler. In all 
other respects the boiler was of the ordinary or Scotch type. 
It steamed well and made little smoke, but it was a total 
failure. The heat in the dry uptake became so intense 
that the tube ends could not be kept tight ; and this, be it 
remembered, with natural draught. All kinds of expe- 
dients were tried, but the boiler was a complete failure 
and had to be removed. Then the very ingenious boilers 
designed by Mr. Turner, of Liverpool, and tried in some 
of the Tower line boats, were failures. These boilers 
were somewhat of the locomotive type, but they had fire- 
brick furnaces, the crowns of which were extensions of 
the boiler; they steamed well, but were given to prime. 
Their principal defect was, however, that the tubes 
leaked and the furnaces could not be kept in repair. The 
violent motion of a ship in a gale is very trying to any 
brick structure. In the United States boilers are some- 
times used for marine p which are fired under the 
shell, the grates being set in brick chambers, and the 
products of combustion passed from the back to the front 
through tubes in the usual way. The statements made 
concerning these boilers are conflicting, but no English 
engineer is likely to suggest the trial of an externally- 
fired boiler at sea. 

In the course of the discussion which followed the 
reading of Mr. Cummins’ paper, little was said con- 


fired | cerning this fire-brick ; but Mr. Fothergill called attention 


to a point which raises the old puzzle, What becomes of 
radiant heat which is not utilised? Mr. Fothergill 
pointed out that the most efficient surface in a boiler 
was that of the furnace, and he cited many more or less 
well-known experiments to prove this, some of them 
historical. His belief was that as Mr. Cummins’ boiler 
could not utilise the radiant heat of the furnace, it would 
not steam well in spite of its large tube surface. In 
confirmation of Mr. Fothergill, we may say that man 
attempts have been made, especially in France, to wor 
boilers with furnaces of fire-brick outside them—with, ina 
word, “dry” furnaces. All such boilers are bad steam- 
makers, and uneconomical, although they serve a useful 
purpose in certain cases by permitting fuel to be used which 
could not be employed in an ordinary grate. It is well 
known that boilers worked with waste heat from puddling 
and mill furnaces are notoriously uneconomical. Some 
ears ago we carried out experiments with two flash flue 
oi 28ft. long and 5ft. in diameter, externally fired 


-| by the waste heat from two large ball furnaces. 


The coal was Welsh flaming, and of excellent quality. 
The rate of evaporation did not exceed 3} tons of water, 
measured from a tank, per ton of coal. Of course the 
iron carried away some of the heat. But it was occa- 





sionally found necessary to fire one of the boilers in order 
to — steam, even when no iron was being charged, 
and this seemed to make little or no difference. The 
question is, What becomes in such cases of the radiant 
heat? The question presents some very curious physical 
aspects. It has never yet received the attention it 
deserves. 





COMPENSATION FOR SUBSIDENCE IN THE SALT DISTRICTS, 


Mr. Brunner, M.P. for the Northwich. Division of 
Cheshire, which includes the chief salt producing districts in 
this country, has introduced a Bill in Parliament to provide 
for compensation to owners of property who suffer by the 
pumping of brine. The preamble recites :—‘ That in certain 
parts of England where brine pumping operations are exten- 
sively carried on for the pu of salt and alkali manu- 
facture, the effect is that subsidence of land, damage to 
buildings, bridges, and other public and private property, 
takes place, and that as no effectnal remedy by action at law 
exists for the recovery of compensation for the damage and 
loss thus caused, it is expedient that an Act should be passed 
for affording a remedy.” The Bill proposes to form a com- 
pensation district, the prime movers to be owners of property 
or local authorities, who shall approach the Local Govern- 
ment Board by a memorial. After due notice, inspection, 
and inquiry, the Local Government Board may issue a 
provisional Order for the formation of a Board, one-third of 
the number elected by brine pumpers, one-third by land 
owners, and one-third by sanitary authorities, which shall 
have power to appoint and pay surveyors, adjudicate on 
claims, invest money, &c. This rd shall form and main- 
tain a compensation fund for their district by levying a rate 
not exceeding 3d. for every 1000 gallons of brine raised— 
practically for every ton of salt made. The damage for which 
compensation may be recovered shall be depreciation of land, 
damage to buildings, or any structures, s, bridges, sewers, 
fences, raising and lowering, diverting and making good the 
same, ditto gas and water mains, and the works connected 
therewith. All claims to be duly considered by the Board, 
who shall adjudicate thereon. Under certain conditions an 
appeal is allowed to the county-court, subject, however, by 
ss leave of the judge, to an appeal to the supreme court. 
The Board has power to make bye-laws to prescribe forms 
and contents of returns of pumping, the returns to be made 
if called for every month; giving the quantities of brine 
raised ; failure duly to make returns is to be visited by a 
penalty. The Board may also summon brine pumpers to 
attend in person and to produce books, accounts, &c. Power 
is taken to form a reserve fund in order to meet exceptional 
claims. The Bill as drawn excludes Railway and Canal Com- 
panies, Trustees of the River Weaver, and the County Council 
of Cheshire, or any pumpers of brine from the benefits of the 
Bill, and is not to be retrospective. The Bill is backed by 
several members of Parliament for the county. The public 
— have made known the great damage which is caused 

y subsidences in the salt districts of Cheshire, especially in 
the neighbourhood of Northwich and Winsford. pos the 
been formed forty or fifty acres in extent, and as a consider- 
able portion of these towns lies within the sinking area, many 
buildings both public and private have suffered, churches and 
chapels have had to be pulled down, and removed or rebuilt. 
Many private dwellings have been abandoned, bridges over 
the navigation have been raised, and in some places public 
roads have become so insecure that they have either to be 
abandoned or diverted. The railways have also suffered, In 
1881 some landowners and others, whose property was dam- 
aged, promoted a private Bill, which was heard before a hybrid 
committee of the House of Commons, and strongly contested. 
The damage occasioned was made clear by evidence, but the 
fact that the existing law of underground water would be 
a by the passing of an Act of this description was 
regarded with terror by some great authorities, and the 
Colliery Association aided the opposition. A novel geological 
theory was also - unded by the opponents to the measure, 
viz., that the subsidenee would take place, independently of 
brine pumping, by the natural melting of rock salt, due to 
fresh water percolating from a higher level, and discharging 
itself into the sea as a syphon. It was further contended 
that an impost of 3d. per ton would ruin the salt trade. The 
action taken in 1881 attracted a great deal of public attention, 
and the question has not been allowed to rest, jally since 
1887, when the salt manufacturers combined to form a 
union, and forthwith largely increased the selling prices of 
their commodity. It is now almost universally admitted 
that brine pumping is the cause of the damage, and the 
managing director of the Salt Union, in his private capacity, 
has given upwards of £20,000 to form the nucleus of a fund 
for compensating those injured. The union, as a limited 
liability company, naturally refers applicants to their legal 
position. The fight in Parliament will be unusually 
interesting, especially to persons who remember the 
theories advanced and parts taken by some of the chief 
actors in 1881, whose interest in the meantime in some cases 
has a changed. Now, as then, the directors of 
Messrs. Brunner, Mead, and Co., who, for the purpose of 
their alkali manufacture are, after the Salt Union, the largest 
pumpers of brine, support the Bill as an act of justice to the 
community. 

THE MIDLAND RAILWAY, 


THERE is one important exception to the general decrease 
in the dividends of the great English railways in the case of 
the Midland. But as it had an increase in its gross receipts 
for the past half-year of no less than £236,000, that enlarge- 
ment of the dividend is not to be wondered at. The Midland 
Railway is also the company which has of late been spending 
the most lavishly on capital account. In the past half-year 
it spent no less than £395,000 on capital account on lines and 
works that are open for traffic; it expended £156,000 on 
lines in course of construction ; arfd £386,000 on new workin 
stock; so that with a few smaller items there was expend 
in the half-year a little over £1,000,000 sterling; and as 
the official estimate of the expenditure for the current half- 
year is £1,250,000, it appears that there is even an increased 
rapidity of expenditure contemplated. Of this latter sum no 
less than £830,000 are to bespent on additions and extensions 
of the lines and works that are open for traffic; and the next 
largest item is to be found in the expenditure on the four 
lines and works that are in course of construction—the 
Dore and Chinley and Saxby and Bourne being the most 
important, judging by the amount spent in the past half-year. 
So long as the company can pay 3 per cent. on its debenture 
stock, 4 per cent. on its guaranteed and preference 


stock and 7 per cent. on its ordinary, there is little doubt 
that the rate of capital oe will be allowed, but 
inary shares there will be sharp 


when dividends fall on theo 
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criticism. Like other railways, the Midland has had to pay 
a large sum additional for the coal and coke for locomotive 
power—the cost having been increased by £50,000. * It is 
noticeable that the nger traffic shows — numerically 
in both classes in the past half-year, but the financial results 
indicate improvement only in the third class. It is in the 
mineral traffic, however, that the Midland has shown the 
largest growth last year, though all the large items of 
receipts show an vance, and thus the accounts are 
favourable, — the enlargement of the working expenses 
has been repaid. The current half-year seems to open 
favourably for the Midland, for its takings are still advancing, 
and that more rapidly than those of any other of our lines; 
and with the vast expenditure that it has of late made and 
is still making on capital which must soon begin to be pro- 
ductive, that increase of the <agese. ge should go on, whilst 
with coal a little lower in price, and cheaper iron, steel, and 
copper, there ought to be some reduction soon in the propor- 
tion that the working expenses bear to the gross receipts. 
The enlargement of the — account is, however, so ve' 
rapid as to make it probable that some check will be applied 
in this direction before many half-years are over, and if 
the energies of the Midland Company were more devoted to 
meeting and fostering traffic, its receipts might still more 
advance. 


THE EIGHT HOURS’ MOVEMENT. 


THE conference between coalowners and colliers’ repre- 
sentatives, from which Mr. John Morley anticipated so much, 
has ended with the result that the dispute remains precisely 
as it was before the negotiations commenced. the coal- 
owners have put their case before the public. It is a clear 
and convincing one. The result of the new arrangement, 
they say, would be to reduce the output of coal from 20 to 25 
per cent., which would mean a proportionate increase in the 
cost of production. This lessened output and enlarged cost 
would inevitably lead to dearer fuel, which would have a 
disastrous effect upon the industries of the country dependent 
upon supplies of coal. At the present time, it is pointed out, 
many firms owning blast furnaces and rolling mills find it 
impossible to carry on their concerns at a reasonable profit, 
even at the current prices, for advance on these values would 
lead to a complete stagnation of the iron trade and many 
other industries connected with it. Blast furnaces would be 
blown out, rolling mills would be stopped, shipbuilding and 
engineering works would be unable to carry on their opera- 
tions, and the result would be an enormous diminution in 
the demand for coal, a fall of prices, and a serious struggle 
between coalowners and miners for a reduction of wages, and 
a return to reasonable hours of working. The coalowners 
ask, if Parliament is to be asked to fix the hours of adult 
labour, why should it not also fix the rate of wages and the 
rate of profits to be earned in this industry? Why not, in 
fact, have Parliamentary interference all round? There are 
about 600,000 miners employed in this country. They repre- 
sent about 3,000,000 of the population out of a total population 
of 38,000,000, who are all more or less consumers of coal. If 
the eight hours’ day were made compulsory by Act of 
Parliament, and the price of coal was thereby largely 
increased, the coalowners submit that it is perfectly certain 
the 35,000,000 would demand that it be supplied at a 
reasonable price. There is not the slightest expectation that 
the miners will strike for a working day of eight hours. 








LITERATURE. 


Handbook for Mechanical Engineers. By Henry Apams, 
Professor of Engineering at the City of London College, 
M. Inst. C.E. Second Edition, revised and enlarged. 
London; E. and F.N. Spon, 1891, 


In the preface to this useful book the author says that 
“the favourable reception which was accorded to the 
‘ Notes on Mechanical Engineering ’ outside the circle of 
students for whom they were originally compiled, has 
induced him to recast the whole under a new title, and 
to include additional matter, with the object of rendering 
the work still more acceptable to engineers in practice.” 
After having looked through the greater part of the book 
carefully, we are glad to find that the comprehensive and 
useful collection of notes and formule which the book 
now presents is one which fully merits its acceptance as 
a necessary addition to the mechanical engineer’s handy 
books of reference. It contains notes and formule upon— 
(1) fundamental genres in mechanics; (2) varieties 
and properties of materials; (3) strength of materials 
and structures; (4) pattern making, moulding, and found- 
ing; (5) forging, welding, and rivetting; (6) workshop 
tools and general machinery ; (7) power transmission by 
belts, ropes, chains, and gearing; (8) friction and lubrica- 
tion ; (9) thermo-dynamics and steam ; (10) steam boilers; 
(11) the steam engine; (12) hydraulic machinery; (13) 
electrical engineering; (14) sundry notes and tables; 
Appendix I., syllabus of City Guilds Institute ; Appendix 
IL., syllabus of Science and Art Department ; Appendix 
III., syllabus of City of London College. The various 
notes are selected with a practical knowledge of an 
engineer’s most frequent requirements, and it must be 
taken as equally useful to the student as giving facts and 
values relating to actual problems, forming a practical 
antidote to the more or less useless puzzles put together 
a3 class and examination questions. Whilst acknow- 
ledging the usefulness of the book, we must point out 
a few errors or necessary improvements in another 
edition. A good index is absent. An engineering book 
of rules, tables, notes, and data should be easy. of refer- 
ence, and a really good index is of the first importance. 
The next thing has reference to the notes and formule on 
belting. The author correctly remarks that wide belts 
are less effective per unit of sectional area than narrow 
belts, but we cannot agree with him that a belt should 
never exceed eighteen inches in width, although in most 
cases where more than that width is required, it would 
b> better to use two belts. 

For the strength and power transmission capacity of 
lelts, four rules are given. Two give the same results, 
a third gives 55 per cent. of that given by the two first, 
and the fourth gives 70 per cent. No reason is given for 
sele sting one or the other. 

Concerning consumption of fuel, it is stated that the best 
coal is usually rated as giving ten millions of foot-pounds 
of work per lb. of coal consumed, of which more than 





one-fourth is lost in the best boilers. This is a mis- 
leading paragraph, as it mixes up the theoretic foot-pounds 
due to heat units given off by combustion of 11b. of coal 
and the actual steam boiler and engine. On p. 185 it 
is stated that “a given quantity of fuel will evaporate the 
same weight of water at all temperatures.” This is 
quoted from a well-known author who wrote a good 
many years ago, but it has been for some years known 
that this is not true, and the difference is an important 
one in connection with the economy attending the use of 
high-pressure steam, 


A Text Book on Assaying. By C. Berincer and J. J. 
BERINGER. 8vo., pp. 400. 
Co. 1890. 

Tus volume, which is essentially of a practical charac- 

ter, contains all the information that the assayer will find 


ry |necessary in the ordinary routine of the commercial 


examination of minerals. The processes for estimating 
the different metals are well described, and the necessary 
2 ayy for insuring accuracy in the results are more 
ully noticed than is usual in some books on similar 
subjects. The authors properly state that the distinction 
between assayers and analysts will in time be difficult to 
detect, and therefore they have properly included a 
large amount of matter dealing with more refined 
analytical methods, as their space, after due consideration 
of the rougher, although perhaps more generally service- 
able methods of “fire assaying,” would permit. The 
section on Copper is very fully treated, as might be 
expected from the circumstance that one of the authors 
was formerly chief assayer to the Rio Tinto Company in 
London, and that on Iron contains a better discussion of 
the methods of avoiding error in the volumetric assay 
than we remember to have seen elsewhere. The rarer 
elements also receive a fair share of notice, though as wight 
be expected where substances are not commercially 
valuable, practically useful methods for determining 
them have still to be devised. 

In the preface the authors state that they ‘“ have 
intentionally omitted to a large extent to mention the 
names of those who have originated or modified the 
various processes. The practice of naming a process after 
its discoverer is becoming objectionable. It is a graceful 
thing to name a gas-burner after Bunsen, or a condenser 
after Liebig, but when the practice has developed so far 
that one is directed to Finknerise a residue, or to use the 
Reichert-Meissl-Wollmy process, it is time to stop.” 
While we are agreed with them as to the inconvenience 
of the uncouth Germanisms in the latter part of the sen- 
tence, we must demur to the statement that the gas- 
-burner and condenser in question were named as matters 
of compliment, in fact these names simply record those 
of the inventors. If the authors’ practice were to be- 
come general, only processes due to distinguished inven- 
tors would have any right to be named, and this would 
be hard upon the undistinguished ones, who, after all, are 
in a majority. Taken as a whole, the work may be con- 
sidered as one of the best of its kind, and likely to prove 
of value to the class to whom it is-addressed, namely, 
those connected with mines. 


Practical Mining: A Field Manual for Mining Engineers. 
With Hints to Investors in Mining Properties. By JoHN 
G. MurpHy. 12mo., pp. 106. New York: Van Nostrand. 
1890. 


Tuts work, which is little more than a pamphlet, has 
been written at the request of friends, to point out, as 
briefly as possible, the nature of the knowledge to be 
sought in investigating mining properties, and by 
exposing some of the sources, to limit the frequency of 
error; and with this intent he goes over the principal 
points to be inquired into by ——. purchasers, and 
gives warning against all and sundry obstacles likely to 
be encountered in such investigations. The author seems 
to be a man of considerable experience, and discusses the 
different elements, such as facility of transport, fuel, 
wages, character of the ores, &c., upon which success or 
failure is likely to depend, with a breadth of view indi- 
cating long familiarity with such matters. He is, 
however, not without decided opinions, especially as to 
men who sell machinery for dressing slimes, and who pro- 
pose to treat the tailings of Mexican mines where patio 
amalgamation is used, both of which he considers likely 
to be hopeless failures, and gives a very amusing account 
of such men and their ways. Another section is devoted 
to a study of the manners and customs of the “ mine 
shark,” an animal that appears to figure extensively in 
American mining practice, if the author is to believed, 
and whose ways are illustrated by the history of the rise 
and fall of an American company for working a mine in 
Mexico, in which Messrs. A., B., and C., New York 
business men, a Mexican, a mine shark, and a cheap 
expert, figure in a manner that recalls the financial 
history of the Glenmutchkin Railway. The business 
men seem to be imposed upon by the shallowest tricks 
and pretences of the shark, and, in fact, do not display 
any characteristic ability except in unloading their 
shares upon each other, and no doubt incidentally upon 
the public, as soon as someone, by means of a plain man 
who is apparently commissioned by an outside specu- 
lator, has ascertained that the affair is thoroughly 
worthless. The story, though not edifying, is decidedly 
amusing, but with the amusement comes a feeling of 
wonder as to why the book was ever written, and where 
the very juvenile mining engineers are to be found who 
could require such a field manual. 


The Elements of Machine Design. Part I. General Prin- 
ciples, Fastenings, and Transmissive Machinery. By W. 
CAWTHORNE Unwin, F.R.S., M. Inst. C.E. Eleventh 
edition, revised and enlarged. London: Longmans, 
Green, andCo. 1890. 


Tuts book is so universally known and appreciated as a 
text-book for students and for drawing-office use, that, 


London: Charles Griffin and | P 





— 


were it not for the additions that have been made, it 
would be unnecessary to do more than announce the 
appearance of this edition. To meet the requirements of 
a book of the kind that grow out of the developments in 
mechanical arts and construction, extensions to so many 

arts of the book have become desirable, that to avoid too 

ulky @ volume it has been necessary to divide it into two 
volumes. This Part I. contains, with the exception of 
that which relates to tubes, pipes, and pipe joints, the 
first twelve chapters of the fourth edition. The latter 
contained 503 pages, and this new edition, containin 
eleven out of the seventeen chapters, consists of 45 
pages. The additions to the subjects treated occupy 110 
ages. There is, thus, ample reason for making two 
volumes of the work, although it is an inconvenience in 
some respects. The part relating to gearing is very 
largely supplemented by new practical methods of setting 
out teeth for wheels of different kinds, and some im- 
portant additions are also made in the part relating to 
strength of materials, including some additions to the 
part relating to the collapse of boiler flues. The author 
points out the relation existing between the form of 
collapse of long flues and the curvature of flexure of lon; 
columns, and shows that the number of lobes into whic 
a tube collapses bears a distinct relation to the ratio of 
length and diameter of the flue. This is one of the few 
books that a mechanical engineer must have. 








NavaL ENGINEER APPOINTMENT.—The following appointment 
has been made at the Admiralty :—Staff-Engineer G. $8. Newton 
to the Renown, to date February 18th. 

THE INSTITUTION OF CIVIL ENGINEERS: ANNUAL GATHERING OF 
MANCHESTER STUDENTS.—The fourth annual dinner of the Associa- 
tion of Manchester Students of the Institution of Civil Engineers 
took place on the llth inst. at the Victoria Hotel. Mr. J. 
Abernethy, past president of the Institution, occupied the chair ; 
and among those present were Professor Boyd Dawkins, F.G.S., 
Mr. T. Ashbury, Assoc. M. Inst. C.E., Mr. R. H. Heenan, M.Inst., 
C.E. (president of the Association), Mr. W. Sterling, Mr. E. 
Leader Williams, M. Inst. C.E., Mr. W. B. Worthington, Mr. L. 
B. Wells, M. Inst. C.E., Mr. A. Ross, M. Inst. C.E., and Mr. J, 
Price. After the usual loyal toasts, ‘‘The Institution of Civil 
Engineers” was proposed by Mr. C. F. Budenberg. The chairman, 
in acknowledging the toast, said the Institution at the time he first 
attended its meetings as a youth in Telford’s time consisted of 
associates and members to the number of 238. At the present day 
it reached 4577, exclusive of 916 students —a class which did not 
exist fifty years ago. He had been engaged in the profession for 
upwards of fifty years, and during that long period he could trace 
the enormous progress which had been made in this country. Fifty 

ears ago engineers had to resort a great deal to their mother wit. 

hey had not the appliances of the engin ers of the present day. 
Railways were only then commencing, hydraulic power was not 
cogliel to engineering work at all; electric cables and electric 
wires were entirely unknown, and steel was very little used in the 
construction of great works. In short, the engineers of the pono 
day had the appliances, and the technical education in addition, 
which gave them enormous advantages over the engineers of past 


times, provided that with energy and industry the —_ them- 
selves to carry out their professional duties. r. En gy 
r. R. H. 


cei “The Association of Manchester Students.” 
eenan, in nding, said during the time he bad been president 
he had done his best to bring about a union of the students with 
the older members of the profession, because the example of the 
older members could not very well be followed by students who had 
never seen them. Mr. Abernethy had promised to do his best to 
obtain some assistance for them from their London brethren. He 
concluded by presenting to Mr. A. D. Greatorex a testimonial and 
an address, in recognition of his services to the Association as hon. 
secretary for four years. Mr. Greatorex acknowledged the pre- 
sentation. Mr. W. Stirling next gave ‘‘The Owens College and 
kindred Engineering Societies,” and the toast was responde< to by 
Mr. W. B. Worthington. Mr. L. B. Wells then proposed ‘‘ The 
Ship Canal,” and in doing so said the Manchester Ship Canal was 
undoubtedly a work of enormous importance to Manchester, and it 
was also of enormous importance to the students of that Association. 
They were all interested in engineering works, and there had never 
been such an opportunity of seeing such diversity of work within a 
short distance of a town as there was now between Manchester and 
Eastham. Mr. Leader Williams, who replied to the toast, said 
those who had charge of the Ship Canal had their difficulties, but 
an engineer was not worth his salt if he could not triumph over 
difficulties. The present difficulties had not arisen through matters 
over which either he or Mr. Abernethy had any control. They put 
on a percentage of 10 per cent. to cover contingencies, and they 
were fortunate enough to get a contractor of high position to take 
the work without their contingencies. For three years they did 
not encounter any difficulties, and naturally the shareholders and 
everyone else said they were going to triumph. However, there 
came a winter which gave them a great flood in November and 
another in December, and then, when the earth was all frozen and 
incapable of taking in any moisture, there came another flood in 
January. No sooner had they cleared the water of the first flood, 
and before their works had got dry, there set in one of the most 
intense frosts that had occurred for a considerable number of 
years. That difficulty they also got over, but then, to make the 
thing if possible worse, there came a strike. They had now got 
over that, and he had no doubt that in the end they would get over 
all their difficulties. The canal had now got into financial] difficulties 
through no fault of theirs. It wasa great misfortune to have Mr. 
Walker, the contractor, taken away from them ; but when he had 
gone the question arose how the work was to be carried on. The 
company were carrying it on successfully, and he had no doubt as 
to the successful completion of the work. The time would 
come before long when they would see ships in the docks of 
Manchester and Salford. The extra works they had had 
to undertake had been forced upon them by powers out- 
side the company and outside its officials, and under these 
circumstances they had got into difficulties, but he ventured 
to say that if these works had been carried out as designed by 
Mr. Abernethy and himself they would have been completed abso- 
lutely within the Parliamentary estimates. Mr. Heenan, in giving 
‘*The Channel Tunnel,” characterised it as one of the test 
engineering works of the future. Professor Boyd Dawkins, in 
responding, said he thought the aims of the Ship Canal and the 
Channel Tunnel were exactly the same. The object in each case 
was to enable merchants in Liverpool, Manchester, and London to 
transport their goods to the Continent and put themselves in touch 
with that complex system of railways by which s could be 
conveyed far and wide to Madrid on the one hand and St. Petersburg 
ontheother. At the present moment they found placeslike Antwerp, 
Bordeaux, and Hamburg were rapidly coming to be centres 
towards which steamers were going instead of to Liverpool and to 
London, and it seemed to him, therefore, that unless the mer- 
chants of this country could place themselves in touch with the 
railway system of the Continent they would be left out in the 
cold. He ridiculed the military objections to this scheme, and 
said that although they had been stopped by the Government the 
result of their operations so far would effect an economic revolu- 
tion in this country, for they had struck at a very easily workable 
depth those coal measures which were of such vast importance in 
Belgium and in Northern France. The toast of the visitors was 
proposed by Mr. A. Ross and acknowledged by Mr. J. Price. 
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DUPLEX FACE PLATE LATHE. 





DUPLEX FACE LATHE. 


THE above engraving illustrates one of a new pattern of 
face lathe recently made by Messrs. Lister and Co., Keighley. 
As will be seen, the lathe is fitted with three tool boxes to 
each face-plate. Each face-plate is independently driven 
from a separate overhead countershaft; and each is provided 
with double gearing, making eight speeds. The face-plates 
are 4ft. Gin. diameter. 














NEW BAND SAW GUIDE. 





The annexed engravings illustrate Wright’s patent new 
saw guide, as made by Messrs. J. Sagar and Co., Halifax. 








Fig. 1—WRIGHT'’S BAND SAW GUIDE. 


The extension of the use of band saws in recent years has 
been much more rapid than formerly, a result chiefly due to 


Fig. 2 





small improvements in detail which have been made. A 
véry* important detail is the band saw guide. Wood does 





vot’ answer the purpose, and. a stationary piece of metal to 


extracted the cartridge; No. 4 entered the shot; No. 5 
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take the back thrust gives rise to heating by the friction, and 
originates molecular change at the back of the saw, which 
causes it to snap. If oil or grease be used to reduce this 
friction, it destroys the rubber on the saw wheels. Runners 
or pulleys which receive the back thrust of the saw are better 
than the fixed piece of metal, but the saw cuts a groove, and 
the pulley needs re-turning or renewing. By the guide we 
illustrate, the saw is supported and guided at the back and on 
each side, and the side supports are adjustable so as to 
remain close up to the roots of the saw teeth. It consists of 


Fig. 3 





a metal body, in which is mounted a steel disc, Fig. 3, at one 


| side of the path of saw, so that the saw bears against its face 
| near the edge and causes it to rotate at the speed the saw is 


moving; there is of course a little friction, but the contact 


| surface being large, the heat generated is not enough to 
| damage the saw, either by crystallisation or disturbing the 
| temper. 


Above and below the disc are the steel guide plates, 
and the disc itself can be adjusted backwards or forwards so 
as to accommodate various widths of saws. We are informed 
that about 3000 of these guides are in use, and they can be 
fitted to almost any kind of machine. 








A NEW GUN-MOUNTING. | 





A TRIAL was carried out at Portsmouth on February 10th 
with a new Gin. quick-fire gun and mounting, under the | 
supervision of the officers of H.M.S. Excellent, the gun being | 
worked by a detachment of blue-jackets from that vessel. | 
The gun was mounted in the bows of the gunboat Kite, a | 
structure having been erected to represent the ship’s side, with | 
a view to trying the gun as if it were mounted “ between 
decks” on board a large cruiser. The — was to fire 
100 rounds in series of ten to twenty, which series were to be | 
fired with as much rapidity as possible. The weight of the 
projectile was 100]b., and the weight of the powder charge 
34 1b. of E.X.E. powder. The whole of the programme was 
carried out without the slightest hitch, everything working 
as satisfactorily at the end of the trials as it did before 
the trials commenced. Ten rounds were fired for rapidity in 
1lmin. 32sec., which gives an average of rather over six 
rounds a-minute. 

The gun was also tried at angles of elevation up to 
15 deg., which is the maximum required. by the Admiralty 
when the gun is mounted between decks. The ease and 
accuracy with which the gun can be trained and elevated 
were fully demonstrated by the following portion of the pro- 
gramme :—Two targets were laid out about 1000 yards apart, 
and from 1500 to 2000 yards from the gunboat, which 
steamed a course as if to pass directly between them. Two 
series—the first of ten and the second of twenty rounds— 
were then fired, each alternate round being fired at a different 
target. Thus the gun had to be trained through an arc of 
nearly 60 deg. between each round, and the elevation also 
had to be altered. Excellent practice was made throughout 
the trials, and the first ten rounds, which were specially 
fired against time, were fired in two minutes and four 
seconds. Electric firing was used throughout the trials, and 
not a single missfire occurred. 

The crew consisted of five men, with duties as follows:— 
No. 1 sighted, elevated, trained, and fired the gun; No. 2 
opened and closed the breech; No. 3 assisted No. 2, and 





entered the cartridge. These five men made up a full crew, 
but two men would have had no difficulty whatever in keep- 
ing up a fairly rapid fire for a short time, as No. 2 could have, 
without difficulty loaded the gun as well as worked the breech 
screw ; indeed, if such an emergency ever arose, and only 
one man was available for fighting the gun, he could still do 
so, and probably fire more rounds in a given time than a 
full gun’s crew would with an ordinary breech-loading gun. 
This gun has now fired nearly 200 rounds in the way of trialg; 
but the Admiralty contemplate firing yet another 100 soul 


| with the mounting arranged as for the upper deck of. a 


cruiser. The ease with which the breech screw was worked, 
even at the end of the trials, was specially remarked, tio 
— effort ever being found necessary to either open or 
close it, .and it was thus demonstrated that the Elswick 
system of quick firing can be most effectively adopted for 
guns of this size. 

There was tried on this occasion, for the first time, a 
special arrangement for testing the electric-firing circuit and 

imer. This was done by means of an instrument which is 
fitted on to the electric-firing pistol, and gives forth a ringing 
sound whenever the circuit is complete. This information 
would be conveyed at once to the firing gunner if everything 
is correct before he attempts to fire. The instrument also 
provides a means of warning whenever the gun is loaded, 
and thus is dangerous to approach within the limits of range 
or recoil. The very exhaustive trial of firing the 100 rounds 
in rapid succession proved that this little instrument did its 
work thoroughly, without being in the least disturbed by the 
shocks. 

The annexed table gives the results of experiments 
carried out on board H.M. gunboat Kite at Portsmouth, 
February 10th, 1891 :—6in. 40-calibre quick-fire gun on C.P. 
mounting, erected as for between decks. Weight of gun; 
5 tons 15 cwt.; weight of mountings, 6 tons 0 ewt. 1 qr.; weight 
of projectile, 100 1b.; weight of powder, 34 Ib. E.X.E. 





: — —_ somaebinen — 





Rounds. | Elevation. ‘ao. Remarks. 
| Min. Secs. | 
lto 10 5° me | 30 | These were not fired for rapidity. 
ll to 20 10° 2 58 | Considerable delay, owing to ves- 
| | sels getting into range. 
21 to 30 15° x. 8 | 
8l to 40 ‘al ; 1 54 
r, about 
41 to 50 { wnat) 2 @|- 
51 to 60 ms 1 31 Fired against time. 
61 to 70 y / 2 x8 | Aimed at a fixed target 1500 yards 
distant. 
71 to 80 about 1° 2 144 | Aimed ata fixed target from 1200 
| to 1500 yards distant. 
81 to 90 about 2° 2 2% | Aimed at two targets The gun 
| trained on each alternately. 
91 to 100 1° 50’ 2 4 | Aimed at two targets. The gun 


trained on each alternately. 


Nortr.—A deduction of 39 secs. was made on the total time, on account 
of something obscuring the range. 


The shooting throughout the practice was considered 
very good. 








TRADE Marks IN JAPAN.—The remedies open to British sub- 
jects whose trade marks are infringed by British subjects in 
Japan are, in view of the existence of extra-territoriality, the 
same as those open to them elsewhere wherever the offending 
parties are amenable to English law. British subjects are pro- 
tected against the infringement of their trade marks in Japan by 
the subjects or citizens of such Powers as have joined the 
International Convention for the Protection of Industrial Property 
in so far as the laws of those Powers apply in extra-territorial 
countries, Against the infringement of their trade marks in 
Japan by the subjects or citizens of other Powers, British subjects 
have no remedy. ere are no remedies open to British subjects 
whose trade marks are infringed in Japan by Japanese subjects. 
Until a few years ago the Japanese Government did not hesitate, 
when cases of such infringement were brought to their notice by 
the diplomatic representative of the country concerned, to lend 
its assistance in putting a stop to the practices complained of. 
Of late years, however, it has declined to interfere, on the 
ground that so long as extra-territoriality exists, and its own laws 
are not binding on foreigners in Japan, it cannot, in accordance 
with any express provision of law, compel its subjects to respect 
foreign trade marks. 








Fes, 20, 1891. 





THE ENGINEER 


153 





co 





THE STANLEY SHOW. 


How to utilise the whole available power of the human 
frame to the best advantage for the ponucines of cycles has 
been a problem that has taxed the ingenuity of many 
inventors, and up to the present time nothing has been intro- 
duced to supersede—for all-round work—the pedal crank axle 
gear for the propulsion of these machines; but now for the 
first time we are introduced to a new combined hand-and-foot 
power gear, which certainly seems to possess considerable 
merit, It is called the “ Zimmer” double-hand lever 


Fig. 8 





n Trad- 


mechanism, and is being introduced by the Euro 
ing Company, of Coleman-street, E.C. We illustrate a! 
machine fitted with this mechanism at Fig. 8. The mechan- | 
ism is applied to a machine with the ordinary pedal crank 
driving gear, and on the centre of the crank axle is fitted a 
drum connected to the axle by a clutch. This drum is con- 
nected by a suitable rod or its equivalent with a short arm 


moun on the handle bar, which is so mounted in the 
socket carrying it as to be capable of a rocking movement 
therein. The ends of the handle bar are carried well back to 
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give the greatest. amount of leverage, and a suitable locking 
evice is provided whereby the bar may be locked rigid to the 
socket ing it, or—when it is desired to use the gear—to 
be loose therein, thereby allowing the ends of the handle bar 
to be pulled upwards against the downward thrust of the 
pedal, and so, through the connection and clutch drum on the 
axle, augment the driving power applied to the said axle. 
That considerably increased power is obtained there can be 
no doubt, as we succeeded with the combined foot lever and 
hand lever mechanism fitted upon the stand to illustrate the 
power of the gear, in raising a weight of 5 cwt., which we found 
quite impossible with the foot and lever alone, even with a 





are more perfectly worked out and the mechanism made less 
conspicuous, that this device may find a market. 

We were glad to find that Harrison Carter’s chain lubri- 
cator continues to grow in popular favour, and those who 
were dubious of the merits of this invention should not have 
missed the ‘‘ Rover ’’ bicycle on view on Stand 129 with this 
device fitted, and having the side of the case cut away, so 
that the chain could be closely inspected. Here was quite a 
’ revelation, and only those who know from experience into 
what a state the driving chains of cycles get after, say, the 
shoft 5; of three months, can appreciate the perfect con- 
dition in which this driving chain—constantly running in an 
oil bath—was, The bushes of the chain and the teeth of 


the wheels barely showed any wear at all after months of 


constant use. We were promised a trial of this device after 
the last exhibition, but, unfortunately, the machine we had 
selected was so closely built that it could not be fitted with 
this device, but we hope that a machine now being built 
will permit of its use, and thereby give us the opportunity 
of personally appreciating this luxury. 

Mr. Kitto, the inventor of the foot brake called after him, 
and which we commented upon last year, has now gone into 
the cycle tradé, and we believe that Messrs. Kitto and Co., 
although about the youngest firm in the trade, are the largest 
manufacturers in the West of Exigland, the’ 
location of their works being Plymouth.' 
Messrs. Goy and Co., of Praed-street, W., 
who are one of the largest agents in: the 


Fig. 14 








cycle trade, endeavoured to fill the blank 
caused by the absence ofall the old established 
firms, by exhibiting about half-a-dozen 
specimens of many of these leading but absent firms, which 
t ey had purchased for the purpose, and which they were 
undoubtedly within their right in exhibiting, although the 
deed by which the absent firms were bound: covered not only 
themselves but their agents. Amongst. the firms whose 
machines were exhibited by Goy and Co., were Messrs. 
Humber and Co., the Coventry Machinist’s Co., Messrs. 
Singer ahd Co., Messrs. Linley and Biggs, Messrs. Starley 
Bros., Messrs. the Centaur Cycle Co., and Messrs. J. K. 
Starley and Co. 

In fittings, a new firm, the Nottingham Machinists’ Co., 
had several novelties, one of which is a new hollow rim, which 
is made out of a strip of steel, the joint being a folded one, as 
| shown by Fig. 9, pe 





| 








| their specialities which struck us favourably was their | 


| method of mounting the driving chain wheel on to one of the 
| driving cranks instead of direct on to the axle, thereby saving 
| one keying on, and allowing the bearing to be extended right 
| up to the boss of the crank, while at the same time it facili- 
| tates the changing of the gear wheel should it be desirable to 

do so. The method of mounting the chain wheel on the crank 
| will be apparent on reference to Fig. 10, which illustrates this 


| device. In lamps nothing very novel was forthcoming, and 
| for once an electric lamp was not on view. It would be 
FIG. 


worth while for electricians to try and give cyclists a small 
portable lamp of a moderate weight, and capable of giving 
a light for, say, six or eight hours at a moderate cost. Per- 
haps they do not think that the demand is great enough, but 
we think differently, and if a trustworthy lamp was placed on 
the market the demand would bealmost unlimited. Perhaps 
now that the Vautin: Serrin Electrical Engineering Com- 
pany, Limited, has brought electric-driven cycles within the 
range of possibility, it will devote attention to electric 
lamps specially adapted for cycles. The electric tricycles and 
Bath chairs exhibited by this company seem to leave nothing 


Fig. 16 Fig. 17 











to be desired, except pen the alteration of the law which 
requires a red flag to be carried in front of vehicles propelled 
by mechanical power. But to return to lamps we are glad to 
see that the ‘‘ Holophote” lamp of which we formed so good 
an opinion last year is now in the hands of Messrs. Lucas and 
Son, of Birmingham, the makers.of the well-known “ King- 
of-the-Road”’ cycle lamps, and we now anticipate that it will 
become a universal favourite. A good feature about this 
lamp, apart from its brilliant lighting powers, is that the 
oil reservoir marked A—Fig. 11, which illustrates this- lamp, 
is attached to the bottom of the lamp, and can be removed 
without interfering with any other part of the lamp. 

By far the most important feature of the exhibition was 
the tire question, and one could not help noticing how 
universal the pneumatic tire has become; not any of the 
exhibitors being: without one or more machines fitted 
with this tire. The pneumatic tire has done more to 





| the case to be fixed to the rim by lacing. 
does not require brazing. Another of | 


any other invention 


revolutionise the cycle industry than. 1 
relating to these machines ; and alth the construction of 
these air tires yet leaves much to be , the increased 
speed and the great comfort to be derived from their use is 
such as to outweigh the risk attendant on their use. » The 
old adage that there is nothing new under the sun was never 
before more completely verified than in the case of the 
pneumatic tire, which recent investigation shows was the 
subject of a patent as far back as the year 1845; and how 
this affects the patents held by the Pneumatic Tire 
Company it is not our province to inquire into, but the fact 
that the broad principle of air-inflated tires is common 
property has brought many inventors into the field, and will 
no doubt have a healthy tendency in the development and 
tion of this class of tire. 
. The pneumatic tire, as introduced by the Pneumatic Tire 
Company, of:Dublin, consists of three essential parts :—First, 
an air chamber made of very thin and pure rubber; secondly, 
of a canvas case to envelope the air chamber ; and, thirdly, 
of an outer cover of rubber to form the wearing surface, and 
protect the air chamber from injury. Of these three parts, 
the canvas envelope-is the most important, as it defines the 
size of the air chamber, and makes it uniform throughout. 
In the earlier tires this was not thought of much importance, 
but practice has shown that a rubber chamber filled with air 
under pressure cannot-be-kept of one uniform shape without 
the introduction of'an envelope of some non-elastic substance. 
In the construction adopted by the Irish company both the 
canvas envelope and the outer rubber cover are cemented on 


| to the rim, so that should the air chamber be punctured or 


otherwise damaged, it is necessary to strip the outer cover 
to get at the canvas envelope, and to cut open this 
envelope before the airchamber can be got at. When 
this is done, and the -puncture is localised, it is easily 
enough repaired it by cementing on a small patch of 
sheet rubber.. The air chamber:when repaired is returned 
within the canvas.envelope, the opening thereinis sewn up, and 
afterwards strengthened -by cementing over the sewn joint a 


._patch of canvas, and the outer-rubber cover is then cemented to 


the rim again: All this takes some considerable time, and 
we cannot help thinking that before long some simpler and 
equally as efficient—if not more so—method of confining 
the air chamber, and yet making it more get-at-able, will be 
devised. A step in this direction has been made by the 
Smith Patents Company, who have made the outer 
case of leather faced with rubber, and have adapted 
The North 
British Rubber Company constructs an air-inflated tire 
in the manner illustrated by Fig. 12. From this it will be seen 
that the rubber cover is simply held in the rim by the 
pressure of air in the air chamber. We doubt whether this 


| will stand the test of actual practice, as should the pressure 
| of air decrease whilst the machine is being ridden, the 





probabilities are that the outer rubber cover would be forced 
out of the rim. Messrs. Harrington and Co., of “Cradle” 
spring fame, showed several new sections of tires, the most 
practical one being an improved pneumatic, in which the air 
chamber is enclosed within the metal rim, so that all fear of 
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damage by puncture is removed. The tread of the tire is 
made of a square section of hard rubber, and it is adapted to 
slide through a narrow orifice round the metal rim and 
operate on the air chamber within. Providing that-no wear 
takes place between the tread of the tire and the rim, and 
that water and grit can be kept out, we think this tire should 
prove an acceptable substitute for the pneumatic. 

The outcome of the introduction of the pneumatic tire has 
been to increase the size of rubber tires generally, and to so 
vary the section and distribution of the rubber as to obtain 
the greatest amount of resiliency. The first step taken was 
to make a cylindrical hole throughout the length of the tire, 
and generally excentric with its outer surface; so as to present 
a thicker: wall of rubber at the point intended to come in 
contact with the road. This hole served two purposes ; first, 
to increase the resiliency of the rubber by throwing the 
weight on to two side walls instead of on to a solid mass; 
and secondly, to provide space for the displacement of the 
rubber under ae mT There are now many forms of 
this type of tire, which is now known as the “ cushion,” and 
one of the latest developments of this type takes the form of 
an arch, as shown by Fig. 13, which illustrates one of the 
tires now being introduced: by the North British Rubber 
Company. It -is “claimed. for this particular tire that 
it can, owing to the use. of the particular section of 
rim used, be fixed thereto’ without cement; but we antici- 
pate that practice will, prove. this. to be erroneous,. as 
earlier. inventors have found. to their. cost. It is not 
a question-so much of the ability of -the rim to retain 
the tire under the strain. put-.upon it, but rather of the 
impossibility of. keeping -water and grit from working - its 
way into the rim, to the ultimate destruction of the.tire. 
Fig. 14 illustrates another section of-an arched ‘tire by the 
same company; though in this case it cannot’ be-classed as 
a cushion, as it is to all intents and porposes's Solid tire, as 
its base is made of a hard rubber—the object being;-as before, 
to fix the tire to the rim without cement. Several other firms 
showed cushion tires of an archéd section, and we believe 
that the priority of claim on this type of tireis.a much dis- 
puted point. tha 

As a modification of both the pneumatic and_ the 
cushion’ tires comes the inflated cushion tire, commonly 
known as the “ Boothroyd,’ and so called after the 
manager of Messrs. Ellis and Co., Limited, the makers 
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of the well-known “Facile” bicycle, who first made 
this type of tire a success by discovering a simple 
and efficient means of repairing punctures. The inflated 
eushion tire consists of three layers of material vulcanised 

her, an inner air tube, an intermediate canvas cover or 
tube, and an outer cover of rubber. The walls of this tire are 
made frori ,;in. to fin. thick, and if the exterior diameter 
of the tire does not exceed l}in. the walls are thick enough 


to allow the tire to be used as a simple cushion without being | radii. 


inflated. Like the pneumatic, it is provided with a valve for 
inflation. Itis repaired in the following manner :—Having 
localised the puncture by slowly revolving the wheel in water 
or by smearing the surface of the tire with soapy water, and 


watching for the bubbles produced by the escape of air, a 
small amount of india-rubber solution is injected by means 
of a little syringe into the puncture. The solution 


forms a on the inner surface of the tire, and 
on drying practically forms a non-return valve. Another 
form of this type of tire is introduced by the Smith’s Patents 
Company. In this tire the air chamber is covered with an 
outer or wearing cover, which is removed when it is necessary 
to repair the air chamber, which is effected in a similar 
manner to that adopted in the pneumatic. 

A tire differing entirely from all others is the Maxim stud 
tire, which we illustrate at Fig. 15. This tire consists of a 
series of studs, either solid as shown by Fig. 16, or hollow as 
shown by Fig. 17. These studs are attached to a hollow rim 
of a © shape, by springing them into holes placed therein, as 
shown by Fig. 15. As they are held without any cement, they 
are readily detached and replaced. This tire seems to have 
many good points, but it seems to us that it cannot possess 
the resiliency of an air-inflated tire, though it may be superior 
to the ordinary cushion. Without an actual trial, however, 
it is difficult to form any definite decision as to its merits. 

In the concert room a good display of machinery specially 
adapted to the cycling trade was exhibited by the followi 
firms ;—Dick, Kerr and Co., J. E. Andrews and Co., an 
Crossley Bros.—gas engines; Selig, Sonnenthal and Co., the 
Britannia Co., and Charles Churchill and Co., machine tools; 
W. Goodyear and Sons, and the Hope Works Co., brazing 
hearths, enamelling stoves, &c.; and E. Lacon, nickel-plating 
and polishing plant. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Steel guns for the Navy.—The built-up steel guns for the Navy 
are of the following dimensions and power:—-6in. breech-loading 
rifles No. 1, 15-8ft. long, 178in. length of bore, 136°65in. of rifling, 
4°8 tons weight, with 20 1b. service charge of powder and 100 lb. 
projectile; initial velocity, 2000ft. per second ; striking en at 
muzz'e, 2773 foot-tons. No. 2, 6in.; 16-1ft. long, 180°08in. of bore, 
144°85in. of rifling, 4-9 tons weight, same power as above, with 
45 Ib. to 48 Ib. of powder. No. 3, 30 calibres length, longer, but 
same weight as No. 1, and same power, with 441b. to 47 lb. of 
powder. This is the 30 calibre, Gin. gun, carried by most of the 
new cruisers. Next size are guns of 35 calibres, 18-°8ft. long; 
these with 44]b. to 47 1b. of powder, give an initial velocity 
of 2080ft. per second, and an initial energy of 2990 foot-tons. 
It was one of these guns which gave such excellent results 
in the tests at Annapolis, Md., last September. The future 6in. 
guns will be 40 calibres letigth,; or 21‘3ft. over all, with the same 
service charge the initial velocity will be 2150ft. per second, and a 
muzzle energy of 3204 foot-tons. This would penetrate 11-38in. of 
steel at the muzzle; the 35-calibre gun would penetrate 10°86in., 
and the 30-calibre gun 10-27in. e 5in. rapid-fire guns weigh 
3°1 tons, and are 17°4ft. long, with a service c of 28 1b. to 
301b. of powder. Its 50 1b. projectile will have an initial velocity 
of 2250ft. per second, a striking energy of 1754 foot-tons, and a 
penetration of 9in. of steel. The largest guns at present contem- 

lated by the Ordnance Bureau are the 13in. guns for the new 
mg a “A peat ag ry — se be 40ft. long. The 
service charge wi . of povder fora projectile weigh 
1100 lb. The initial velocity will be 2100ft. - second ; striking 
energy, 33,627 foot-tons; penetration, 26°66in. of solid steel. The 
first 12in. gun is now being made at the ordnance factory at 
Washington. The central steel tube is 36ft. long; on this will be 
shrunk a jacket and five hoops, and over these four more hoops. 
The gun carriage will weigh 4°502 tons; with its service charge of 
425 Ib. of powder and an 850 Ib. projectile, it will have an initial 
velocity of 2100ft. per second, and a striking energy of 25,985 foot- 
tons. This gun is one of the pair for the forward turret of the 
coast defence vessel Monterey. 

American Society of Civil Engineers.—The annual meeting was 
held in New York, January Met and 22nd. The first day was 
occupied with business, and the second day by excursions to points 
of interest. The first place visited was the extensive signalling 

lant, on the aut tic system, at the junction of the 
New York Central, the New York and Harlem, the New York 
and New Haven roads. The plant was put in last year, and 
operations were commenced in August at the time of the 
strike, enabling the railway to safely and promptly handle 
it strains in spite of the strike. The party then proceeded 
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to Brooklyn, and after an examination of the main relief sewer, 
which is being tunnelled on the Greathead system, with an 
iron pilot tunnel ahead of the full size section, proceeded 


to Ridgewood to inspect the pumping station of the Brookl 
Waterworks, the new pumping station for the additional supply, 
the Worthington vertical pumps in the new station, and the system 
of driven wells from which the supply is obtained. The old station 
has two double-acting beam engines, with 80in. and 85in. steam 
cylinders, 10ft, stroke, and 26ft. fly-wheels. These were built in 
1860 and 1862. Also four Davidson compound condensing direct 
pumping horizontal —. put in in 1877. From here several of 
the members went to the western end of the Hudson River tunnel 
to see the progress of the work. There are three air locks, and 
yoy go see, wm at bi rate - six of the = iron rings per 

y- e plates are 20}in. wide, making a daily progress of 
about 10ft. The president of the Society for 1891 i, Mr. Octave 
Unanute, of Chicago. 

Tunnels for Brooklyn.—Two big schemes are on foot to ct 


Island Railroad on immense flat boats or scows, holding from eight 
to sixteen box cars, 34ft. long, and of 20 to 30 tons capacity. 
These scows are hauled by tugs. 

Steel passenger car.—A passenger car of cylindrical form, built of 
steel, is now being taken about the country on exhibition. It is 
62ft. long over the a 54ft. long over the body, 13ft. 10in. 
total height from the rail, 8ft. headway inside, 9ft. wide inside, 
10ft. wide outside, 7ft. 8in. wide at the floor level. Itis not a true 
cylinder, the bottom, sides, and roof forming arcs of different 
ii. The frame consists of four longitudinal sills, and trans- 
verse ribs 4ft. 9in. apart; some of the ribs are hollow tubes, 
and are utilised in ventilation. The plates of the floor and lower 
te of the sides are yin. thick, those of the upper part and roof are 

in. thick. Between the platforms and the main body of the car 
are mae mana sets of strong spiral springs, so that in case of 
collision these springs offer a pagers J force of 40 tons, and admit 
of 4}in. compression to take up the shock. This car is fitted up as 
a private car. It is carried on two four-wheel trucks, and is fitted 
with air brakes, steam heat, and improved ventilation. The 
window frames are vertical, projecting from the curved sides of the 
car. The cost is about the same as that of a Wagner or Pullman 
car. It is proposed to build sleeping cars 73ft. long, which will be 
about 30 per cent. lighter than the ordinary sleeping cars. A 
company been organised to manufacture cylindrical steel 
pare, baggage, mail, express, and freight cars; but it is not 
ikely that these cars will come into very extended use, 

Combustion in locomotives.—About 200 engines of a western road 
are now fitted with an automatic device to control the admission of 
air to the fire-box, and prevent the formation of smoke. There 
are six steam nozzles or injectors, three at the front and three at 
the back of the fire-box ; the smaller openings are cted with 
the live steam, while the larger is connected with the exhaust pipe. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Some of the list houses in the finished iron trade are in receipt of 
rather better orders this week. But the majority of finished iron 
makers reported this—Thursday—afternoon in iaiegian, that 
the quietude which has characterised business now for some time 
has not yet passed away. The marked bar firms quoted £8. For 
merchant sorts about £7 5s. is asked, and common are obtain- 
able at from £6 upwards. 

The sheet trade is still in the same pain of suspense as at 
date of last report, with regard to the reformation of the Associa- 
tion. A block has occurred, owing to the unwillingness of two or 
three firms to join the combination, and it seems uncertain what 
will be the issue of the negotiations. Meantime singles are quoted 
£7 to £7 5s., doubles £7 5s. to £7 10s., and trebles £8 to £8 10s. 

Although the general condition of the sheet iron trade is by no 
means satisfactory, yet there are some firms who, from the special 
circumstances in which they are placed, are doing very well. 
Among these are Messrs. J. Lysaght and Co., makers of galvanised 
sheets, of Bristol and Wolverhampton. This firm culti- 
vated especially the colonial trade, and it has a larger Australian 
connection than perhaps any other similar firm in the kingdom, 
The consequence is that, whilst other makers both of galvanised 
sheets and of plain sheets are poorly off for work, Messrs. Lysaght 
are well situated. They have recently found it necessary to 
increase their manufacture of black sheets to supply their gal- 
vanising department, and they have this week stad the Beaver 
Ironworks of Messrs. Isaac Jenks and Sons, Wolverhampton, which 
for some months have been standing, but which Messrs. Lysaght 
have obtained on a year’s lease. Messrs, Jenks own also the 
Minerva Steel Works, Horseley Fields, and are concentrating their 
operations at that establishment. Messrs, Lysaght’s action is very 
aye for the unemployed ironworkers. 

works which Messrs, Lysaght have taken over comprise four 
sheet mills and fourteen puddling furnaces, and will mean an 
additional output by Messrs. L; ght of some 120 tons of sheets 
week. This will raise the total out-turn of this firm to about 
FO tons per week, and their complete plant will now number 23 
mills and 73 puddling furnaces, 

Hoops and strip are in “or * ye demand, the open market 

uotations remaining £6 15s. makers of gas tubes, who are 

e chief purchasers of gas strip, are endeavouring to obtain con- 
cessions even from this figure, declaring that the high discounts 
which they have to allow upon the finished article place them in a 
much worse position than sellers of the strip seem to imagine. 
Strip vendors are, however, firm, except in rare cases, will not 
accept anything below the figure named. 

The directors of the Patent Shaft and Axletree Company have 
decided to pay a dividend at the rate of 5 per cent. per annum for 
the half-year ended December last on the preference shares of the 
company, and a similar dividend for the same period on the 
ordinary shares, making with the interim already paid 10 per cent. 
for the year. This company is just now very busy, the late 
pro! frost having seriously interfered with the execution of 
contracts in some departments, and this leeway having now to be 
made up. The workpeople are being found full employ, and 
prospects are idered good. Some important extensions in 
steel-making plant are also being carried out, the chief of which 
is the layi own of a new mill to roll very th It is 
pro} to roll plates up to 8ft. The work has been commenced 
upon, and orders for some of the plant have already been placed. 

One of the most prosperous concerns in this district continues to 
be the Patent Nut and Bolt Company, Smethwick. The twenty- 
seventh annual report of this company just issued states that after 
working off all bad debts, and making full provision for doubtful 
debts, the accounts show a net profit of £50,877. This sum, 
added to the balance of £16,326 from the previous year’s account, 
gives a disposable surplus of £67,204. Out of this sum a 5 per 
cent. dividend is declared on the preference shares, and 10 per 
cent. per annum on the ordinary shares, while £20,000 is placed 
on the reserve fund, and £17,204 is carried to next account. 
Such a splendid report at times like the t make the Patent 
Nut and Bolt Company the envy of all’manufacturing concerns 
beiiiay'e and Onions’ P; Enginee' Cc fte 

y's ions’ Pneumatic ring Company, after 

roviding for the creation of a reserve fund, have declared a 

ry os of 10 a) per annum on the ordinary shares to the 
st +, 








Brooklyn, N.Y.—which is situated on the western end of Long 
Island, se ted from New York by the East River—and the Long 
Island Railroad, with the main lines of railway terminating on the 
Jersey shore of New York Bay and the Hudson River. The project 
is to construct a tunnel from Staten Island, where the Baltimore and 
Ohio Railroad has extensive freight yards, under New York Bay to 
a point south of Brooklyn. It would be four and a-half miles long, 
of which one and three-quarter miles would be under the water. 
The cost is estimated at 5,000,000 dols. for the tunnel, or 7,000,000 
dols. for the tunnels, approach, equipments, &c. The other project 
is for a tunnel crossing the East River, touching the lower extremity of 
New York and continuing across the Hudson River to Jersey City. 
In addition to through service there would be local service between 
Brooklyn, New York, and Jersey City, and it is proposed to build 
an underground line in New York, starting from this tunnel. The 
complete scheme contemplates the construction of forty-two miles of 
tunnel, at a cost of 60,000,000dols. The Brooklynsection of the tunnel 
would be about 6000ft. long. The tunnel would be 26ft. wide, 20ft. 
high, lined with brick, and provided with a ventilating conduit at the 
roof connected with fan chambers. The cost of the tunnel itself, 
exclusive of land, stations, elevators, track and equipment, is esti- 
mated at 1,250,000 dols. per mile. At present all freight cars from 
** foreign” roads are ferried across to Drovklyn azd the Long 





The condition of the pig iron trade this week is still lethargic. 
Stocks at the furnaces are increasing, though some of the la 
local pig makers—notably Sir Affred Hickman and Sons—declare 
that their ssucks have not gone up, that they were reduced last 
month, and that they will probably be reduced this month also. 

Deliveries of pigs are somewhat slow in coming in from other 

ig-making centres, in q of the quietude at the finished 
iron works, Agents are doing their best to make consumers take 
the contracts that they have entered into. They state that the 
present condition of affairs is unfortunate for their principals, 
since it is occasioning a similar increase of stocks to that which is 
noticeable in some parts of Staffordshire. 

Until a greater demand exists in the manufactured iron branch, 
it is difficult to see how this state of things is tc be avoided. , Even 
a blowing out of furnaces; and the reduction in make which this 
would entail, would not, it is hone be very successful in 


righting matters. Still, some of the Midland furnaces now blowing 





are certain to be damped unless trade improves. 

Quotations this week are about 97s. 6d. to 100s. for all-mine cold 
blast, 70s. upwards for all-mine hot blast, 55s. to 60s. for best pigs 
made by the Staffordshire, firms who are not all-mine producers, 
45s. to 47s. 6d. for ate og and 40s. for cinder pi; 

The annual meeting 


of the Midland Iron and Steel Wages Board 





has been held this week at Dudley. The report stated that in con- 
sequence of the inability to decide upon a sliding scale, w: since 
May of last year had been settled by mutual agreement, the board 
being guided by the accountant’s certificates in the Midland and in 
the North of England. Reference was also made in the report to 
several disputes at individual works, which had been arranged 
through the medium of the Board. 

The position of wages in the Midla' and in the North of 
Eng! was discussed, and it was pointed out that magne. Mae 
Staffordshire the men were receiving 6d. per ton more for puddling 
than was the case in the North of land, yet this was only the 
usual 6d, per ton always allowed as the xd equivalent to 
the extra which the North of England men were in the habit of 
receiving. Although therefore the price per ton in the Midland 
district for puddling is 8s. 6d., whilst the price in the North of 

land is 8s., the rate of wage is virtually the same. : 

ommenting = the present position of trade, the chairman of 
the lron Trade Wages Board, Mr. Benjamin Hingley, M.P., stated 
this week that he was sorry that the Board did not meet under 
more brilliant auspices ; but, at the same time, he did not think 
there was any cause for despair. : 

Staffordshire ironmasters express satisfaction with the course 
taken by the mineowners at Westminster last week upon the eight 
hours demand, They are impressed, however, with the men’s 
determination to push the question in the House of Commons, 
The miners seem to be anxious to get a decided answer from 
Parliament, one way or the other, before the International Mines 
Conf: on the subject is held in Paris, on the 3lst of March. 
The Westminster conferences have not resulted in concession to the 
claims of the men, yet it is clear that they are resolved upon 
attempting to take European action if they cannot get Parliament 
to side in their demands, The position is full of importance. 

In the present state of the coal trade, when high prices are so 
revalent, the report of the directors of the Great Wyrley Uolliery 
ompany, Cannock, for the six months ended last December, 

issued this week is, of unusual interest. The directors, however, 
state that the result of the business of the company during that 
period has been very favourable. The amount of profit carried to 
revenue account is £11,263, which, with the balance—£1766—from 
the previous half year gives a total of £13,029. The directors 
recommend a dividend at the rate of 10 per cent. per annum, 
together with a bonus of £10 per share, which will absorb £9000. 
With the dividend and bonus already paid, this will form a hand- 
some return for the twelve months. It is proposed to place £3000 


to depreciation. : 
Russell and Sons, of the Crown Tube Works, 





Messrs. James 
Wednesbury, who are at present very busy, are making exten- 
sive additions to works and plant, and they have just given notice 
that they intend to apply at the new quarter sessions for permission 
to close a local thoroughfare in order to enable them to extend the 
works. Messrs. Russell have consented to pay the Corporation 
£500 for the road. 4 

A good deal of interest has been created in Birmingham this 
week by a report that the celebrated firm of Westley Ric and 
Co., at present practically a private company, will shortly offer 
shares for public subscription and, with the increased capital 
provide additional manufacturing facilities, and open depdts in 
various towns. Further, that the first depdt will be in Birmingham. 

The Braendlin Armoury Company, of Birmingbam, in addition 
to the large quantity of machinery they purchased of the Gusstah! 
Werke Co., Witten, have imported from Belgium new machinery 
for drilling rifie barrels from steel bars. 

The directors of the Birmingham Small Arms and Metal Com- 

y at a meeting held on Tuesday declared an interim dividend 
i te half-year ending December last of 10s. per share. The 
directors of Kynoch and Co, have resolved to pay 10 per cent. 
preference dividend for the past year. 

In the Sedgley and Upper Gornal districts the spike nail makers 
have been called. upon to submit to a reduction in wages ranging 
from 10 to 24 per cent. The reduction is said to have been 
enforced in consequence of the depression in the trade. 

A joint conference of employers and workmen in the vice trade 
has this week been held at Dray in reference to the irregularities 
in the prices paid to workmen, e di jon was of a protracted 
nature, many grievances being ventilated. Finally an offer was 
made, which the delegates consented to place before the workmen, 
and the conference was adjourned. 

The revised schedule of railway rates and charges presented to 
the House of Commons by the Board of Trade a few days ago shows 
as regards the rates chiefly affecting this district, some important 
alterations from the schedule as originally. drafted. An important 
alteration occurs with regard to the classification of damageable 
and undamageable iron. The rates for Class B—undamageable— 
are made applicable to rates of two instead of four tons. It is a 
valuable concession to the trade of Staffordshire, as inquiry has 
shown that the bulk of the consignments are under four tons. As 
regards hardwares, in the previous: schedule these goods, to the 
number of some 165, were vlosed in Class 3. They have now been 
reduced to Class 2. 

But in addition to the articles which the Board of Trade were 
willing to treat as hardware, the Birmingham and District Railway 
and Canal Freighters’ Association contended that goods which had 
habitually been carried by the railway companies as hardware 
should be added to the list. These articles numbered , and 
of these the Board of Trade have placed nine in the same class as 
the hardware list. Complaint is made that the Board of Trade 
have retained the charge of 1s. 6d. per ton at each end for station 
terminals. It is considered probable that, on the second reading 
of the Bill, an effort will be made to secure an instruction to the 
Committee to consider the whole question of charges for station 
accommodation, 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The condition of the iron trade throughout this 
district remains without improvement, and if anything there is in 
some quarters a disposition to take a less hopeful view with regard 
to the future. This is due to the fact that not only is the buying 
going on still limited to the merest hand-to-mouth requirements, 
which might be taken to indicate simply that consumers, believing 
in lower prices, are only holding back for more favourable terms, 
but users of iron who have contracts running are not taking 
their deliveries so freely, and this is regarded as an evi- 
dence that trade itself is declining, and that there is a 
contraction of requirements for actual consumption. Cer- 
tainly the market is in a most unsatisfacto condition, 
an’ neither buyers nor sellers care to commit themselves to 
engagements beyond what will actually keep them going for the 
immediate present—users of iron because they .av eno confidence 
in the future, and makers because they cannot ypetoee iron at the 
rates now current except at a considerable loss, The position of both 
pig and finished iron makers is becoming serious, and unless there 
is some early substantial improvement in the market, or they are 
able to obtain some relief in a lower cost of fuel, raw material, 
and reduced wages, the cessation of the present unremunerative 
operations at many of the works would seem to be inevitable. 

The Manchester Iron Exchange on Tuesday brought together 
about an average attendance, but business was again extremely 
slow, with, if anything, a further easing down in prices. In pig 
iron users only give out orders in the smallest possible quantities, 
and where they would usually buy hundreds of tons, they are 
simply purchasing small lots of 5, 10, or 15 tons, although, in some 
instances, exceptionally low prices for forward delivery might lead 
to fairly e forward contracts being placed. Makers, however, 
are not at all anxious to sell largely at present prices, and it would 
probably be difficult to place orders of any great weight for for- 
ward delivery at the unremunerative rates now current in the 
market. For Lancashire pig iron makers’ quotations remain on the 
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basis of about 47s. for forge to 48s, for foundry, less 24, delivered 
equal to Manchester, but aa J are only able to sell to consumers in 
the immediate neighbourh: of theirown works, thecheaperbrands 
of districtiron practically keeping them out of the Manchester market. 
In district brands there is a continued downward tendency, and 
prices are veryirregular, Lincolnshire iron could be bought readily 
at about 45s. for forge to 47s. for foundry, less 24, delivered equal 
to Manchester, and considerably lower figures than these are talked 
of in the market. Derbyshire iron from about 44s, and 45s, 
for forge qualities up to 50s, for good ordinary foundry descrip- 
tions, with special brands quoted at 51s, 6d., less 2}, delivered 
equal to Manchester; but the business doing is only small, A 
rather easier tone is also noticeable in outside brands o ering here, 
ag ogy foundry Middlesbrough being obtainable at about 

Mr 10d, to 51s, 4d., whilst Eglinton, which still varies consider- 
a 


pre | 
cash, delivered equal to Manchester. 

The manufactured iron trade remains in a very depressed con- 
dition ; and, even at prices which are considerably below the actual 
cost of production, makers find a difficulty in securing orders to 
keep their works going. Bars do not average more than about £6 ; 
hoops, £6 5s.; and wheels, £7 7s. 6d. to £7 10s. per ton, delivered 
in the Manchester district. 

In the steel trade business continues very quiet ; but, so far as 
raw material is concerned, quotations are practically unchanged, 
good foundry hematites, delivered in the Manchester district, 
averaging about 62s. per ton, less 24. In steel plates there is very 
little doing, and for these there is a continued Pecided downward 
tendency in prices. The best qualities of steel boiler plates could 
now be bought without difficulty at about £7 15s. to £7 17s. 6d. 
per ton, delivered to consumers in the neighbourhood of Man- 
chester; but there are common qualities of North-country steel 
boiler plates obtainable at as low as £7 5s. to £7 10s. per ton, 
delivered here, 

In the metal market there is a fairly active demand for all 
descriptions of manufactured goods, with a steadier tone in prices, 
and the expected further reduction in list rates would now seem to 
be improbable, the upward movement in raw material having given 
a tendency to the market in the > pen direction. 

So far as the leading branches of engineering in this district are 
concerned, the position remains much the same as reported, 
machinists, machine tool makers, locomotive and railway i 
builders, and boiler-makers being all well supplied with work to 
keep them going, and in most cases they have orders either in 
band or in py which will carry them well over the present 
year. In the condition of trade generally, however, there are 
evidences of undoubted slackening off so far as new work coming 
forward is concerned, and the returns of the engineering trades 
union societies again show a slight increase in the number 
of unemployed members in this district. The increase of out- 
of-work members, it is true, is not large, but a noticeable 
feature is the fact that moulders and patternmakers are in less 
demand, which is an indication that there is not much new work in 
actual preparation, and generally where men from one cause or 
another are thrown out of work they do not so readily find employ- 
ment as was the case only a few months back. The returns a the 








Amalgamated Society of ineers show about 2 per cent., and 
those of the Steam Toaten akers’ Society about 1 per cent. of the 
total bership in ipt of out-of-work support; this is of 


course, still a very low percentage of unemployed, but it is an 
increase upon the returns which have been issued for some time 
prior to the close of last year. No important wages matters are 
just now occupying attention, but there is some agitation fora 
reduction of the working hours to fifty-three per week. 

Messrs, T, and R, Lees, of Hollinwood, near Manchester, have 
introduced an improvement in saw benches with tring and falling 
tables. In this bench the table is made to rise by double slides 
actuated by a hand wheel and screw, the advantage of this arrange- 
ment being that the table is raised and lowered quickly and truly 
without alteration of the belf, and dispenses with a countershaft, 
as the table can be driven from any position. The framework is 
all in one casting, and the table is specially adapted for cross 
cutting, the pulleys being below the bench; whilst the fence is 
arrai to turn over out of the way, and a groove is planed along 
the table so that a cross-cutting slide may be attached. 

The sixty-sixth annual report of the Steam Engine Makers’ 
Society has been issued this week, and the general secretary, Mr. 
James Swift, congratulates the bers on the g | success of 
the year’s operations, The summary of the year’s financial trans- 
actions is as follows:—At the commencement of 1889 they had 
in hand a balance of £19,357, whilst they had received as 
income the sum of £15,849, making a total of £35,206 to 
be accounted for. The expenditure under different heads 
amounted to £10,552, which left the balance at the end of 
1890 at the sum of £24,653, or an average of £4 4s. 84d. 

r member, exclusive of arrears and other property held by 

ranches or at the general office. These figures showed that, 
after meeting all claims of members, working expenses, or other 
liabilities, a saving of £5296 had been effected, whilst the total 
balance in hand stood at a higher rate than at any previous period 
of the society's history. The number of members had increased 
from 5500 to 5822, whilst the number of branches had increased by 
one, and that in a locality where unionism was all but unknown. 
The total income for the year showed an increase of £546 over 
1889, which was chiefly under the head of contributions and dis- 
ablement levies, The expenditure was greater by £1036 than was 
that for 1889. The agai for travelling, unemployed, and 
funerals had been slightly less; but for superannuation, sick, and 
miscellaneous the payments had been greater. The unemployed 
donation only showed a decrease of about £14, notwithstanding that 
the loyed—including those not receiving benefits—had only 
averaged 384 per month, against 51 in 1889. This was no doubt to 
be accounted for by disputes of short duration, and occurring 
between the periods when the monthly reports were issued, as was 
the case in the North of — in March, by which about 200 
members were affected. e increased cost was very forcibly 
shown in the sick expenditure being no less a sum than £699 more 
than the previous year, whilst the average per member, 12s, 0jd., 
was the highest rate previously paid by the society, either in total 
or average per member. The cause of this was the epidemic of 
influenza which passed over the country in March and April, and 
with such effect that their average sick list was doubled for the 
time being. Taking the financial results as a whole, however, | 
might consider them as satisfactory, seeing that their capital wort 
was greater than at any former period. 

In the coal trade there is a general slackening off in the demand, 
and supplies of all descriptions of fuel are more plentiful in the 
market. The recent milder weather has, necessarily, caused a 
contraction for requirements for house-fire consumption, but steam 
and forge coals are also in less aetive demand, and engine classes 
of fuel are only working off moderately, with the commoner sorts 
of slack more or less a drug, and at most of the collieries accumu- 
lating in stock. The ee of surplus supplies from outside 
districts, both in round coals and jally in engine fuel, is 
tend: to weaken the market, but, except that common slack 
is lower, quotations throughout Lancashire are generally well 
maintained at late rates, and at the dag mouth average 12s, 6d. for 
best coals, 10s. 6d. to 11s, for seconds, 9s. to 9s. 6d. for common 
coals, 7s, 6d. to 8s, for burgy, 6s. 6d. to 7s. for the better qualities 
of slack, and 4s, 9d. to 5s, 3d. for the common sorts. 

In the shipping trade there is less doing, and prices are rather 
easier, steam coal delivered at the ports on the Mersey not 
averaging more than about 10s. to 10s. 6d. per ton. 

Barrow.—A marked depression has set in in the hematite pig 
iron trade of the North-west of England, and not only are makers 
unable to do any business, but they are being met in the open 
market by sellers of hematite stocks at prices fully 3s. per ton 
below what it is possible, under the present circumstances, to 
produce the iron. 50s. is the quotation for warrant iron, net cash, 
while makers are asking 53s. per ton for mixed numbers of 











to the seller, averages about 56s, 6d. to 57s, net | is 





Bessemer iron, net f.o.b. They find it absolutely impossible to 
oer iron at a less figure than this, with iron ore at 10s. 6d. to 
1s. per ton, and East Coast coke at 21s, to 22s. per ton, delivered 
to West Coast furnaces.- A cheaper supply of coke has been 
ex as a result of the fact that eight furnaces have been 
blown out since the beginning of the year. There are now 
forty-two furnaces in blast, com with fifty on January Ist. 
The number idle is thirty-four. ere is not much consumption of 
Bessemer pig iron by steel makers, and indications do not favour 
an increase in the trade, In forge and foundry iron a very quiet 
tone peat Stocks have been decreased by 289 tons, and now 
stand at 213,108 tons. Some further furnaces are ex to be 
blown out, as the steel workers in the district are inning to 
find, what with the differences with workmen and other causes, 
they can buy warrant iron cheaper than they can make it, and this 
i rhaps the most effective way of bringing about a better 
position in the iron market. 

In the steel trade not much is doing. Rails are slow at 
£4 12s, 6d. to £4 15s. for heavy sections ; £6 for light, and £7 for 
colliery sections. The local demand for shipbuilding material 
is maintained. Plates are at £6 2s, 6d., angles at £6 2s, 6d. to 
£6 5s., and boiler _— £7. Tin plate bars are slow at £5. 
Hoops find a good sale at £6 10s. Slabs are weak at £4 17s. 6d., 
as also are blooms at £4 15s, Billets are a fair trade at 
£4 17s. 6d. 

In the shipbuilding and engineering industries a very brisk 
state of affairs exists, Prospects of new orders are reported to be 


During the week 16,095 tons of pig irun and steel have been 
exported from the North-west Coast, against 21,939 tons in the 
corresponding week: of last year, or a decrease of 5844 tons, The 
shipments to date have reached 99,732 tons. Compared with the 
exports of last year, 117,975 tons, there is a decline of 18,243 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is considerable buoyancy in the coal trade, prices of all 
classes of fuel being fully maintained. Steam coal is expected to 
go considerably higher, and several coalowners are consequently 
withdrawing price lists in order to be free to profit by a rising 
market. The trade with the Baltic ports will be earlier this year, 
and their opening will at once cause a stimulus to be given to the 
steam collieries. For general manufacturing purposes coal has 
been freely ordered since the beginning of the year, and the 
demand is still fully maintained. The principals of our large 
firms complain severely of the excessive charges made for fuel; 
but as there is abundance of orders at current rates, no hope of 
immediate relief is held out. Even in house coal, although there 
has been a distinct depression, it was not marked enough to cause 
any weakening of values. Locomotive fuel is also briskly called 
for. The iron trade is most seriously influenced by the high prices 
asked for coal, which, combined with dear labour, makes profit- 
able production impossible. This is the chief factor in the present 
gloomy aspect of the iron industry. The coalowners complain that 
the men are practically restricting the output by putting in as 
little time as possible, and showing as great a propensity to hold 
local feasts as the Bulgarians do saints’ festivals. On Shrove 
Tuesday they have usually contented themselves with half the day 
for ‘‘play,” but this season they took the whole day at most of 
the collieries. 

The adjourned conference between representatives of the coal- 
owners and the colliers has come to naught, as everybody expected 
it would. There was not the faintest hope of any arrangement. 
Mr. Pickard and his friends went into the negotiations pledged to 
an eight hours’ day from bank to bank. The employers were 
equally determined to o it. They state that the effect of the 
proposed change would be to limit production by 20 to 25 per 
cent., which would cripple them in the home market, and ex- 
clude them in the foreign, which is essential to their existence. I 
do not believe that the miners will strike for an eight hours’ day. 
They are by no means unanimous on the subject. 

‘Although the foreign sale for railway material, owing to the 
disorganisation of the Argentine Republic and other South 
American markets, is much weaker, the home demand is well 
maintained. In addition to the items already noted this month, 
several heavy orders have recently been booked. The Midland 
Railway Company, after a shorter interval than usual, has 
repeated its orders for tires and axles. The Manchester, 
Sheffield, and Lincolnshire Company, the South-Eastern, and other 
companies, have contributed some satisfactory work during the 
last fortnight. The whole of the Manchester, Sheffield, and 
Lincolnshire Company’s new order for rolling stock has gone to 
the Ashbury Carriage Company, Manchester, although some of 
its competitors tried very hard for it. The locomotives 
tendered for at the same time are not yet let, and are 
understood to be left over for settlement until next week. 
This company has very recently materially added to its rolling 
stock. e Great Northern Railway is also expected to place 
additional contracts for rolling stock before long. In wheels and 
axles the Indian railway companies are also inviting tenders on a 
considerable scale. A Rotherham firm—Messrs. John Baker andCo. 
—have secured two of the wheel orders for India. Prices have not 

hanged tive tires make £12 to £13 per ton ; carriage and 
wagon tires, £10 10s. to £10 12s. 6d. per ton ; springs, £10 per ton; 
steel billets, £5 17s. 6d. per ton. 

In the heavy trades there are fair inquiries for new work, with a 
decided disinclination to place orders, in consequence of the 
uncertainty pervading the raw material market. The contracts for 
the engines and boilers of the Admiralty cruisers Bonaventure and 
Cambrian have been taken by Messrs, R. and W. Hawthorn, 
Leslie, and Co., of Newcastle-on-Tyne. ‘This firm have now in 
hand the engines and boilers for two similar vessels. The Peninsular 
and Oriental Steamship Company has placed with Messrs. Caird and 
Co., of Greenock, an order for two large new passenger vessels, as 
well as for the lengthening of two older vessels. Messrs. Vickers, 
Sons, and Co., River Don Works, will supply the crank shafts; 
and Messrs. John Brown and Co., Atlas Works, will manufacture 
the propeller shafts and the furnaces. The latter will be of the 
Purves type, which is a speciality of the Atlas establishment. 
This week the United States Government Survey for Boilers has 

nted the new improved formula for the Purves flue, which 
ao been in use for some time in this country on the rd of 
Trade and Lloyd’s Re This now completes the improved 
surveys of the world, all of which have granted to the Purves 
flue the foremost position up to the present time under these rules, 
The Serve boiler tube, another of Brown’s special manufactures, 
continues to excite much interest in the engineering world. 
Sample orders are being executed, not only for this country, but 
for the United States, Germany, Russia, Holland, Spain, &c. 

In some departments of the works the makers are yet very full, 

rincipally in the railway and marine department, n the other 
food some of the steel foundries complain of not having had less 
work on their books than at the present time for some years past. 

The annual meeting of Henry Bessemer and Co. was held at 
Sheffield on Friday. Mr. W. D. Allen, the chairman, who 
presided, stated that —— the year the —— had done 
important and profitable work, a large portion of which he con- 
sidered very nsible and remunerative. The work included a 
great number of marine crank-shafts, screw propeller shafts, &c., 
which were of excellent quality, and would spread their reputation 
throughout the country. A dividend was declared at the rate of 
25 per cent. for the year; £5000 was written off from the ‘‘ improve- 
ments and additions” account; and the balance of £32,306 3s. 6d. 
carfied forward. Mr. W. D. Allen was re-elected a director. 

The annual meeting of the shareholders of Vickers, Sons, and 
Co., River Don Works, was held on the 18th inst. The report 
showed the profits to be £88,998, After paying the preference 
dividend of 3 per cent.—absorbing £18,281—the directors recom- 











mend a dividend uf 74 per cent.—against 6 per cent. for 1889—-on 
the ordinary stock, requiring £56,250, and ing forward 
£14,467. During the year considerable additions have been made 
to plant and premises, and £15,000 of the profits has been put to 
this purpose. The chairman—Mr. T. E. Vickers—intima that 
the success of their steel armuur-plates had brought important 
orders from Russia, and other orders were being negotiated for. 
Full employment in this department was certain during the year. 

The well-known cutlery firm of Joseph rs and Sons have 
just declared a dividend of 12} per cent., which is the same as for 
the last two years, The chairman, in referring to the McKinley 
Tariff Act, informed the shareholders that he anticipated a further 
falling off in their trade with the United States during the current 

ear, to meet which contingency the directors advised a larger 
lance of profit than usual to be carried forward. 

An experiment in street paving is being made here. A piece of 
roadway has been laid down in Queen-street. It consists of a 
combination of wood blocks, somewhat smaller than the ordinary 
kind, with angle pieces of steel, having a base or foot which rests 
on a concrete foundation. The steel parts are placed at the corner 
of each block, and the interstices of the blocks are filled up with 
. It is claimed for this system, which a company is being 
‘ormed to + gran that the projection of the steel above the wood 
prevents the slipperiness which is evident when wood alone is used, 
whilst the presence of the wood insures silence. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market is in a more favourable condition this week. 
Enquiries are more numerous, not only for pig iron, but also for 
steel rails and railway materials. More orders are being placed, 
and generally prices are firmer, though, as a rule, they are down 
at figures which will not yield any profits. An order for 12,000 
tons of steel rails for the ish Government Railways has been 
secured by the North-Eastern Steel Company, of Middlesbrough, 
an order for 7000 tons of cast iron chairs for the same railway by 
the Anderston Foundry Company, Middlesbrough, and an order 
for 4000 tons of chairs for Kept by Messrs. Head, Wrightson, and 
Co., South Stockton, The Canadian order for 11, tons of 
rails has, it is said, gone to Cumberland, and the contract 
for the 15,000 tons of rails-for the Great Indian Peninsular 
Railway will be decided in a few days. This indicates that 
there is more activity in the railway material business, but com- 
ages is very keen and prices keep low. Heavy steel rails can 

bought at £4 17s. 6d. per ton at works, steel sleepers at 
£5 17s. 6d., and cast iron railway chairs at £3 5s. at works. The 
political and financial difficulties in South America have made the 
competition in this branch of trade much keener than it otherwise 
would have been ; for manufacturers who had contracted to supply 
rails, &c., have had the orders cancelled, and must seek work else- 
where, and submit to much lower prices than those at which they 
had sold. Both the Argentine Republic and Brazil bought largely 
in this district. There is little doing in the steel plate trade, and 
sellers will not refuse to rs £6, less 24 per cent. and f.o.t., for 
ship plates, for the prospects of shipbuildersare by nomeansencourag- 
ing, seeing that already so many more vessels are builtthan can find 
pane Still, angles are in better demand than supply, 
and £6 5s., less 24 per cent. at works, is paid for them. The 
angle makers are doing much better than the plate makers, and if 
the latter were now realising prices in proportion to those of 
angles, they would be getting £6 15s., or 15s. more than at 
present. The directors of the Atlas Steel Hoop and Wire Works 
Company in their first annual report announce that they laid down 
and commenced operations in March last with a hoop mill, capable 
of turning out 4000 to 5000 tons of hoops per annum, and they have 
secured d for putting down a wire-rod mill when thought 
advisable. A net profit sufficient to pay a dividend of 12} per 
cent. on the paid-up capital has been made; but the directors 
think it would be of advantage to the company not to distribute 
this, but to carry it forward to next year’s account. The company 
have sufficient orders on hand at remunerative prices to keep the 
establishment going for some months, 
P The 0 ons payors are omy er employed, and a little more 

esire is shown to buy plates and angles for engineering q 
For ship —— the quotation is £5 15s.; girder plates, £ - boiler 
plates, £6 15s.; ship angles, £5 10s.; engineering angles, £5 15s. ; 
all less 24 per cent. discount for cash on 10th of month following 
delivery, and f.o.t. at producers’ works. Common bars are £5 15s., 
less 24 = cent., and f.0.t., but a good order might be placed at 
2s. 6d. less. Messrs. Cochrane and Co., of the Ormesby Foundry, 
Middlesbrough, have given their men notice that at the end of the 
month wages will be reduced 5 per cent. 

The pig iron market is certainly stronger than it was last week, 
and deliveries are very much better than they were in January, 
seeing that in the first half of the month more pig iron was shi 
than in the whole of January, 1891, or the whole of February, f 90. 
The exports to Scotland are two and a-half times those of January, 
while to the Continent they are three times as large as last month, 
and they promise to be still larger, for the canals on the other side 
are not all open for traffic yet. The exports this month are likel 
to be considerably above those of the best February on jootal 
The deliveries to Scotland are certainly the heaviest ever reported, 
and Cleveland makers have no cause to desire a resumption of 
operations at the Scotch blast furnaces, for the Scotch foundry and 
forge proprietors are taking so much of their iron—24,555 tons up 
to the 17th inst., out of 44,839 tons altogether exported from 
Middlesbrough. 

The strike, though it has continued for twenty weeks, will not 
end yet as far as the men are concerned, for they think there is a 
better chance of getting the concession now, seeing that the masters 
are in some cases anxious to have their furnaces restarted, now 
that the shipping season is coming on. To stop in October and 
continue idle all through the winter did not so much matter, for 
it was the slack time of the year, but if they are idle during the 
shipping season they may lose customers abroad which they will 
never regain, once they get used to consuming the iron from other 
districts. The makers of special brands are es anxious 
for the strike to end. Some have tried to work the furnaces with 
men outside the union, but the experiments are not at all 
satisfactory. The price here of Cleveland pig iron for prompt 
f.o.b. delivery is Bs. 3d. per ton, a rise of 3d. since the 
beginning of the week, and for spring delivery 1s. more is asked. 
One firm on Tuesday bought 10,000 tons of pig iron, and the 
inquiries of others indicated the opinion that prices were not 
likely to be lower—they: are now higher than they have been 
during all the month, and if they keep so fora few days longer 
it is likely that the Continental buyers will come freely into the 
market. Makers are holding back for the better prices which 
must be obtainable when spring requirements are being satisfied. 
Middlesbrough warrants, after keeping below 41s. 9d. cash nearly 
all the month, have advanced to 42s. cash. It is satisfactory to 
see that the stock in Connal's Stores at Middlesbrough has ceased 
to increase ; ithas been increasing continuously eversince the Scotch 
strike commenced in October, when it should have been decreasing, 
and the increase has been altogether 40,000 tons. On Wednesday 
evening the quantity held was 123,109 tons, or 1415 tons less than 
on the previous Wednesday. No. 4 foundry pig iron is 40s. 3d. 

r ton, and grey forge 40s. 6d., while mottled is 40s., and white 
59s. 6d., but there are merchants who would sell at 3d. less than 
these figures. East Coast hematite is quoted 53s. 6d. for mixed 
numbers, but when merchants can buy warrants under 5ls., 
they are able to undersell the producers where the iron has 
to sent out of their districts. Yet makers when selling at 
53s. 6d. are not realising any profits, nor can they as long 
as coke keeps so dear. coke for blast furnace 

urposes cannot be had, except in rare cases, at anything 

low 16s. per ton, delivered at Middlesbrough, or 18s. to 19s. f.0.b., 
and prices are very strong this week, because a strike of the miners 
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at all Lord Londonderry’s collieries in East Durham is expected, 
the men turning out in support of the Silksworth men, who have 
been between four and five months on strike, and still refusing to 
come to terms with the employer, are to be evicted from their 
dwellings. The supply of coke is below the uirements, and 
Messrs. Pease and Partners are erecting thirty additional Simon- 
Carves coke ovens at Pease’s West Collieries, while Messrs, 


Hayle, another for Smyrna, and Liverpool, completes the list. In 
ig and bar we have received large cargoes from the North of 
Enand, principally from Swansea. For old iron, the relics of old 
cold blast days, there are plenty of buyers, Fora good deal of 
this, China and Japan, having no blast furnaces, are ready 
collectors, Italy, too, is a good buyer. 
China is a good mart for all old wire ropes from our collieries, 





Bolckow, Vaughan, and Co, are erecting Coppée ovens at Leasing- 
thorne Colliery. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market was rather flat at the opening, 
but the prices f. &-s improved afterwards. Both Scotch and 
Cleveland iron were comparatively firm, although the amount of 
business done was not very large. Speculative transactions appeared 
to have been limited. The firmness that has characterised the 
market for a part of the week is attributed to the difficulty that has 
been es in lighting up the blast furnaces. 

The shipments of pig iron from Scotch ports in the past week 
have been 4418 tons, compared with 6732 in the corresponding 
week of last year. Italy took 1650 tons; Australia, 350; Belgium, 
235; Uni States, 161; South America, 100; Germany, 55; 
other countries, 236; the coastwise shipments being 1631, against 
4196 in the same week of 1890. 

prices of makers’ iron are as follows:—G.M.B. qualities 
f.o.b at Glasgow, per ton, No. 1, 48s.; No. 3, 47s. 9d.; Monkland, 
No. 1, 48s. 3d.; No. 3, 48s.; M. and C., No. 3, 48s.; Carnbroe, 
No. 1, 52s.; No. 3, 51s. 6d.; Langloan and Summerlee, No. 3, 
6ls. each; Calder, No. 3, 58s.; Eglinton, No. 1, 50s.; No. 3, 
49s. 6d.; Dalmellington, No. 1, 59s.; No. 3, 57s. 6d. 

The leaders of the North of England blast furnacemen are still 
in the West of Scotland exhorting the men to continue the strike, 
and assuring them of an early victory. The men are ready to go 
back at a reduction of wages if this should be awarded them by 
arbitration ; but the masters are not fighting so much for a ques- 
tion of wages as for entire freedom from the interference of the 
Union. . Where their furnaces have been relighted, they are being 
worked by non-union men. The process of starting the furnaces 
promises to be a slow one. 

During the past week there was shipped from Glasgow loco- 
motives to the value of £12,132, sewing machines £8309, 
machinery £6817, steel goods £10,000, and general iron manu- 
factures £21,050. 

The engineering trades, both marine and general, seem to be 
fairly well employed, and there is in most cases work on hand to 
last for a considerable time. 

Some pipe founders state that inquiries are being made which 
oma that a fair amount of work is likely to come out before 
01 





In the malleable iron trade business has been rather quiet, and 
there has been a general reduction in prices. The lowest e of 
common bars is now quoted at £6 to £6 2s. 6d.; secon e, 
£6 5s.; highest grade, £6 7s. 6d. The best bars of the lowest 
grade are 7s. 6d. and those of the other grades 10s. higher, the 
prices being, as usual, subject to 5 per cent. discount. Orders for 
unbranded iron are being taken at £5 10s. to £5 12s. 6d. 

There has been no general reduction in the prices of steel. In 
some instances merchants have been underquoting makers to the 
extent of 2s. 6d. to 5s. a ton. But, generally speaking, former 
rates are maintained for all the better qualities of material, ani 
makers report.that there is no lack of inquiry, both from home 
and foreign users. Inquiries from the Colonies through London 
houses are particularly numerous at present. “ 

The coal traffic has been working this week with much greater 
regularity than hitherto, and a large business is beimg done both 
for home consumption and for export. The improvement in the 
shipments at East Coast ports this week is very~ satisfactory. 
eet are still comparatively high, although they have been 

eclining. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Up to the present the Bute Dock authorities have had the best 
of the struggle, and every day old hands are signing on. Still, 
the result is not quite so trifling as some are aeons One 
authority in a pe contemporary says that as the Bute Docks 
shipped last week 63,350 tons of coal, but during the railway 
strike only shipped 24,600 tons, it follows that the present 
strike is only of a partial character. Instead of looking at it 
in this side light, the more candid manner is to com 
present tonnages and those which figured before the strike. This 
shows that, taking a fair average, the export has fallen off 
one-half. Instead of sending away 125,000 tons weekly, 60,000 
tons are dispatched. A good slice of this has been had by 
the Barry, which reached its greatest total of 102,000 tons 
last week, and the remainder has gone to Newport. All but the 
most interested in not admitting the truth agree in the ‘high 
estimate of the skill with which the Bute side has been ma’ : 
and, unless other complications arise, the Bute must win and 
regain its old totals. One of the complications is, by its becoming 
more a seaman and fireman’s strike, the dockers being hopelessly 
beaten ; another, that the dockers will unite with those of Barry 
and Penarth, and that the railway employés will then act in 
unison. These are the grave questions now to the fore at Cardiff ; 
but the railway men must give notice, so no immediate block is 
anticipated. 

I stated last week that another tramway strike was impending 
at Cardiff. It is now a fact, and is tm Oe illustration of the 
tyranny of unionism. The facts are these: Three men in one 
department who had been unionists, seeing no advantage accruing 
from remaining in the society, left it. The union called upon the 
directorate of the tramway to dismiss them. This they refused to 
do, and all the other tramway men being unionists, had to obey 
the society and send in notices, which have run out. At Swansea 
there is also a tramway strike, but from other causes. The horse- 
keepers were required to take the horses to the trams, and this 
they objected to do, ‘‘as they caught cold” in so doing. The 
company suggested a compromise, the men taking the duty by 
turns. This was refused, and a strike is on. 

Newport Tramway, which carries 18,000 fares weekly, and yields 
11 per cent., has been worked with great regularity and freedom 
from friction. It might be urged that as the men are non-unionists, 
this has something to do with the matter. 

Considering the upset at Cardiff, the coal trade maintains a good 
deal of vigour, steam coal particularly so. Quotations this week 
are :—Best steam, 15s, to 15s. 6d.; good seconds, 14s.; and 
ordinary, from 12s. 9d. up. The remarkably good run small steam 
has had, has to all appearances ended, and offers are now from 
5s. 9d., best 6s. I note in the vicinity of many pits a good deal of 
stocking, which is the lesser evil of keeping wagons full on sidings. 
The open weather is telling on house coal, and prices are not so 
firm. Best is quoted from 14s. 9d., seconds from 12s. 3d. Brush 
is at 12s. 9d., best seconds 11s. 6d. 

Patent fuel is getting easier, and futher injury has been done to 
the trade, ve gine at Swansea, where the ‘‘ Labour Union 
Executive ” has been blocking vessels, with the result that several 
fuel works have been stopped. 

Coke is pon. pense to feel the slackening of the iron and steel 
industries, and quotations are now only furnace and 21s, 6d. 
foundry, Cardiff. Swansea quotations are from 19s. 6d. up. 

The attempted sale of the compact Willow Wire Works, and 
failure of any offer but to break it up, shows “‘ the way the wind 
is blowing.” If the steel bar trade were eliminated from the 
principal works, it would be a case of semi-stagnation. 

Rails figure sparely, the leading shipments this week being to 
Port Pirie and Rio de Janeiro this, with a small cargo of bar for 


e 








from wh they return in the form of nails in tea chests, 

Iron and steel quotations are practicaily the same as last week, 
Whether, as the spring opens, any change is likely, remains to be 
seen. Board of Trade returns are not encouraging, but the fact is 
that ironmasters feel the strain in keeping going too great for long 
continuance. As for pig the reply is, ‘‘it cannot be made at the 
price.” Fuel is too high, labour too fractious and inconsiderate, 
and if hard times come few lookers-on will be surprised. The tin- 
plate trade is about the most vivacious of any. The market is 
steady, and most makers are well sold forsome time to come. The 
= offer now is small parcels, which do not long remain without 

uyers. 
clearances last week were over 80,000 boxes, and as the 
make was only 70,000, stocks were visibly lessened. Bessemer and 
Siemens bars remain at their old price. The tin-plate cokes are 
at 17s. 3d. to 17s. 6d.; Bessemers, 17s. 9d. to 18s.; Siemens, 
18s. 3d. to 18s. 9d. Ternes are at 35s. to 37s. 6d.; charcoal plates, 
20s. to 22s. 6d. 

Swansea quotation for anthracite is:—Best, 14s. to 14s. 6d. 

The colliers’ strike at two of Sir Hussey Vivian's collieries, 
Swansea, still continues, and a moulders’ strike is now on at 
Newport. A bakers’ strike in the Rhondda Valley has been 
a : 

y with Federation crews coming into Newport are to be 
blocked. This is the latest ukase. 

In the present atmosphere of strikes stocks of all kinds are weak. 
The mid-weekly quotations of the leading railways show this :— 
Taff Vale Railway, 734; Great Western, 1644; Serta 145; 
Rhondda and Swansea Bay, 9}; International Colliery, 5} ; 
Norths, £4 17s. 6d. 

An extension of the Victoria Tin-plate Works, Britain Ferry, 
was started this week. The engine, a very powerful one, came 
from Messrs. Galloway, Manchester. It has a high-pressure 
cylinder 26in. diameter, and a low-pressure 46in. by 4ft. stroke. 

e fiy-wheel was supplied by Messrs. Neville, Lianelly, and 
weighs 36 tons. The works now consist of six mills and sixteen 
tinning pots, and are equal to a make of 4000 boxes weekly. 

Amongst the Cardiff coal shipments of the week was one of 
5500 tons for India. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

In the iron trade of this country no actual change can be 
reported to have taken place during the week, want of animation 
and want of activity being still the general complaint. Both pro- 
ducers and consumers are practising the hand-to-mouth system, 
neither appearing anxious to enter any engagements of import- 
ance under present circumstances. In Silesia a slight move for the 
better can so far be noticed, as some of the larger establishments 
have secured rather considerable orders for abroad. A change in 
prices can, however, not be reported as yet. 

Austro-Hungarian iron trade continues pretty much in the same 
condition that has been noticed in last week’s report. A very 
lively competitiun is still carried on between German and Austro- 
Hungarian firms, and prices are consequently in a more or less 
depressed state. 

Although Belgian iron industry is, generally speaking, as bad as 
ever, there still appears a slightly improved request for some 
articles. Bars, for instance, have mn rather better inquired for 
during last week, but prices remain as dull as before. In some 
instances efforts have been made to carry higher notations, but 
this has only served to frighten away buyers. The steel trade is 
but irregularly employed ; in the Liege district, for instance, fairly 
satisfactory occupation is reported to be going on at the works, 
while in the Hennegau a want of work is complained of. Machine 
and construction shops are in fairly good operation, especially 
those for railway rolling stock, having secu’ orders for several 
weeks in advance. Cockerill has booked an order for.seven loco- 
motives and seven tenders for Denmark. In 1890 the production 
of pig iron has decreased by just 55,000 t., in forge and foundry 

pecially. The production of manufactured iron has decreased 
by 70,000 t.; steel has increased by 1568 t. 

In France a quiet and even depressed tone still characterises all 
branches of the iron business. ‘The following table shows French 
iron trade during the year 1890, compared to the year before :— 





Import. Export. 

1889. 1890. 1889. 

Tons. Tons. Tons. Tons. 

Iron ores .. .. 1,609,423 1,442,440 285,366 261,560 
Forge & foundry 

eres 20,648 .. 13,025 .. 171,243 .. 120,007 

Finished iron .. 14,929 .. 15,291 .. 66,6 -. 67,681 

Sess Ss os 5,664 .. 4,681 .. 42,315 .. 86,319 


Import on temporary admittance and re-export after undergoing 
further process of manufacture was :— 


Import. Export. 
890. 1889. 1890. 1889, 
Tons. Tons. Tons. Tons. 
Forge pig .. .. 58,687 .. 51,207 .. 86,575 .. 60,409 
Foundry do. ee 61,770 .. 55,868 .. 51,024 .. 654,254 
Malleableiron .. 17,624 .. 13,109 .. 144,780 .. 10,831 
eer 2,745 .. 3,949 .. S381 .. 3,482 


The total import of pig iron, manufactured iron, and steel was 
in 1890 177,067 tons, and shows, compared with the previous year, 
an increase of 19,897 tons. The increase in export was 32,735 
tons. 

The French coal trade is shown by the following figures :— 








Tons. Tons. 

Imports from 1890 1889 
"errr. eee: S| 
PED se co co 66 oc: GEER 00 oe ee! ot Ee 
Germany a os oO re 685,052 
Other countries .. .. .. BAS oc co . en 90 2,084 
9,078,918 7,803,775 

Tons. Tons. 

Export of coal to 1890 1891 
EER os Fe!’ *es' ie” bb Bene “Se os 6 oe 307,051 
See ae 151,001 .5 .. .. so | |=6GBO 
Switzerland .. .. .. .. OT ee ae 159,945 
ee ee TeD. os 10 00) 00 8,897 
Egypt ee) (we SED -00.,.00., 2d, 60 1,087 
Algiers hes ee ae BRD od” an dire von 26,894 
er countries .. .. .. | a a 173,037 
$380,820 835,710 

Tons. Tons. 

Imports of coke from 1890 1889 
MB éci 00 (ss 48) oe CEE. wah ge’ “cee 867,890 
Se ra ae __ |. Ee es 279,372 
Other countries .. .. .. Me aw bc pakise 10,178 
1,292,458 1,157,440 


Very little alteration has taken place on the Rhenish-Westphalian 
iron market since last week. In the Siegerland and Nassau district 
the iron ore trade has moved in its former track. There is but a 
limited business doing ; ary are, nevertheless, fairly well main- 
tained. For red iron ore M. 8 to 8°45 p.t. bas been asked ; roasted 
ditto, M. 11 to 11°50. Luxemburg minette, 40 per cent. contents, 
M. 3°20; inferior qualities, M. 2°30 to 2°40 p.t., at mines. Pigiron 
remains quiet as before. Demand is, for most qualities, uncom- 
monly weak, and prices continue to be strongly discussed. 
Spiegeleisen only seems to form a favourable exception to this rule, 
being regularly inquired for on home as well as foreign account, 





The old Fed of M. 60 p.t. is still quoted for the 10 to 12 p.c. 
e. EE alian forge pig is quoted M. 54 ; 

o. 2, M. 52; No. 3, M. 47 | a iegerland, good ig quality, 
M. 50 to 52 p.t. Foundry, No. 1, M. 75; No.3, M. 63. Basic, 
M. 49; Bessemer, M. 60 to 65 p.t. e manufactured iron 
busi not ged in any way since last report. 

The bar mills may, perhaps be said to be rather better employed 
of late, but this is only broadly speaking, inland demand, for 
instance, being as bad as ever. Girders are in pretty good call. 
There is still very little business doing in the plate and sheet 
department, and prices remain, consequently, unch: . Ata 
late tendering fur steel sleepers, at Munich, M. 129°50 p.t. free 
Aschaffenburg, was the lowest offer, 

The following are the present list prices per ton at works :— 
Good merchant bars, M. 135; angles, M. 140 to 145; girders, 
M. 125 to 130; bars in basic and Bessemer, M. 130 to 135; hoops, 
M. 145 to 150 ; billets in basic and Bessemer, M. 90 to 100 ; heav 
boiler plates, M. 180; tank ditto, M. 155 ; heavy plates in steel, 
M. 160 ; tank ditto, M. 135 to 140; thin sheets, M, 135 to 145, 
Iron wire rods, common quality, M. 130; drawn wire in iron or 
steel, M. 140; wire nails, M. 150; rivets, M. 180; steel rails, 
M. 130 to 138 ; fish-plates, M. 129 to 160; steel sleepers, M. 128 to 
136 ; complete sets of wheels and axles, M. 300 to 305, and higher ; 
axles, M. 240 to 250; steel tires, M. 230 to 235 ; light section 
rails, M, 110 to 115. 

In coal, coke, and artificial fuel were sent to Italy, vié Gothard 
railway, during the month of December, from Rheinland-West- 

halia, 3760 t.—460t. less than in November. From the Saar 
istrict 1310 t.—40 t. less than in November. On the whole, from 
Germany 5070 t.—500 t. less than in November last. 

According to official statements the rolling-stock of the Prussian 
State Railways has, during the period 1889-90 and 1890-91, been 
increased by 801 | tives, 1246 passenger cars, and 17,684 
freight cars, consisting at the present moment of 9653 locomotives, 
15,343 passsenger cars, and 196,798 freight cars. 

In Upper-Silesian as well as in Rhenish-Westphalian industrial 
districts where, during the hardships of the last months, serious 
difficulties had occurred on account of insufficient communication, 
a certain disappointment is expressed with regard to the new 
railway extension plan now under discussion, which, it is stated, 
removes none of their grievances, 

Reports from Russia state that the building of the Siberian 
Railway line is to be commenced in the spring. It is proposed first 
to build, simultaneously, the parts Wladiwostock-Chabarowka and 
Tomsk-Irkutsk, then to join Chabarowka and Irkutsk. In the 
meantime the work at present in process of construction, the 
Russian railway net from Slatoust to Tsheljabinsk, is to be con- 

leted, and eventually the part Tsheljabinsk-Tomsk will follow. 

e whole of the Siberian line is to be finished in 1894, The costs 
are estimated at 75,000,000 roubles, 

The Swedish town of Malmi, having applied for permission to 
establish a free port on the Oresund, appears to be pretty sure of 
success, for already the sum of 16,000 crowns is offered ard com- 
petition—to include foreigners—is invited for plans for the extension 
and completion of the Malmi free port. In this manner Malmii 
may possibly gain precedence before Copenhagen, 














LAUNCHES AND TRIAL TRIPS. 

On the 12th inst., Messrs. Hall Russell and Co., Aberdeen, 
launched a steel screw steamer of 480 tons, with triple-expansiun 
engines of 75-horse power, for Messrs. William Leslie and Co., 
Aberdeen. 

On the 10th inst. Messrs. R. Craggs and Sons, Stockton, launched 
a steel steamer of the —— dimensions : — Length, 173ft. 
breadth, 26ft.; depth moulded, 12ft. llin.; she will be fitted by 
Messrs. “W, h, English and Co., Middlesbrough, with triple 
expansion engines, having cylinders 13in., 2lin., and 34in, by 24in. 
stroke, and will be fitted with all the latest appliances for rapid 
loading and discharge of barges. 

Messrs. W. Doxford and Sons, Pallion, Sunderland, launched, on 
Saturday last, the s.s. Clan Macneil, the first of the New Clan 
Liners, being built to the order of Messrs, Cayger, Irvine and Co., 
Managers Clan Line Steamers, Glasgow. The principal dimensions 
are :—Length between Boao sapere 312ft.; breadth, extreme, 
39ft.; depth of hold, 23ft. 6in.; to carry about 3500 tons, Her 
engines are triple-expansion, the cylinders being 23in., 37in., 62in. 
by 42in, stroke; the boilers are built for a working pressure of 
180 Ib., and are fitted with Messrs. Howden’s forced draughtsystem. 

On the 16th inst., the s.s. Justin, a steel screw steamer, built for 
Messrs. Arthur Holland and Co,, London, by Sir Raylton Dixon 
and Co., Middlesbrough, took her trial trip from the Tees. This 
vessel is built on the web-frame — with poop, raised quarter 
deck, bridge, and top-gallant forecastle. Her leading dimensions 
are :—Length over all, 287ft.; breadth, 39ft.; depth moulded, 
2lft. 3in.; with a deadweight a of about 3300 tons, at 
19ft. 7in. Her engines were supplied by Messrs. Blair and Co., 
Stockton, having cylinders 2lin., 35in., and 57in., by 39in. stroke, 
which gave every satisfaction. 

Early on Saturday last the screw steamer, Taurus, built by 
Messrs. Wm. Gray and Co., Limited, to the order of Mr. Wilhelm 
Wilhelmsen, of Tonsberg, Norway, went on her trial trip. The 
dimensions of the vessel are:—Length over all, 288ft.; breadth, 
37ft. 2in.; depth, 21ft. 2in. The engines, which are of the triple- 
expansion type, have been supplied by the Central Marine Engine 
Works, of Messrs. Wm. Gray and Co,, the cylinders being 214in., 
34in., and 57in. in diameter, with a piston stroke of 39in, Steam 
is supplied by two large steel boilers, working at a pressure of 
160 Ib. The vessel takes Lloyd’s highest class, and is altogether 
fitted out in the best style asa cargo boat. After adjustment of 
compasses, a run was made to sea for above an hour at full speed, 
the engines making upwards of 90 revolutions per minute during 
that time, and a speed of 124 knots being, we are informed, main- 
tained. On the conclusion of the trial the steamer proceeded on 
her voyage to Cardiff to load for the River Plate. 

The steel screw passenger steamer Fuping, built at es by the 
Blyth Shipbuilding Company, Limited, for Mr. James Whittall of 
London, per Mr. John White of London, for China trading, made, 
we are informed, a highly satisfactory trial trip on Monday. The 
Fuping is a duplicate of the Ching Ping, recently built for Mr. 
John ite, and is 223ft. in length, has full poop for passengers, 
and ample accommodation amidships. The Fuping was then taken 
into the river Tyne, where she will load a cargo of machinery 
at Newcastle Quay for China, and be commanded by Captain 
Sharman. ‘This, it is said, is probably the first cargo of machinery 
shipped direct to China from Newcastle Quay. The engines are by 
Mr. Middleton Prath, of Huddersfield, and are of the triple ex- 
pansion type, and worked with great smoothness and efficiency. 
The whole of the work has been carried out under the superinten- 
dence of Mr. J. G. Walton, of London, who is also superintending 
the building of a larger vessel by the company for China, 

On Saturday last Messrs, Laird Brothers launched from their 
works at Birkenhead an iron twin screw steamer, built to the order 
of the Great Western Railway Company, and intended for service 
as a mail and passenger tender at Plymouth. As the vessel left 
the ways she was named Sir Richard Grenville by Mrs. Bevis. 
The owners were represented by Lieut, Squire T, 8, Lecky, 
R.N.R., their marine superintendent, under whose direction the 
work is being carried out. The vessel has been specially designed 
for her intended service, and will have spacious deck-house accom- 
modation, fitted with every comfort for passengers. She has been 
built to Lloyd’s rules for their highest grade of classification, and 
is about 19ett, long by 30ft. beam, with a tonnage of 545 tons 


0.M., and will be fitted with two sets of triple compound 
engines, driving twin screws. She will have.a speed of about 
twelve knots, and will, no doubt, ‘prove a very useful vessel for the 
service, as also for pleasure ) gueirsions, &c., for which she will be 
eminently saited,..: <-: * 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, Feb, 12th, 1891. 

THE machinery manufacturers throughout the 
United States are busier than usual. Contrary 
to anticipations indulged in two months ago a 
large amount of new work has been recently 
ordered ; this work covers everything going under 
the head of machinery. The builders of hydraulic 
machinery and poure have had an excellent 
season, and while here and there an establishment 
is not crowded with work, the majority of well- 
known manufacturers have sufficient in hand to 
keep the usual force of workmen engaged. 
Another busy branch is the interest engaged in 
turning out implements for agricultural sections, 
The farmers have had quite good crops, and are 
improving financially every year, and are there- 
fore extending the area of cultivation, 

The railroad building that has been extended 
into so much new territory during the past five 
years has opened the way for hundreds of 
thousands of small farmers to obtain cheap land 
at remote points, This increase of farming enter- 
prise has developed quite a market for implements 
and smal] farming machinery, The same spirit 
of enterprise has developed a large market in 
Texas and Colorado ; then there has been quite a 
stimulus imparted to the demand for mining 
machinery. The output of all kinds of minerals 
has been increased, and a great deal of capital is 
now engaged in enterprises which will not produce 


There has been a demand for reform for 
twenty years, but while the call for reform grew 
in intensity, the evils magnified. One of the first 
things done, was for the railroad managers to 
agree to not build any more lines in competitive 
territory. Among the remedies suggested, but 
not likely to be very soon adopted, is the discon- 
tinuance of the custom of charging the cost of 
perpen improvements to operating expenses. 

t has been proposed to make it a criminal offence 
for railway managers to saddle the corporation 
with a load of debt that is not based upon actual 
improvements. Thesubject is one which calls for 
not only a great deal of careful study, but of 
strong legislative measures. Railroad building is 
being actively pushed throughout the Southern 
States. Traffic is growing rapidly there, because 
of the great industrial activity ; there is also a 
good deal of new railway building projected in 
the far North-West. Rails are marked up to 
30 dols, at mills, and it is probable that some very 
ar orders will be placed during the next thirty 

ays. 








NEW COMPANIES, 
THE following companies have just been regis- 
tered :— 


Tewksbury Agricultural and General Engineering 
Company, Limited, 

This company was registered on the 4th inst , 
with a capital of £100,000, divided into 1000 
shares of £10 each, to acquire and carry on the 
re 8 





dividends for twelve months, but hine shops 
and manufacturers of machinery are busy turning 
out supplies and equipments, The locomotive 
builders are also, as a rule, very busy, and in two 
or three instances there is enough work booked 
to keep them busy until May. 

The managements of several railway systems 
are about placing orders on the market for an 
unusual amount of rolling stock; should the 
policy of thoroughly equipping these railway 
systems be carried out, the effect will be felt in 
several industries. Meetings of railroad builders 
and investors have been held recently with a view 
of determining on a policy for the coming year, 
with reference to the prosecution of a number of 
enterprises that have been under consideration. 
Mention has been heretofore made of railroad 
enterprises in the South-West, and it now seems 
probable that two or three of them will take 
shape. The purpose is to develope mineral and 
agricultural lands. A number of these roads will 
be run through an arid region calling for irriga- 
tion. Side companies have been organised to 
irrigate large areas, which, it is believed, can be 
made available for agriculture. Besides this 
there are several important railroad schemes 
taking shape in Northern Mexico; the total mile- 
age under consideration is 2500, but it is too 
much to expect that all this mileage will be 
undertaken this year. The point which capitalists, 
investors, and manufacturers have in mind is this, 
the probability of a general expansion of demand 
growing out of the probable prosecution of a great 
many néw enterprises, chief of which are railroad 
enterprises. ; 

A great deal ef new blast furnace building is 
projected in the Southern States, besides factories 
and mills for manufacturing purposes. The up- 
ward tendency at present felt in most markets 
will be arrested very suddenly should a score or 
two of these large contemplated enterprises be 
pushed, Productive capacity is being held in check 
throughout the United States, but on the slightest 
provocation it will be increased fully 25 per cent. 

A great deal of building will be done in the way 
of house and shop work, and from present indica- 
tions builders think there will be fully as much 
money expended in house construction in cities 
and towns as last year. 

Steady progress is being made in the work of 
reorganisation of Amerian railway properties. 
For years past the banking interests have been 
endeavouring to bring railway management under 
sroper discipline, and wonderful progress has 
she made in this direction, As the centralising 
tendency continues this control becomes more 
manifest; there is less running up and down of 
railway stocks than formerly, e system of 
leasing lines has gone on so far that there is now 
very little opportunity for unscrupulous railway 
managers to make a football of their properties 
for the benefit of stock speculators. The whole 
subject of railway management is now being 
reduced to a system. The mismanagement of 
American railway properties for the past twenty 
or thirty years is not to be wondered at when we 
consider all the facts surrounding the rapid pro- 
gress of railway construction. Thirty-five years 
ago the value of stocks and bonds in the 17,663 
miles of road then constructed amounted to, in 
round figures, 725,000,000 dols. The gross earn- 


ings on that mileage were, in round figures, 
85,000,000 dols., and net earnings 45,000,000 dols, 
The capitalisation was 41,000 dols, per mile. ‘Ten 


years after, railroad building began to be pro- 
secuted on an enormous scale, The war was 
over, money was abundant, the energies of the 
nation were aroused, and schemes began to be 
devised for the construction of transcontinental 
roads. It was at that time that mismanagement 
began to creep in. At the present time the net 
bonded debt of all roads in the United States is 
estimated at 4,500,000,000dols. The amount of 
‘‘common” stock amounts to 3,400,000,000 dols. ; 
of “preferred” stock, 600,000,000 dols.; the 
bonded debt is figured out to be as shown by 
mortgaged bonds at 4,200,000,000 dols. Of the 
3,400,000,000 dols. worth of ‘‘common” stock 
now outstanding, not more than 1,000,000,000 is 
full paid stock. The balance is termed“ watered,” 
and it is this ‘‘ watered” stock that has been 
making all of the difficulty in the railway situa- 
tion. To make it pay well, all sorts of devices 
have been resorted to. It has given rise to the 
bitter opposition of State legislatures throughout 
the West; it has been the basis of the granger 
movement, and of thie anti-monopoly movement, 
which has so jeopardised pa sa interests, 
Another evil that has beset the railway problem 
has been the unnecessary extension of railway 
lines into non-productive territory; this led to 
unnecessary competition between nes for traffic 
at competitive points.. To control this evil the 
Inter-State Commerce Law was enacted. Added 
to all this, railway managements became stock 
speculators. ; 





b of engineers, machinists, and _iron- 
founders, hitherto carried on by James Savory, 
at Tewksbury, and elsewhera. The subscribers 


are :— 
Shares. 
Mr. Beauchamp, Madresfield-court, Malvern... 1 
E. H. Lechmere, Bart., Hanley Castle, near 
ER ee, a a5: “gs- SO Fe se ] 
W. Stallard, Worcester, land agent... .. .. .. 1 
J. Russell, Newland Grange, Malvern, farmer .. 1 
J. W. Jones, Lymore, Montgomery, farm steward 1 
G. E. Martin, Upton-on-Severn ro ee ae 1 
Mesa’ ss a6, se ees @ 1 
Solicitor, Mr. Beauchamp, Worcester. No 
special articles, 





City of London Electric Lighting (Pioneer) Com- 
pany, Limited. 

This company was registered on the 5th inst., 
with a capital of £100,000, divided into 2000 shares 
of £50 each, to adopt the agreements with the 
Brush Electrical Engineering Company, Limited, 
and the Laing, Wharton, and Down Construction 
Syndicate, Limited, to take steps towards the 
formation of the larger company referred to in such 
documents, and to carry on, in the City of London, 
the business of an electric light company, to carry 
on business as electricians, to promote subsidiary 


companies, and for other purposes. The sub- 
scribers are :— 

Shares. 
J. Savory, Lord Mayor.. .. .. .. és 1 
Marlborough, Blenheim, Woodstock .. .. .. 1 
Suffolk and Berkshire, Charlton, Malmesbury ., 1 
A. Chantres, 23, St. James’-place .. .. .. .. 1 
J. B. Braithwaite, 27, Austin-friars, stockbroker 1 


J.C. Bull, Wilcote, Long Ditton-hill, Surbiton, 
secretary to a company ES ee 1 
C. Braithwaite, 27, Austin-friars, stockbroker .. 1 
The number of directors shall not be less than 
three, nor more than five; qualification shall be a 
holding of shares of the nominal amount of £250, 
except the first directors, who may act before 
acquiring their qualification, but are to acquire 
same within one month from their appointment; 
remuneration, £1000 a year. Solicitors, Messrs. 
Asburst, Morris, Crisp, and Co., 17, Throgmorton- 
avenue, E.C, 





Davis's Chlorine Processes, Limited. 


This company was registered on the 7th inst., 
with a capital of £60,000, divided into 1000 pre- 
ference of £10 each, 3900 ordinary of £10 each, 
100 founders’ of £10 each, and 1000 deferred 
shares of £10 each, to adopt and carry into effect 
an agreement between G. E. and A. R. Davis, as 
vendors of the one part, and B, Pierpoint, on 
behalf of the company, of the other part, to 
purchase the inventions of G. E. and A. R. Davis, 
for the manufacture of chlorine, and to carry on 
busi as facturers of chemical products, 
&c. The subscribers are :— 





8) 
W. Motherwell, 2, Marsden-street, Manchester, 
agent 


J. Morrison, 2, Marsden-street, Manchester, 


NGS Se? Ua) 100 ek oa. ta Ske GE. S 1 
C. H. Clegg, Shore, Littleborough, cotton manu- 

DE ok ds oe bh Ada ae ene te 1 
W. Raby, jun., Grosvenor chambers, Deansgate, 

Manchester, iron merchant Pee a ae 1 
H. Higginbottom, .116, Portland-street, Man- 

chester, chemical merchant .. .. .. .. 1 
J. A. Rooke, 4, Chapel-walks, Manchester, 

Chemical merchant ... .. .. .. 2 «. 1 
J. Cooke, J.P., and Consul of St. Domingo, 


Palatine-buildings, Manchester .. .. .. .. 1 
W. H. Clarke, The Oaklands, Brooklands, printer 1 
The number of directors is not to be more than 
nine, nor less than three, which number can be 
ine! at general meeting; qualification, 25 
shares; the remuneration for first year -is £500 
and expenses, with £50 extra for the chairman; 
b tr ation to be fixed at general 





meeting. 
Shirleywich Salt Works Company, Limited. 
This company was registered on the 5th inst., 
with a capital of £70,000, divided into 2000 8 per 
cent. perference and 5000 crdinary shares of £10 
each to take over the business of Thos. Capper, 
known as the ‘‘ Shirleywich Salt Works,” Shirley- 
wich, Staffordshire. e subscribers are :—- 


Shares. 
T. Capper, Westholme, Hartford, Cheshire, 
aw Se ee Cane ee ee een 
JR. ary, Smedley-road, Cheetham, account- 
C, H. Andrew, Station-road, Cheadle, Hulme, 
Cheshire, commissionagent .. .. .. .. 10 
C. Estcourt, Old Trafford, Manchester, chemist.. 10 
J. McGowan, City Chair Works, Manchester, 
cabinet manufacturer .. .. .. .. .. .. 10 
C. Lever, 7, Tutton-road, North Heaton Chapel, 
“p Rote tet ROE eT es a 1 
R. Hilditch, Bollinwood, Wilmstow, solicitor .. 1 


There. shall always be five directors, and the 
first shall be appointed by the above subscribers ; 
remuneration, £500. Solicitor, Mr. Richard 
Hilditch, Wilmstow. 


THE PATENT JOURNAL. 
Condensed from “ re Seen Oficial Journal of 
‘atents.” 


Application for Letters Patent. 


«* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


6th February, 1891. 


2223. SuuttLe Eve Macuines, H. R. Hallen and A. 
Adams, London. 

2224. Caromates, &c., H. H. Lake.—(J. Massignon 
and EB, Watel, France.) 

2225. Motors for Evecrric Raitways, J. B. Berlier, 
London. - 

2226. Propucine Licut, J, G. Hudson, London. 

2227. Treatment of Rug, &c., Frere, F. J. H. Samp- 
son, London. 

2228. Propu sion of Suips, A. Vogelsang, London. 

2229. ATTACHING Door Kyoss to Lock Spinpves, A. 
Jolliffe, London. 

2230. Dry ConcenTRATIoNn of Ores, &c., 8. 8. Allin, 
London. 

2231. DispLayine Boots, &c., on SHetves, E. G. Burt- 
well, London. 

2232. PermuTATION Pap tock, J. Ritchie, London. 

2288. PuHoroGRaPHic Cameras, J. Collier, London 

2234. Makinc Ferrvucinous AtLioys, H. Parkes, 

ndon. 
2235. MANUFACTURE of FireE-LicaTers, T. Williams, 


ndon. 
2236. SewinG, &c., Macuinery, H. Edler.—(/. Happe, 
Germany.) 
2237. Sewino, &c., Macuinery, H. Edler.—(J. Happe, 
Germany.) 
2238. — Tice Heartus and Pane s, A. Stuber, 
ndon. 


7th February, 1891. 


2239. Ice Cream Freezers, J. M. Richards.—(C. L. 
Bellamy, United States.) 

2240. Taprpinc MecuanismM for ApvertTisine, J. O. 
Spong, London. 

2241. Apparatus for Rerininc O11s, W. 8. Somers, 


Glasgow. 

2242. Coin-FREED Macuines, A. R. Brown and E. C.J. 
Devis, Birmingham. 

2243. Porato SortinG Macuines, W. G. Stretton, 


Birmingham. 

2244. Rims of WHeexs for Bicycies, J. Hudson, Bir- 
mingham. 

2245. ARTIFICIAL Minera Water, H. Hiibener, 
London 


2246. WATERPROOFING Matcues, &c , H. D. Peckover, 
London. 

2247. Lamps and 
Wigham, Dublin. 

2248, Puotocraruic Fitms, F. W. Vérel and W. 
Hampton, Glasgow. 

2249. Apron Five and CaLenpar, J. Doherty, London. 

2250. FASTENING ARTICLES of JEWELLERY, A. Haseler, 
Birmingham. 

2251. oe Socks on Raitways, H. D, Peckover, 

ndon. 

2252. PHospHorus Compounps, P. G. W. Typke, 
London. 

2253. Hoceinc Pipes in Position, &c., H. Harrison, 
Preston. 

2254. Macuines for Makino Car1D1pGEs, J. Westaway, 
Lewdon. 

2255. A New Itiusion, C. Morritt, London. 

2256. Ranoes, D. Cowan, J. D. Duckett, and P. Allan, 
Glasgow. 

2257. Ficterinc Macuixne, J. M. Smales, 
Langley. 

2258. Game, T. Thompson and R. Blezard, Halifax. 

2259. Furniture, R. W. Anderson, Liverpool. 

2260. Curtine Pice Faprics, J. J. Mann, Manchester. 

2261. ApPLIaNce for CapsuLinc Bortries, &c.,J. Walls, 
Dundee. 

2262 Pickinc Morions T. P. Burt, 
London. 

2263. Looms, G. Burgess, H. D. Ledward, and J. 
Crompton, London. 

2264. Consuminc SMOKE in Furnaces, R. Chambers, 
London. 

. TanpemM Bicycves, H. and A. W. King, Bir- 

mingham. 

EELS, C. and E Singleton, Liverpool. 

2267. Fixrnc Cocks or Taps in Jars, W. M. Clark, 
Bristol, 

2268. EvaporatinG Liquips containing Sats, C. E. 
Miles,. London. 

2269. Poririers, R. Woodall and G. Briddon, Man- 
chester. 

2270. Tuy, E. C. J. Devis.—(F. 
States.) 

2271. SuppLyinc CompresseD Air, W. H. Munns.—(G. 
McCarten, United States.) 

2272. Bow-racixnc Oar, W. H. Munns.—(J. Stevart, 
United States.) 

2273. ExcLtupine Winn, &c., from Unper Doors, C. 
and J, A. Holdsworth, Hull. 

2274. Evastic Trres for VeLocirpepes, W. E. Roberts, 
London. 

2275. LENS-MEASURING INSTRUMENTS, J. T. Brayton, 
London. 

2276. CLEANING or Dustine PLates, P. Rogers and J. 
Player, London. 

2277. Dumpmnc Cart, W. H. Munns.—(F. Gilson, 
United States.) 

2278. Baker's Ovens, F. Smith, London. 

2279. PHorocrarsic CAMERAS, T. Miller, Manchester. 

2280. SHavinc AppLiance, E. H. Beckles, London. 

2281. Sreex Bauts for Cycte Bearinos, G. W. Horton, 
London. 

2282. Firat EmBroipery Desicns, N. Friedberger, 
London. 

7 en W. P. Thompson.—(P. Closs, United 

tates. 

2284. Dress ELtevator, M. and E. Booth, Manchester. 

2285. CoupLinc Hose or other Pires, W. D. Bohm, 
London. 

2286. Drivine Caains for Cycies, E. G. Hoffmann, 
London. 

2287. Carp Ro.er, H. W., C., and J. H. Whitehead, 
London. 

2288. VENTILATING Cow Ls, J. Bartlett, London. 

2289. RaiLway SIGNALLING, Siemens Brothers and 
Co.—(Siemens and Halske, Germany.) 

2290. Toos for FixisHine Boots and Suoes, A. Major, 
London. 

2291. SADDLE-ciRTH TIGHTENING Device, F. Hofer, 
London. 

2292. THRASHING Macaines, F. Needley, London. 

2293. Cut-out Fuse, W. W. Horn.—(G. H. Whittingham, 
United States.) 

2294. MakinG ALconoL, H. H. Lake.-(G. Guignard 
and A, Hédouin, France. 

2295. Vatves for Steam Enoines, G. M. Démoulin, 
London. 

2296. Drivinec Grar for Vetocirepes, T. Butler, 
London. 

2297. Carpons of Execrric Arc Lamps, C. W. 
Hazeltine, London. 

2298. Descripinc Heicat Surraces, W. C. Carter, 
Southampton. 


LenticutaR Apparatus, J. D. 


King’s 


of Looms, 


Valentine, United 


Oth February, 1891. 

2299. Bortnc Apparatus for Mines, G. Burnside. 
Durham. 

2300. Sinkinc of We ts, &c., R. Sutcliffe, Barnsley. 

2301. Batons for Pouce, A. Cairns, Glasgow. 

2302. Dreporne, &c., APPARATUS, W. D. and S. Priest- 
man, Liverpool. 

= rege and other Cus, C. A. Bean.—(R. Bean, 

raz. 
2304. CLip Button Fastener, G. F. Cpous, London. 





2305. Formation of Soap TaBLeTs, P. Macduff, Glas- 
gow. 





2306. WaeEts for VELociPEDEs, H. Warry, Westoc- 
super-Mare. ‘ 

2307. Fisninc Rop Linx Guipes or Rinos, W. and J. J. 
Hardy, Alnwick. 

2808. Easy Batu SasH Runner, E. K. Bradbury, Not- 
tingham. 

2309. Lock Nut for Fish Piate Boxts; 8. Marsden, 
Altrincham. 

2310. Cycies, C. Whitehead, Wakefield. 

2311, Szatine for Carrs, &c., J. Rishton, Hasling- 


en. 

2312. aia Buixp Routers, &c., F. Daintree, 

mdon, 

2818. SELF-aDJUSTING SiLis for ExcLupisc Dravcat, 
J. F. Golding, Bristol. 

2814. Preumartic Srop to Suut the Door, H. Schubcrt 
and R. Werth, Berlin. 

2315. Inkeranp, W. Brown, London. 

2816. .CkickeT Bar, W. Clark, Stroud. 

2317. Sounp Boarps, E. Genzel, Paris. 

2318. Secure.y Lockinc Tugnstices, E. Gcddard, 
* London, 

2319. ARTiFiciIAL TgETH, W. Marsh, Colchester. 

2320. Serr-inpicaTinG TarceEtTs, J. Mullineux and 
A. 8. Jehu, London. 

2821. Fireworks, G. J. Mayer, London. 

2322. Drivinc Button-skwixnc Macuines by Foot 
Power, G. Raper, London. 

2323. Locks and Latcues, F. and C. G. Smith, Bir- 
mingham, 

2824. Preventinc Buro tars Entering DwELiixes, 
J. Hadfield, Glossop. 

2325. Fasrenincs for Wixpows, &c., T. Smith and W. 
Sheldrake, London. 

2326. SePaRATIoN of Iron, &c,, from Soxvution of 
their Su_puates, A. P. Smith, Birmingham. 

2327. Protectinc Sprouts of Jucs, &c., 8. H. Pillar, 
Dublin. 

2328. ene for CLEANING Goxp, &c., E. Jarman, 

ardifi. 

2329. Cock or VaLve for Water, &c., J. R. Tout, 
Portsea. ‘ 

2330. Sranp for UmBreitias, L. Goodall.—(G. T. 
Bliimlein, Germany.) 

2381. Puiates, C. W. E. Towers and J. Gillespie, 
London. 

2332. ComBINATION KETTLE and Stove, W. J. Player, 
Twickenham. 

2333. Game of SkiLL, H. Wilkinson, London. 

2334. ELecrrica, Communicators, J. W. Eyre and C. 
Graham, London. 

2335. PANELLED METALLIC Wixpow Burnps, H. €. 
Turner, London. 
36. Quitts, &c., H. Edler, London. 

2337. Gas-moTOR Enornes, M. Evers, London. 

2338. FLUID-pRESSURE Enoines, C. H. Brain, London. 

2339. Twist Lace Fasric, T. B. Essex, London, 

2340. Propu.sion of VeLocipepEs, N. Smith, London. 

2341. Fire-arms, I. A. Timmis and W. H. Walenn, 
London. 

2342. Frre-escapes, E. Brown, London. 

2343. ConceNnTRATING SULPHURIC AciD, T. G. Webb, 
London. 

2344. Pristine Macuiyeg, F. A. Johnson and W. E. 
Crane, London. 

2845. AMALGAMATOR, H. Cook, London. 

3346. Watcues, N. Silberberg, London. 

2347. CLearinG-outT Key Barres, J. H. Montague, 
London. 

2348. Granite LinoLevM, J. B. Barton, London. 

2349. Puriryine Woop Pu p, J. C. Juel and E. Ryan, 
London. 

2350. Horse Rakes, J. E. Thomé, London. 

2351. Paper Knives, J. R. Bishop, Manchester. 

2352. Steam Enornes, C. Wells, London. 

2353. a THROTTLE VaLveEs, W. Payton, Rich- 
mond. 

2354. Encine Governors, W. Payton, Richmond. 

2355. Ho_per for Dritiinc, &c., TooLs, W. Payton, 
Richmond. 

2356. Wire Nettine, H. B. Morris, London. 

2357. BicycLe Locoworive, J. Fish, London. 

2358. Hansom Cas, A. L. Clay, London. 

2359. Sieve Puririers for TREATING Gran, P. Turner, 
London. 

2360. AccUMULATOR PLATES, 
London. 

2361. MeraL ALLoys, J. B. Alzugaray, London. 

2362. Wuite-Leap, H. Wilcox, J. C. Butterfield, and 

C. Batchelor, London. 

2363. Jomnts of Tain MetaL Tunes, J. M. Newton, 
Manchester. 

2364. Arn Pumps, A. 8. Ghosh, London. 

2365. Cask Stanps, G. W. Higham, London. 

2366. LypicaTine Direction of Winn, G. W. Higham, 
London. 

2367. Horsesnoes, B. J. Noirault, London. - 





H. T. Cheswright, 
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2368. ANTISEPTIC MoutHPtIEcE, G. L. Anders and J. R. 
Shearer, London. 

2369. BrusH with Soap CombBrneD, W. Ellicott, Laun- 
ceston. 

2370. ae with Soap ComBinED, W. Ellicott, Laun- 
ceston. 

2371. Savine Lire at Sza, Y. Alvarez, Liverpool. 

2372. Cuuck, H. Bell, Newcastle-on-‘'yne. 

“— apace D.zavucnt of Fives, W. H. Webster, 

ork. 

2374. ‘Gin Routers,” L. Barrott, Manchester. 

2375. Brus for Poxisninc Boots, W. C. Smith, 
Glasgow. 

2376. JacQUARD Apparatus, G. Morton, Glasgow. 

2377. Vatves for OpeN-HEARTH Furnaces, C. H. 
Morton, Sheffield. 

2378. ApvyUSTABLE SpanneRs, A. A. Allcard, Sheffield. 

2379. Sroois, TaBLEs, and other Furniture, W. B. 
White, London. 

2380. CANDLE AppLiances, A. Daniell, Edinburgh. 

28831. A1TACHMENT of CANDLE APPLIANCES, A. Daniell, 
Edinburgh. 

2382. Makine Paint or Paint Stock, G. W. Scollay, 
Liverpool. 

2383. BREECH - LOADING SMALL - ARMs, P. Mauser, 
London. 

2384. Knitrinc Macuines, G. A. Cartwright, Lough- 
borough. 

2385. Sarery Carriace Lock, J. Cheetham, Rom- 


ford, 

2386. ProsectiLes, C. Fricke, T. H. Turner, and B. 
Dunn, London. 

2387. ORDNANCE, C. Fricke, T. H! Turner, and B. Dunn, 
London. 

2388. Fixtne Spokes to Cycte Wueets, T. 8. Rore, 
Uxbridge. 

2389. Sockrt Botts for Fasteninc Doors, J. Perry, 
Birmingham. 

2390. Potro Spottinc and Re-rovrenine, F. C. D. 
Beacham, London. 

2891. CycLes and WHEELED VEHICLES, J. 
Live 1. 

2392, Removat of Asnes from StcKeHOLps, J. Brown, 
London. 

2393. Foe SicNaLuinc Apparatus, &c., W. Edwards, 
London. 

2894. ARTIFICIAL Horizon for Sexrants, D. Hutton, 


Lytle, 


London. 

2395. Sprinc HanDues for Puates, &c., C. A. Austir, 
Southsea, 

2396. Knives, W. H. Wilkinson and F. R. Baker, Bir- 
mingham 


2397. Maxine Movuips for Castinc, N. Fraser, 
Glasgow. 
2398. APPARATUS for Foromnc Merau, P. Fraser, 


Glasgow. 

2399. ILLUMINATING STAGE ScenERY, W. Jordan and E. 
Broadridge, jun., Brighton. 

2400 Bextine, R. Kerr, T. Jubb, and F. Reddaway, 
Halifax. 


Halifax. ; 
2402. Metatiic Packinc, 8S. Douglas and H. W. 
Nicholls, Manchester. 
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2408. Rockuye Bars of Marine Borvers, R. Hanson, 
Halifax. , 


2404. Secunrye Rartway Carriace Doors, E. Broad, 
Cobridge, near Burslem. 

2405. Frtmve the Borroms of Boots, &c., T. Smalley 
and C. Dickens, Dublin 

2406. Fitter Beps, The Rivers Purification Company 
and H. B. J r, Leeds. 

2407. Foons, W. T. Thorp, Glosso) 

2498. Crossuves, T. I. Creighton, London. 

2409. AvromaTicaLLy Sounprine at Sea, T. M. Ellis, 





London. 
2410. me for Makunc Turrep Fasaics, H. Wyman, 
ndaon. 
24U1. Topacco Sprayinc Macutnes, J. T. Carter, 
London. 
2412. Srartine Cars, W. R. Lambert, London. 
2413. ApHEsive Piaster, R. K. G: ry, London. 
2414. ALarm Kwopss, E. C. Garlick, ion. 
2415. Rotary Enomes, R. W. Barker.—(A. Meyer, 
United States.) 
2416. Purers, G. Wyatt, London. 
2417. A new Vo.rmerer, J. Matthews and G. B. 
Cruickshank, London. 
2418. Srorace Bartreriss, J. Matthews and G. B. 
Cruickshank, London. 
2419. Automatic Cueck ReocrsTertnc Macurne, N. W. 
Lobb, Launceston. 
2420. Brakes for Peramputators, &c, J. Jones, 
London. 
2421. Wrencues, P. W. Lownes, London. 
2422. eae Furnaces for Borers, E. C. Jones, 
mdon. 
2423. Gas Corrro.iers, E. Brownhill, London. 
2424. Hostery, C. Lunn, London. 
2425. PortaBLe Guy, E. F. Gosset, London. 
2426. Tosnacco Pires, A. J. Boult.—({La Société Hypolite 
Vuillard and Fils, France ) 
2427. Mgasurtne Arr, W. P. Thompson.—(J. Tayler, 
United States.) : 
2428. Carcuine Fisn, A. Abramoff, Liv A 
2429. “epee Pictures, R. B. U. H. J. Duncan, 
ndon. 
2430. Cuarcinc Liquips with Gasgs, R. Cavanagh, 
Liverpool. - 
2431. Sarery Appiiances, J. A. Colquhoun, Liver- 


pool. 
2432. Tospacco Pires, A. J. Boult.—(F. and D. A. 
Antoine, Corsica.) 


2433. NTINVOUS CURRENT TRANSFORMER, J. Perry, 
on. 
2434. Moutpinc Merats, E. Devis and B. B. Donald, 
Birmingham. 


2435. Wixpow-sasH Fasteninc, W. Warne, London. 

2436. Trucks, J. Howland, London. 

2437. Sotes and Heexs for Boors, H. H. Lake —(P. T. 
Bloch, Denmark.) 

2438. Type-writers, S. J. Seifried, London. 

2439. Dverse Srraw Goons, H. H. Lake.—{E. B. 
Seaver, United States.) 

2440. Securine Burtons, H. H. Lake.—{ W. &. Richard- 
son, United States.) 

2441. ow H. H. Lake.—(C. H. Farmer, United 
States. 

Merat Fenciye, 8. Bayliss and J. Sadler, 
London. 

2443. Switca and Siena Apparatus, G. Westinghouse, 
jun., and J. G. L. Schreuder, London. 

2444. Preservation of Foop Propucts, L. Smith, 
London. 

2445. Ageratine Liquips, N. St. G. Wilcox, London. 

2446. Exvecrrotysis, J. Y. Johnson.—(@. D. Davis, 
United States.) 

2447. Ficurep Price Carpets, J. Dunlap, London. 

2448. Music Stanp, &c., C. Smith, London. 

2449. Comprnation Toots, C. H. Myers, London. 

2450. Nur and Pire Wrencues, D. H. Carpenter, 
London. 

2451. Toys or Games, E. J. Bond, London. 

2452. Hypraviic Marys for Gas-Makunc APPARATUS, 
U. André, London. 

2453. Corsets or Stays, 8. Schneider, London. 

2454. Tre-carts, T. igan and F. Grimes, London. 

2455. Crorues’ Driers, M. L. W. Martinat, London. 

2456. Date CaLenpar, J. Speller, London. 

2457. RoormeG MaTeRIALs, J. sw London. 

2458. Furniture Castors, E. G. Hoffman, London. 

2459. Cauck for Turninc Latues, E. Edwards.—(J. 
Rambaud, France.) 

2460. Preventinc Water Pires from Freezine, H. F. 
Horsnaill, London. 

2461. Pumps for Ratstsc Beer, E. Edwards.—(J. P. 
Wuyts and S. L. van Bocerstaele, Belgium.) 

2462. Rarstyc Liguips, E. Edwards.{J. P. Wuyts 
and S. L. van Boczstaele, Belgium.) 

2463. pcre Devices, A. Standing, Green- 
wich. 


11th February, 1891. 


2464. Evaporatine Sea or other Water, J. H. Breze, 
Liverpoo! 
2465. - sea for Rotiine, &c., Seeps, J. Balfour, 


Dundee. 
2466. Sautrers, J. W. Smith and J. Watson, New- 
castle-on-Tyne. 
2467. Forwaces, H. Murawski, Manchester. 
2468. Frre-ExtincuisHinc Sprinkuiers, H. Beech, 
Manchester. 
= _ or NewspaPer Howper, G. W. B. Bromby, 
ull. 
2470. Siew Piates, R. Simpson and W. E. H. Mennell, 
London. 
2471. Hyprotisep Leap Ce.is, T. W. Bush and M. 
Doubleday, Nottingham. 
2472. Suirntcurr Hoiper, F. H. Amory and T. 8- 
Grenville, London. 
2473. Revotvinc Pex, T Farrar, Whitefield. 
2474. Watcues, F. W. Engelbach, London. 
2475. Toastine Forks, E. T. Beard, London. 
2476. Sicut Gavuces, W. Ellicott, Launceston. 
2477. Boxes, J. Ascough, Birmingham. 
2478. Mor Buckets, 8. 8. Hazeland, Cornwall. 
2479. Agriat Suspension, P. de Lara, London. 
2480. VeLocirepe Stanps, G. Lambert and J. N. White, 
London. 
2481. Cases for Rirte Suootinc, J. E. Martin, 
Glasgow. 
2482. DovBLe-sipep Toorn Brusn, H. Skilton, Ley- 
tonstone. 
2483. Revotvinc Ssarts or Spixpies, T. Johnson, 
Barnsley. 
2484. Carriers for VeLocirepes, F. A. Matthews, 
* London. 
2485. Sarps’ Licuts, W. B. Barker and V. I. Feeny, 
London. 
2486. Fotpinc Teescoric Lge, W. Fletcher, London. 
2487. Taermometers, J. J. Hicks and H. Pinchctti, 
London. 
2488. CaLenpar, E. W. Hambleton, Bromley. 
2489. VaLance SusPenperR for BEpsTEaDs, i. Barnes, 
London. 
2490. Srawps for Contarmsmne Pickves, R. Favell, 


2491. Srorine the Discuarce of Macnesium PowpEr 
THROUGH a Lamp, Marion and Co., London. 

2192. Freezinc Macutnes, C. Wiedemann, London. 

2493. Macazine Stoves, A. J. Boult.—(G. H. Schu- 
mann, Germany.) 

2494. Door Stops, R. Duncan, London. 

2495. Too. Suarpener, W. P. Thompson.—(P. £. 
Richter, United States.) 

2496. Locks for Bicycies, G. R. Fuller, Liverpool. 

2497. CrncuLaR Kwittinc Macutnes, C. Terrot, London. 

2498. CrncuLar KnitTinc Macuryes, C. Terrot, London. 

2499. ConcenTRaTING Acips, W. C. Heraens, London. 

2500. Scorrnc Means for Lawn Tennis, G. B. Dawson, 
London. 

2501. Corset CLasps, De Witt C. Cole, London. 

2502. Smatt-aros, R. C. Romanel, London. 

2503. Pires for Smoxinc, W. B. Haas, London. 

2504. VeLocirepes, F. W. Lanchester, London. 

2505. Automatic Venpinc Apparatus, W. W. Horn.— 
(J. C. Estelle, United States.) 





2506. Insect Trap, W. W. Horn.—{J. 7. Tate and R L. 
Bartley, United States.) 
A. Fairbairn and T, Eden, 


2507. New Bracket, 
London. 

2508. Gas Heatinc Furvace, A. de L. Long and J. 
Noble, London. 

2509. Apvertisinc, W. Braywood, London. 

2510. TRavettinc Waeets, A. M. Clark.—(R. B. Page, 
United States.) 

2511. Sarery Razok, E. Scharff, London. 

2512. Suearine, C. C. Longridge, G. Cawley, and H. 
K. Austin, London. 


12th February, 1891. 


25138. Rorary Hooks for Sewinc Macutnes, H. Moore, 
London. 

2514. Driving Mecuanism for Rotary Hooks, H. 
Moore, London. 

2515. Carriace Waee ts, W. H. Nightingale and H. 
Roe, Coventry. 

2516. ABsorBING Nicotine in Pipes, H. C. Hiller, Man- 


chester. 
=  ——_aeeaeed to Tramway Cars, T. F. Laxton, 
ey. : 
=. Depositinc Copper, &c., W. Gibbings, Lanca- 
re. 


2519. Manvracture of CLorn, J. Kippax, London. 
2520. Tea-pots, Corres-pots, &c., 8. H. Martin, Bir- 
m. 


mingham. 
= Meratuic Bepsteaps, W. R. Lane and J. Hall, 
rm 


2522. Evecrric Licut Firrines, W. R. Lane and J. 
Cottrell, Birmingham. 

2523. Covers for Ricks, H. Smith and J, Evans, Bir- 
mingham. 

2524. Gas Recutator, T. Thorp and T. G. Marsh, 
ae ¥ " 

2525. Steam Encive Vatve Aprararvs, F. G. Schi 
Halifax. : coe 


2526. Woo_ien Conpensers, W. Cliffe, Huddersfield. 

2527. Operatinc the Heatps of Looms, G. H. Hodg- 
son, F, Leeming, and W. Tetley, Halifax. 

2528. Warmine Arr, J. Holdsworth, Burton-on-Trent. 

2529. Enomse Packine, &c., C. T. Phillips and R. 
Archer, Leeds. 

2530. Operative Stream Vatves, A. Boyd, Middles- 
brough-on-Tees. 

2531. Corsets, E. M. A. Moy, Brighton. 

2532. SappLe Corus and Sapp ues, E. Bailey, London. 

2533. Dyerne in Anitine Buack, H. Thies and F. Cleff, 
Manchester. 

2534. Scarro.pine, W. Parsey, London. 

2535. Arrrxtinc Postace Stamps to Letrers, J. H. 
Gray, Edinburgh. 

= Curmyey Tors, J. Rae and J. Murdoch, Edin- 


urgh. 

2537. Encine, H. W. Houlden, Doncaster. 

2538. Carpet Houper, A. n, London. 

2539. Sureicat Trusses, T. ngton, Manchester. 

2540. Rartway Wueets, G. J. Stevens and 8. Miller, 
London. 

2541. Drawino-orr Beer, G. B. Barker, Manchester. 

2542. Coup.ine for Sream Heatinc Pires, F. Kéméntzy, 
jun., London. 

2543. Avromatic Vacuum Brakes, P. Redford, Man- 
chester. 

2544. Surver Cans, E. Haslam, Manchester. 

2545. Tosacco Pires, H. Allcock, Birmingham. 

2546. Deoporisinc WaTerProor Faprics, E. Holt, 
Manchester. 

2547. ae Currer and Buy Drvioer, 8. G. Macklin, 


ury. 

2548. Currixc Cask Butter into Layers, J. Hope, 

London. 

2549. Giazep Roors, T. Bones, London. 

2550. Crutcues, A. W. King and J. B. M. Stewart, 
Brighton. 

2551. Mountixe Guns, W. E. Corrigall, London. 

2552. Compounp ARMouR-PLATEs, T. J. Tressider, 
Sheffield. 

2553. Batts used in Batt Mitts, M. Crawford, 
London. 

2554. Sprrit Levers, W. J. Ingram, London. 

2555. Drivinc Apparatus, &c., P. Pfleiderer, London. 

2556. wd and other Irons, B B. Lee and G. Clarke, 

mdon. 

2557. Pepo-motive Apparatus, F. W. Zimer, London. 

2558. Protector for Pyeumatic Tires, W. E. Roberts, 
London. 

2559. Preventine the SLamminc of Doors, J. C. Mew- 
burn.—{/J. Nelson, Grand Canary.) 

2560. Pocket Comes, F. Perks, London. 

= ae Prorection for Watcues, I. A. Cawley, 


2562. Discuarcine Rockets, A.V. Newton.—(4. Noel, 
France.) 

2563. Curmney Cow s, G. Goldsmith, London. 

2564. Stream Heater, J. Howland, London. 

2565. Tent Pores, &c., C. H. Lyte, London. 

2566. Dressinc Gown, D. Ososki, London. 

2567. AvromaTic CanpLe Extincuisuer, C. J. Tozer 
and W. H. Jago, London. 

2563. Toy, C. J. Tozer and W. H. Jago, London. 

2569. Rotary Enotes, J. E. Griffiths, E. C. James, 
and J. Hunt, London. 

2570. acne Cuains, &c., L. Becker, Liver- 


pool. 
2571. Manuracturinc Parer Boxes, P. A. Cartier, 


mdon. 

2572. Feep Apparatus of Macuine Guns, J. A. Norton, 
London. 

2578. Crank Pirate Mecuanisms, E. Hammesfahr, 


London. 

2574. TicHTENING Drivin Betts, &c , E. Hammesfahr, 
London. 

2575. Supportine Betts off Putters, E. Hammesfahr, 
London. 

2576. Taps, F. C. Fuller, London. 

2577. Preventinc Corrosion in Borters, T. W. J. 
Warren, London. 

2578. Stream Enoine Pacxine, G. F. Redfern. —(J. 
Armengaud, France.) 

2579. ArracnmeENT for Srraininc Beer, J. Trotter, 
London. 

2580. Drawinc Boarps, 8. Maier, London. 

2581. Boor and SHor Siucoinc Macuines, 8. M. Cutter, 
London. 


13th February, 1891. 


2582. Goxr or similar CLvuss or Sticks, R. 8. Clouston, 
London. 

2583. Steam Encines, W. Wilson and F. J. Burrell, 
Lowestoft. 

2584. Apsustment of Batt Bearinos, J. Player, 
Coventry. 

2585. Repucine the Force of Co.iisions, W. Miller, 
Southam; . 

2586. Faciiiratine the Tareapine of Neepes, G. A. 
Ch , Stockton-on-Tees. 

2587. ComPpressep Air for Surps, J. Simpson, Liver- 


pool 

2588. Heatinc Ramway Carriaces, &c., H. Lees, 
Ashton-under-Lyne. 

2589. Hzatinc Rooms and CuamBers, E. R. Royston, 


on. 
2590. Preventinc Fraups with Notes, J. T. Steen.— 
° Zealand. 

2591. Metat Screws for Woopwork, J. T. Steen. — 


and J. 
Tw , a 

2595. Printinc Carps from Wrappixnc CYLINDERS, 
J. Binns and J. Snowden, Keighley. ‘ 

2594. Distrisutinc Wert in Weavinc Suep, E. 
Giorgio, Manchester. 

2595. Drittinc Gun BaRRELs, The Pratt and Whitney 


m iw. 
2596. ee Gon Barrexs, The Pratt and Whitney 
Company ° 
2597. FisHine Baskets, &c., W. and J. J.. Hardy, 
Cc! 
2598. Mepium for Decorative Purposes, J. Ballantine, 
Glasgow. 





2599. SureicaL Spuints, T. . 

2600. Tosacco Pipes, J. B. W. King, Devon. 

2601. Hypravtic Motors, G. R. Bodmer, London. 

2602. DispLayine Desens, OC, A. Rittel and G. A. J. 
Schott, Bradford. 

2608. Dryixe Tea Lear, H. Thompson, London. 

2604. Stampina, &c., TexTILE Fasrics, P. G. Wild, 
London. 

2605. Preventine Excessive Speep of Encrnes, W. M. 
Musgrave, London. 

2606. Guipes for Sewinc Macuines, E. Altman, 
London. ¥ 

2607. “Tir for Biruianp Cvugs, &c, W. E. Parnell, 
London. 

2608. Streer Sweerinc Macurnes, J. Smith, Barnard 
Castle. 


2609. Transmission of Urensits, P. G. Lempriére, 
Birmingham. 

“-. — of Propeciine VessExs, G. H, Chappell, 

ndon. 

2611. Sutpsuric Acip, J. Graham and G. E. and A. R, 
Davis, Manchester. 

2612. Biorrer, J. Nash, Manchester. 

~_ Om Lamps, E. Garniss and W. Bunting, Man- 
chester. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


438,658. Exvectric Wetpinc tw Pires, E Thomson, 
Swampscott, Mass.—Filed June 26th, 1890. 
Claim.—The herein-described process of forming lap- 
welded joints between hollow metal pieces, as sections 
of pipe, consisting in heating the joint to the desired 
plasticity by passing an electric current through it, 


(436.658) 





and then effecting the weld by laterally applied light 

impact or pressure repeated a number of times and 

properly graduated, as described, not to contract .or 
uce collapse in the work, as and for the purpose 

Rescribed. 

438,814. Device ror AUTOMATICALLY INSULATING 
Broxen Wire, M. Kerstein, Boston, Mass.—Filed 
July 14th, 1890. 

Claim.—(1) The herein described devices for auto- 
matically insulating a broken wire in an electrical 
circuit comprising the following , viz.:—A box or 
case, as A, of conductive ma‘ .a piston C, of con- 
ductive material, from which the electric wire extends, 
said piston being normally electrically intermediate 
with said wire and box, a piston-rod D and spring E, 
and suitably distributed insulating material, whereby 
when breakage of the wire occurs the piston is with- 
drawn by the spring into the box and the piston and 
wire insulated from said box, substantially as set 
forth. (2) The combination of the box A, provided 
with the perforated end A” and lined with insulating 
material b, the insulation tube d’, the spring E, piston- 





rod and head D D’, protected by insulation d, the 
piston C, and wire H, protected by insulation ¢’, su 

stantially as described. (3) The combination of the 
box A, provided with the perforated end A” and lined 
with insulating material ), the insulation tubed’, the 
spring E, piston-rod and head D D’, protected by insu- 
lation d, the piston C, tubular guide F, separated from 
the box A by insulation ¢, and the wire H, protected by 
insulation ¢’ and extending ——_ said guide to the 
said piston, substantially as set forth (4) The com- 
bination of the box A, provided with the track J on 
its under side, and the guide F, provided with the 
graduated track I on its under side, substantially as 
and for the purpose described. 


439,061. Bencu Prange, J. E. Greene, Toccoa, Ga.— 
Filed Novembsr 30th, 1889. 

Claim. —(1) In a bench plane, the combination of the 
transverse part 1, having a rearwardly-inclined front, 
the wedge-shaped side parts 2, said parts 1 and 2 bein, 
cast solid with the ve fo the plane, with the bit an 





the excentric havi journals ay in boxes 7, 
fixed to the sides o' plane, pted to press the 
bit st the bottom of side pieces, substantially 
as set forth. (2) In a bench plane, the combination of 
the transverse part 1, having the inclined front, the 





wedge-shaped side 
said side pieces and pressi: 
ends, and the excentric hav ng journals supported in 
boxes 7, fixed to ~ sides of 2 vie. wil x jeg 
adapted to press the bit against the bottom of the side 
pieces and against the cap, substantially as set forth. 
(8) In a bench plane, the combination of the bit with 
ler, secured 


eces 2, the bit, the cap fixed upon 
upon the bit at both its 


sui the said roller near the edge of the bit, and 
means for pressing the roller upon its spring supports, 


in the bottom of the plane for. 





substantially as set forth. (4) Ina bench plane, the 
combination of the bit, the recessed roller, springs 
—-7 into the recesses to support the roller 
yp locks resting in said recesses upon the upper 
side of said roller, and an adjusting screw for varying 
the ure of the bearing blocks upon the roller sub- 
stantially as set forth. 


439,075. Movurpinc Press, C. J. Le Roy, St. Louis, 
°.—Filed June 9th, 1890. 
for packing moulding sand, the 
combination of two segmental spur wheels journalled 
in a framework, and ee their peripheries gradually 
receding from their j centres throughout the 
f segments, a movable rack havi 
diverging from each other, and having said sides pro- 
vided with spurs or cogs adapted to engage the cogs or 
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spurs on the said segmental wheels, a piston head 
attached to said rack and adapted to move in a steam 
cylinder arranged stationary on the framework of the 
press, and lifting rods pinioned at one end to said 
segmental wheels and at the other end attached to a 
lifting ay ee adapted to move within said frame- 
work, for the purposes set forth. 


439,117. Ram Jomwrt, W. H. Connell, Wilmington, 
Del.—Filed February 21st, 1890. 

Claim.—(1) As a new article of manufacture, a tie- 
support E, having an inclined face ¢5, a cavity formed 
ae it for the passage of a tie-rod, and flan é, 
extending out from its base, whereby it can be spiked 
toasleeper. (2) A rail-joint having in combination 
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tie-su 


rts E, secured in pairs u 
side of the joint, a strut G plac 

and tie-r 
of the rails and om the said supports E, all sub- 


m sleepers at each 
beneath the joint, 
F, passing beneath the strut on each side 


stantially as and for the purpose specified, 


439,579. Comrounn’Pumrive Encine, J. N. Floyd and 
D. H. Morton, Handsworth.—Filed July 5th, 1890. 

Claim —(1) In a compound pumping engine, the 
combination of the valve of a high-pressure cylinder 
with a low-pressure a valve mechanically inde- 
pendent of the hig reese cylinder valve and 
passages leading from high-pressure cylinder or in 
ports tosupply motive fluid to operate the low-pres- 
sure valve, substantially as described. (2) In com- 
pound pumping engines, the combination of the valve 
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ofa high-pressure cylinder with the valve of arelatively 
low-pressure cylinder, a piston controlling the low- 
—— cylinder valve mechanicaily independent of 
e high-pressure cylinder valve, an leading 
from the high-pressure cylinder or its ports to supply 
motive fluid to o ite the said D vay of the low-pres- 
sure cylinder valve, all substantially as described. 





Epps's Cocoa.—GRaTEFUL AND ComMFrorTiNnc.—‘‘ 
a thorough knowledge of the natural laws whi 
ern the operations of — and nutrition, and 
y a careful application of the fine 
selected soaenge bee 94 has pro our breakfast 
tables with a delicately flavoured beverage which ey 
save us many heavy doctors’ bills. It is by the judi- 
cious —_ of = — of Rp that a ee 
may be grad up un’ enoug! 8 
every tendency bo disease. heen 3 
di floating around us ready to attack wherever 
there is a weak point. We may escape many a 
fatal shaft by keeping ourselves well fortified with 
blood and a properly nourished frame.”—Civil 
+g Gazette.—Mede simply with boiling water or 
m 


Sold only in ‘kets, labelled— 
“James Epps & Co. ts esesopetisle Gaommate, London.” 
—Also makers of Epps's Afternoon Chocolate Essence. 
—{Apvrt. 
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CLYDE SHIPBUILDING FIRMS. 
No. I. 
MESSRS. W. DENNY AND BROTHERS, 


In entering upon a series of historical and descriptive 
articles bearing upon the shipbuilding industries of the 
United Kingdom, a commencement must be made some- 
where, and upon various grounds the Clyde seems to 
claim our first attention. Geographically, it is the most 
northern of the principal shipbuilding rivers, and in 
regard to the tonnage ne pee it has for very many 
years past stood at the head of the list. The river Clyde 
is indeed without doubt the premier seat of the world’s 
shipbuilding, and its superiority is indicated no less by 
the character than by the extent of its productions. 

Among the Clyde shipbuilding firms, that of Messrs. 
William Denny and Brothers occupies a prominent position, 
both in regard to the extent of its resources, the amount 
of tonnage it produces, the quality of its work, and the 
scientific thoroughness of its methods. It is, perhaps, 
the last-named characteristic which gives this firm its 
distinctive mark, and entitles it to stand in the front 
rank of British shipbuilders. Other yards may often 
turn out a greater tonnage in a year, or occupy even 
larger premises, but the firm of William Denny and 
Brothers stands pre-eminent among mercantile builders in 
the possession of scientific appliances, and the ability to 
utilise them in the development of ship construction and 
design. 

The shipyard of Messrs. William Denny and Brothers, 
and the engineering establishment of the associated firm 
of Denny and Co., are situated at Dumbarton on the 
banks of the little river Leven, close to its confluence with 
the Clyde. The puny stream which flows from Loch 
Lomond, carrying with it the surplus waters from the hills 
and valleys made classic by the pen of Scott, is not perhaps 
all that could be desired for the purposes of shipbuilding 
enterprise. But neither was the Clyde in its natural condi- 
tion a convenient channel for ocean-going steamers to con- 
vey their cargoes to and from Glasgow. In both cases 
natural deficiencies and obstacles have been removed and 
overcome by the skilland energy which so much abound in 
Scotland. The Leven has been dredged and deepened, 
wet docks have been excavated and embanked, every 
advantage has been taken of convenient bends in the 
river, and what nature did not do for Dumbarton ship- 
builders, has been done by themselves. The extent of 
the triumph over difficulty which they have achieved 
is indicated by the fact that only a short time ago 
Messrs. Denny launched from their yard the Union 
Company’s mail steamer Scot of 500ft. extreme length ; 

_and that too with a tide which failed to rise within two 
feet of the normal height. 

Shipbuilding is an ancient industry in Dumbarton. In 
the days of wood a considerable tonnage was launched 
into the Leven, and iron shipbuilding was commenced by 
the Dennys as far back as the year 1844. Steam naviga- 
tion, too, was pioneered at Dumbarton. Although the 
Leven did not produce the first steamships, yet we find 
the William Denny, who founded the firm, building the 
Rob Roy and Marjory upwards of sixty years ago. Dr. 
Peter Denny, the ptesent head of the business, was born 
at Dumbarton in 1821. His father—William Denny— 
died in 1833, leaving seven sons, three of whom—William, 
Alexander, and Peter—obtained joint possession of the 
old yard in 1847, and commenced iron shipbuilding 
under the designation of William Denny and Brothers. 
Subsequently they were joined by their brother James, 
but eventually by the secession of one partner and the 
death of two others, Mr. Peter Denny was left the only 
member of the firm. In 1850 Mr. P. Denny, in conjunction 
with Messrs. John Tulloch and John McAusland, founded 
a marine engineering establishment in Dumbarton, which 
at the present time, in the able hands of Mr. Walter Brock 
—who joined them in 1871—Mr. James Denny—a nephew 
—Mr. Peter Denny—a son of Dr. Denny—and Mr. Pope has 
grown into a large and prosperous concern. The iron 
and steel industries of Dumbarton are indeed of consider- 
able extent, and they are principally under the control of 
the Denny family, to whose enterprise and energy they 
appear to be almost wholly due. Besides the shipyard 
and marine engine works, they have a directing interest 
in the Dennystown Forge, the foundry of Hardie and 
Gordon, the Dumbarton Steelworks, and the Ropework 
Company. The forge produces the largest iron and steel 
forgings required for ships and engines; the foundry 
manufactures steel ingots and castings by the Siemens- 
Martin process; and the steelworks rolls plates of steel 
and iron for use in Dumbarton and other shipyards. The 
foundry supplies the engine-shop and shipyard with 
castings, and the forge and steelworks with ingots; while 
both the forge and the steelworks manufacture for the 
shipyard and engine works. So that, it will be seen, in 
this respect, as in others yet to be named, the Dennys 
are to a large extent independent of the world outside 
Dumbarton for the manufactured material required in 
ship and engine construction. From the determination 
of the natural laws and scientific principles which 
underlie successful speed performance to the comple- 
tion of the swift passenger steamer, with artistically 
decorated and electric lighted accommodation, all, or 
nearly all, is designed and created upon the banks 
of the Leven. One of the most considerable factors in 
bringing about this self-contained sufficiency has been 
the persistence of hereditary mechanical and business 
genius in the Denny family. Dumbarton seems to be 
full of Dennys, and they are all workers. There is not 
an idler among them. All contribute in one way or 
another towards building up the completeness and suffi- 
ciency of the united enterprises. Dr. Denny is so ably 
supported by ‘his sons, nephew, and those outside his 
family who have been admitted into the firm, that his 
rule is by no means arduous. Mr. Brock controls the 
marine engine works, and in this he is ably supported by 
Mr. Peter Denny, jun. Mr. James Denny,.and Mr. Pope, 
At the shipyard Colonel John Denny presides over the 
commercial department, Captain A. Sianr rules in the 





scientific department and the drawing-offices, while Mr. 
John Ward is the managing partner in charge of the 
shipbuilding operations. The forge is managed by Mr. 
Wedgwood, the foundry by Messrs. Hardie and Gordon, 
and the steel works by Mr. Jardine. By the sad death 
of Mr. William Denny in South America four years ago, 
the firm sustained a loss which was shared by the entire 
shipbuilding profession. The eldest son of Dr. Denny 
was a man of supreme scientific abilities, and a general 
favourite. 

The first shipyard of the Denny’s was on the left or 
western bank of the Leven, a site not nearly so con- 
venient for the building of large vessels, nor admitting of 
such scope for development as the Leven yard which they 
now occupy on the eastern bank of the river, and to 
which they removed in 1867. Since 1882 their shipbuild- 
ing premises have been more than doubled, and they now 
occupy an area of upwards of forty acres, including five 
acres of wet docks and eight acres of sheds, workshops, 
and other roofed spaces. The marine engineering works 
are situated further up the river on the same side, but the 
two are sufficiently near to each other for all purposes of 
convenience. Thanks to an accommodating bend in the 
Leven at that point, the firm are able to launch directly 
up stream, and so dispense with all the trouble of drag 
chains, &c., which afflict the builders in the upper reaches 
of the Clyde. Besides their two wet docks, their river 
frontage affordsthem room for eight of the largest ocean 
steamers to be built simultaneously, while at the same 
time they have other berths for building the smaller class 
of screw steamers and the light draught paddle steamers, 
for the construction of which they have earned a well- 
deserved notoriety. Indeed, so busy have they been with 
this latter class of work that at one time within the last 
four years every berth with a river frontage was occupied, 
every available piece of ground elsewhere in the yard had 
a light draught river craft building upon it, and several 
others were put together in a field outside the yard gates. 
Of course these latter, and all the others away from the 
river, were taken to pieces for shipment abroad, after 
being temporarily put together, their destination being 
rivers in Burmah and the East. 

Perhaps the most interesting feature in this shipyard 
of the Dennys is the experimental tank. Certain it is 
that to this department visitors at once inevitably wend 
their way after receiving the necessary permission from 
the firm. Considering that, with the solitary exception 
of the Admiralty tank at Portsmouth Dockyard, this is 
the only place in Great Britain where provision has been 
made for experimentally determining with models the 
speed resistance and other similar qualities of vessels 
before their designs are completed, the interest which is 
concentrated upon this part of Messrs. Denny’s esta- 
blishment should not be a subject for surprise. The 
experimental tank and the refined mechanical appliances 
associated therewith do not constitute a mere toy or 
represent a useless “ fad.” On the contrary, it has been 
largely in consequence of the trustworthy teachings 
of the multitude of experiments made by Messrs. 
Denny in this tank that they have been enabled to 
turn out so many successful vessels attaining such 
excellent speed and sea-going results. The first tank 
for carrying out exhaustive experiments upon ship models 
was constructed by the late Mr. Froude, at Chelston 
Cross, near Torquay, and it was at that place the 
earliest investigations were made upon the models of 
intended Admiralty designs. The Government at that 
time bore a portion of the cost of the experiments, but 
since the death of Mr. Froude the tank at Torquay has 
been destroyed and another constructed at Portsmouth 
Dockyard, where Mr. Froude’s son presides over the work 
now carried on wholly by the Admiralty. When Messrs. 
Denny provided themselves with a similar experimental 
tank they obtained the services of Mr. F. Purvis, who was 
one of Mr. Froude’s assistants, and since Mr. Purvis left 
their employment the work at the Denny tank has been 
carried out by Messrs. Mumford and Parker—who had 
also assisted Mr. Froude at Torquay—under the direction 
of Mr. Archibald Denny. It would be impossible within 
the limits of space at our disposal adequately to describe 
the experimental tank and the many interesting machines 
and appliances contained in the long range of buildings 
set apart for these important investigations. The tank 
itself 1s 300ft. long and 10ft.deep. The models which are 
tested are made of the substance known as p in wax, 
and by means of an ingenious machine, devised by the 
late Mr. Froude, they are cut to the exact form of the 
ship they represent upon any desired scale. The 
mechanism is largely automatic and self-registering, but, 
as may be supposed, the determination of useful results 
from such experiments demand the exercise of mathe- 
matical science and professional training. Messrs. 
Denny have for many years past recognised the importance 
of these qualifications in a drawing-oflice staff, and 
have taken measures to insure that their young men 
shall be fully equipped for the due performance of the 
work expected from them. Both in the steps taken to 
extend educational opportunities in Dumbarton, and to 
determine the fitness of those seeking their employment, 
they have shown an example which might advantageously 
be imitated by many other shipbuilding firms. In pro- 
portion to their tonnage output, considerable as it is, 
their designing staff is very large, and in order that their 
draughtsmen may not be unprofitably employed upon 
mere mechanical work, they have a separate staff of 
women tracers who do all the copying, which in most 
yards is done by men.. The arrangement is found to 
work most satisfactorily, inasmuch as while the draughts- 
men may very properly be depended upon for originality, 
professional knowledge, and inventive skill, the women 
seem upon the whole to make the most patient and 
accurate copiers. 

The arrangement of the workshops, sheds, and ma- 
chinery throughout the yard is both systematic and 
economical. Everything seems to be just where it is 
conveniently wanted; and.to economise labour, facilitate 
transport, and generally expedite the work, seven miles 





of Decauville narrow gauge railway is laid over the yard, 
covering it with a network of rapid and easy communi- 
cation. In addition to this there are sidings from the 
North British Railway, by the aid of which two loco- 
motives belonging to the firm are able to put down steel, 
iron, timber, and coals-precisely where they are wanted. 
Pipes are laid all over the yard for the transmission of 
hydraulic power from a central engine and accumulator, 
and by this means hydraulic cranes and winches are 
wrought wherever required for lifting or transporting 
purposes. Then, again, a most elabéente telephonic 
system, in connection with the Dumbarton and Glasgow 
telephonic exchanges, affords communication with the 
private residences of the partners, nineteen different 
stations in the shipyard, five stations at the engine 
works, and a station each at the forge, foundry, and 
steel works. The firm have also a most ingenious 
signalling arrangement, whereby any official or foreman 
in the yard can be summoned in a few minutes to a 
central position should his presence be needed. This is 
effected by means of an iron column 80ft. high, upon the 
top of which the large signal letter denoting the person 
wanted is exposed to the view of all on the premises. 

Not only is the yard and its many offices lighted 
throughout by electricity, but the firm are also manu- 
facturers of the electric light installations for the vessels 
they build, having a large staff in this particular depart- 
ment, under the direction of Mr. M. Sutherland and the 
personal supervision of Mr. A. Denny, who is an expert 
in this branch of science. 

It has already been remarked that this firm is more 
than ordinarily independent of external help in the work 
which it produces. This is particularly exemplified in 
the decorative department. In most cases shipbuilders 
put out this class of work to be performed by a sub-con- 
tractor, who first supplies an approved design, and then 
carries out the decorative work and upholstery in accord- 
ance therewith. Messrs. Denny employ their own artists, 
and all decorations are designed and carried out upon their 
own premises. An evidence of their capabilities in this 
respect formed a very conspicuous object in the Glasgow 
International Exhibition of 1888. If there were only a 
large dry dock in Dumbarton its shipbuilding facilities 
would be complete. The shipyard has two wet docks, in 
which the largest vessels may receive their machinery 
and be fitted out. Each wet dock has a powerful pair of 
sheer legs, the larger of which is 140ft. high, and can lft 
a weight of 100 tons, while the smaller is capable of lft- 
ing 60 tons. 

Since they commenced building in 1844, Messrs. W. 
Denny and Bros. have completed upwards of 440 vessels, 
representing an aggregate of nearly 550,000 tons. The 
following tabular statement shows the tonnage they have 
produced in each year from 1880 to 1890, both inclusive; 





: Number of vessels. Gross tonnage 
1880 . 5 Se, eee x yal 
1881 8 17,455 
1882 13 21,995 
1883 10 22,238 
1884 21 23,942 
1885 ll 16,434 
1886 35 19,471 
1887 31 19,758 
1888 38 29,824 
1889 20 25,079 
1890 15 28,509 

211 287,015 


In order to indicate the class of work with which they 
have been intrusted, it may be remarked that since the 
Messrs. Denny have been in business they have built for 
the 


P. and O. Co. 15 vessels of 39,181 tons 
17 25 


Austrian Lloyd’s:.. ...-... ... te 29,5: be 
G. and J. Burns ... se 20 = 21,101 ,, 
Alam ERRO: 625 38... 425. 11 z 24,531 ,, 
British India 8. N. Co. 61 : 142,874 ,, 
Compania Transatlantica ... ... 11 ey 38,231 ,, 
Union 8.8. Co, (Southampton)... 3 a 13,227 _,, 
Union 8.8. Co. (New Zealand)... 26 = 31,737 ,, 
Australasian U.S. N.Co.... 2... 4 % 7,238 ,. 
BelgianGovernment ... ... .... 2 + 2;220 -.,, 
Shaw, Saville, and Albion Co.... 2 a 10,057 ,, 


Among the typical and noteworthy vessels of their 
construction are the 


T.S.S. Scot 8.8. Rotomahana 

8.8. German 8.8. Alfonso XIII. 

8.S. Pretoria 8.S. Reina Maria Cri: tina 
P.S. Princesse Henriette 8.8. Jumna 

P.S. Princesse Josephine 8.58. Jelunga 

P.S. Duchess of Hamilton S.S. Buenos Ayrean 

P.S. Clacton Belle S.S. Clyde 

8.8. Monowai 8.8. Arawa 

P.S. Princess Victoria 8.S. Tainui 

T.S. Tug Dalhousie 


The success of the firm in recent years is to no small 
extent due to the type of quadruple expansion engine 
invented by Mr. Brock. Not only is this a highly 
efficient and economical marine engine, but its parts are 
so arranged as to render it a comparatively simple and 
inexpensive matter to convert an ordinary compound 
engine into a quadruple expansion engine of the Brock 
type. Upon this account a’ great many of the British 
India Company’s. and the British and Burmese 
Company’s steamers-—which ‘were .at first fitted with 
compound engines—have had their machinery thus 
converted upon Messrs. Denny’s premises ; new boilers 
capable of higher pressures having, of course, been 
supplied. 

A description of the Leven shipyard would be incom- 
plete without some reference being made to the excellent 
relations which have ever existed between employer and 
employed, and to the measures which have from time to 
time been taken by the firm to do justice to all classes 
of their employés ; to improve their social conditions ; tc 
raise the standard of education in the town, and gener- 
ally to add to the happiness and well-being of the com- 
munity. The several industries in Dumbarton controlled 
or directed by Messrs. Denny afford, on an average, 
employment to 3300 persons, of whom 1900 are engaged 
in the shipyard. In busy times this number has been 
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increased to 2200. During the trade depression of 1885 
the workmen voluntarily offered to accept reduced rates 
of pay in order to enable the firm to build ships with the 
hope of selling them when completed, and in that way 
keep their works going at a time when no orders were 
forthcoming. Such a spirit of friendly interest and con- 
fidence between master and workmen is not so common 
in these days as could be desired, and that it should exist 
in Dumbarton is creditable alike to employer and em- 
ployed. The organisation in the yard to meet cases of 
bodily injury or of sickness is managed by a joint com- 
mittee composed of the principal foremen and representa- 
tives of the workmen, the firm contributing the same 
amount to the fund as is subscribed by the men. The 
rules in operation for the maintenance of discipline and 
order are drawn up by a similar joint committee which 
meets once a year to revise existing rules or enact new 
ones if found necessary. The inventive faculties of the 
workmen are stimulated and their efforts recompensed 
by a system of awards in accordance with the decisions 
of an independent committee of experts. In short, the 
workmen are treated with respect, confidence, and 
equity, the result being that strikes at the Leven ship- 
yard are unknown, while the average of domestic comfort 
enjoyed by the workmen and their families is much 


higher than that experienced by the same classes in | Total 


most other shipbuilding towns. The men in many cases 
occupy their own houses, having acquired them from the 
firm, who laid out a large area of ground near the yard in 
workmen’s dwellings, and then afforded facilities for the 
occupiers to become owners. A large public park in 
Dumbarton was presented to the town a few years ago by 
Dr. Denny, and Mr. John McMillan, another Dumbarton 
shipbuilder, and quite recently Dr. Denny has presented 
to the inhabitants of the part of the town built by 
himself a recreation ground and band stand. 

From the foregoing description of the Denny ship- 
building firm, its history and resources, it will be seen 
that it is well worthy to occupy a prominent position in 
the series of Clyde shipbuilders which we propose bring- 
ing under the attention of our readers. 








AMERICAN LOCOMOTIVE PRACTICE. 





Normat American locomotive practice offers an inex- 
haustible series of puzzles to English engineers. Up to 
& comparatively recent period we in this country knew 
very little about the facts. We quietly assumed that 
matters went on at the other side of the Atlantic much as 
they do here. We knew in a general way that American 
locomotives burned a great deal more coal than English 
locomotives; but how or why was not fully understood. 
American engineers seem to have been nearly as much 
in the dark as we ourselves. Of late years, however, 
experiments and trials of various kinds have been made, 
and at both sides of the Atlantic much has been learned, 
and day by day our store of information is increasing. 
But the more we know the more information we want. 
Indeed, it is impossible to read any report of a test of an 
American locomotive without coming across problems 
the solution of which seems to be impossible. The latest 
example is a report for which we are indebted to Mr. W. 
Dean, of Boston, Mass. The report raises many ques- 
tions, and we give our readers a summary of the most 
interesting portions. It is too long to give in detail. 

The trials were carried out by Mr. Dean in 1889, on the 
Erie Railway. Three engines were made the subject of 
experiment. Our readers will do well, before going 
further, to master the following description, and bear it 
carefully in mind to avoid confusion :— 

“Engine No. 41 of the Erie Railway is of the usual 
type for burning anthracite lump coal, having a long 
shallow fire-box above the frames and between the 
wheels. The cylinders are 19in. by 24in., and the driving 
wheels 68in. in diameter. The boiler is of the wagon 
top type, 56in. in diameter outside the smallest ring, 
working with 155 1b. of steam at the time of the test. 
The fire-box is 11ft. 6,5,in. by 41 Zin. inside, the tubes 246 
in number, 2in. outside diameter, and 11ft. 5in. long 
between tube sheets. The grate area is 40 square feet, 
and the total heating surface 1631 square feet. 

“The Erie locomotive No. 136 is a six-coupled engine 
of the Mogul type, with a Wootten boiler. The cylinders 
are 20in. by 24in., and the driving wheels 68in. diameter. 
The diameter of the boiler is 583in. outside the smallest 
ring, working with 135lb. of steam at the time of the 
test. The fire-box is 9ft. 6in. long by 8ft. wide inside, 
the tubes 336 in number, 1}in. outside diameter, and 
9ft. 5Zin. long between tube sheets. The grate area is 
76 square feet, and the heating surface 1458} square feet. 

“The Strong locomotive No. 1 is of the form so fre- 
quently described recently, having Mr. Strong’s patent 
valve gear, cylinders, boiler and equalising system con- 
necting the springs. The cylinders are 19in. by 24in. 
and the driving wheels 68in. in diameter. The boiler is 
58in. in diameter inside the smallest ring, has two fire- 
boxes of corrugated flues, leading into a common combus- 
tion chamber formed of a corrugated flue, and worked 
with 160 lb. of steam at the time of the test. Each fire- 
box grate is 7ft.long by 424in. wide, the tubes 225 in 
number, 2in. outside diameter, and 10ft. 3in. long between 
tube sheets. The area of the grate is 50 square feet, and 
the total heating surface 1600 square feet. 

It will be seen that all three are immensely powerful 
engines; much more powerful than anything used in 
England so far as cylinders and grate areas are concerned. 
The road traversed, on the Susquehanna division of the 
New York, Lake Erie, and Western Railway, is 140 
miles long. Mr. Dean says that it is “particularly diffi- 
cult to work on account of its length and profile.” We 
have here Puzzle No. 1. Why should a long line be more 
difficult to work than a short one? We give this up. 
The maximum grade is 12ft. to the mile, or one in 440. 
That is to say, the line is nearly a dead level. The con- 
sequence is, says Mr. Dean, that it is “impossible to 
help a locomotive by shutting off steam when descending, 





as can be done on many lines.” Mr. Dean seems to 
have forgotten that what can be gained in this way on 
one trip must be lost on the next when going uphill. 

Leading Particulars of Locomotives, 


Erie 
No. 136, 


Erie 
No. 41. 


Strong 
No 1. 





CYLINDERS AND RuNNING GEAR. 


linders, diameter and stroke ..| 19in. x 24in.’ 19in. x 24in. 20in. x 24in. 
1 1 


umber of valves per cylinder .. ss 
ME acs bn. 0s on Gridiron D-slide D-slide 
Number of ports in valve seats { 9 i oom 1 le ag 
Size of ports.. .. .. .. 4gin. x jin. | 1gin. x 18in. 1fin. x 19in. 
Full travel of valves .. 1,,in. bin. 6y,in. 
Outside lap = prin. lin. lin, 
Inside lap 2 _ 0 _ 
Width of bridge... .. _ — liin. 
Lead of valves, inlet.. .. Sin. jin. din. 

* exhaust .. yein. os -— 
Throw of excentrics.. .. .. .. Sin, bin. 5jin. 
Tractive force per Ib. of mean effec- 

tive pressure on pistons .. ..  131°31b. 131°31b, 139 Ib. 
Range of cut-off... Ex . 4 to 19}in. _ — 
Release beginsat .. .. 23in. _ _ 
Com; ion begins at .. 4in. —_ 
Kind of front truck .. 4-wheel 4-wheel 2-wheel 
= eS eee 2-wheel None None 
Diameter of front truck wheels .. 83in. 33in. 36in. 
driving wheels... 68in. 68in. 68in. 
ne rear truck wheels .. 42in. None None 
Number of driving wheels .. 4 4 6 
‘otal wheel base “| a ae 20ft. 23ft. 5jin. 22ft. Gin. 
igid 90 nae Tft. &ft. 6in. 15ft. 
Length of connecting-rods .. 6ft. 3in. Tft. Tin. 
oo - OT “SS Ae Tit. Sft. 6in. — 
Distance of centre of main drivers 
from centre of cylinders .. 10ft. 6in. | 11ft. 8in. = 
BorLers. 
{ od Anthracite 
= ‘ circular type . ‘ 
Kind of boiler... -+> | corrugated | of stay Wootten 
| furnace bolt. 
Height of centre above rail .. ift. Tin. 7ft. 5in. Sit. 
Diameter of barrel inside smallest 
0 SO See ee ee ae 58in. 55in. 57hin. 
Diameter of fire-boxes and com- { 38}in. inside ae ae 
bustion chamber .. .. .. | 42gin. inside 
Length of grates.. .. .. Tit. 1lft. 6;,in.  —-9ft. Gin. 
Width of grates .. 42h}in. ljin. 8ft. din. 
Number of tubes .. .. 225 246 336 
Diameter of tubes outside 2in. 2in. Ijin, 
Length of tubesclear .. 10ft. 3in. =11ft. 5in. — ft. Sjin. 
DED. bs es 56 06 os bs 50 sq. ft. 40 sq. ft. 76,\, sq. ft. 
Heating surface—fire-box .. .. 134 ,, 160°91 ,, a hte 
a combustion chamber 104 _,, None 36h, 
” tubes, outside .. 1362, 1470°48 ,, 1241 =(,, 
“ total .. . ../ 1600 ,, |1681°89,, | 1458/, ,, 
Ratio of heating to grate surface... 32 to 1 40°8 tol 191 tol 
Smallest inside diameter of 
eer eer léin - _— 
Height ob top of chimney above 
_ She ea ee a léft. 14ft. 11}in. _ 
Working pressure during tests .. 153 160 135 
TENDER. 
Water capacity .. . 3200 gallons 3600 gallons 3200 gallons 
Coal ” ee 14,000 Ib. 14,000 Ib. 14,000 Ib. 
Weight, loaded .. 80,000 Ib. 76,820 Ib. 80,000 Ib. 
WEIGHTS. 
On first pair of drivers in working . 
ME ss xs ac lan New ke ORR. 39,000 Ib. — 
On second pair of drivers ditto .., 36,000 Ib. 39,000 Ib. _ 
On third pair of drivers ditto — = - 
Total on drivers in working order.. 72,000 Ib. 78,000 Ib. | 95,300 Ib. 
On front truck ~ .._ 84,000 Ib. 37,000 Ib. — 
On rear truck om .., 27,000 Ib. = _ 
Total weight of engine ,, «- 133,000 Ib. 115,000 Ib. 114,000 Ib. 


Puzzle No. 2 presents itself here. Why should such tre- 
mendous engines be needed to work a nearly level line ? 
The obvious answer that suggests itself is, of course, either 
that the trains are very heavy or the speeds very great. 
But nothing of the kind. The trains weighed, without 
the engines and tenders, from 160 to 322 American tons 
of 2000]b., or, in round numbers, 143 and 280 tons 
English. The speed attained, not including stops, did 
not exceed 46 miles an hour. If we take 40 miles an hour 
as an average, we shall be over rather than under the 
mark. Now in this country we can haul trains of 250 
tons at 50 miles an hour, with 18in. x 26in. cylinders, 
1200ft. to 1400ft. of heating surface, and grates of 17 to 
18 square feet. On the Midland Railway, for example, 
trains of a gross weight of 215 tons are hauled over a hill 

road at 53} miles an hour, including stops, by engines with 
19 square feet of grate, and 1200 of heating surface, burn- 
ing 23 Ib. of coal per mile. Why American engines need 
40 to 76 square feet of grate area, 20in. cylinders, and 
1600 square feet of grate surface, to pull a 200-ton train 
at 40 miles an hour on a level road passes our com- 
prehension. It may be assumed that the big grate is 
needed to burn anthracite coal. This we may concede. 
According to Mr. Dean, anthracite is ‘‘ an invention of the 
Evil One.” But the engines did not burn only anthracite. 
Two sets of trials were made—one with anthracite, the 
other with bituminous coal. The former we propose to 
disregard, because it is quite impossible to compare the 
performance of an American locomotive burning anthracite 
with that of an English engine burning bituminous coal. 
But it is quite feasible to draw a legitimate comparison 
when bituminous coal is used in both. The first point 
to be decided is the quality of the coels. Two kinds of 
bituminous coal were used—one Dagus, the other Clarion. 





The analyses given by Mr. Dean are rather vague. The 
figures are as follows :— 
Dagus Coal. 
= 0) asl! ois" aes: Wer’ den ars 1-080 
Volatile matter ... 38°455 
Fixed carbon 53°190 
Sees 5:300 
Sulphur... 1975 
100°000 
Clarion Coal. 
ee oe oe oe 4 1-490 
Volatile matter ... 38°455 
Fixed carbon 53°190 
ee 5-300 
Sulphur ... ee 1-975 


There is nothing in these figures to indicate that the coal 
was bad. It was, evidently, rich in hydro-carbons—* full 
of gas,” as firemen say—and no doubt a good steam coal 
if properly burned. In the Strong locomotive it was 
burned without smoke. ‘“ No. 41 poured out unlimited 
volumes of smoke.” Let us see what the performance 
of No. 41 was. Thisis the engine, it will be remembered, 
with a fire-box 11ft. 6in. long, and 40 square feet of 





grate. On four successive days the engine hauled trains 
of 171, 268, 804, and 288 American tons at speeds 
averaging 41°6, 39°9, 88, and 88°7 miles an hour, ex- 
cluding stops, and the avcrege evaporation varied 
between 5°61lb. and 6°13 1b. per’ pound of coal. The 
lowest consumption of coal was 261b. per ton of train 
per 100 miles. The highest was 41 1b. per ton of train 
per 100 miles. With the 300-ton train the consumption 
was 81 lb. per mile. It is difficult for an English loco. 
motive superintendent to realise the existence of an 
engine burning coal at this rate. Part of the con. 
sumption is accounted for, however, by the quantity of 
fuel found in the smoke-box. Out of the smoke-box 
was weighed, after a run of 140 miles, no less than 5121b. 
of cinders, or, say 3°65lb. of unburned fuel per mile. 
The enormous grate could not have called for a sharp 
draught. The engine, however, had two 8in. nozzles, 
The weight of the fuel burned amounted to 68°38 lb. per 
square foot per hour, with the 803-ton train. The 
sectional area of a 3gin. nozzle is 10°32, and for the two 
nozzles 20°64 square inches; equivalent to one djin. 
nozzle, which we in this country would use for a pair of 
18in. cylinders. Indeed, 5in. nozzles have been used for 
16in. cylinders with the happiest resultsin England. The 
figures concerning the performance of No. 41 are average 
figures for the east bound trips. Those for the west 
bound trips are pretty much the same, except that on 
a trip 808lb. of cinders were taken out of the smoke- 


Zs 

The Strong locomotive gave slightly better results. 
We shall select as an example a run east bound made 
with a train of 306 tons, as that compares best with the 
run made by “ 41” with 304 tons. The weight of cinders 
in the smoke-box was only 50 lb.; the coal used 26 lb. per 
100 tons of train per mile, or for 306 tons in round 
numbers, 781b. per mile. The average speed was 43°6 
miles an hour. The evaporation per pound of coal 
6°12 1b.; the coal burned per square foot of grate per hour. 
61°5lb. One of our American contemporaries has 
recently stated that American locomotives usually make 
a great deal more than 500 lb. of steam per square foot of 
grate per hour, which we gave as a fair average perform- 
ance for English engines. It will be seen that the Strong 
engine made 61°5 x 6°12 = 376 lb. of steam per foot of 
grate, and No. 41 made 68°3 x 6°12 = 416 lb. The Strong 
engine has two 3}in. nozzles, not quite equivalent to one 
5in. nozzle, which is small for 19in. cylinders. 

After every allowance has been made, the fact remains 
that these two engines made a great deal of steam. 
Why was so much steam necessary? There is, so far as 
we can see, only one way to explain the facts. It is 
that United States rolling stock is out of all proportion 
harder to pull than English rolling stock on an English 
railway. With English coaches, either of the two engines 
ought to run away with a train of 270 tons on a level road, 
and they ought not to burn more than half the coal stated 
by Mr. Dean as the consumption. We know that a great 
deal of American permanent way is not good; but it 
cannot be so bad as to explain the necessity which seems 
to exist all over the United States for enormous hauling 
power. It has been stated that a car carried on six 
wheels arranged in two bogies presents the maximum of 
resistance to hauling, and it really seems as if the state- 
ment were true. Here, as we have said, are two 
tremendous engines, which can only make steam enough 
in spite of their enormous grates, by the use of blast 
pipes which tear the fire off the grates. The hauling 
power of these engines is 1301b. per pound of average 
effective cylinder pressure. The average boiler pressure 
was about 140 lb. The effective pressure was probably 
50 1b, so that the hauling effort would be 50 x 130 = 


6850 Ib. and std = 21-6 Ib. per ton. Or, taking the 
6500 


= 18 lb. 
870 


nearly per ton of 2000 lb., which is a tolerably liberal 
allowance for comparatively slow speed. 

Concerning the Erie Engine No. 136, but little is said. 
It was not tried with bituminous coal. With anthracite it 
evaporated 7°33 lb. on one trip,.and 6°41 1b. on another, 
and with a train of 209 American tons it burned 77 |b. 
per mile. There were no cinders in the smoke-box, and 
it is noteworthy it had one 5in. nozzle. It must not be 
forgotten that one 5in. nozzle for two cylinders gives a 
much freer exhaust than two 3}in. nozzles, because 
alata has the nozzle to itself at the end of each 
stroke. : 

No. 41, tried with anthracite, burned, with a 200-ton 
train, 45 lb. per 100 tons per mile, or 90 1b. per mile for 
the 200-ton train ; but 900 1b. of cinders were taken out of 
the smoke-box on one run, and 1221 ]b. on another. The 
evaporation was at the rate of 4*6lb. per pound of coal. 
Yet this engine is stated to have burned anthracite in 
“the most perfect manner.” Here are Mr. Dean's 
words :— 

“In justice to both the Erie engine No. 41, and to the 
Strong engine, it should be said that the former was not 
built for bituminous coal, nor the latter for anthracite. 
The consequence is that No. 41 worked to a disadvantage 
in the soft coal! test, while the Strong engine worked to 
a disadvantage in the test with hard coal. If the Strong 
engine had been built for anthracite it would have had 
25 per cent. more grate area, a large grate being necessary 
to an anthracite engine which is intended to carry 4 
thin fire. In the Wootten engine, No. 136, which has 
72 square feet of grate area, the limit has been passed, 
for this engine cannot be run over the division without 
constantly blowing off, thus wasting coal and water, and 
giving a fictitious rate of evaporation. 

“In further justice to the Strong engine it should be 
said that the test was made before the engine was 
properly draughted, and before the firemen really knew 
how to do their work advantageously. This was par- 


locomotive and tender at 70 tons, we have 





1 As the New York, Lake Erie, and Western Railroad Co. burn bitu- 
minous coal in anthracite locomotives, the result of the soft coal tests 
are specially valuable to them. 
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ticularly true of the hard coal test on the Susquehanna 
Division, where an Erie fireman fired the engine on the 
first trip, and this trip was counted in the test. Before 
he had learned to fire the engine the test was over. This 
will be wee by persons familiar with the idiosyn- 
crasies of hard coal, and it largely accounts for the great 
variation of coal consumption and steam pressure given 
in the tables. 

“On the other hand, engines Nos. 41 and 186 were 
properly draughted and thoroughly understood by the 
firemen, and burned hard coal in the most perfect 
manner. Notwithstanding these circumstances, the 
records of the hard coal test show that No. 41 consumed 
more coal on the most favourable trip than the Strong 
engine used on its most unfavourable.” 

If we have done the performance of these engines an 
injustice, it has been unintentional ; we have endeavoured 
to put the facts as given by Mr. Dean to our readers. Mr." 
Dean would add much to the interest of his report if he 
would now favour English engineers with his views of the 
whole matter. The results obtained are, as we have said, 
inscrutable puzzles to us. We cannot tell why such 
powerful engines are wanted. We cannot understand 
why such enormous grates are used for bituminous coal ; 
we cannot see why such small blast pipes are used ; we 
cannot tell why two blast nozzles are used instead of 
one, seeing that the result obtained with No. 136 with 
a single blast nozzle is, judging by the contents of 
the smoke-box, so much better than that got with two; 
and lastly, we cannot tell why the trains seem so hard to 
pull. We have no doubt that Mr. Dean can, if he pleases, 
throw much light on these points, which are quite as 
interesting for his own countrymen as for us, and we hope 
he will please. 

The conclusion at which an English engineer will arrive 
is that in the United States they have yet to learn how 
to burn bituminous coal to advantage. As much, indeed, 
is beginning to be admitted. A recent impression of the 
Railway Mechanic contains a remarkably candid article. 
Our contemporary thinks that the grates in use are wrong, 
but he shows his ignorance of the entire subject by 
stating that unless thin fires are carried with bituminous 
coal, a soft blast will not put sufficient air through the 
grates. The mistake made lies in taking all the air 
through the grates. If our American friends will adopt 
the English practice, and combine the brick arch with a 
large admission of air through the fire door, they will find 
that thick fires and large blast nozzles are quite com- 
patible with each other. 








JUBILEE OF THE CHEMICAL SOCIETY. 


Tur Chemical Society—a body comparable in age, dignity, 
and standing with the Institution of Civil Engineers— 
— its jubilee this week in a manner befitting its 
rank. 

Much interest attaching to its inception as the result of 
the labours of a few distinguished chemists fifty years ago, 
a commemorative meeting was held on Tuesday, Februa 
24th, at the rooms of the University of London, at whic 
the three surviving original Fellows were invited to attend. 
Two—Sir William Grove and Sir Lyon Playfair—did so, but 
the third, Dr. Longstaff, was prevented by the inclement 
weather then prevailing. 

After an introductory speech by the President, Dr. 
Russell, in which he contrasted the conditions of chemistry 
obtaining at the time of the formation of the Chemical 
Society with those we know to-day, and recalled the fact 
that the jubilee of an industrial process, viz., that devised 
by Clarke for softening water, occurred simultaneously 
with the celebration then taking place, Sir Lyon Playfair, 
as one of the original Fellows present, delivered a short 
address. At the time when the Chemical Society was founded 
the chief chemists of repute were to be found on the Continent. 
Our own Faraday was occupied with physical researches, 
and men of the calibre of Liebig, Wéhler, and Rammelsberg 
were rare. Largely by the labours of the Chemical Society 
chemistry had been raised from a position in which it had 
previously been ranked as inferior to those sciences, such as 
astronomy, which dealt with the observation of the 
phenomena attending the interaction of large masses of 
matter, to one which was its due. Scarcely a science existed 
at the present day whose votaries did not turn continually to 
the chemist for his aid in their researches; in return he 
borrowed tools and methods freely from them. But one 
further step was necessary to complete, by revolutionising if 
need be, their knowledge of the science of chemistry—a 
Newton must arise who would do for them what his fore- 
runner had accomplished for the science of worlds. 

_Sir W. Grove said that he feared his chief claim to dis- 
tinction was that given him by his age. He must claim the 
indulgence of the meeting by reminding them that old age 
has its privileges, though they were certainly privileges that 
one would be ~ to forego. Of the failings of which he was 
conscious, lack of memory was certainly one; it was difficult 
at this distance of time to recall the circumstances attending 
the formation of the Society at which he had assisted. He 
remembered, however, that overtures had been made to 
Faraday to ~ the presidency, but that they had been 
declined, as he believed he could forward the advance of 
science better by exclusive devotion to research. As a result, 
Graham was finally elected for that office. Sir W. Grove 
admitted that he had been upbraided for deserting the field 
of research for a legal life. It was true that he had done so, 
and he regretted it; but exigent family affairs had made the 
defection inevitable. He commended the study of the best 
means of banishing the London fog—of which there was then 
plenty—to the attention of the Society in its corporate or 
individual capacity. 

After the presentation by Mr. Warrington of an album of 
unique interest, containing as it did the letters and other 
documents connected with the formation of the Society, as 
well as copies in platinot as being most permanent—of 
many yong’ s of original members, Professor Odling 
delivered an address on “The Development of Chemical 
Theory since the Foundation of the Society,” briefly tracing 
it from those early days to the most recent triumphs in 
ome synthesis which were its outcome at the present 
ime. 

Addresses were then presented from the Royal Society, the 








Pharmaceutical Society, the Société Chimique de Paris, the 


STAMPED STEEL AXLE-BOX. 
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FRONT ELEVATION 


Deutsche Chemische Gesellschaft, and the Russian Physico- 
Chemical Society by their respective emissaries. 

Letters from distinguished foreign chemists had also been 
received, and were transmitted to the Society. 

In the evening of the same day—Tuesday—a reception was 
held at the Goldsmiths’ Hall, which was numerously attended, 
and on the following day the Fellows and their guests dined 
together at the Hotel Métropole. 








STAMPED STEEL RAILWAY AXLE-BOXES. 


Wiruin the last twenty years remarkable advances have been 
made in the production of various articles by stamping. The 





most difficult forms are now produced with perfect certainty, | inahons tp. ‘the inlaues heghal the gun. faunal vety 4 ity 


from an ordinary thimble to a railway wheel. In a large 
degree the success which has attended the movement in this 
direction is due to the excellence of the material which 
modern metallurgical processes have placed at our disposal. 





| back ignition take place. 








MALF TOP ELEVATION 


construction of which is too clearly shown to need description. 

The whole of the welding is done by a gas flame and 
pneumatic hammers. Ordinary lighting gas and air are 
mixed in proper proportions, and are passed together through 
a Root blower. The mixture is, of course, highly explosive, 
and precautions are taken to prevent ill consequences should 
With this object the ends of the 
main into which the mixed gas and air is delivered are 


| closed only with sheets of india-rubber-coated canvas, and 
| various openings are provided besides, which are closed in 
| the same way. The result is that when an explosion does 
| take place no harm ensues; there is a loud report, and that 


stamping is that now carried on by the Stamped Steel Axle- | 


box Company at its works, Orchard-place, Blackwall. The 
axle-boxes of railway wagons have hitherto been made 
almost exclusively of cast iron, and notwithstanding that the 


utmost care is taken in the manufacture to secure sound | 
castings of trustworthy tough iron, the number of breakages | 


is enormous. 
way work will find it not easy to realise it. As many as 500 
boxes are often broken on a single railway per week. The 
breakage takes place during shunting, the box being knocked 
violently against the horn plates. It has been estimated 
that considerably over £100,000 a year is spent in replacing 
broken goods wagon boxes. 

It was with a view to overcome this difficulty that Messrs. 
Adams and Co. have for a considerable period been experi- 
menting on the possibility of producing a wrought steel box 
at a reasonable price, and this they have apparently perfectly 
succeeded in doing. The axle-box which we illustrate is 
made entirely of sheet steel. The plates are about one-fourth 
of an inch thick as delivered at the works, and the box is 
produced bya series of presses, which cut out the metal and 
fold the pieces into their finished shape. Although the con- 
struction of these machines has been patented, the company 
do not care to have anything like a detailed description of 


them published, for reasons sufficiently obvious in these days | speing to act against. 


of foreign competition. It must suffice to say that they are 


So great is it that those unfamiliar with rail- | 


| 
| 
| 
| 
| 
| 
| 
| 
| 


is all. The mixed air and gas is led to a jet, over which is 
fixed a fire tile in an iron frame. Under the jet is a species of 
horn or beak, on which the box is supported. The hammer 


raises the thin plate to a welding heat, and the operation of 
closing up the box is accomplished with almost incredible 


| celerity. A cast iron slipper is put into the box to take the 
Probably the most remarkable class of work ever done by | brass 


The Adams boxes have now been for some time in use, and 
they are being very freely adopted. Apparently they are 
unbreakable, which is not to be wondered at, for steel tough 
enough to stand the stamping operations must be tough 
— to withstand any amount of hammering and knock- 
ing about that it will meet with on a railway. The Orchard- 
place Works have for a considerable period been fully 
occupied on a large order for the North-Eastern Railway. 
The New South Wales Government has recently ordered 5000 
boxes, with a view to ultimately replacing all cast iron boxes 
with stamped steel boxes. 

The Adams’ boxes are, of course, much lighter than cast 
iron, and a curious calculation has been made, to’ show 
what is gained by the reduction in weight. It is computed 
that there are 4,000,000 of goods axle-boxes in the United 


| Kingdom. The total weight of these is said to be about 


most ingeniously contrived each to do its own share of the | 


work, and one full heat and one annealing heat is all that is 
needed during the goog of shaping. 
Various types of box are made. The grease box con- 
sists essentially of two parts—the outer portion, in each 
side of which are corrugations or 
horn-plate, and an inner box, which holds the grease. 
The outer shell has all the corrugations for the horn- 
plates, spring seat, &c., stamped in the flat plate, and 
this plate is subsequently folded up into shape, with an 
open joint from top to bottom at each end. This joint is 
then welded up in a way which we shall describe presently. 
The inner box is produced in the same way as the outer 
box, but with different dies. It is simpler in form than the 
shell. It is put into the shell through the hole for the axle, 
and is then welded into place. The lid is stamped under a 
drop, and the hinge eye is turned over by hand with a 
folding tool. 


grooves to take the | 





180,000 tons. A steel box weighs two-thirds of a cast iron 
box. This represents a saving of 60,000 tons of dead weight 
hauled on our railways. The first cost of the steel box com- 
pares very favourably with that of the ordinary iron box. 
The company makes, we may add, many things besides 
carriage axle-boxes. For example, it turns out each year 
thousands of lids for cast iron boxes, which, by a most 
ingenious process, are made of exactly the same shape as the 
cast iron lid, with the requisite projection for the closing 


All those who are interested in railway rolling stock will 
find that a visit to the works and an examination of the 
boxes will fully repay them for their time and trouble. 








INSTITUTE OF MARINE ENGINEERS.—We notice that the 
Senator of the University College of South Wales and Monmonth- 
shire has granted free use to the members of the Bristol Channel 
Centre of the Institute of Marine Engineers, for the purpose of 
meeting, certain rooms in the University College, Cardiff. A 
resolution was passed at a meeting of the local members of the 
Institute in Cardiff to the effect ‘“‘That the best thanks of the 
Institute of Marine Engineers be given to the istrar and 
Council of the University College of South Wales and Monmouth- 
shire for granting us the free use of rooms in the College for the 
purpose of holding their meetings.” Professor Elliott has been 
elected chairman of the Bristol Channel Centre. Mr. Joseph 
Williams is expected to read his paper on the “Efficiency 


p 1S | of Air Compressors” in the University College, Cardiff, on 
Our engraving is of a different class of box, the | 


Wedn2sday, February 25th. 
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SYPHONS AT ISLE 


ST. LOUIS, PARIS. 








PURIFICATION OF THE{SEINE.—SYPHONS OF 
THE ISLE OF ST. LOUIS. 


THE purification of the Seine in its passage through Paris 
is pursued with a perseverance which would silence the 
critics, if they were less systematic in their attacks. The 
sewage of a populous quarter of Paris, which flowed 
freely into the river in the very heart of the city, is now 
emptied into the great collector on the right bank and con- | 
ducted beyond the boundaries. Within the radius of the | 
Isle of St. Louis there has lately been a complete change 
made. Instead of the nine discharges which formerly opened 
into the two arms by which it is enclosed, a double syphon 
now reeeives all these waters at a certain point down stream, 

* crosses the Seine, and opens into a collector on the quays. | 
We shall not stop to consider this levelling operation, which, | 
though of great importance, offers no material peculiarity. | 

We shall describe only the syphon itself, as lately installed, 

as well as the operations through which it was established. 
The syphon is composed of two tubes of rivetted iron, of | 

001m. in thickness and 0°40 m. interior diameter, placed at | 

a distance of 0-°27m. one from the other, and sunk into a | 

bed of concrete 1'80m. wide by 087m. deep, and 0:20m. | 

above the bottom of the excavation, at a declivity of 22-93m., | 
the bed of the Seine being, as is well known, at a level of | 

23-80 m. 
Its total length is 105-01 m., divided into lengths, united, | 

as will be shown further on, and disposed as follows between 

the quay of Bourbon and that of the Hétel-de-Ville:— 


Two lengths, straight, 2°50 m, and 7°57m. 
One a 





oe rehed, 7°70 m., with 20m. concave curved. 
Nine ,, straight, 7°074 m. 
One 0 arched, 6°67 m., with 15 m. convex curved. 
One + straight, 3°13 m. 
One arched, 4°50 m., with 15m. convex curved, 
One ” straight, 9°27 m. 


The connections with the drains are effected by means of 
cast iron pipes 0°4 m. diameter. The floor of the collector of | 
the Isle of Saint Louis—quay Bourbon — being at a level of | 
30°01 m., and that of the Hétel-de-Ville at 28°75 m., the syphon 
has necessarily a fall of 1:°26m. at the crossing of the Seine 
662m. [ = 29°75 — (22°93 + vy F The cleansing is pro- 
vided for on the ball system of Belgrand—that of the Alma 
syphon, 0°30 m. in diameter. 

It has been shown that the system of the Isle of Saint Louis 
consists of a straight portion of 63°67 m., composed of nine 
lengths followed by a curved length at each extremity. The 
placing consists in bedding the whole, which has been 
previously united, and in joining on the other lengths 
after placement, as well as the cast iron pipes in correspon- 
dence. This operation being an ordinary one, we shall 
confine ourselves to describing the first, which presents 
certain difficulties, and which was executed with remarkable 
precision. 

The eleven lengths of which we have just spoken were 
united at the ane de Celestins—Fig. 1, page 162—below the 
little bridge of Sully, on a wooden slip with an incline”of 
0°15 m. per metre. Towards the extremities of this sort of 
pontoon train two couples of “ margotins”’ were fixed—a kind of 
rectangular barge of sheet iron, frequently used for works on 
the Seine. The syphon had only to be gently slid on to the 
slip and to be secured by the bolts carried by the margotins 
between which it was intended to float. The weight of the whole 
being about 16 tons and the displacement 19 cubic metres, an 
additional weight was added of 4000 kilos. to secure immersion, 
the bolts having thus only about 1000kilos. to distribute 
between them. The train thus formed was floated by the 
current and easily guided. There was no difficulty in pass- 
ing the Marie Bridge, but it was otherwise with that of Louis 
Philippe, which had to be passed obliquely, the movement 
required in turning in order to get round the bend of the 
river having to be commenced a little above this obstacle 
Fig. 3, p. 162. The operation was, however, so skilfully per- 
formed that a single morning was sufficient to accomplish it. 
The excavation was mace and partly filled with a layer 
of concrete at the bottom 20 cm. thick, as we before 
mentioned, and sheet piling driven down stream. As 
soon as the margotins were anchored and the syphon 
at the place for grounding, the sheet piling was rapidly 
driven up stream, and at the same time three rows 
of wooden piles were placed in the middle and at the 











two extremities about 31-80 m. apart. These piles were, as 
shown below, 0°30 m. by 0°30 m., and carried vertical slides, 
also of wood. The two tubes of the syphon were fastened to 
strong hooks fixed to these slides, and restrained by a chain 
which winds round a windlass fixed to the piles. When all 
was ready, the screw-jacks on the margotins and the wind- 
lasses of the pile staging were acted on simultaneously— 


| the movement was guided by inspection of the divided scales | 
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carried by the slides—and four days after the syphon had 
left the yard of the port of the “‘Celestins” it occupied its 
destined place. The filling up of the coffers was afterwards 
finished, surveyed, and regulated by divers. The slopes of 
the excavation were suitably rock-faced, and the sheet piles 
cut away at the bank 22:03. 

The works are now completed, and a similar syphon is in 
course of construction for draining the isle of the ‘“ Cité.”— 
Le Genié Civil, 


BREECH ADAPTER FOR SMALL ARM 
PRACTICE IN MINIATURE. 


THE figures herewith show an ingenious invention for 
enabling shooting practice to be made with service rifles in many 
cases where no lar range exists, and where it is only possible 
to fire with some device of thiskind. It may be seen that the 











ordinary cartridge case A is employed to hold ajminiature 
cartridge and bullet B injits mouth, which together occupy the 
position of the service bullet, the part occupied by the service 








charge being filled up by a chamber containing a piston or 
striker C, which is struck by the rifle breech-block piston on 
firing, and so carries its blow to the cap of the miniature 
cartridge. It is obvious that the cartridge, being externally 




















the same as a service cartridge, can be employed in a 


| magazine rifle as well as any other. Cartridges with different 

charges are made up for ranges from 25 to 330 yards, namely, 
| the gallery miniature cartridge, for firing up to 50 yards, 
| and above that “the field miniature cartridge.” As we 
| understand it, the main expense is the striker or breech 
| adapter, which costs one shilling and sixpence. We con- 
| clude that the first outlay involves this for every cartridge 
| ease to be used. After firing no doubt it can be refilled by 
simply entering a miniature cartridge in the mouth of the 
case. It appears that reference is to be made to the Practice 
Cartridge Syndicate, Chancery-lane, W.C. 








THE JUNIOR ENGINEERING SocreTy.—A meeting of this Society 
was held at the Westminster Palace Hotel, on the 20th inst., when 
papers were read by Mr. J. B. Ball, Stud. Inst. C.E., and Mr. 
Albert Wollheim, Stud. Inst. C.E., on ‘Carriage Way Pavements 
in Large Cities,” and on ‘‘ The Design and Construction of Sewage 
Precipitation Works.” There was a large attendance of members 
and visitors, and animated discussions ensued. Mr. Ball briefiy 
described the essential features of a good carriage-way pavement, 
pointing out the absolute necessity of a proper foundation. The 
transverse section and gradients were dealt with, and the author 
advocated the use of subways for sewers, gas and water pipes, 
electric wires, &c., and referred to the importance of frequent 
| cleansing of the streets. The present systems of paving were 
| described, with their various merits and objections and costs, and 
| it was stated that the Improved Wood Pavement Company had 

laid nearly 3,000,000 square yards of their paving. In Berlin the 
| use of asphalte had increased between 1880 and 1887 from 127,000 
to 655,000 square yards, and in London, between 1883 and 1889, 
over 60,000 square yards of wood had been relaid with asphalte. 
None of the — at present in use could be considered as 
perfect. Mr. Wollheim, in his paper, drew attention to the salient 
points which should govern the design of sewage precipitation 
works, and proceeded to describe pumping machinery and various 
apparatuses for adding the chemicals, especially emphasising the 
necessity of each apparatus being automatic in its action. The 
want of a night storage tank was also pointed out. Some recent 
important experiments by Mr. Lindley, M. Inst. C.E., of Frank- 
furt, on the displacement of water in tanks were referred to, 
and the principles of the design of settling tanks were con- 
sidered, the author advocating the continuous overflow system, 
and explaining a new method of his own for ascertaining the 
length of tanks. Mention was made of a new hydraulic sludge 
press, of which great results are expected. The paper concluded 
with various items of cost and other statistics. 


TRON MAKING IN THE StaTEs.—‘‘The United States,” says the 
Engineering News, ‘“‘has now become the greatest iron-producing 
nation of the world, having produced 9,202,703 gross tons of pig. 
iron in 1890, against about 8,000,000 gross tons produced in Great 
Britain—an excess of about 1,200,000 tons, or 15 per cent. This 
result was predicted six months ago, but has only just now become 
a certainty. It has been attained by the most astoundingly rapid 
development of a vast industry which the world has ever seen, our 
pig iron product having increased from 4°04 millions in 1885 to 
9-20 millions in 1890—an increase of 5-16 millions, or 128 per cent. 
—during which period the British product increased only from 
7°42 to 8 million tons, or about 7°8 per cent. Since 1882, when the 
British product was the largest on record, the two countries have 
compared as follows :— 

Great Britain. 


United States. Per cent. 


Year, Gross tons. Gross tons. increase. 
1882 8,586,680 4,623,828 _ 
1883 8,529,300 4,595,510 - 0°6 
1884 7,811,727 4,097,868 -10°9 
1885 7,415,469 4,044,526 - 13 
1886 7,009,754 5,683,329 40°5 
1887 7,559,518 6,417,148 12°9 
1888 7,998,969 6,489,788 11 
1889 8,245,836 7,608,642 .. .. 17°2 
1890 8,000,000 .. 9,202,708 .... 21°0 


While ‘ doubtful things are mighty uncertain’ there would appear 
to be little probability that the British pig iron product will ever 
again be so large as the American, but rather a strong probability 
that the American lead will continue to increase; for the British 
product had been growing rather slowly up to its maximum of 
1882, and the sined since gives every indication of its having then 
reached about its natural maximum, which it is not likely to exceed 
again very soon. On the other hand, in the United States the 
pendulum has never yet swung very far back again after one of 
these great advances, the rule being that the ground gained in 
periods of rapid advance has been nearly all held, the reaction 
being comparatively small and —r The present stock of 
pig iron is not abnormally large, and while it is yet far too soon to 

redict positively, there is little probability of any decrease in pro- 
Sastion during the current year, but rather an increase. Our 
natural advantages for producing pig iron are great, and by the 
end of this decade wd century it will not be at all surprising if 
our normal pig iron product is twice as great as the British, and 
more than half that of the whole world. It is already nearly, if not 
quite, 40 per cent, of the world’s production.” 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





SCREW PROPELLERS. 


Srr,—I perceive in my letter to you of the 10th a discrep- 
ancy ; the pressure at 6ft. immersion being given in one place as 
38 Ib., and a few lines further on as 384 1b. per square foot. The 
latter is the correct figure. 5 

Iam sorry “ Tin Tack ” takes so much pains to prove, by quoting 
authorities, the existence of centrifugal force. I never denied it. 
I merely said it was not a force applied to the revolving body. 
Calling the revolving body A, and the constraining body B, all 
* Tin k’s” quotations agree with me in saying that centrifugal 
force is a force applied to B, and is directed outwards. They do 
not say that it is a force applied to A, and directed outwards. 
‘Tin Tack” says it operates to repel A, and seems to assume that 
the giving of quotations which say that centrif force is a force 
applied to B proves that these quotations say it isa force applied 
in the same direction to A; and he appears to take my denial of its 
being a force —- to A as a denial of its existence or of its 
application to B. 

He seems to expect that I shall allow that if something did not 
resist the pull between the earth and moon, the latter would fall 
into the earth. The moon would, I think, fall into the earth— 
which would be very unpleasant—but for her possessing velocity in 
a direction at right few ms to the line joining her and the earth so 
she misses the earth instead of hitting it, just as a bullet fired from 
a pistol horizontally, though it falls to the ground in the same time 
as if dropped from the muzzle, misses the toe of the shooter. 

I was under the impression that Professor Greenhill once, and I 
myself more than once, answered the question about the cause of 
the centripetal force in a vortex. The cause is the pressure of the 
water surrounding the vortex, for the molecules of any ring in the 
vortex could not move tially to the ring without either 
leaving an empty space inside, or creating a flow from outside to 
fill the space they vacated. In either case the pressure inside the 
ring is less than outside, and the difference is a centripetal force 
which causes the molecules to move in curved paths. A molecule 
will move tangentially to the blade by moving along any line, 
straight or curved, which touches the blade surface at any 
given point. 

Possibly ‘‘ Tin Tack” has been led astray—as I think—by a mis- 
taken analogy between a propeller and a mop. I myself never saw 


a propeller which resembled a mop, except when tangled up with 
a quantity of rope. I can vouch for the fact, as a matter of 
personal observation, that when a propeller is tangled up with rope 


or other matter, so as to resemble a mop, its action is very different 
from its ordinary action. I do not see why it would be safe to 
argue from the results obtained when it was tangled into a mup to 
the results in ordinary practice. 

I suppose “Tin Tack ” would not have put into my mouth the 
statement, ‘‘ I have been told that the column of water escaping 
from a propeller resembles a ee he ts rope, I never saw this 
myself . .” if he remembered that he had read a letter of 
mine, in which I stated that the only observations I had made of 
propellers were made on board ship, and that they agreed, in this 
matter, with other people’s observations. It so happens that [ 
was unaware of the existence of the other observations for a good 
many years after my own were first made, which was about four- 
teen years ago. ° Mavrice F, FitzGerawp. 

Belfast, February 21st. 





Sir,—I may be allowed, as a sometime resident in Ireland, to 
perpetrate an Hibernicism, by replying to Professor FitzGerald’s 
question by propounding another. I have no desire to use one 
word more than is necessary to explain my suggestions. I claim 
no authority for them ; my only idea being to call attention to 
possible lines on which may be based a probably easy method of 
calculating the proportions of propellers suited to the work 
required of them. I do not for one-moment arrogate to myself the 
establishment of any rule which will suit for either the Teutonic 
or a Thames barge. If we get a base for all calculations referring 
to the work of screw propulsion, it will be something gained 
towards elucidating the problem. 

My suggestions are only possible if we ider the poopaies as 
a screw moving through matter. If this is accepted, the principle 
of leverage may be an assistance, but not if a vacuum is at the 
bottom of the problem. One thing is certain, that some sort of 
leverage must used in propelling a vessel through water— 
whether it be by means of oars, paddles, or screws—even the 
rudder is an exemplification of the strength of water as a resisting 
medium. I may not use the term leverage correctly, but all 
practical engineers will understand what I mean. In any case, it 
is worth our consideration to suppose that a screw _——— does 
move through water as an ordinary screw moves through its nut. 
Granting this, then every | = of the screw should be of equal 
pitch, and a propeller made in this way would be least liable to 
disturbing influences at the edge of the biades. The best angle 
for the blade ought to be 45 deg., to give the greatest forward 
thrust. 

Now, accepting these two conditions, we will proceed to test 
them by some knownexample. The propellers of the Teutonic are 
19ft, 6in. diameter and 28ft. 6in. pitch, the disc surfaces of blades 
are given by THE ENGINEER of the 19th December, 1890, as 108 
square feet each ; hence each blade has a surface of 27 square feet. 
I have said that 45 deg. should be the best angle for the blades. 

On these lines we will plot out our propeller. The boss of the 

ropeller is, say, 4ft. diameter, and the centre of the shaft 12ft. 
Gaee the surface of the water. Let every diameter in feet be con- 
sidered as the number of divisions made on the circumferential 
line of that diameter; for example, 9ft. diameter means nine 
divisions of 3°14ft. The angle of blade being 45 deg., the advance 
is also 3°14ft.; this x 9 = 28-26ft. pitch of propeller. 

Now, as every division is 3°14ft., our disc ‘ace will be contained 
in parallel lines, therefore the length of blade will be 8-6ft.; that 
is 8°6 x 3°14 = 27 square feet, for each blade the area of the 
blades of the Teutonic. This makes the diameter in round 
numbers 21ft.—within 74 per cent. of 19ft. 6in. The angle of the 
blade at the top will be the slant line of an angle whose base is 
3°14ft., and perpendiculars 1-34 ; then, 21 x 1°34 = 28-26ft. pitch. 
Correspondingly the angle of the blade at 4ft. diameter will be 
the slant line of an angle whose base is 3°14ft., and perpendicular 
7 06ft.; then, 4 x 7°06 = 28-26ft. pitch. 

This construction allows the tips of blades to meet the water 
with the least amount of resistance at the greatest leverage, and 
the greatest resistance with the minimum of leverage ; further, 
the latter condition facilitates the passage of the water through 
the blades with the least resistance. I have assumed 12ft. as the 
head of water above the centre of the shaft—the resulting pressure 
is equal to 750 lb. per a foot, and 7501lb. x 108 pee feet 
area of blades of propeller, the 7 gives 81,000 lb. thrust. 
Now, 81,000lb. x 2204ft. = 178,524,000 foot-pounds = 5409-horse 
power; then 5409 x 2 = 10,818-horse power taken up by thrust. 
It will be granted that this is a very close approximation to the 
performance of the Teutonic. 

Now, how will this method do if applied to the question asked 
by Professor FitzGerald? His calculation gives a slight difference 
in the area obtained to the area which he says is sufficient, viz., 
20 square feet as against 200 square feet. I will work his example 
out without further comment. He gives 600-horse power to drive 





a vessel 10 knots per hour. The propeller is 15ft. pitch, four- 
bladed, and the centre of shaft is immersed 6ft. Pressure per 


square foot due to 6ft. head is 375lb. The proportion of power 
utilised in thrust in the Teutonic is 10,000-horse power, as against 
17,000 total horse-power. Therefore 600-horse power divided by 
17 and multiplied by 10 gives 352-horse power which will be 





absorbed by thrust. 352 x 33,000 = 11,616,000 foot-pounds, and 
this divided by 1000ft. = 11,616 1b. pressure on total blade area ; 
then, 11,616 divided by 375 = say 31 square feet. We must not 
get too near the centre of rotation, ey tay py | we will only use 
two blades instead of four. 31 divided by 2 = 15°5, the area for 
each blade ; therefore, as per proposed rule, we commence with an 
angle of 45deg.; 5ft. diameter gives five divisions of 3-14ft.; then, 
5 x 3°14 = 15°7ft. pitch ; area of blade equals 15°5—the width is 
3'14ft., therefore the length will be 4°93—say 5ft. 

Let us say, boss to be 3ft. diameter, and our thrust surface 
ec ing at 4ft. d ter. This will make the diameter of the 
propeller 14ft. This is too large, as 2ft. would be above the 
water. Hence we must use three blades. 31 +3 = 103ft., area 








of each blade; and 10°3 + 3°14 = 3°3ft., the length of blade. Now, 
the thrust area at 4ft. diameter; therefore our pro- 
peller of three blades will be, say, 9°6ft. diameter, a somewhat 


sensible size for the work required. Either my suggestions are 
very close approximations to the real eee or they are paradoxical. 
If right, then an easy method is initiated whereby propellers may 
be easily calculated for a given horse-power. 

I trust the foregoing will be intelligible, and that comments upon 
it may be of such a nature as will instruct your readers as I hope 
to be instructed. Joun Batey 

Dublin, February 19th. ‘ 


Srr,—I am sorry to see from the tenor of ‘J. B, H.’s” letter of 
January 23rd that I did not explain the shortcomings of the triple- 
screw model more fully and simply, so that he could understand 
what it was intended toillustrate. If he did read the explanations 
in the letter, I am at a loss to account for what he means when he 
talks about the gearing in a triple-screw engine-room, where all 
screws were driven from one engine so that any screw 
could be driven either ahead or astern simultaneously with the 
others going in the opposite direction. This sounds rather puerile. 
I might have stated that it was intended to have a separate engine 
for each propeller, capable of being easily detached from the others 


whilst running by means of sliding or movable couplings, such as | 


are in use on various machines everywhere, only made larger and 
stronger in proportion, but the same in principle. There is no 
mention e of friction gearing in my letter. 

I agree with him that a twin-screw ship can be handled and 
tu quicker and easier than could one with three screws. I 
think he is slightly in error when he says that the principal objects 
in having twin screws are (1) increased evolutionary power ; (2) 
security in the event of one engine breaking down, having the other 
to rely on to bring the ship to port. These are both excellent thin 
in their place, but J do not think that these are the principal ob- 
jects in using twin screws. 

War ships are given twin screws in order to furnish sufficient 
driving or propelling power on as _— a draught as possible, as 
owing to their necessarily t bulk, a single propeller large 
enough to drive them through the water at even an ordinary rate 
of speed would have to be greater in diameter than would be found 
practicable with a useful ship, as her greatly increased draught of 
water would debar her from entering a great many harbours. 

In hant or p ger ships the reasons for using them are 
self-evident. Take, for instance, the steamships plying between 
Liverpool, Havre, or Bremen and New York, where speed is a very 
necessary factor in order to compete successfully for the trade, 
and those ships which have the best record for speed, and offer the 
greatest immunity from the ordinary dangers and risks of the sea, 
will always have the largest passenger list, and pay the biggest 
dividends, which is the real objective point to be gained. 

His objection to having more than one screw, unless the indicated 
horse-power is increased with the added screws, whether two or 
three are used, is logical enough ; but that is a fact so well under- 
stood that I did not think it necessary to state it in my letter. 

A series of experiments made by the Italian Government on the 

ship Tripoli with one, two, and then with three screws, conclusively 
proved the superior speed of a vessel fitted with twin, and then 
the same sbip fitted with triple screws over the single propeller. 
With one screw she made 14°55 knots an hour; with two, 18°33 
knots ; and with three, 19°8 knots. The horse-power exerted 
in the three trials was 1080, 2076, and 3016 respectively. Another 
important feature observed was that while two screws were used, 
the slip was 186 per cent.; with three screws it was only 5°25 
per cent. 
In spite of “‘J. B. H’s.” condemnation of multiple screws, the 
Uni States Government has recently appropriated money to 
build another triple-screw steamship, oy: do not think we will 
have to wait long before some enterprising shipowner will realise 
that it is the only practical method of gaining increased driving 
area without increasing the ship’s draught. In my design I do 
net think there are any mechanical difficulties that could not be 
easily overcome ; of course there would be the natural increase 
of friction which accompanies every increase of power, and every 
bearing, journal and shaft added, increases that friction ; but I 
think that the ultimate results of greater speed and a would 
more than compensate for the outlay. In point of fact, the limit 
of speed and size, which I think are inseparable, for ocean-going 
steamships, has been reached in the Teutonic and City of is, 
unless some such device is used, in order to furnish a sufficiently 
large area of propellers without increasing the draught. 

Bridgeport, Conn., U.S.A., JAMES HAMILTON. 

February 13th. 





STOKES’ PORTLAND CEMENT PLANT. 
Sir,—Permit me to say, in reply to your correspondent signi 
himself, “ W. B.” that I am, as he supposes, familiar with ae 
methods of testing Portland t at a temperature above the 
ordinary as have been from time to time pro, , and indeed tests 
analagous with that he particularises have long in use in the 
cement laboratory here to my personal knowledge, and a belief in 

their utility is justifiable. 

But the method elaborated by M. Deval is wholly different in 
principle, execution, and scope, from those hot tests with which 
cement users are acquainted, and is, in my opinion, of a far higher 
order of merit. It would be trespassing upon your indulgence to 
detail it in these columns, but I can strongly commend its perusal 
either in the original or in such English journals as have reproduced 
it. If ‘*W. B.” should care to send me his address, I should be 
pleased to forward him a copy of the technical journal in which it 
has appeared. BERTRAM BLouNT. 

Laboratory, Broadway, Westminster, 8. W., 

February 23rd, 








THE SEPARATION OF IRON ORES. 


Sir,—At the present time it would be wel! for both mineowners 
and blast-furnace proprietors to pay some little attention to the 
separation of hematite ore, particularly that classed as ‘‘ hard 
blast ;” as too much free insoluble matter of a silicious and clayey 
nature is — in many of the samples sent in for reduction. 
The cost of fuel is the same to treat 100 tons of ore yielding, say, 
60 per cent. metallic iron and 10 per cent. insolubles, as for ore 
containing 45 per cent. iron and 21 per cent. insolubles ; while the 

ig obtained from the latter is far less, the fuel being consumed in 

urning useless matter in the latter case. Without going into 
actual work, it therefore follows that as much coke is used on the 
45 per cent. ore as on the 60 per cent. and 25 per cent. less metal 
is produced, while 11 per cent. of waste has been raised to the 
smelting heat for no other purpose than burning it, probably using 
coke to the value of £10 or upwards in the operation. Had the 
ore been cleaned before using there would have been less waste to 
burn, and more metal would have been produced at a less cost. It 
pays to separate ore for the following reasons:—Ore which is 
oe by the wet process contains only the combined silica and 
other insoluble matters ; it allows a freer blast, and uses less fuel 


‘cost of dressing 








—= 


in proportion to the metallic iron obtained, while the chemical 
changes are more readily effected in the furnaces. The cost of 
dressing is about 1s. ‘acd ton by the wet process, calculating on the 
clean ore; the waste being carried off, and not having again to be 
handled, is of no further trouble; while with ore losing, say 
20 per cent. in weight in the dressing process, the cost of handling 
is 20 per cent. less, and the cost of fuel thesame, with the same produc. 
tion of pig iron as if the whole of the ore and waste had been treated 
in the furnace. The machinery might be erected free, and dressing 
done by a company at so much per ton, conditionally on a regular 
daily supply of crude ore bers J supplied for dressing, so that the 

machinery would not have to be taken into considera- 
tion where this plan was adopted ; and even if machinery was pur- 
chased, the cost of a plant turning out 10 tons of clean ore per 
hour on a 25 per cent. loss in dressing would not cost more than 
£1000. Surely, then, owners of furnaces should look into this 
matter in the present state of the iron market. W. J. May, 

February 25th. 








ELECTRIC LIGHTING INSTALLATION AT THE ATHEN&/UM, GLascow, 
—Professor Jamieson, consulting engineer for the Atheneum, met 
the directors of the institution last pws A afternoon and explained 
to them the details of the electric lighting installation, which is 
now complete and in operation. It consists of two boilers of the 
dry back marine type, made = Messrs. Lindsay, Burnett, and Co., 
Moorepark Works, Govan. The boilers are ‘each fitted with 
Murrie’s low-water alarms, and with Meldrum’s patent steam 
forced draught, which, in conjunction with the new large iron 
chimney erected by Messrs. Braby and Co., produces an excellent 
draught of lin. of water pressure in the uptake, anc gives satisfac- 
m4 results in the way of smoke consumption. The boilers are fed 
with water by means of Messrs. Carruthers and Co,’s patent two- 
cylinder ae feed pumps, from a tank containing over 
1000 gallons, supplied from two distinct mains, so as to prevent as 
far as possible a kdown due to either or both mains being cut 
off by the water trust. The feed-water is heated by the exhaust 
steam. Steam is kept up to within 160 lb. blowing-off pressure, 
and 3000 lb. weight of water can be evaporated per hour. There 
are likewise in the same room two trip! a direct single- 
acting engines, made by Messrs. Alley and M‘Lellan, each of which 
set of engines is coupled direct to and capable of working two 
Castle dynamos, ie by Messrs. J. H. Holmes, Newcastle. 
There is thus provided an all-round duplicate plant. The speed of 
the engines and dynamos is maintained at 500 revolutions per 
minute, and istered continually by Schaffer and Budenberg’s 
tachometers. Electrical energy is generated at a pressure of 115 
volts, as indicated by Sir William Thomson's multicellular volt- 
meter. By an arrangement of switches and resistance coils one of 
each pair of the four pe oe may be used for charging storage 
cells at a pressure of 135 volts at the same speed. Messrs. Smythe 
and Payne’s patent cut-offs are inserted in the main positive leads 
and ordinary fuses in the negatives or returns. The whole of this 
machinery has been —— arranged in very small space in the 
basement of the building, directly underneath the news-room, 
Throughout the various departments there are about 400 16-candle 
ped incandescent lamps, ten of 300-candle power, and ten of 

50-candle power lamps of the Sunbeam type. Light of the latter 
lights have been fitted up in the news-room, and altogether the 
installation is one of the most perfect to be seen in the city of 
Glasgow. The boilers not only supply steam to the electric lighting 
engines, but also for the kitchen of restaurant and the heating 
of the whole building, and steam is kept up at full pressure from 
6.30 a.m. to 10.30 p.m. daily, except Sundays. 


A Sare Deposit ror THE West or LoNDON.—The Safe Deposit 
of the Security Company at 63, St. James’-street, London, 8.W.,, 
was opened on Saturday for the inspection of persons interested in 
the object for which they have been fitted up. The walls, roof, 
sides, and floor are composed of a triple thickness of Siemens 
Martin steel. Mild steel is used for the two outer plates, givin 
that toughness which affords the greatest resistance to blows an 
explosives, while the middle plate of the three is of steel, hardened 
to such a degree as to render it proof against drilling. The plates 
have been rivetted to one another by hydraulic pressure, and the 
rivet hole in the middle plate having a slightly larger bore than 
the others, the pressure caused the rivet to swell out in the 
middle, so as to render punching out impossible. Further, ever 
bolt and rivet is protected against drilling by having run throug 
it several strands of hardened steel. The minimum thickness of 
the walls, roof, and floor is jin. Wherever ~— were inevitable, 
they have been effected by tongueing each slab into a groove 
formed in the edge of the slab next to it; and as regards the 
external lar connections, the joints at the corners have been 
“broken” by the use of three-way corner pieces of solid steel. 
Probably there are not many entrance doors in existence such as 
that to this room. It is fastened by sixteen gigantic bolts, weighing 
nearly a quarter of a ton, and yet so balanced against one another 
that no difficulty is experienced in moving them with the external 
handle, e bolts do not throw out in the ordinary way, but are 
made to do so at angles of 45 deg. with the edge of the door, so as 
to grip or clutch into the frame, and thus dovetail the door and its 
frame together. The gun-metal wheels which actuate the bolts 
are locked by two of Chubb’s patent locks in handsome bronze 
cases, one being a double detent lock, and the other a change key 
lock—the keys of which may be changed from time to time, and 
the lock automatically adjusted—and are further secured by means 
of a triple ‘‘time ” or chronometer lock. The latter can be set to be 
either “ on guard” or “‘ off guard” at any predetermined hours, and 
so long as it is ‘‘on gears,” ion of the keys will not avail 
to obtain entrance. The time during which the door may be left 
under the care of the time-lock may be any period up to seventy-two 
hours, and the object of having three movements is a precaution 
against the remote possibility of one of the movements pre 
The setting of the time-lock arrangement also winds up the clock- 
work. The boltwork and locks are not in direct contact with the 
door slab. Were they s0 fixed, it is within the range of possi- 
bility that they might be dislodged from their positions by the 
concussion of dynamite or some other high explosive. There is, 
therefore, an internal spring-plate, upon which all the bolt-work, 
&c., is mounted, a a sufficient distance from the door slab 
to obviate all risks on this head. During the day the chamber 
will be guarded by a stout grille, with triple-action bolt and lock. 
Within this chamber of triple steel will be ten blocks of safes of 
various sizes, to suit the requirements of the renters, the rents 
being from a guinea per annum upwards. Only two of these 
blocks are at present in ition. As each lock contains seven or 
more different sized tumblers, the arithmetical rule as to change- 
ringing will show that 5040 different combinations are 
possible, while other slight differences that may be introduced 
in the construction of the locks render the variations in the keys 
Ce inexhaustible. The renter keeps the key of his safe, but 

e cannot use it without the consent of the warder—as the custo- 
dian of the safe is pon payee 4 named, Every safe has a second 
lock which does not shoot a bolt, but slides across the keyhole of 
the bolt-lock a strong plate of hardened steel. The possessor of a 
key therefore has to a guardians of the establishment of 
his identity before he can have access to his safe. Further, every 
key is numbered ; but the number is not that of the safe which it 
opens, so that a person stealing or finding a key, and even success- 
fully impersonating the owner, does not thereby become the 
possessor of the ‘‘open sesame.” The only person besides the 
renter who has the clue to the correlation of the two numbers is the 
local secretary. Should a key be lost the safe will, we are informed, 
be drilled open in the presence and, of course, at the expense, 
of the renter. The weight of the steel chamber or vault, with the 
two blocks of safes it now contains, is about thirty tons. This weight 
includes two tons for the door—which, however, moves easily on 
adjustable ball bearings—and a ton and a half for the frame into 
which the bolts shoot. 
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RAILWAY MATTERS. 


Tax General Electricity Company of Berlin, which is 
represented in this country by the Keys Electric Company, is con- 
structing an electric tramway at Gera, he total length of the 
line, which is being arranged on the overhead conductor system, 
will be 6 2 miles, 

Tue City and South London Electric Railway siding 
accommodation is being extended at Stockwell. A fourth engine 
and dynamo is to be added to the generating plant, and it is 
intended also to add two additional trains and four additional loco- 
motives to the rolling stock.’ 


SreeL axles are gradually disappearing from the 
Rajputana-Malwa Railway. Indian Kngineering says they are 
looked upon with such distrust that the traffic department of that 
line have made it a recognised practice not to run vehicles fitted 
with that description of axles on passenger, mixed, or other 
important trains. 


Tue 6080 miles of railway constructed in the United 
States in 1890 were on 337 lines, giving an average for each one 
of only 18 miles, and showing that a large proportion of the 
railroad building done in 1890 was on short lines and branches of 
existing roads, To only three lines, in fact, was the addition more 
than 100 miles, and only a few others report over 50. 


Tue Bengal-Nagpur Railway has been completed. 
The rails of the eastern and western headings of the main line 
met on the 19th January, close to Bisra, and thus making through 

ication bet Calcutta and Bombay, vid Nagpur, an 
accomplished fact. It was opened from the Ist inst. for goods 
and traffic, and will be on the lst March for passenger traffic. 


Tue Glasgow Tramway Company have lodged a 
yetition in the House of Lords against the Glasgow Corporation 
Pil re tramways. They object as future competitors to additional 
powers being ted to the Corporation, and maintain that the 
application of electricity to tramways is yet in its infancy, while 
much experience is required before its application to Glasgow can 
be said to be expedient. 


THE new railroad mileage built in the United States in 
1890, according to the figures collected by the Railway Age, 
amounted to 6080 miles, which is 850 miles more than was 
reported in 1889, While the year was not an unusual one in point 
of railroad construction, it was fully up to, and in fact rather 
over the average, which for the past twenty years has been 5700 
miles yearly, "Tokens, it has never been exceeded largely except 
in the three years 1880, 1883, and 1888. 

Tue Dudley and Stourbridge Tramway Company held 
their annual ting on Wednesday. The report showed that 
a gross profit had been earned of £2593, out of which it was pro- 
posed to pay a dividend for the year of 3 per cent., including the 
interim Sividend, and carrying £825 to the depreciation fund, 
raising it to about £3500. The number of passengers carried was 
over 2,000,000. The chairman regretted that the balance-sheet was 
not so satisfactory as usual, and explained that it was owing to the 
heavy costs of the action ve Sadler which had been paid out of the 
revenue, and the increase in the price of fuel and labour. 


Tae North Staffordshire Tramways Company is 
apparently meeting with more success, At the half - yearly 
meeting this week a dividend at the rate of 7 per cent. per annum 
was declared on the ordinary shares. The chairman congratulated 
the shareholders on the success of the half-year’s working, and, 
referring to the proposal to carry forward £1000 to the reserve 
fund, said he believed, not only in paying dividends, but in pro- 
viding for their future security, and he believed the shareholders 
would endorse this policy, There had been an increased expendi- 
ture during the past half-year, but that was necessarily attributable 
to the increased prosperity of the company. 


THE number of casualties on the railways of the United 
States in 1890 was largely in excess of the number reported in 
1889, 1888, and 1887, after making due allowance for the increas- 











ing railway mileag e of per passengers, employés 
and trespassers—killed in 1890 was 806, and of injured 2812; 
against 492 and 1772 respectively in 1889, 667 and 2204 in 1888, 





and 656 and 1946 respectively in 1887. The ber of 7 ngers 
killed in 1890 was 59 cent. greater than in 1889, being 172 and 
108 respectively, and of employés over 70 per cent.—569 and 336. 
The three most serious accidents were al] due to negligence, and 
were those of Oakland, California, in May ; Quincy, Massachusetts, 
in August ; and Shoemakersville, Pennsylvania, in September ; in 
mg ne twenty-two, and twenty-two persons respectively 
were killed. 


Tue Buenos Ayres, Ensenada, and South Coast Railway 
Company, some of the stock of which we illustrated in our last im- 
pression, are — engaged in extending their line, and as parts 
of it are laid through mountain districts where there is no accom- 
modation for the workmen, they have had constructed for them a 
steam locomotive car, which will carry the men to their work each 
morning, and also convey food, &c., and bring the men back to the 
depdt at night. This car has been built by Messrs. Merryweather 
and Sons, of London, and has a patent tubular boiler of Lowmoor 
iron, double cylinders, and cast steel wheels. It is fitted with roof, 
also bunkers for coal, water, tools and provisions, and will seat 
about a dozen men, Somewhat similar cars have been built by the 
same firm for the Dom Pedro Itailway in Brazil, and three for the 
Transandine Railway for inspecting the line. 


In a report on a double collision on the 7th of 
December last at Balshaw-lane crossing, near Euxton Station, on 
the London and North-Western Railway, Colonel F. H. Rich 
says:—‘‘The primary cause of this double collision was the 
breaking of a link in the — of the front wagon of the goods 
train. This wagon belon to the Furness Railway Company. 
The link broke in the weld, which was very defective; but I think 
long and heavy goods trains should be made more secure by double 
couplings. The signalman at Balshaw lane appears to have 
become thoroughly confused when he received the intimation from 
Euxton Junction that the goods train was divided. He should 
have placed his down line signals at danger at once, to stop the 
passenger train, have waved a green light to caution the driver of 
the up goods train, and have tried to warn him of what had 
occurred by calling to him as his engine ran past the cabin.” 


Aaatnst the proposed Lancashire, Derbyshire, and 
East Coast Railway Bill some thirty-seven petitions have been 
lodged, Although many of these petitions attack the scheme on 
several grounds, at least twenty-one may be classed as the petitions 
of landowners and others directly interested in property. Among 
these petitioners are the ke of Devonshire, the Governors of 
Buxton Endowed Schools, Sir Humphrey Francis de Trafford, Lord 
Stanley of Alderley, and Lord Egerton of Tatton. The public 

ies—seven in number—who have lodged petitions in oppositi 
are the Corporation of Macclesfield, the County Council of Chester, 
the Local Boards of Wilmslow, Chorley, Cheadle, and Gatley, the 
Highway Board for the East Division of Bucklow, and the 
Guardians of the Altrincham Union. The remaining nine petitions 
have been —_—< by the Manchester Ship Canal Company, the 
Midland, London and North-Western, Manchester and Sheffield, 
peg eee Newark and Ollerton, Louth and East Coast 
way Com 





Rail- 
nies, and the railway companies represented on the 
Cheshire Lines Committee. A separate petition has also been 
lodged by the Great Northern and Great Eastern Joint Committee. 
Although the total number of petitions against this Bill is large, it 
may be mentioned that the nature of many of them is such that, 
by giving protection clauses, the promoters hope to reduce the 
active opponents to at least within ten, 





NOTES AND MEMORANDA. 


THE annual death-rate of London per 1000 from all 
causes, which had been 19°0 and 19°4 in the preceding two weeks, 
further rose last week to 20°4, 


Aw alloy that expands when solidifying, and therefore 
is valuable to fill cracks in iron castings, is, according to Revue 
Industrielle, produced by fusing together nine parts of lead, two 
of antimony, and one of bismuth, 


In London 2655 births and 1762, or 10°5 per hour, 
deaths were registered last week, Allowing for increase of popu- 
lation, the births were 263 and the deaths 82 below the average 
numbers in the corresponding weeks of the last ten years. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
21°6 per 1000 of their aggregate population. Huddersfield stood 
highest with 31-0, Preston having improved very much, Hull was 
lowest with 14°3, 


THE quantities of basic steel made in the various 
countries during the twelve months ending 3lst December, 1890, 
are as follows:—England, total 503,400, of which the quantity with 
under 0:17 per cent. carbon was 351,404; Germany and Luxem- 
bourg, total 1,493,157, and 1,138,241; Austria, total 202,315, and 
114,857 ; France, total 240,638, and 175,550; Belgium, Russia, and 
the United States, total 163,573, and 111,963; grand total 2,603,083, 
and 1,892,015. In 1889 these totals were 2,274,552, of which 
1,764,639 contained less than 0°17 per cent. carbon. With the 
2,603,083 tons of basic steel made 4 year, there was produced 
some 623,000 tons of slag—containing about 36 per cent. of phos- 
phate of lime—nearly the whole of which was used as a fertiliser. 


Tue village of Faido, on the line of the St. Gothard 
Railway, has an electric-light plant, erected within the year, 
in which water power is used to drive the machinery. e water 
is sto in a reservoir, above the falls of the stream near the 
village, and thence is led to the power station through a 6in. cast 
iron pipe. The power station is equipped with a turbine which, 
with the available head of 145 metres—about 475ft.—developes 
about 45-horse power. Two constant-current dynamos are used, 
furnishing a current of 160 amptres and 140 volts. One of them 
only is used in the ordinary work, the other being held as a 
reserve. The village is lighted by 360 incandescent lamps, working 
at 120 volts. The street lamps have about 25-candle power each ; 
those in private houses range from 16 to 25-candle power, and 
those at the railway station from 16 to 32-candle power. 


THE annual official statistics of the make of basic steel 
by the Thomas-Gilchrist process for the past year have been 
issued this week. They show that the total make of steel and 
ingot iron from phosphoric pig during this period amounted to 
2,603,083 tons, being an increase over 1889 of 328,531 tons, and 
making the total production of basic steel since the commence- 
ment of the invention up to the end of last year 13,448,000 tons. 
Of the total make of last year there was made by the basic 
Bessemer process 2,232,639 tons, and by the basic open-hearth 
process 370,444 tons. Of the basic Bessemer make 1,593,148 tons 
contained under 0°17 per cent. of carbon, and of the basic 
oO — make 298, 867 tons contained under 0°17 per cent. 
of carbon, 


A FrReENcH journal says that, for the utilisation of the 
waste heat in reheating furnaces, the most promising means 
consist in employing it for the production of the motive force 
necessary to the rolling mill wherein the reheating is required. 
The difficulties which have hitherto attended attempts to do this 
in an economical way have been overcome, and for some time 
there has been in Paris a manufactory where the heat lost from 
the reheating furnace serves to put into motion the rolling mill 
which is employed in making tubes for boilers on the Serpollet 
principle. A coil of Serpollet tubes is placed in the uptake or 
offtake from the furnace, and as will have been gathered from the 
description we gave of the Serpollet boiler— vol. Ixviii.—these 
thick tubes are used as instantaneous generators, water being 
= in the case above mentioned only when and whilst the 
rolling or strip mill is running. 


SpeciMENS of steel of three different qualities, depending 
on a aching | proportion of carbon, have been tested in Germany to 
determine the change in their strength with change in temperature. 
An American paper quoting the results says:—‘‘ Starting with 
4 deg. below zero Fah., the test-pieces diminished both in strength 
and percentage of elongation up to a temperature between 400 deg. 
and 500deg., then rose to a maximum at about 600deg., and 
fell steadily beyond that Tomy up to 1100 deg., the highest tem- 
perature tried. At 600 deg. the strength of the weakest bar, 
supporting twenty-six tons at ordinary temperatures, was increased 
34 per cent.; that of the second bar, usually sustaining twenty- 
seven tons, had risen 27 per cent.; and that of the third bar, of an 
ordinary strength of thirty-one tons, had gained 25 per cent.” The 
me 9 which quotes these figures says nothing of the effect of 
suddenly applied loads or blows upon the steels when at these 
temperatures, 


THE multiplicity of sytems employed in the public 
electric lighting of Paris should render of considerable value the 
results of the long period of experiment to which it is being sub- 
mitted. There are at present 27 arc and 115 incandescent lamps 
in the entire public installation, The Edison Company’s system is 
employed on the Boulevards to the extent of forty-five arc lamps, 
in the Place Carrousel, where there are sixteen arc lamps, and in 
the Palais Royal, where there are eighty-five incandescent lamps. 
The Pare Monceau is lit with twelve Jablochkoff arc lamps, and 
that of Belleville with fifty arc lamps on the Brush and Henrion 
systems. There are forty-seven lights on the Thomson, Houston, 
and Gramme system on the Boulevards, and the Desroziers method 
is employed for thirty-nine lamps on the Boulevards, and sixty-six 
along the Quais Jemmapes and Valmy. The Société Alsacienne 
has six large arc lamps at the Gare St. Lazare, and sixteen in the 
Avenue de Clichy. e Ferranti system has been adopted in the 
lighting of the central markets, 

AT a recent meeting of the Paris Academy of Sciences, 
a paper was read on the ‘‘ Photography of Colours,” by M. G. 
Lippmann. The conditions said to be essential to photography in 
colours by M. Lippmann’s method are : (1) A sensitive film showing 
nv grain ; (2) a reflecting surface at the back of this film. Albumen, 
collodion, and gelatine films sensitized with iodide or bromide of 
silver, and devoid of grain when microscopically examined, have 
been employed. Films so prepared have been placed in a hollow 
dark slide containing mercury. The mercury thus forms a reflect- 
ing layer in contact with the sensitive film. The exposure, 
development, and fixing of the film is done in the ordinary manner ; 
but when the operations are completed, the colours of the spectrum 
become visible. The theory of the experiment is very simple. 
The incident light interferes with the light reflected by the 
mercury ; papas ge a series of fringes are formed in the 
sensitive film, and silver is deposited at places of maximum 
luminosity of these fringes. The thickness of the film is divided 
according to the deposits of silver into laminw, whose thicknesses 
are equal to the interval ‘separating two maxima of light in the 
fringes—that is, half the wave-length of the incident light. These 
lamine of metallic silver, formed at regular distances from the 
surface of the film, give rise to the colours seen when the plate is 
developed and dried. Evidence of this, Nature says, is found in 
the fact that the proofs obtained are positive when viewed by 
reflected, and negative when viewed by transmitted, light—that 
is, each colour is represented by its complementary colour. M. 
Becquerel called attention to the experiments made by him on 
the photography of colours in 1849. His researches, however, 
dealt more with the chemical than the physical side of the question. 





MISCELLANEA, 


CoLonEL BranbRETH, in charge of the Thomason Civil 
Engineering College at Roorkee, retires in May, on attaining the 
age of fifty-five. The /ndian Engineer says his successor as 
principal will be Colonel Brown, V.C., at present officiating super- 
intending engineer, Agra circle. 


Mr. CLEMENT Dunscompg, M. Inst. C.E., Westminster, 
has been selected by the Cape Government to prepare a compre- 
hensive scheme of drainage for the City of Cape Town—South Africa 
—and the disposal of its sewage. Mr. Dunscombe leaves for the 
Cape in a few days, and expects to return to England in May 
next, 


Tue French Society of Civil Engineers publishes twice 
a month a résumé of its proceedings, but the arrangement is so bad 
that the contents can only be found by reading the whole, titles of 
papers, and paper and discussion all follow on without any separa- 
tion —~ the text. Thisis one extreme; American papers go to 
the other, 


THE water discharged from the Sianne Canal at 
Cannes is equivalent to 300 horse-power during twenty-four 
hours. This power is about to be utilised for por turbines 
which will actuate dynamos for the supply of electric light and 
power in the town. The Cannes Electric Light Company has been 
constituted with a capital of 1,100,000f. to carry out the work. 


Batu and West and Southern Counties Society will 
this year hold its annual exhibition at Bath, on June 3, 4, 5, 6, 
and 8, and money prizes amounting to nearly £3000 are offered 
for horses, cattle, sheev, pigs, poultry, cheese, butter, cream, 
wool, &c., in addition to several gold and silver medals and plate. 
No prizes are offered for implements, although the display is large, 
and is always mentioned among other attractive features. 


Accorpine to statistics published by the Bureau 
Veritas, the number of steamers built in Germany during 1890 for 
German account was 54, and of sailing vessels 12; whilst for foreign 
firms 6 steamers were constructed. Abroad, 34 steamers and 11 
sailing vessels were built for German use. As compared with 
previous years, these figures show that more vessels are now being 
constructed in Germany. A total of 43 steamers and 13 sailing 
ships were built for Hamburg companies. 


TxE flow into the new aqueduct, at Croton Dam, has 
been tested by Chief Engineer Fteley. The gates at the dam were 
closed on January 12th, and opened again on January 14th, and 
gaugings made while the flow was stopped. Exclusive of loss by 
percolation, which is about 150,000 gallons per day, the resultant 
gain to the supply from water along the line is nearly 4,000,000 
gallons per day. The regular flow from Croton Dam is 60,000,000 
gallons in twenty-four hcurs at this time of the year. 


By arrangement with the Board of Trade, the Bill to 
authorise the construction of a submarine tubular railway between 
England and France, at a cost of ten millions sterling, has been 
postponed for four weeks, This project has been devised, or 
resuscitated, with the view of removing objections which, on 
grounds of national security, have been fully urged against 
the previous scheme. It substitutes for a tunnel below the bed 
of the sea an artificial one lying at the bottom of the Channel ; 
and it is claimed that, if necessary, this tube could be oe 
at any point by dynamite torpedoes. The Bill is introduced by 
Sir Edward Reed, his French colleague in the scheme being M. 
Gustave Eiffel. 


At the half-yearly meeting of the Wolverhampton Gas 
Company this week, a dividend at the rate of 10 per cent. per 
annum was declared on the ordinary stock. The chairman 
referred to the higher price which had now to be paid for coal, 
and said that the charge for gas had consequently been advanced 
2d. per 1000ft., making the price 2s. 6d. per 1000. The directors 
propose to increase their outlay by a provision of more retorts, 
which would guarantee the public a larger supply of gas. In con- 

uence of the action of the Corporation in regard to the electric 
light, the directors had deferred this provision ; but now, believing 
that electricity would not take away many of their customers, they 
were resolved to take this step. 


A LARGE consignment of dredging machinery has 
recently been shipped for the Spanish Government from the works 
of Messrs. Rose, Downs, and Thompson, of the Old Foundry, Hull, 
comprising five of their largest Kingston dredgers for —- to the 
decks of ordinary wood floats, for use in the Philippine Islands; 
and a large hopper barge, fitted with a Kingston dredger and 
compound surface condensing propelling engines and marine boiler, 
for use at the Spanish Arsenal at Carraca, Cadiz. The whole of 
this important order has been shipped in pieces for re-erection 
abroad. Tne work has been completed under the personal inspec- 
tion of Captain J. Alvarez, S.R.N., the naval architect to the 
Spanish R.N, Commission in London. 


Aw electric light installation has been carried out by 
Messrs. Chamberlain and Hookham, at the Hampstead Colliery, 
near Birmingham. The plant comprises a Willans engine of the E 
type, and a Hookham dynamo giving 10 ampéres at 500 volts, and 
is contained in a special building on the surface. The supply»: 
steam is obtained from a set of boilers which afford steam to the 
colliery engines. There are two circuits, one underground and one 
on the surface. The bottom decks, office, main roads, and stables 
are illuminated electrically from the former, but no lamps are 
fitted up in the workings. The above ground circuit lights the 
engine rooms, decks, &c., and in order to effect this both circuits 
are placed in series at night time, whilst during the day, the top 
circuit is disconnected. Altogether there are installed lamps equal 
to fifty of 16-candle power. 





THE inaugural meeting of the Newcastle-upon-Tyne 
Association of Students of the Institution of Civil Engineers was 
held in the Durham College of Science on Wednesday, Mr. P. 
J. Messent, M. Inst. C.E., presiding. It was proposed by Mr. 
G. H. Sheffield, Stud. Inst. C.E., and seconded by Mr. Preston, 
that an Association of Students be formed in Newcastle, which 
was unanimously carried. Regulations on the lines of existing 
associations were drawn up, and the following officers elected :— 
Mr. P. J. Messent, M. Inst. C.E., president; Mr. J. Watt 
Sandeman, M. Inst. C.E., Mr. Charles A. Harrison, M. Inst. C.E., 
vice-presidents ; Mr. J. H. Barker, Stud. Inst, C.E., 31, Alexandra- 
place, Newcastle-upon-Tyne, hon. secretary. The election of 
members of Council was held over until the next meeting. In 
the name of the Council of the Durham College of Science, 
Principal Garnett, M.A., D.C.L., placed a room at the disposal 
of the Association in which to hold its meetings. 


A French “Commandant of Engineers,” named 
Gisclard, has designed a military suspension bridge of a specially 
strong, portable and practical construction, which the Court 
Journal says, after a series of severe tests, has been pronounced a 
decided success. The general arrangement of the structure con- 
sists of a horizontal flooring on a series of wood frames 13ft. apart, 
supported underneath by metal cables forming a parabolic curve. 
To put the bridge together two cables are first stretched across 
the chasm or ravine to be spanned. The fabric is then assembled 
on one side, and slides easily along the cables which have been 
previously adjusted to the correct gauge. The parts are then 
Uightened. by means of pulleys attached to the uprights for the 
purpose. The bridge was first tested at Grenoble in 1888. It has 
been tried with a stress of 460 1b. foot run. A 4}in. gun, with 
team and limber, crossed successfully, as did two carriages 
attached together, weighing 11,000 1b. Columns of Infantry in 
fours moved across at the double, without breaking step. 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeRoLp anv Co., Booksellers. 

LEIPSIC.—A. Twietmryer, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane-street, 


Junior ENGINEERING Socrety.—Saturday afternoon, March 7th, at 
8.80 p.m. Visit to Messrs, Maudlay, Sons, and Field’s Boiler Works, 
East Greenwich. 

Society or CuemicaL Inpustry.—Londom Section.—Monday, March 
2nd, at the Chemical Society's Rooms, Burlington House, at 8 p.m. ‘The 
Chemical Changes between Nitric Acid and Metals,” by Mr. V. H. Veley. 
‘Further Researches on the Butter of the Cow,” Mr. J. A. Wanklyn. 

Sociery or Enoieers. —Monday, March 2nd, at the Town Hall, 





Westini r, ‘The Balancing of High Speed Steam Engines,” 
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DEATHS. 
At Warners Burnham, Essex, on 20th inst., Tomas MippLeton, aged 
72 years. 
At Oakfield, Headingley, Leeds, on February 2ist, Gzorce Forsyts, 
aged 69, late Commissioner of Maxwelltown, N.B., and of the firm 
Forsyth, Robertson, and Bragg, Corkickee Engine Works, Whitehaven. 
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THE NAVAL ESTIMATES. 


THE statement explanatory of the Naval Estimates for 
1891-92, issued by the First Lord of the Admiralty in 
accordance with recent custom, is a satisfactory document. 
Although the total amount required for the naval service 
for the next financial year amounts to a gross sum of 
£14,215,100, or an increase of £428,500 on the estimates 
of the present year, contributions from other sources 
reduce this increase to £358,500. It is quite obvious 
that when it was decided to add largely to the 
strength of the Navy in battleships and cruisers, 
although the actual cost of the vessels might be 
provided from a separate fund, such a_ proceeding 
must involve an increase to the ordinary estimates. 
Ships and guns are of no value without men to work them, 
and hence a considerable addition to the personnel is 
absolutely necessary. Looking, therefore, at the matter 
from a broad point of view, it is a source of con- 
gratulation that the safety of the empire, which has 
so often been laid down as dependent mainly on 
the Navy, can be insured for a sum under fifteen 
millions sterling. Looking into the details dealt with 
in this statement, the most striking is the progress 
made with the new vessels. It affords a wonderful 
example of the shipbuilding resources of this country. 
The fashion of making out programmes of construction 
to extend over several years has been common in all 
countries since the beginning of the century, but up to 
the present they have never been fulfilled. In our case 
there seems little doubt this will come to pass with little 
alteration of the original proposals. Such a result is 
principally due to rapidity of construction, giving no 
time to those unquiet spirits who find an equipment 
obsolete before it is placed in position. 

Seven out of the eight first-class battleships are well 
advanced, the most forward being the Royal Sovereign, yes- 
terday floated out of the dock in which she was constructed 
in the presence of her Majesty. The leading features of 
these vessels being well known, it is unnecessary to dwell 
upon them, but it is to be hoped there will be no such delay 
in providing the armament as that experienced with the 
Victoria and Sanspareil. Special interest attaches to the 
two second-class battleships, of which details have now 
been made public for the first time. There are many who 
urge that enormous ironclads are as great an incubus as 
monster ordnance, and that an aggregate of 114,000 tons 
would be more advantageously distributed in twelve 
ships of 9500 tons than in eight of 14,250 tons. To such 
the only regret in noting the particulars of the two 
10,500-ton battleships will be that there are not more of 
them. In this we cordially agree, and trust soon to see 
several more of this useful type added to our Navy. 
They are improved Camperdowns, with a lighter 
armament, and a protection which is more efficient 
in that it covers a larger area. In giving them 
four 29-ton guns, they will have a gun of great penetra- 
tive power, but which is independent of machinery for 
its working. Such guns, mounted at a height of 25ft. 
above the water-line, will be capable of overcoming all 
but the thickest armour, which covers such a small por- 
tion of the hull that it is unnecessary to carry a special 
gun for this purpose. The auxiliary armament will com- 
prise ten 4°7 and seventeen smaller quick-firing guns. 
There will also be the usual torpedo equipment. The 
armour protection will consist of a belt 200ft. long, and 
having a maximum thickness of 12in. Above the belt 
there will be light armour equivalent to 4in. of steel. 
The extremities will be protected by stout horizontal 
armour in addition to a 2in. deck above the belt. The 
speed with natural draught is to be 17 knots, and with 
forced draught from 18 to 18} knots. We believe this 
design will especially commend itself to naval officers. 

All the cruisers ordered are making good progress, 
and we hope the boiler difficulty alluded to in the 
memorandum has been surmounted. The First Lord 
makes an important announcement that he has appointed 
a committee to inquire into and report on the present 
system for the enrolment and maintenance of the naval 
volunteer forces, as to the numerical strength, “ with a view 
to a possible increase both in numbers and efficiency of a 
reserve closely connected with the regular naval forces 
of the country.” Under :the present conditions any 
opinion as to the value of the Naval Reserve’ must be 





purely theoretical, The men composing it have not 
served in the Navy, and are never embarked in its ships. 
A committee will, however, focus opinions, and some 
useful recommendations may result. When the Estimates 
themselves are published we shall make some further 
remarks on the various matters dealt with in this 
memorandum. 


THE INFLAMMABLE LIQUIDS BILL. 


A Brit to amend and consolidate the law relative to 
the keeping, selling, and transit of inflammable liquids 
has just been introduced into the House of Commons by 
the Home Secretary. In this form the long-deferred 
amendment of the Petroleum Acts is undertaken. The 
Bill has a formidable appearance, being of considerable 
extent and bristling with rules and regulations. Mr. 
Matthews anticipates that it will be referred to a Select 
Committee, where of course it will be thoroughly investi- 
gated. It is to be hoped that this Bill will have a happier 
fate than befel the measure introduced for a like purpose 
by the Government in 1883, and which was deemed so 
impracticable that it had to be withdrawn. For some 
time afterwards the question was allowed to slumber ; 
but three years ago the Home-office consulted with the 
representatives of the petroleum trade, and a Bill was 
framed which we may presume was substantially the 
same as the one now produced. The main principle of 
the present measure is that of bringing under statutory 
control that description of petroleum which has hitherto 
beenexempt. Petroleum which when tested in Sir F. Abel’s 
closed apparatus required a temperature of not less than 
73 deg. Fah. in order to give off an inflammable vapour, 
was not reckoned as petroleum for the —. of the 
Act. The Bill now before the House brings such oil 
under regulation; and there is no exemption until we 
come to the heavy oils with a flashing point of 150 deg. 
A great gain on the side of public safety is thus accom- 
plished. But a distinction is recognised, accordingas the 
oil has a flashing point of less or not less than 73 deg. 
The former kind of petroleum is classed as “ mineral 
spirit,’ and the latter as “mineral oil;” and the 
regulations vary according as the article belongs to one 
category or the other. 

It will be seen that the mineral “ spirit” of the Home 
Secretary’s Bill is really identical with “ petroleum” 
under the existing Acts. The mineral “oil” is practi- 
cally all such oil as now escapes the law. This com- 
modity henceforth is not to be kept, except on premises 
either registered or licensed under the Agt, unless the 
total quantity does not exceed sixty gallons. The mineral 
“spirit,” which is our old friend “ petroleum ” as defined 
by law, is not to be kept except on premises licensed for 
the purpose, unless the total quantity does not exceed 
three gallons. Such is the case now, but the regulations 
connected with the licence are made more stringent by 
the Bill. It is a notable fact that’ petroleum spirit is 
going out of use as an illuminant, though it is largely em- 
ployed in manufacturing processes. But the importation 
of the oil, as distinguished from the spirit, has undergone a 
great increase. The operation of the Petroleum Acts is 
thought to have something to do with this, the trade pre- 
ferring a form of petroleum which is subject to no 
regulation. If so, it might be argued that the Bill, which 
practically covers petroleum of all kinds, will operate in 
restraint of trade. Yetif the provisions are reasonable 
the trade ought not to suffer. The Explosives Act is a 
very stringent measure, and abounds with minute 
regulations. But the public safety demands such a law, 
and assuredly the trade in explosives is by no means on 
the decline. As for any novelty in such restrictions, 
the Explosives Act only dates from 1875, while the first 
of the three Petroleum Acts now in force dates back to 
1871. Prior to the passing of the Act of 1875, there was 
practically no supervision in respect to explosive sub- 
stances. But the need was realised, and the Legislature 
provided accordingly. The trade might have preferred 
to be let alone, but the public had a voice in the matter, 
and Parliament recognised the demand. So with regard 
to petroleum, the defects of the law are notorious, and a 
further step must be taken. Whether the Bill is in all 
respects wisely framed may be a matter of dispute; but 
the Home-office has had abundant time in which to 
elaborate the measure, and if the Imperial authorities 
have not overdone their work they ought to turn 
out a very proper piece of machinery. Comparing the 
Bill with the existing Acts on the subject of petroleum, 
it must be acknowledged that the former look miserably 
small and inadequate. One thing we observe with regard 
to the Bill—it makes no reference to the sale of 
dangerous lamps. It is in the use of these contrivances 
that the great sacrifice of life is going on, occasionally 
with considerable damage to property. People talk and 
write of “spirit” lamps. But the mischief is done with 
lamps which burn what the Bill calls mineral “oil.” 
The fault is not in the oil but in the lamp, which first 
heats the oil and then ignites the vapour. 

The case as it affects the lamps is very powerfully 
expressed in an official report by Sir F. Abel and Mr. 
Boverton Redwood, by whom reasons are given for 
arriving at the conclusion “that safety in the use of 
mineral oil lamps is not to be secured simply by the 
employment of oils of comparatively high flashing point 
—or low volatility—and that the use of such oils may 
even in certain cases give rise to dangers which are 
small, if not entirely absent, with oils of comparatively 
low flashing point.” Substantial progress is reported to 
have been made in the manufacture of improved lamps, 
but this scarcely affects the poorer class of customers. 
The prohibition of the sale of dangerous lamps seems an 
impossible enactment. Yet it was apprehended at the 
Home-office some time back that when petroleum legis- 
lation was again brought forward there would be a 
demand for a clause dealing with the lamp question. 
The matter may perhaps be heard of when the Bill 
comes under debate. But apart from the subject of the 
lamps, the law relative to petroleum is‘ sadly in arrear, 
particularly in the matter of storage. Colonel Majendie 
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has pointed out that one of the most prominent lessons 
of the great petroleum fire at Antwerp in September, 
1889, is, that if the safety of the public in this country is 
to be properly assured against a disaster “infinitely 
greater” than the Antwerp affair, “it is absolutely 
necessary that legislation dealing with the safe storage of 
mineral oils should proceed.” It is indeed to be hoped 
that such legislation will be no longer delayed. It may 
be that the Inflammable Liquids Bill goes too far, and 
that there is good reason for at least some part of the 
vigorous opposition which it is destined to encounter. 
Yet assuredly if there is anything like adequate founda- 
tion for the statements of Colonel Majendie and his col- 
leagues, a serious public peril calls for speedy removal 
by an amendment of the Petroleum Acts. 


THE ROYAL COMMISSION ON CAPITAL AND LABOUR. 

In reply to a question put on Tuesday night by Mr. 
Beckett, Mr. W. H. Smith replied “that her Majesty's 
Government intend to recommend the appointment of a 
Royal Commission, with the object of inquiring into the 
relations of employer and employed. He would be pre- 
pared in the course of a few days to state the terms of 
the reference to the Royal Commission to the House, but 
he might say generally that the object the Government 
have in view is to institute an independent and careful 
inquiry into the causes of the differences between 
employers and employed which have produced such 
painful results during the past year, and also to inquire 
whether it is desirable or possible to introduce legislation 
on the subject.” This isa very important announcement. 
No committee has been appointed for many years which 
has before it work of greater interest. Until there is 
further information available, however, it is impossible to 
say much to advantage concerning the merits of the 
proposal. On one point there can be no doubt. «It has 
given in the House of Commons universal satisfaction, and 
we believe that it will meet with almost universal 
approval. Among the professional agitators, however, 
we may expect opposition. The labours of the Com- 
mittee will no doubt throw a flood of light into certain 
corners which are now very dark and very dusty. We 
learn with regret that the labour members of Parliament, 
whilst admitting that a Royal Commission will be useful 
in the way of collecting evidence, point out that the 
inquiry must be a protracted one; and they openly 
express their belief that the intention of the Government 
is to shelve the question until after the general election, 
and to be able at the same time to declare to the electors in 
vague terms their desire to initiate legislation. We believe 
that this assumption is entirely without foundation, and 
that the Government are honestly desirous of obtaining 


information, without which legislation of any kind must be | good 


eminently mischievous. At the presentmoment dispassion- 
ate outsiders are quite in the dark on many points; and 
this is true not alone of the general public, but of the 
members of the Unions. There cannot possibly be a 
greater mistake than to assume that the doctrines of 
New Unionism are universally acceptable to the great 
body of workers in this country. On the contrary, they 
are regarded with fear and disfavour, to an extent which 
is not generally perceived. The turbulent minority, as 
usual, lead the weaker or more indolent after them. We 
believe that in many respects the present New Unionism 
is a bubble, which only needs to be pricked to burst. 
The withdrawal of the stevedores’ manifesto in London 
and the sensible action of the Riggers’ Union supplies 
evidence to this effect. It would be interesting to know 
from what sources the pay of the dockers, sailors, 
firemen, &c. &c., on strike is drawn; and how it is that 
the leaders of the movement are able to satisfy the 
demands of the men. Is it possible that enough money 
can be earned in one week to permit a man to turn out 
for two? On such questions as these and others far 
more important, the labours of a Royal Commission 
ought to be able to cast a flood of light. We do not 
forget the results of the Broadhead inquiry in Sheffield. 


THE CASE AGAINST THE 110-TON GUN. 


Tue Times, in its issue of February 12th, contained an 
elaborate indictment from a correspondent, of the 110-ton 
gun as a ship weapon. He finds it exceedingly difficult 
to imagine a single logical reason to account for the 
Admiralty clinging to this piece of ordnance. In his 
view only three reasons can be suggested, and he 
endeavours to prove how hollow and unsubstantial they 
are, and to show cause, not only why no more of these 
weapons should be built for the Navy, but also why the 
specimens which are actually mounted in her Majesty’s 
ships should be got rid of at the earliest possible moment. 
Although we have never been an advocate for monster 
ordnance afloat, the case against them does not rest on 
the arguments brought forward by this writer, as we will 
proceed to show. 

The three hypothetical reasons which he examines 
are as follows:—(1) “A gun of this size and power is 
urgently needed, because of the nature of the work that 
will be expected from ordnance in the future.””’ He com- 
bats this first by quoting the reasons given by the Admi- 
ralty for adopting the 67-ton gun for the new battleships 
as possessing sufficient power for most purposes. Then 
to show that “most purposes” nat y means over- 
coming the defence of hostile vessels, he gives the maxi- 
mum armour carried by foreign ships; the thickest in 
the case of France being 22in. We are then given a 
penetration table of inches of wrought iron at different 
ranges by British breech-loading guns. This demonstrates 
that the 67-ton gun is capable of perforating twenty-six 
inches of this material at 2000 yards. From thence it 
is assumed that for most purposes the existing 67-ton gun 
is amply sufficient. Such reasoning would have been 
excellent but for the fact that wrought iron is no longer 
used for armour, and that any comparison based on the 
protection it affords against modern guns does not apply 
to steel or compound armour. Hence the writer’s 


assumption that “if we can at a reasonable distance 
penetrate 22in. of good armour, with something to spare, 





we possess, it is tolerably obvious, guns which are sufii- 
cient for most purposes,” cannot be accepted, for wrought 
iron no longer comes under the category of “ good 
armour.” If, moreover, it is considered essential that 
the gun should be capable of perforating—under the 
probable conditions of a naval action as to range and 
angle of impact—any protection now carried afloat, we 
must at once admit that a strong case for the 110-ton 
gun as a ship weapon has been made out. We should say 
that if the victory could only be secured by perforating or 
pulverising that portion of the hull now protected with 18in. 
or 20in. of steel or compound armour, then undoubted] 
a more powerful weapon than the 67-ton gun is both 
necessary and desirable. But the objection to such enor- 
mous guns in the minds of naval officers rests on another 
ground, and that is the small portion of the hull which in 
existing vessels carries this extreme thickness of armour, 
and the large area open to attack by moderate-size guns. 
The smallness of the target in this first case would make 
hitting a matter of chance, taking into consideration that 
only two or four guns would be opposed to it capable of 
affecting serious damage, and that they cannot be fired 
with great rapidity. In the case of a hit it will probably 
be at an angle, thus increasing the resisting power of the 
plate. On the other hand, the extensive area which is 
either unarmoured or only slightly protected, contains a 
considerable proportion of the fighting elements of the 
ship, and hence an attack against this with a greater 
number of moderate-sized guns will be more effectual in 
overcoming resistance. It is more desirable to capture 
a vessel than to sink her, because it adds to our own 
force ; but, failing to accomplish either, disablement as 
regards offensive power is nearly as efficacious. The true 
objection to monster ordnance is, therefore, based not 
on its large margin of power over the greatest resistance 
now carried in the shape of armour, but on the grounds 
already explained, and which are not affected by diffi- 
culties of construction or working. 

The next hypothetical reason which the writer in the 
Times sets up to demolish is that “this is a very good 
weapon, and therefore, even if it be unnecessarily large, 
we do wisely in retaining it.” He asserts, on the 
contrary, that it is a singularly unsatisfactory weapon. 
But it appears to us that the question of whether a gun 
of such power is required afloat is distinct from that of 
whether the present design is satisfactory. We express 
no opinion on the latter point, but believe that an 
efficient gun of this calibre can be produced if desired. 
To say “‘ there is no reason whatever for believing that 
any tinkering of the gun will considerably improve it,” 
does not convince us of the necessity of at once re-arming 
ships which have this weapon with the 67-ton gun. As 

arguments could be adduced for changing the 
equipment of the Admiral class to the 29-ton gun, which 
has penetration equal to that of the older 45-ton gun. 

The last argument is that, since we have adopted the 
110-ton gun, we are bound to stick to it. We quite agree 
with the writer that “if the gun be unnecessary and 
untrustworthy, the sooner we get rid of it the better.” 
But the grounds on which he has shown the gun to be 
unnecessary cannot be accepted, and we should like 
clearer proof that the present design is untrustworthy. 
If it has been condemned by the officers of the Benbow 
and Victoria, now that sufficient time has elapsed for 
these weapons to have a fair trial, the authorities would 
incur a great responsibility if they retained them in those 
vessels, or placed them in others. Up to the present no 
such condemnatory report has been made public, and 
hence we cannot assume all the guns have developed the 
same defect the one lately tried exhibited. 

The final reasons brought forward by the writer against 
the 110-ton gun are cost, time of construction, difficulty 
of working, and disadvantage of having to rely entirely 
on machinery. The question of cost is one which may 
be applied to all modern weapons; but, as the writer 
stated, if the gun were really needed, no one would grudge 
the expense. As regards time, it is said the weapon 
occupies about as much time in the building as a cruiser, 
and cannot therefore be speedily replaced if it be lost or 
damaged. Such guns, however, are not for cruisers, but 
for battleships; and if a sufficient number, with a reserve, 
are ordered at the same time the vessels are begun, there 
should be no difficulty in the armament being ready when 
required. 

In reference to the liability of hydraulic machinery 
being disabled, it is probable that some simple arrange- 
ment can be devised by which, in such an event, the gun 
could be loaded and directed by manual labour, though 
not with the same expedition as under the original con- 
ditions. On the other hand, due weight must be given to 
the moral effect of a gun of such dimensions—that it 
represents the principle of a concentrated broadside, and 
that it is capable of producing an effect if successfully 
applied beyond the power of any two or greater number 
of smaller guns. It is for naval officers to decide which 
of these principles should be adopted. 





RESTRICTION OF SHIPBUILDING, 


THE most recent official returns show that a check is being 
given to the rapid increase of the mercantile tonnage. 
January we had added to the shipping registers for the 
United Kingdom some fifty-five vessels, whereas in the same 
month there were removed from the registry no fewer than 
109. The tonnage statistics differ, however, from the 
numerical. Taking the net register tonnage in all cases, 
we find that the steamers added to the registers in the month 
aggregated some 27,000 tons, whilst those removed were only 
23,500 tons. Against this increase of the steam tonnage, 
there is to be set usually a falling off in the sailing vessels, 
but on this occasion a number of large steel sailing vessels 
were built—more than the tonnage of the greater number of 
small wooden ships removed; and if the 3900 tons of sailing 
vessels—the net increase of that type of ship for the month— 
be converted at the usual rate into steam tonnage, and added 
to the net increase of the latter, we find that, for the month, 
the increase in the mercantile fleet of the United Kingdom 
is represented by about 4800 tons. It is true that part of 
the vessels removed are sold to foreigners, and are thus left 
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as carriers, but some of the vessels added—though a smaller 
proportion—were bought from foreigners; and thus the 
increase for the month is not at any high rate. Both in the 
tonnage added and in that removed there is a considerable 
portion that cannot be said to be ocean-going and cargo. 
carrying, and remembering this, and the fact that a large 
number of vessels of considerable dimensions is included, 
vessels more especially for the passenger trades, it may be 
concluded that, for the month, the addition of tonnage must 
be looked on as very slight indeed. The effect of the shortened 
work of winter at the shipbuilding yards, and of the strikes 
that delayed the arrival of building material, is seen on the 
one hand, whilst it is probable that the winter storms 
would have a tendency to increase the losses. It is quite 
probable that the restricted shipbuilding will go on for 
some months yet, because there is not the hurry in the yards 
that there was, and the checks that have just been named 
are not entirely removed. Moreover, new orders for steam- 
ships are not being given out in any great numbers, though 
there are inquiries for some of the highest types of vessels. 
But, generally speaking, though there are very heavy orders 
in hand at many of the building yards, yet ship construction 
is now for the time restricted—and naturally so with the 
enormous amount of idle tonnage. Longer days may again 
cause some of the vessels to be more rapidly turned off, but 
there is no likelihood of that eager rush of capital into the 
trade that there was eighteen months ago, and this will 
steady the industry. Apart from that, the condition of the 
great industries of the world will reflect themselves on ship- 
building. But the official figures we have noticed will give 
some slight ground for comfort to the shipping trade at the 
time of its depression. 
SIR RICHARD MOON, 

On Friday, the 20th instant, Sir Richard Moon resigned the 
position of chairman of the London and North-Western Rail- 
way, a post he has filled with, on the whole, distinguished 
success for forty-three years. When he first took his seat 
as head of the Board of Directors, the London and North- 
Western Railway was an amalgamation of the London and 
Birmingham, Grand Junction, and Liverpool and Manchester 
Railway, and it was possible to travel all the way from 
Liverpool to London in 14% hours. One of his first 
duties consisted, it is said, in ordering 225 third-class 
coaches, seventy-five of which were open. During Sir 
Richard’s reign the capital account of the system has grown 
to £100,000,000 sterling, and the duration of the run to 
Liverpool has been reduced by about two-thirds. Sir 
Richard is essentially an administrator; he gave evidence 
continually that he possessed in large degree the qualities 
that go to make a statesman. Butit is doubtful if he has any 
real sympathy for the engineer, or cares much about his work, 
except in so far as it aided in augmenting dividends. No man 
perhaps held an analogous rr for so long a period and 
escaped so fully the breath of calumny. His life was a 
standing proof that those who mean honestly and live 
honourably earn and deserve a confidence in their rectitude 
which sets traduction at defiance. Sir Richard was in many 
respects a hard master, but he was essentially just. He never 
spared himself, and he spared no one else; his brother 
directors and the heads of departments least of all. The 
guiding principle of his railway life was to promote the 
interests of his company, and in this he has been thoroughly 
successful, It is impossible that his place should ever be 
exactly filled, and while we are the first to admit the wonder- 
ful skill with which he managed the affairs of the company 
which he has to control, we believe that the time has 
come when the interests of the public directly, and indirectly 
those of the company, may be better served by a man holding 
more liberal opinions. The railway world is not quite what 
it was even twenty years ago; and it must not be forgotten 
that Sir Richard on all occasions considered his share- 
holders first and the public afterwards, and he has opposed 
with all his energy more than one important change which 
most people hold to have been for the better. But, on the 
whole, Sir Richard Moon has been one of the ablest railway 
administrators the world has seen, and he carries with his 
well-earned retirement a noble reputation for rectitude, 
earned under most trying circumstances. 


THE MIDLAND RAILWAY COMPANY. 


THe newly-elected chairman of the Midland Company 
commences his leadership at a notable time in railway 
history. His company has earned during the half-year—on 
the working of which it was his duty to make his first speech 
as chairman—£243,841 more money than during the corre- 
sponding half-year of 1889; and yet out of this large sum 
only £37,768 has gone to the shareholders. What has become 
of the balance? The answer is easy enough. No less than 
£90,315 has been paid in wages to the weekly staff, a great 
portion of that being in extra and increased wages. The 
increase represented over 8 per cent. on the wages paid in the 
corresponding period of last year. The increase in working 
expenses, including the £90,315 already mentioned, was 
£180,841. Locomotive coal had cost them £50,305 more. 
The company had paid 9s. 8§d. per ton, or 1s. 104d. per ton 
more; and the cost per train mile was 6:41d., or °62d. more. 
The rate of working expenses had been £53 13s. 6}d., as 
against £52 8s. 9$d.in the similar period of last year. These 
figures have special interest, in view of the hours of the 
railway servants ; ye | dispose of the foolish contention that 
railway directors and managers imposed upon their staff 
unduly long hours to make extra profit, The Midland 
chairman says his company has been doing all it 
could to get rid of ay | hours. It was now, and had 
been for years, spending hundreds of thousands of pounds 
in widening its lines, et new sidings, and similar 
works, to prevent trains being detained, that being the chief 
cause of railway servants being kept unduly long at work. 
There was so much misunderstanding on this subject, that 
he thought railway companies might hail with satisfaction 
the appointment of a Parliamentary Committee. It was 
not only the duty, but the interest of railway companies to 
get rid of overtime. Another “thorny” subject the new 
chairman has before him is that of railway rates. The 
Board of Trade, instead of giving the company better terms 
than those scheduled by Lord Balfour of Burleigh, and Mr. 
Courtenay Boyle, have given them worse, and Mr. Paget 
said that the effect of the Board of Trade’s draft schedule 
would be compulsorily to reduce their revenue by £100,000 
a year. The Midland is @ prosperous concern, but a “drop” 
of £100,000 a year is serious even for that vast undertakin 3 
and the company will stubbornly contest every point wit 
the Board. 


GOVERNMENT CONTRACTS IN GERMANY, 


Encineers and metallurgists in this country are not 
without a considerable interest in the contest which has 
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just terminated between the German State Railway Adminis- 
trations and the native producers of railway material. For 
some time t the German manufacturers have been in the 
habit of adding enormous percentages to their foreign prices for 
home contracts; and they have been enabled to do this by 
reason both of the excellence of their internal organisation 
and of the reluctance of the railway authorities to send work 
out of the country. The discrepancy has, however, of late 
become too striking to allow of further continuance. There 
has been a difference of as much as £2 per ton in the cost of 
German steel rails for Roumanian or Brazilian contracts and 
the lowest figure at which they were offered to home con- 
sumers. While English rails delivered in Denmark were 
quoted £5 per ton, the German authorities could not 
obtain supplies for less than £6 10s. at native works. The 
Railway Administrations of several of the German States 
therefore announced that they should hold themselves free to 
accept the lowest tenders submitted to them, whether native 
or foreign; and they followed up this statement by placing 
orders for some 15,000 tons of steel rails in England, for 
locomotives in Belgium, and for wheels and goods wagons 
also in Belgium. The result of this policy has been the dis- 
comfiture of the native producers. A contract for steel rails 
has just been quoted for at Breslau at £6 6s. per ton at works’ 
stations, as compared with the figure of £8 2s. 6d. in the 
May of last year. The main significance of this result for 
English industry lies in its effect upon German competi- 
tion in foreign markets. It is well known that much 
of the successful rivalry of German producers abroad 
is due to their policy of sacrificing profit in order to 
obtain employment for their plant. This policy has been 
easy enough to carry on, while the loss upon export business 
has been counterbalanced by exorbitant profits upon home 
orders, but the results we have referred to represent the suc- 
cessful revolt of the most important home consumers against 
the system. German metallurgists and engineers must for the 
future be content with less inflated figures in the home 
market, or they must be content to see some portion of their 
home trade go to England and Belgium. Germany has been 
receding for some time past from its rapidly acquired posi- 
tion in the world’s markets, and it is probable that the con- 
flict which has just been decided will tend further to weaken 
the competition of its manufacturers abroad. 








LITERATURE. 


Pioneers of Electricity : or Short Lives of the Great Electri- 
cians. By J. Munro. Religious Tract Society, Paternos- 
ter-row, London. 1891. 

SrartinG at Thales, Mr. J. Munro has given in this volume 

of 256 pages octavo, eleven short sketches of the lives of 

the principal electricians. Clerk-Maxwell, who is still 
fresh in the memory of many, is the last. 

The author has so treated his subject as to render it 
not only interesting to the scientist and anthropologist, 
but also to the general reader. The lives are written in 
a style that puts one at once in sympathy with the 
heroes. Their names are Thales, Gilbert, Franklin, 
Coulomb, Volta, Davy, Oersted, Ampére, Ohm, Faraday, 
and Maxwell. We cannot do better than quote the 
author’s own words in the preface, giving his reasons for 
selecting these as the pioneers of the science. ‘We 
have begun,” he says, “ with Thales because he was 
acquainted with the first isolated fact about electri- 
city, namely, that a piece of rubbed amber attracted 
straws, and endeavoured to account for it by the 
existence of a ‘demon’ in the stone. The modern 
science was founded by Gilbert, who discovered 
the magnetism of the earth. It was vastly extended 
by Franklin, who discovered the electricity of the 
atmosphere. Volta furnished the world with a new 
source of electric fire. Ohm and Coulomb established 
the laws of electrical action. Others opened up new 
branches of the science, and showed its connection 
with other physical sciences. Such were Oersted, 
Ampére, and Faraday, three names that shine amidst 
their fellows like the brilliant stars that gem the baldric 
of Orion. Finally Maxwell seems to have identified the 
‘demon’ of Thales with the luminiferous ether which 
pervades all bodies, and united the phenomena of 
electricity with those of light and heat, and it may be 
with other forms of energy.” 

There seems to be no great cause why Thales should 
be looked upon as a pioneer of electricity at all. The 
science does not appear to have given him much food for 
speculation. He made no experiments which had not, 
in all probability, been performed hundreds of times 
before, and except that he tried to account for the 
attractive peoperty of rubbed amber by a “ demon” in 
the stone, he advanced no theory on the subject. But 
the author does not lay much stress on the electrical 
observations of this ancient philosopher; he rather 
treats of his public and political character. 

The second subject, however, was undoubtedly a pioneer, 
we might say the pioneer of electricity. After a lapse 
of over two thousand years, in which, where the science 
lived at all, it was looked upon with suspicion and dread 
as an agent of the dark angel, William Gilbert began 
to clear away the dust and cobwebs which had col- 
lected round it, and to peer more deeply and honestly 
into the science than any man had done before, and 
succeeded in applying with most happy results the 
inductive system of reasoning in his famous book, 
“De Arte Magnetica,” which is probably the first 
example of the inductive science appearing before the 
time of Francis Bacon. 

All the names that follow Gilbert are well known. 
Five of them are in everyday use among electricians, 
having the high honour to connected with some 
famous law or measurement, &c. It is a remarkable fact, 
however, that three of the leading electricians in our list 
appear not to have. received or built up for themselves 
this distinction. We refer to Franklin, Davy, and Clerk 
Maxwell. Their names, however, if not exactly in daily 
use, must live for ages in their works, and by other 
honours awarded by their respective countrymen. 
Davy’s name, indeed, will always flourish more amongst 
miners than electricians, and Franklin and Clerk 
Maxwell have gained the love of all nations as much by 





the beauty of their domestic or political lives as by their 
scientific works. 

The belief that scientists, as a rule, are weak in 
religious faith seems to be gaining ground. Let us point 
the upholders of this factless idea to the lives of the 
pioneers of electricity. Everyone of them, including 
even old Thales after his manner, had a belief in God, 
and the majority of them were marked by a particularly 
pious turn of thought. It is a notable fact, too, that 
seven of them had a fancy to cultivate the art of poetry. 
Davy seems to have thought at one time that he was 
intended to be a poet. 

We can safely recommend this book to the notice of 
our readers. Nay, we will go so far as to hope they will 
read it, for there is much in it that will do good to any 
man. Mr. Munro, we consider, has treated the subject 
with great fairness and impartiality. Perhaps he has 
felt with Davy that it is the duty of scientists to “soften 
the asperity of national hostility." The book is strictly 
non-technical, and wherever the description of some 
famous experiment or discovery of a phenomenon occurs, 
it is put in language suited to the knowledge of the 
general reader. There are eight portraits given, and the 
book is well got up, and strongly and tastefully bound. 
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THE ROYAL NAVAL EXHIBITION. 





Last year the public was educated and interested by 
the Military Exhibition, and it is therefore fitting that 
this year the sister arm of the service should be repre- 
sented in a similar manner. The Navy has always been 
considered the great bulwark of the country, and from 
the days of the “oaken walls,” which have now been 
supplanted by the steel armour plate and turret, up to 
the present time we have relied upon the naval service to 
pene the invasion of a foreign foe. The project of 

olding an Exhibition illustrative of the history and 
progress of the Navy was first discussed in the autumn 
of 1890, while the Military Exhibition was still in pro- 
gress. The Duke of Edinburgh took a warm interest in 
the matter, and ascertained the wishes of the Prince of 
Wales. His Royal Highness heartily approved of the 
scheme, and became President of the Council, and has since 
supported the movement throughout. Her Majesty the 
Queen and the Duke of Edinburgh have lent many objects 
of great interest, and the Duke organised a local movement 
at Plymouth. The site chosen for the Exhibition is the 
same as that used for the Military Exhibition last year, 
but in this case the area covered will be larger by about 
eight acres, and considerable additions have been made 
to the buildings. The committee has had no lack of 
offers for the loan of objects of interest, and one of their 
chief duties has been to exercise a judicious selection, 
with a view to choosing what was of public rather than 
of private interest. Owing to want of space, and also for 
the reason that the desire of the Council was to make it 
an essentially national Exhibition, all foreign exhibits 
have been excluded. 

Sub-committees were formed to deal with the different 
branches into which the work was divided, and some of 
the objects of interest which will be shown are as follows: 
There will be a full-size model of H.M.S. Victory, and the 
cockpit and lower deck will be reproduced exactly as they 
were at the battle of Trafalgar. In the grounds there 
will be a fine panorama of the battle itself. A sheet of 
water some 250ft. long by 150ft. wide has been made in 
the grounds, and entertainments will be given upon it 
illustrative of nautical life. A lighthouse 180ft. in height 
has been built, which will be illuminated by electricity. 

The Government, the Admiralty, and the great ship- 
building and engineering establishments have vied with 
one another in sending in models of ships, marine 
engines, &c., and there will be a complete collection of 
guns and torpedo appliances. The Elswick Company 
and other makers have arranged to exhibit naval guns in 
such a way that the fitting and working can be shown, 
and practical firing tests will be made of the smaller 
guns, such as the Maxim, Nordenfeldt, and machine guns, 
and magazine rifles. A large number of pictures will be 
on view. 

Messrs. Siebe and Gorman are to have a complete set 
of diving apparatus in practical work, for which they will 
provide a large glass tank; and if reports be correct, any 
persons who are willing to pay the stipulated fee will be 





permitted to descend and explore the bottom of the tank. 





The Exhibition buildings will be lighted throughout by 
electricity. The wiring and fitting up of the light is 
being done by Messrs. Siemens Brothers and Co., while 
the engines are by Messrs. Willans and Robinson, and 
the boilers by Messrs. Davey, Paxman, and Co. We are 
informed that the type of dynamos used is of Messrs. 
Siemens’ latest form, specially constructed for use in the 
Navy, and guaranteed to run noiselessly. In the grounds 
electric lights, such as are used as side lights and for 
mastheads, will be shown at work at night. 

Musical arrangements have, of course, not been for- 
gotten, and the Council has endeavoured to give the 
public the opportunity of hearing distinctly nautical 
music. Bands of the Royal Marine Division and the 
Devonport Royal Naval Band will perform, and these 
will be supplemented by the boys’ bands from the 
Greenwich Hospital School, &c. 

The usual displays of fireworks and coloured lamps 
will be made, and it is probable that a company of 
amateur actors which is well known in Portsmouth will 
give entertainments in the theatre of the Exhibition. 
Bluejackets will go through their usual drill, and there 
will be balloon ascents. Sir Albert Rollit, M.P., is acting 
as honorary solicitor, and Captain Alfred Jephson, R.N., 
as honorary secretary. 

Mr. John Forsey is one of the honorary assistant secre- 
taries, and we learn that the guarantee fund has now reached 
the sum of £51,000. The proceeds of the Exhibition 
are to be placed in the hands of trustees to form the 
nucleus of a benevolent fund for the benefit of the 
widows and relatives of persons whose deaths may be 
said to be due to their engagement in the naval service. 








THOMAS MIDDLETON. 





In another column we record, with regret, the death, at the 
age of seventy-two years, of Mr. Thomas Middleton, from in- 
juries received in an accident on the Great Eastern Railway on 
Wednesday last. The deceased gentleman was walking up 
the line near Wickford, and stepping out of the way of a 
goods train which was meeting him he got on to the adjoining 
line, not noticing an empty carriage train, which at the 
moment was being shunted. He was knocked down by this 
train, several carriages passing over his right leg, and severely 
shattering it from the foot to the knee. Medical attendance 
was immediately at hand, and Mr. Middleton was conveyed 
by train to his home at Burnham, where it was found 
necessary to amputate the limb above the knee, and though 
he rallied at times, the shock proved too much, and he died 
on the 20th inst. 

Born in the village of Warmfield, Yorkshire, in 1819, Mr. 
Middleton has for the last fifty years been connected with 
the construction of some of the most important undertakings 
in the country, commencing in 1841 with the Midland 
Railway from Oakenshaw to Mosbrough; thereafter on the 
Leeds and Thirsk and Stour Valley lines. He was subse- 
quently appointed in charge of the construction of the 
Birkenhead Docks in 1850 and Swansea Docks in 1854, and 
of the first dock at Silloth in 1857—by a strange coincidence, 
his eldest son, Mr. J. T. Middleton, superintended the con- 
struction of a second dock at Silloth in 1883—in conjunction 
with Mr. C. Moses, of the Portpatrick Railway, and new 
piers at Stranraer, river weirs and branch railways in West 
Cumberland. He had charge of the twenty-two miles of 
new lines being constructed in Sussex by the London, 
Brighton, and South Coast Railway Company, when the 
financial crisis of 1866 occurred and caused the stoppage and 
subsequent entire abandonment of the lines. 

At this time Mr. Middleton went to the North and began a 
connection with Mr. Walter Scott, of Newcastle-on-Tyne, 
which has continued till his death. During this extended 
period Mr. Middleton has had the carrying out of the new 
lines of the North-Eastern Railway Company in Cleve- 
land, from Saltburn-by-the-Sea, the new docks, deep-water 
entrances and channels at the Hartlepools, together with 
several branch lines and widenings in the Stockton district. 
including the new railway bridge over the river Tees at South 
Stockton; and for the last four years he has been engaged 
upon the construction and maintenance of a section of the 
Great Eastern Railway Company’s new lines to Burnham 
and Southminster, in Essex, and it was while in the execu- 
tion of his duty that he met with the unfortunate accident 
referred to. Mr. Middleton was very widely known and 
universally respected, and the greatest sympathy is felt for 
his widow and family. 








COMPOUND WORTHINGTON HIGH-DUTY 
PUMPING ENGINE. 

ON page 166 we publish the first of several engravings 
illustrating two compound Worthington pumping engines, 
one of which is at work in the Oxford Waterworks, and 
another in the West Middlesex Waterworks, Hammersmith. 
The engines are constructed by Messrs. James Simpson and 
Co., Grosvenor-road, and have been at work some months. 
During that period an elaborate set of experiments and 
records have been made, the results of which we are glad to 
say we shall be able to place before our readers, as they are 
of very great interest, and show a remarkably high duty. 








THE 61N, QUICK-FIRING GuN.—In our notice of the admirable 
performance of this gun on board the Kite, we omitted to state 
that the gun came from Elswick. The omission is of the less con- 
sequence that we do not think our readers would readily assume 
that such a weapon would have come from any place save 
Elswick. 

LAUNCH OF THE Royal SOVEREIGN AND RoyaL ARTHUR.—The 
Queen travelled from Windsor yesterday by special train on the 
London and South-Western Railway to Portsmouth, where Her 
Majesty performed the ceremony of naming and launching the 
Royal Arthur, and afterwards named the Royal Sovereign, and the 
ship was at once floated out. The spectacle was throughout of 
the most brilliant and interesting character, 

THE INSTITUTION OF MECHANICAL ENGINEERS.—The summer 
meeting of this Institution in the present year will be held in 
Liverpool, in response to a cordial invitation received from_the 
Mayor, Mr. Joseph B. Morgan, Assoc. Inst, C.E. and Assoc. Inst. 
Mech. E., on behalf of the local members of the Institution and 
others. The ting will on Tuesday, the 28th of July, 
and will last four days. The ensuing ordinary general meeting of 
the Institution will be held in Lordon on Thursday evening, 19th, 
and Friday, 20th March, 
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being °4146ft. The dis- 
charge by Fteley’s formula 


3 

of p= 331 1h? + 0071 
would be 2-709 cubic feet 
‘per second. The Bourdon 
gauge used showed a 
pressure of from 165 lb. to 
162 lb., indicating a head 
of, say, 380ft. The theo- 
retical power of the water 
was 4,060,253 foot-pounds, 
and the work done was 
3,545,000 foot-pounds, use- 
ful effect 87-3 per cent. 
The velocity of the issuing 
jet would be 157ft. per 
second, or 9420ft. per 
minute, the circumference 
of the wheel 18-85ft., with 
2554 revolutions per minute; 
ratio of bucket speed to 
theoretical velocity would 
be 51 per cent.” 


MASON’S PIVOTTED 
SIDE-LIGHTS. 


Any practical means for 
increasing the supply of 
fresh air, and of regulating 
its amount at pleasure on 
board seagoing vessels, is 
worthy of favourable con- 
sideration, more especially 
when the utility of the 





THE PELTON WHEEL. 


Tue Pelton wheel is a development of the miner’s “ hurdy- 
gurdy” wheel introduced some thirty years ago, and has now 
in many districts almost entirely superseded other hydraulic 
motors. The efficiency of the Pelton wheel is astonishingly 
high, being, it is stated, in some well authenticated instances 
as much as 87 per cent. useful effect. It consists of a wheel, 
to the rim of which a series of bifurcated buckets are 
bolted, and so arranged that an impinging jet of water is | 
directed towards the wheel tangentially. The size of the 
orifice is controlled and regulated by a nozzle and stop valve, 
according to the power required. The shaft carrying the 
wheel can be placed either horizontally or vertically, thus | 
avoiding any necessity for the bevel tooth gearing usually | 
employed with other water motors. The Pelton wheel there- | 
fore possesses the following advantages:—Small cost of con- 
struction, comparatively light foundations, horizontal wheel | 
shaft, slow speed of wheel shaft with high heads, light for | 
transit in foreign countries, greater efficiency than any other 
water motor, almost absolute immunity from accidents, the 
wear and tear being practically nil. 

The following formule will be useful in 
the Pelton wheel :— 


connection with 


V = Velocity of jet in feet per second, V = 8:05 ./ H, 
H = Useful head of water in feet, 
A = Area of jet in square inches, A=24 3 


C = Cubic feet of water per minute. 

The speed of periphery of wheel should be about one-half 
the speed of the issuing jet. The following table may be con- 
sulted with reference to the speed and power of Pelton wheels— 
80 per cent. efficiency. 





Diam. of wheel, 





Cubic ft. § - A Fo > ; 
per min. 720 20 30 40 | 50/60, 70/80 90 100 “ino we 
Head H.PH.PH.PH.PH.PHPHPHPH.PH.P 24 | 48 | 72 


in feet. 
Working revs. 


per min. 
20 «°31 «=°62 °93:1°24)1°55/1°86/2°17:2°482°79 3 163 81 45 
40 — 1°2 1°8 2°4| 3/36 42 48 54 6 230/115 77 
60 °9041°9 2°71 3°61/4°52/5-416°327°238-139°04 282 141 94 
80 1°22°4 3°64°8/| 6 |7°2 8°4 9°6 10°8 12 828 160 109 
100 1°63°2 4°86°4) 8 9°6 11°212°814°4 16 364 182 121 
150 2°44°8 7°29°6 | 12 |14°416°819°221°6 24 446 223 149 
200 3°26°4 9°612°8) 16 |19°222°425°628°8 32 514 257 171 
250 4 $8 12 16/| 20| 24 28 32 36 40 576, 288 192 
300 4°8 9°614°419°2 24 |28°833°638°443°2 48 631 3815 210 
360 5°811°617°4 23°2) 29 (34°8 40°6.46°452°2 58 691 345 230 
400 6°412°8 19°2 25°6 32 |88°4.44°8 51-2 57° 728 364 243 
460 7°5 15 22°5 30 87°5) 45 52°5 60 67° 781 390 260 
500 8 16 24 32/40) 48 56 64 814 407 271 





Other powers will be in direct proportion to the head 
quantity of water. For other speeds see formule. 

Pelton wheels may be employed with advantage for all 
ordinary purposes such as driving, stamp mills, amalgamat- 
ing, concentrating, and ore-crushing machinery. They can 
also be adapted for pumping and winding operations. In 
the latter case two wheels are required, and the reversing | 
operation performed by stop valves. 

The illustration shows a modified Pelton wheel, which has 
been designed and manufactured by Messrs. Bickle and Co., 
engineers, Great Western Docks, Plymouth. The buckets, 
instead of being bifurcated, are separate single buckets right | 
and left, fixed alternately on the rim of the wheel, the distance | 
between the buckets being only one half of that between the 
buckets of an ordinary Pelton wheel; the issuing jet impinges 
on the edge of the buckets, and is consequently split, one-half 
of the the water entering and acting on the right and left- | 
hand buckets alternately. By this arrangement a more | 
uniform velocity of the wheel is insured, more especially with | 
low falls. The following is an extract from a paper read by 
Mr. Hamilton Smith, jun., before the American Society of 
Civil Engineers, February 6th, 1884:—“ A number of tests of 
various hurdy-gurdies was made at Grass Valley some | 
months since, under charge of disinterested parties. These | 
experiments appear to have been properly made, with a Prony | 
brake and weir measurement of water, and showed for the 
Pelton wheel, while doing 107-4-horse power of work under a | 
head of 386ft., the wonderfully high efficiency of 87:3 per | 
cent. These experiments were made with a Pelton wheel | 
6ft. in diameter, nozzle 1-89in. in diameter, supply main 
6900ft. long, 22in. in.diameter, with a head of 3863ft. above 
nozzle. The water used was measured over an iron weir tin. 
thick, 3°042ft. long, without end contractions, the depth 


arrangement has been 
demonstrated. We illus- 
trate above Mason’s patent pivotted hinged {sidelights, 
which are said to be the simplest and most efficient pivotted 
sidelights yet designed. Figs. 1 and 2 represent a number 
of Mason’s sidelights as fitted in the steamship Cornhill, 
recently built by Messrs. Robert Stephenson and Co., of 
Hebburn, for the Warkworth Steamship Company. It will 
be seen from the illustrations that by setting the scuttle to 
look forward when nearly full open, as in Fig. 2, it, will cause 


Fig. 1 





a current of fresh air to blow directly into the cabin; and 
as the frame of the scuttle is accurately fitted on the 


| hinges, it can be opened to a lesser or greater extent so as 
| to regulate the supply of fresh air. 
| partial vacuum the foul air is at the same time extracted at 


By the formation of a 


the after aperture. Fig. 1 shows the light closed. 

In other pivotted sidelights the water-tightness depends 
upon elaborate mechanism; but in the Mason sidelight this 
has been ingeniously attained by a continuous joint, formed 
by projecting spigots and india-rubber packing. The latter is 
continuous despite the position of the hinges, and the packing 
is so fitted as to obtain practically an equal pressure round 
the entire circumference. An ordinary winged nut and screw 
bolt fastener of gun-metal is, it will be seen, adopted; but if 


Fig 2 





desired the ordinary nut with loose key can be substituted 
where it may be deemed necessary for the opening and closing 
of the sidelights, to be under the control of responsible 
representatives of the owners. By adopting these well-known 
arrangements the manufacturers of Mason’s sidelights have 
acted wisely, and the objection that an equable distribution 
of pressure upon the frame of the glass is not obtained in 
the common sidelight fitted with ordinary fasteners is practi- 
cally nullified. In the sidelight illustrated it is evident that 
one fastener distributes its pressure as equably as two fasteners 
would in an ordinary sidelight, if both were simultaneously 
manipulated to the same extent. When required, deadlights 
are supplied to the Mason sidelights, loose covers to screw on 
and off extending over the glass being preferentially recom- 
mended—either of malleable cast iron or brass. The Mason 
sidelights are solely supplied by Mr. George N. Arnison, jun., 
naval architect, Sunderland. 





THE RADIAL CAMERA, 


THE accompanying engraving illustrates a new hand 
camera—Dickenson’s patent, made by Messrs. Marion and 
Co., of Soho-square. The Radial Camera takes its name 
from the novel method of carrying the plates in radiating 
grooves, which find their common axis in the centre of the 
exposing position. The exposing groove runs across the axis 
of a drum A. The drum is made to revolve in such manner 
that this groove can, with great exactness, be brought to, and 
made to form a continuation of, any one of the radiating 
grooves wherein the plates are stored. When the plate E i: 
transferred from the one half of this now combined ‘groove 






































into the other half, the drum is again turned to a defined 
position, and the plate is then in its exposing position. It 
will be seen that to transfer the plate into its original 
groove and to obtain another, it will only be necessary to 
repeat the action already taken, until all the twelve plates 
have been exposed. The size of plates is 4}in. by 3}in. 
The camera is supplied either ebonised, polished, or covered 
in morocco, and the shape is such that it can be very 
conveniently carried. 








HARBOURS AND WATERWAYS. 


THE annual report of the River Tyne Commissioners, 
recently issued, shows a steady expansion of the trade in the 
river. The shipments of coal during the past year are the 
largest on record, amounting to 10,729,100 tons. 14,000 
vessels entered and left the port last year, representing a ton- 
nage of 6,547,321 tons. The harbour has afforded protection 
to 347 ships, which ran in for shelter. The average size of 
the vessels using the port is 4674 tons, which is an increase 
of 74 tons over that of the previous year. The mortgage 
debt of the Commission is being gradually reduced out of 
surplus income, and now stands at £4,193,879. 

At Bristol the Corporation have decided to proceed at once 
with the construction of a graving dock and a coaling dock at 
Avenmouth, at an estimated cost of £120,000. It has also been 
decided to employ Tydeman’s system of hydraulic jets, as 
used at Tilbury, for dredging the harbour. This system 
has been in use for some time at Swansea for main- 
taining the Tidal basin and the channel from the dock, 
which previously had to be kept open by dredging. The 
pumps and pipes were fitted in a steamer hired for the 
purpose, but after working for six months the authorities 
were so satisfied with the result that they have purchased 
the steamer for £2950, less £1040, being two-thirds of the 
amount paid for the six months’ hire. 

Preston Dock is now being pushed on by the executors of 
the late Mr. Walker. It will be remembered that, in accord- 
ance with the decision of the Parliamentary Committee, 
before whom the Corporation appeared when applying for 
further powers to raise money to complete the docks, the 
works were suspended, and Mr. Walker removed the whole of 
his plant to the Manchester Ship Canal, which he was just 
then commencing. The Board of Trade Commission, as the 
result of their inquiry into all the circumstances of the case, 
advised in their interim report issued in October, 1889, that 
the dock should be completed in accordance with the original 
contract. Power was therefore obtained last session to raise 
the money, and instructions given to Mr. Walker to recom- 
mence the works. This he only consented to do on an 
advance of 20 per cent. on his original prices. The works 
are now in full progress, and it is anticipated that it will take 
a year to complete the contract. Last week the Board of 
Trade Commission held a further sitting at the Surveyors 
Institution, London, which lasted the whole of the week. This 
sitting was held with the object of giving a hearing to all parties 
interested in the estuary previous to a final report being 
made as to any works that may be necessary for obtaining a 
navigable channel from the dock to the sea. The Corporation 
of Preston appeared, and asked to be allowed to complete 
their present dredging and training according to the original 
scheme, which terminated a little below Lytham, or about 
six miles from the sea, and not to be called upon to extend 
the works beyond this until time should show whether 
further works would be necessary. Southport put in appear- 
ance, and asked the Commissioners to advise that the 
training walls should be extended from Lytham to the sea, 
and that they should take a south-westerly direction past 
Southport. The estimated cost of a single concave training wall 
in this direction and the dredging out of from 15ft. to 20ft. 
of sand was £820,000, or £146,600 more than the cost of 
two walls if carried down the centre of the estuary. As the 
Southport channel would involve the entire desertion of the 
present Gut channel, and the transfer of the waterway from 
the centre of the estuary entirely to the Southport side, this 
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was strongly objected to both by Preston and the repre- 
sentatives of Lytham and St. Anne’s. The Commissioners, 
after hearing all the evidence tendered, expressed their 
intention of again inspecting the estuary, and making their 
final report as soon as possible. 

The Severn Works, authorised in the last session, seem to 
be rather at a standstill owing to the delay on the part of the 
Corporation of Cardiff in paying their promised contribution. 
The Severn Commission Bill authorised the raising of £30,000 
for deepening and improving the river. A deputation of the 
Commission lately waited on the Corporation, and from what 
took place it would oeeee that the delay that has occurred 
arose more from legal difficulties between the lawyers of the 
respective Trusts than from any desire on the part of the 
Corporation to withhold their contribution of £5000, At this 
meeting it was stated that the amount originally borrowed 
for works on the Severn was £260,000, and this had been now 
reduced by annual payments out of the tolls to £60,000, and 
that the present tolls brought in £8200 a year. 

Mr. Bartholomew has resigned his appointment as engineer 
to the Humber Conservancy, and Mr. Samuelson, of Hull, 
has been appointed in his place. A provisional order was 
obtained from the Board of Trade last session for carrying 
out training works above Hull, and it is contemplated to 
proceed at once with these so far as the funds will allow. 

The long-standing dispute with Messrs. Kirk and Randall, 
the contractors of the Tilbury Dock at the mouth of the 
Thames, has at last been settled. It was expected that the 
appeal against the award of Sir Fred. Bramwell would 
have come on by way of appeal from the decision of the 
Courts in the House of Lords this term, but at the half-yearly 
meeting of the East and West India Dock Company it was 
announced that a settlement had been arrived at by payment 
to the contractors of £180,000 in debenture stock, the original 
claim having been £650,000. At the same meeting it was 
stated that the Dock strike had caused a very considerable 
loss of revenue, and that ships which formerly came to 
London were now taking in and discharging cargoes at 
Antwerp and other continental ports, owing to difficulty and 
delay in loading and unloading, from the frequent strikes and 
trouble amongst the labourers in the Port of London. 

The first annual report of the Sheffield and South Yorkshire 
Canal Company has just been issued, from which it appears 
that the Manchester, Sheffield, and Lincolnshire Railway 
Company have used every endeavour to prevent the new 
company from obtaining possession of the canals comprised 
in the scheme. After the disposal of several actions before 
the Law Courts and the Railway Commissioners, the Canal 
Company have at last succeeded in obtaining particulars of 
the properties comprised in the existing navigations; and it 
is expected that without further delay the sum to be paid for 
the purchase of the navigation will be ascertained either by 
agreement or by the decision of the Railway and Canal Com- 
missioners. The new company had to deposit £20,000, 
as required by the Act, before the railway company 
would entertain any proposals from them, and until 
the question of the amount to be paid for the canals 
is settled no steps can be taken to raise the capital 
required, or commence the contemplated works of im- 
provement. In the meantime the Bill for constructing a 
short length of canal for connecting this system with that of 
the Aire and Calder is being pushed forward. 

The Government of Canada have sent over to this country 
one of their engineers—Mr. Thomas Monro, M.1.C.E.—for the 
vo of examining and reporting on the engineering features 
of the Manchester Ship Canal, with the view of adopting any 
improved style of construction which he may observe on 
those works. This is more particularly with reference to the 
works going on in Canada for the completion of the St. 
Lawrence system. It is expected that in about three years 
vessels of over 2000 tons will be able to descend from Duluth, 
Port Arthur, or Chicago, through the Lakes, and the 
Welland and St. Lawrence Canals, to Montreal, the channel 
from thence to the sea having been deepened, so as to give 
274ft. at low water. 








COAL WASHING FOR COKE MAKING. 


TronMASsTERs and colliery owners are now more than ever 
driven to consider the means of improving the quality and 
yield of coke, and of utilising inferior and dirty seams of coal 
for the manufacture of coke}or briquette. At the present 
time there are many furnaces standing idle owing to the 
scarcity and high price of coke, which might otherwise be 
producing iron. Those colliery owners therefore who have 
inferior seams would do well to look into the matter with a 
view to equipment, with overbank arrangements which will 
enable them to work those seams profitably before their 
better seams are worked out, and produce a coke with less 
sulphur and ash and with better physical properties than the 
neighbouring brands not similarly treated. Many of these 
inferior or dirty seams, when suitably manipulated, make a 
better coke than the cleaner seams at present being worked, 
and these seams are in most cases being left unworked owing 
to the above-ground arrangement being inadequate to cope 
with them. It is in such cases that the question of efficient 
appliances for cleaning all the qualities of coal, especially the 
pit slack and smudge, becomes of vital importance to colliery 
owners who desire to derive the greatest benefit from their 
underground and undeveloped resources. 

About & year ago we called attention to a new coal-washing 
yom which was being erected for the Maryport Hematite 

ron and Steel Company, at its Ellenbro’ Colliery. The 
plan adopted was the process introduced into this country by 
Messrs. Simon and Luhrig, which firm has since merged into 
the Luhrig Coal and Ore Dressing Appliances, Limited, West- 
minster. The plant is divided into two distinct portions. 
The first, the dry separation, where all the coal above the 
size of nuts is treated, and the other the washery proper, in 
which everything from the size of nuts to smudge is operated 
upon, and each portion is independent of the other, as a 
storage for a large quantity of small coal is supplied, enabling 
the washery portion to be stopped when required for hours, 
without interfering with the other portion or the drawing of 
coals from the pit. The tubs on leaving the cars travel 
along a platform and pass on to the tumblers, there deposit- 
ing the contents on jigger screens, where the large- coal 
gravitates on to the picking bands, and the small coal drops 
into a large storage bin underneath, which is in communi- 
cation with the washery. The large coal is hand-picked on 
the travelling bands, and the dirty pieces picked out are 
thrown into a box, which is in connection with a small 
crusher below by means of shoots, and there the lumps are 
crushed very small, detaching the shale and brassy pieces 
from the adhering coal, and these fragments are then 





elevated into the storage bin for small coal before mentioned. 

By means of a large and powerful elevator travelling at a 
slow speed, the small coal mixture to be washed is taken to 
the top floor of the building, and passes into a large sizing 
drum, where it is sorted into four different sizes, varying 
from large nuts to smudge, preparatory to undergoing the 
jigging process. Each different size of coal is fed into its 
respective jigging machine, whereby nuts, beans, peas, and 
the finest smudge are jigged separately, and the various sizes 
may either be passed over draining riddles and sold as they 
are, or passed through the crushing arrangements and used 
for making coke, in which case they are elevated up into 
large storage bins along with the ordinary coking coal. The 
recovery of sludge is carried out by the method introduced 
into this country by the Luhrig Appliance Company. Settling 
tanks are entirely obviated, the water suitably clarified, i.e., 
filtered, previously to being used over again, and this is done 
in such a way that not one drop of water need be allowed to 
run away. 

In the Ma rt coking coal, and in most of the West 
Cumberland coking seams, there is found a quantity of a 
kind of cannel or gas coal, containing a very high percentage 
of fixed ash, and a specific gravity very little heavier than that 
of the coking coal. It was therefore necessary, owing to the 
amount of ash, to keep this coal out of the coking coal, and 
yet being a saleable product it was desirable to pass it out by 
itself freed from refuse or impurities. This has been most 
successfully and advantageously done by the Luhrig Company 
as follows :—The coal in its mixed state is fed into the jiggers 
already mentioned. These jiggers are so regulated in working 
that only the lighter class of coal will pass over the sills 
of the jiggers. The heavier class of coal, together with the 
impurities, is drawn off by means of the outlet usually serv- 
ing for the outlet of impurities. This material is then sized 
and delivered into a second set of jiggers for further treat- 
ment. The heavy coal in this case is delivered from the 
latter over the draining sieves into storage hoppers for delivery 
into trucks, and the impurities alone are drawn off from the 
bottom of the jiggers. The impurities from these jiggers 
then pass down to another set of small jiggers where the 
pyrites contained are washed out and concentrated, and after 
that the refuse is taken up to hoppers to go to the waste bin. 
This washing and re-washing system during different and 
specified stages of the process enables the Luhrig Company 
to eliminate, to the greatest possible degree, the sulphur and 
other ashy objectionable matter formerly contained in the 
coking coal which was being produced by the Maryport 
Company previously to erecting the plant in question. 

The arrangements for the storage and loading into trucks 
of the different kinds of washed coal are of the most com- 
plete description. The washed coking coal is deposited in 
very large storage bins at a suitable height, thus affording 
facilities for completely draining the coal previously to 
coking, and also for charging the same into tubs for the 
ovens, or into trucks as required. 

The Maryport Company’s works are now fitted up in the 
most modern way suitable for its requirements, and it 
is enabled to save considerably in wages formerly expended 
in handling the coal in a less economical manner. Further, 
it is producing a much purer coke of a greater density 
than formerly, and the loss of coal in the refuse in producing 
this latter-mentioned result is very minute. We are informed 
that this loss of coal in the refuse, according to the Maryport 
Company’s tests, is only 14 per cent. The Maryport Company 
has, within the last fortnight, run one of its furnaces on 
coke made solely at its Ellenbro’ Colliery, instead of a 
mixture of East Coast coke and local coke as before used. We 
understand that the results obtained are thoroughly satis- 
factory, and it has now no hesitation in running its 
furnaces altogether on this coke, with much more economical 
results than when using the mixture. As far as West Cum- 
berland is concerned, great credit is therefore due to the 
Maryport Company for having demonstrated that the coals 
from the Cumberland basin when properly treated, as by the 
Luhrig Company’s process, produce a cake which is found in 
the blast furnaces to be of a much superior mechanical 
texture to that formerly produced, as well as being chemically 
purer, and that that county has all the ingredients in its own 
mineral wealth, if properly and intelligently treated, without 
applying for fuel for blast furnaces to other coke-producing 
centres. 








PRIVATE BILLS IN PARLIAMENT. 


Tue Central London Railway Bill is the first of a group of 
Bills to be considered by a Select Committee, which will 
meet on Tuesday next. Against this measure it is found 
now that the time for lodging petitions has expired, that 
there have been twenty-seven petitions presented; but 
although this year the scheme is extended to Shepherd’s 
Bush, these petitions are less by ten than were those of last 
year. The public bodies opposing the Bill are the London 
County Council, the Corporation of London, and the Com- 
missioners of Sewers; the St. James’s District Board of 
Works, and the Vestries of Paddington, Hammersmith, 
Kensington, and St. George’s, Hanover-square ; four Railway 
Companies petition, viz., the Metropolitan, the London 
Chatham and Dover, the City and South London, and the 
Great Western, and London and North-Western Companies 
—the last two jointly. The remaining petitioners and land- 
owners, and others interested in property along the route, 
include the Dean and Chapter of St. Paul’s, the Ecclesi- 
astical Commissioners, the Duke of Westminster, the Trustees 
of the Duke of Portland, &c. The Committee, to which, 
among others, the South Kensington and Paddington Sub- 
way Bill has been referred, will meet on Thursday next, 
March 5th, but the Manchester Sheffield and Lincolnshire 
Extension to London Railway Bill, which is the most heavily 
opposed measure of the session, will not be taken until after 
the Easter recess. Several strong petitions in favour of this 
scheme have been presented by or from towns along the line 
of the proposed extension, which will be benefitted if the 
Bill be passed. 

Besides the Channel Tunnel Bill of Sir Edward Watkin, 
there is a Bill being promoted by Sir Edward Reed for the 
construction of a tunnel between England and France in the 
form of a tube laid upon the bed of the sea, instead of a 
tunnel bored below the bottom as proposed by the rival 
scheme. The cost is estimated at £10,000,000 sterling, and 
apart from the element of economy, it is urged in favour of 
this proposal that the tubular tunnel could in the event of 
emergency be easily destroyed at any point by dynamite. 
The Dover and Calais Submarine Tubular Railway Bill, as 
this is named, was put down for second reading by Sir 
Edward Reed on the 10th of March, but by arrangement with 
the Board of Trade this proceeding has been postponed for a 





month, In the meantime its author is explaining his pro- 
ject to that Department, and also to the War-office and the 
Admiralty. M. Hiffel, of Douro Bridge fame, is understood to 
be associated with Sir Edward Reed in this enterprise. In con- 
nection with this subject, it is stated that another plan for 
crossing the Channel under water has been submitted to the 
Postmaster-General, viz., a proposal to lay a tube of sufficient 
diameter to convey the mails and to carry the telegraph and 
telephone wires. How the mails are to be drawn or propelled 
through is not stated, but it is urged in favour of the scheme 
that it will save the two hours now occupied by the steamer, 
and that this in itself would justify its adoption. 

In response to a request from the House of Commons, the 
House of Lords have agreed to furnish to the former, a state- 
ment showing the amount of fees received by them on each 
unopposed Scotch Private Bill since 1885. This return was 
moved for in connection with the Private Legislation 
(Scotch) Bill. In the Lower House fees run as high as £200 
in the case of Bills having a third reading. For example, 
£203 was paid for the Forth Bridge Railway Bill in the 
House of Commons, in addition to the fees in the Upper 
House. In the Commons the average fees for a private Bill 
going through all its stages amount to between £80 and £90 
only. 

Cees the Private Bill Procedure (Scotland) Bill a curious 
conflict has arisen between the Scotch members and the 
Government. The Lord Advocate, as the representative of 
the Ministry, proposes that the Select Committee on the Bill 
shall consist of twenty members, the minority being Scotch ; 
but the Scotch members claim to be all nominated in one 
body, with an addition of thirty other members—a truly 
appalling proposal for a#’mere Committee. And failing that, 
they will probably take objection to some of the English 
names proposed, and suggest the substitution of Scotch. In 
this claim the Scotch Liberal members are supported by a 
certain number of Scotch Unionists; but the Government 
object to the proposal, and will resist it. Apart from that 
point, it is understood that the Government attach great 
importance to the measure, and that, in fact, they regard it 
as part of a general scheme of devolution which they will 
submit to the country at the next General Election, as in a 
certain sense an alternative to the ‘‘Home Rule” solution of 
the difficulty caused by the congestion of public business. It 
is observed among members that if the Bill be passed, and the 
Committee established by it proves to work well, it will be a 
precedent not merely for similar Committees for Ireland and 
Wales, but for the South, and the West, and the North of 
England, and eventually even for the Metropolis itself. 

In view of the possible success of the Manchester, Sheffield, 
and Lincolnshire Extension to London Railway Bill, the 
directors of the Hull and Barnsley Railway Company have, 
as a precautionary measure, deposited a Bill to authorise the 
sale of that undertaking. With respect to the Hxtension 
Bill, it seems that the difficulty in connection with Lord’s 
Cricket Ground is not to be overcome quite so easily as Sir 
Edward Watkin predicted, for the authorities of the Clergy 
House adjoining the ground, which he virtually offered as a 
bribe—or a solatium—to the Marylebone Club, do not intend 
to part with their property. But probably it will prove to be 
merely a question of price, and, at any rate, the astute 
chairman of the promoting company is not likely to be 
defeated by so slight an obstacle as this. 

The inhabitants of the Royal Borough of Windsor 
are again in alarm about their water supply, and have 
resolved upon a stout resistance to certain Bills now 
before Parliament. As the result of an arbitration, 
which we described at the time, about three years ago the 
Windsor Corporation purchased the Eton and Windsor 
Waterworks at a cost all told of £150,000. The net profits of 
the private undertaking in the year 1887 amounted to 
upwards of £4000, and it may be presumed that under Cor- 
poration management the value of the works has increased. 
At all events, the town is anxious to preserve its supply, 
which is excellent, and its source, which is ample and easily 
utilised. To this end they have already fought one Bill— 
that of the Grand Junction Co.—and successfully ; but now 
they believe they are threatened again with danger from the 
London Corporation Water Bill, under which, it is feared, 
their sources of supply may be tapped. The Corporation of 
Windsor have, therefore, petitioned against the Bill. For 
more or less similar reasons petitions against the Bill have 
been presented by the County Council of Oxford, the West 
Surrey Water Co., the Southwark and Vauxhall Water Co., 
the Lea Conservancy Board, the Watford Local Board, the 
Grand Junction Waterworks Co., the East London Water- 
works Co., the Middlesex County Council, the Lambeth 
Waterworks Co., the Hertfordshire County Council, Thames 
Conservancy, Corporation of Croydon, London County 
Council, Corporation of Oxford, Colne Valley Water Co., 
Surrey County Council, Beckenham County Council, Chelsea 
Waterworks, West Middlesex Waterworks Co., New River 
Co., Kent Water Co., and the Corporation of West Ham. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


France: Trade of Honfleur in 1889.—British shipping 
entering the port decreased by 59 tons under 1888, and increased 
in proportion of the whole from 59°5 to 65°65 per cent. Imports 
of cement increased by 136 tons, or 32°6 percent. Coal 
decreased by 4108 tons, or 13°55 per cent., owing to superior 
advantages at Trouville for carriage into the interior; iron 
by 55 tons, or 13°6 per cent. The railway connecting Hon- 
fleur with Pont Audemer has been opened and would be of 
great benefit to the trade of Honfleur, as it shortens the 
distance from that town to Paris by thirty miles; but for 
a short distance, that between Pont Audemer and Gros 
Montfort, belonging to a private company. When the 
Western of France Railway acquires this portion, the result 
may be a great increase in both imports and exports vid 
Honfleur. 

France: Trade of Rouen in 1889.—Shipping entering 
Rouen decreased by 193,400 tons, or 21 per cent. under 1888, 
the greatest relapse which the shipping of Rouen has ever 
had, owing to there having been a good harvest in France in 
1889, and a very bad one in 1888. British shipping decreased 
by 152,267 tons, or 20°75 per cent., and its proportion of the 
whole from 60 to 55°55 per cent., chiefly from the same cause, 
but partly owing to the failure in the negotiations between 
the North of England shipowners and underwriters and the 
Rouen representatives. A charge on vessels of ‘96d. per ton 
since April, 1884, has been declared by the Court of Cassation 
to be illegal, and the City of Rouen will have to reimburse 
from £25,000 to £30,000, half of which belongs to British 
shipowners. Imports of coal decreased by 155,702 tons, or 
48 per cent.; iron, cast, increased by 373 tons, or 36-3 per 
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cent.; lead decreased by 3596 tons, or 54-8 per cent.; machi- 
nery by 941 tons, or 35°1 per cent.; petroleum increased by 
1599 tons, or 50°6 per cent. The year was not a very good 
one for engine and boilermakers. Little or no new work 
being required for the district, they had to look for orders 
elsewhere, in competition with the North of France, more 
favourably placed for producing work cheaply. This has led 
to specialities being taken up here, and Rouen is taking 
the lead in large gas engines. The repairing of the 
training walls was continued, and half the amount voted 
— £376,000—has been used, and about fifteen and a-half 
miles have been repaired. The deepening of the passages of 
Bardonville, Grande Couronne, and Moulineaux passages was 
agen with, also the digging of the petroleum and wood 

ins, and the petroleum basin is now in use. The question 
of improving the channel of the Lower Seine is in suspense, 
and the recent proceedings of the Senate with regard to the 
subject have not been encouraging. 

France: Trade of Trouville in 1889.—British shipping enter- 
ing the port increased by 6150 tons, or 14-4 per cent. over 1888, 
and in proportion of the whole from 82-5 to 86°15 per cent. 
Imports of cement increased by 206 tons, or 58 oe cent. 
Coals by 10,793 tons, or 15°65 per cent., the trade from the 
United Kingdom being brisk. Iron, cast, ap at 87 tons. 
There is in course of construction by the Darlington Wagon 
and Engineering Company a promenade pier at Trouville- 
sur-Mer, to be utilised as a landing stage, and which will 
enable packet boats to arrive and depart at any hour; the 
length is to be 1195ft. The ironwork used has been manufac- 
tured in and imported from England, and English artisans 
have been employed in its erection. The works of the half- 
tide dock have been commenced, and are expected to be 
complete in the spring of 1891, when vessels drawing 18ft. 
can enter safely. 

France: Industries of the Loire-—The United States Com- 
mercial Agent at St. Etienne reports: St. Etienne and its 
neighbourhood, which seventy-four years ago produced the 
largest amount of iron and steel, has fallen very low. Those 
departments which receive the ore very cheaply, especially 
those near the sea, have become the great producers. 
St. Etienne still holds the first rank in the production of fine 
steel. There are about forty important foundries in the 
district, manufacturing chiefly cannon, large arms, steel 
plates for men-of-war, &c.; also boilers, locomotive wheels, 
nails, and wire. There are numerous less important 
workshops for the manufacture of agricultura] implements, 
bolts, files, locks, &c. The yearly production is estimated at 
£2,800,000. Since 1885 the manufacturers of arms at 
St. Etienne have been allowed to make military rifles. The 
year 1888 was not a prosperous one for the manufacture 
of arms in general, the number controlled being much 
smaller than in previous years; but a goodly number of guns 
are made which are not submitted to control, which is of 
two kinds, one for the barrel before it is finished, and the 
other when the gun is ready for use. The latter is not often 
applied, though it is the only one giving a guarantee to the 
buyers. The barrels proved in 1888 were 50,346; comprising 
39,638 double barrels, 4587 single barrels, 4396 revolvers, 1725 
pistols. The finished arms proved were 3045 guns. It is 
estimated that 75,000 guns, pistols, revolvers, and rifles are 
yearly manufactured, worth from £200,000 to £240,000. 
There is at St. Etienne the largest national manufactory of 
military arms, employing 10,000 workmen and tnrning out 
2000 Lobel guns for the French army daily. The coal mines 
of the Loire were the first to be worked in France; but, on 
account of special charges constituting a rent charge payable 
by the companies to the proprieters of the soil, the price of 
coal is much higher than in any other place. For this reason 
the extraction has not p as in the North of France. 
The quantity of coal extracted yearly is about 3,500,000 tons. 

France: Trade of Bayonne in 1889.—British shipping enter- 
ing Bayonne increased by 15,572 tons, or 32-8 per cent. over 
1888, and its proportion of the whole from 21:5 to 25-2 per cent. 
Coal imported from England increased by 6525 tons, or 
92 percent. Of the total import, 43,206 tons, or 56°65 per 
cent., was by British vessels. There were exported to Great 
Britain in British vessels 1520 tons of zinc ore, valued at £5 
per ton; to America, 3500 tons of steel rails, valued at 
£5 8s. 73d. per ton; and to Turkey, 1650 tons, valued at £6 
per ton. The ironworks at Le Boucan have in hand a con- 
tract for 30,000 tons of steel rails for South America, at £6 
per ton. There were exported 2000 tons of zinc ore to 
Swansea for the English Crown Spelter Company, London, 
from the Anglas Mine on the Gers Mountain, Pyrenees, 
owned by La Société des Mines d’Ars et d’Anglas, of Lyons, 
with whom the English company have contracted to purchase 
all the output of the mines for seven years. The ore contains 
about 28 per cent. of zinc; but as delivered at Bayonne, after 
being crushed and washed, it contains an average of 50 per 
cent. of pure zinc. The mine can only be worked from May 
to November. The ore has to be carted about seven miles 
from the mountain, and then brought seventy-five miles by 
train to Bayonne. Price in the railway trucks averages £5 
a ton, based upon a sliding scale following the price of zinc 
in London and the richness of the ore. Imports of coal from 
England in 1888 increased by 7597 tons, or 12°05 per cent.; 
iron ore from Spain by 13,662 tons, or 15-2 per cent.; iron, 
pig, from Belgium decreased by 128 tons, or 81 per cent.; 
petroleum from Spain fell from 73 tons to lqr.5lb. Exports 
to Spain of coal and coke increased by 169 tons, or 229 per 
cent.; iron, cast, by 114 tons, or 100-35 per cent.; iron, pig, 
decreased by 334 tons, or 75°55 per cent. The first section 
of the St. Jean-Pied-de-Port Railway will be opened during the 
year. The south pier at entrance of the Adour is being 
carried out beyond the bar. 

France: Trade of St. Nazaire in 1889.—British shipping 
entering St. Nazaire increased by 78,470 tons, or 27°3 per 
cent., and decreased in proportion of the whole from 52°65 to 
49-9 per cent., owing to a large increase in French tonnage. 
Imports increased by 73,403 tons, or 10°5 per cent. Cement 
decreased by 60 tons, or 3°2 per cent. Coal increased by 
50,009 tons, or 8°7 per cent.; iron, bar, decreased by 216 tons, 
or 41°25 per cent.; iron ore by 2530 tons, or 14°3 per cent.; 
iron, pig, by 123 tons, or 15°55 per cent. Lead increased 
by 1243 tons, or 33°55 per cent.; machinery by 192 tons, 
or 42°95 per cent. Exports increased by 2297 tons, or 
2-05 per cent. Hardware decreased by 57 toms, or 28°15 
per cent.; iron, bars and rails, by 701 tons, or 83°85 per 
cent.; machinery by 150 tons, or 30°1 per cent.; steel rails 
by 412 tons, or 78°55 per cent.; tools increased by 109 tons, 
or 88°6 per cent. The well-known ironworks of Trignac, 
near St. Nazaire, which were in liquidation, resumed work, 
on the strength of numerous and important orders from 
the Compagnie des Chantiers de la Loire and the Trans- 
Atlantic Company. The rapid extension of St. Nazaire as a 
port is entirely due to its splendid docks. 





A TRADES UNION LEADER ON LABOUR 
PROSPECTS. 


IN our last week's ‘‘ Lancashire Notes” a few particulars were 
given from the annual report of the Steam Engine Makers’ Society 
with regard to the financial operations and p: of the above 
organisation during the past year. We now make a few abstracts 
from the general secretary’s introductory address, which are 
interesting as indicating the opinion held by trades union leaders 
upon one or two prominent labour questions just now occupying 
attention. The Steam Engine Makers’ Society is one of the-oldest 
organisations of its kind in the kingdom, this being the sixty-sixth 
year of its existence, and it is a very ae mai associa- 
tion, whilst the general secretary, Mr. James Swift, may be 
regarded as one of the old type of trades unionists in contrast 
with whzt is termed the ‘new unionism” which has recently 
opened up. After congratulating the bers on the satisfactory 
financial results and the growth in membership of the Society 
during the past year, Mr. Swift refers to the general improve- 
ment in the condition of workmen throughout the country. Wages 
had not only been advanced in some districts and overtime and 
out-work dealt with in others, but on the North-east Coast hours 
had been reduced to fifty-three per week, and in all branches of 
industry a feeling prevailed towards a reduction of hours, 
not only to give more time for relaxation to the worker, 
but to find employment for the greater number. With this 
in view overtime had occupied much time and thought with a 
view to its limitation. Taken, however, in connection with the 
amount of work to be completed, and the limit of unemployed 
members, the difficulty of its entire restriction would at present be 
obvious. The export returns did not show any apparent decline in 
England’s supremacy in the engineering industry ; and, strange to 
say, that although many complications as to the workmen’s re- 
muneration bad arisen lke the year, foreign competition had 
rarely had a hearing. This point was probably reserved for 
depressed times, and then it would be put foremost in the debate. 
This question had been discussed in their past report in the 
negative, as no cause then existed and might not arise in future if 
care was exercised. In last year’s report allusion had been made 
to the great factor which shipbuilding had become in relation to 
the engineering trade generally. This position had been main- 
tained during the year, and shipyards being fully employed, 
activity had been equally experienced in inland towns not direct! 3 
connected with shipping. ing the important bearing which 
this industry had upon the employment of members, it would be 
interesting to know that at the commencement of the present year 
1891 the amount of shipping under construction at British ports 
was 471 vessels, representing 734,000 tons, against 872, at 
the commencement of 1890. In addition to this, preparations 
were being made for building other 178 vessels representing 
293, 288 tons ; whilst the same authority gave the tonnage under 
construction—January, 1891—at forei ports as—Germany 
49,900; Holland, 23,000; Italy, 23, tons; and the United 
States 32,200 tons; the totals of these four countries being 
129,100 tons. If, therefore, past results were again a trustworthy 
barometer, they might take it that fair employment would be 
found during the year on which they had now entered. It might 
not be so extensive, but if fairly distributed and not confined to 
any certain locality and district, it would bea matter of satisfaction 
and to the benefit of all concerned. ‘‘ Looking back upon this 
year just closed,” Mr. Swift proceeds, ‘it may considered as 
one which has been favourable to both employers and employed. 
The former admit that = have been higher than for some 
years past, whilst orders have been abundant ata r ative 
rate. e employed have taken advantage of this, and in our own 
trade in numerous cases advances have been obtained, whilst 
numerous trade customs have been consolidated. It will be to the 
benefit of all if the latter can be maintained. One great argument 
used inst us when trade disputes have occurred in moderate 
times has been the low rates paid in certain competing districts. 
During the year an effort has been made to remedy this, and these 
districts have been successful in establishing a higher standard 
than had before existed. In dealing with this point, the first 
question that has to be met was the number of non-society men and 
the help that would be accorded them. Some of those became 
members of societies, but others held aloof and preferred to take 
the risk of what they could receive by voluntary subscriptions, 
rather than provide for themselves by joining a bond-fide society. 
To understand this spirit is an enigma, as the fact is so palpable to 
them that their weekly rates were considerably lower than in other 
towns where their class of labour was predominant. This feature 
in the trade is well-known, and it is a rare occurrence that men are 
not reminded of the fact when combating with employers in 
districts which pay a much higher rate. hilst, however, such a 
state of things has existed in the past, it has been equally evident 
that the volume of trade did not fiow unevenly, as the better paid 
districts had an equal, if not a higher, share of business than their 
unequal competitors.” Mr. Swift next makes what is evidently a 
hit at the recent policy pursued by some of the “‘ new unionists.” 
“ All true unionists,” he says, ‘‘ are pleased to see the strides that 
combinations have made in the past two years, as the doctrine has 
been preached by them for a long period, and every effort put 
forth to advance its principles. What is now feared is that their 
zeal will overrun their discretion, and overlook the need of making 
some provision for the future, and then with the first decline 
in trade lapse into the old state for want of financial strength 
and unity of yg og We know from past experience that the 
system adopted by the last generation has worked for the 
benefit of those who are left as well as those who have gone before. 
This system, coupled with a good reserve fund to use if necessary, 
has regulated the terms of employment both as to wages, hours, 
and trade customs, and that without any.extensive trade struggles 
having taken place. Such results have been secured without any 
resort to force, such as was exposed by the Royal Commission in 
1866, and in the interval trades unionists have maintained a repu- 
tation as honourable belligerents in industrial warfare. Having 
done this, there can be no desire to go back upon the days when to 
admit being a trades unionist was done with timidity; but the past 
having been obliterated, makes it a credit to assert that they are 
members of such an organisation at the present time.” On draw- 
ing his remarks to a close, he points out that the history of the 

was known to them, but the future remained to be seen. If, 

owever, they adhered to their past policy and principles, they felt 

sure that they would maintain their position, both as skilled 
artisans and members of a bond fide organisation. 














EXHIBITION oF CYCLES, SEWING MACHINES, AND TYPE- 
WRITERS.—An international exhibition of cycles and accessories, 
sewing machines, type-writers, and domestic appliances, is to take 
ag at the Royal Aquarium, London, April 11th to April 25th, 
891. Mr. W. McWilliam, 158, Strand, is the secretary. 


Care or Good Hore AnD Natat MAIL Service.—The Union 
Steamship Company’s R.M.S. Nubian, built and engined by 
Messrs. C. Mitchell and Co., of Newcastle, and favourably known 
in the Cape and Natal Mail Service, has completed a thorough 
refit, and her engines have been converted to the triple-expansion 
system by Messrs. Day, Summers and Co., of Northam, 

thampt The following are the particulars of Nubian’s 
engines as now converted : Diameter of cylinders, 28in., 46in., and 
74in. ; stroke, 48in. ; and she has been fitted with new high- 

ressure boilers, working at 1601b. to the square inch. e 
Nubian underwent an official trial trip in Stokes Bay on Friday, 
February 20th, 1891, when she attained a mean of 14°03 
knots per hour, and indicated 2490 horse power. The whole of 
the steamers employed in the Union Steamship Company’s Mail 
Service to and from South Africa have now been supplied 
with triple-expansion engines. 








LAUNCHES AND TRIAL TRIPS. 


Messrs, Vosper and Co., of Hammersmith, have launched from 
their yard, lately taken over from Messrs. Miller, Tupp, and 
Rouse, a fine launch to the order of Messrs. R. Tucker and Co., of 
Coleman-street, London. She is 50ft. by 10ft. by 7ft. 6in., 
and is fitted with compound surface condensing engines, with 
cylinders 7in. and 13in, diameter, with 7in. stroke, and with a 
return-tube boiler. 

On Saturday last Messrs. Sir Raylton Dixon and Co. launched 
from their No. 2 dockyard a steel screw steamer, built to the order 
of Messrs. Potter Bros., London, for Messrs. Giovanni G, 
Gargurevich and Giovanni Raeich, of usa, This vessel has 
been built on the web frame principle, with raised quarter deck, 
bridge, and forecastle, and is ofthe following dimensions ‘ys 
overall, 243ft. 9in.; breadth, 34ft. 6in.; depth, moulded, 17ft. lin. 
Her engines will be — by the North-Eastern Marine Engi- 
neering Company, Sunderland, having cylinders 19in., 30in., and 
49in. by 33in. On leaving the ways the vessel was named Oscar. 

Messrs. Sir Raylton Dixon and Co, launched from their Cleve- 
land Dockyard, Middlesbrough, on Tuesday, a steel screw steamer 
built to the order of Messrs, J. Temperley and Co., of Newcastle 
and London, for the Temperley Steam Shipping Company, and 
named the Pembridge. This vessel is built with web frames, and 
has long full Poop, raised deck forward and forecastle. Her 
dimensions are :—Length, over all, 323ft. 6in.; breadth, 41ft.; 
om. moulded, 23ft. l4in,, with a comving one, of about 
4300 tons. Her machinery will be fitted by Messrs. T. Richardson 
and Sons, Hartlepool, having cylinders 23in., 38in., and 62in. by 
42in, stroke. 

Her Majesty’s ship Pearl, which has been built at Pembroke 
Dockyard, and supplied with machinery by Earle’s Shipbuilding 
and Engineering Company, Hull, has now undergone her natural 
and forced draught trials in the Bristol Channel, with mest 
satisfactory results. In the former case the run was of eight 
hours’ duration, and the mean 5363 indicated horse-power, 
with a speed of 18°43 knots. On the forced draught trial, on the 
20th inst., the air pressure in the stokeholds was limited to 1l}in., 
instead of the 2in. allowed by contract, on a four hours’ run, 
when the mean developed was 7135 indicated horse-power, at 158 
revolutions, with a of 19} knots, The highest power attained 
on this trial was -horse power, 

On February 13th, the steel screw steamer Penpol, built and 
engined by Messrs, Harvey and Co., Hayle, to the order of Mr. 
R. B, Chellew, of Truro, went for her tria! trip. The vessel is of 


the following dimensions :—Length, 276ft.; breadth, 36ft. 6in.; 
depth, moulded, 20ft.; she has a dead weight carrying capacity of 
3000 tons. Her engines are capable of developing 1000-horse 


power, the cylinders being 21}in., 33in., 56in., with 39in. stroke, 
steam being supplied from twe boilers, each 13ft. 6in. mean dia- 
meter by 10ft. long, with a working pressure of 1601b. per square 
inch. e trial passed off most satisfactorily, the engines working 
very smoothly, without a hitch of any kind. The Penpol is a 
sister ship to the Penwith, recently built for the same company, 
and is intended for the grain trade of the Black Sea. 

On Wednesday, the 25th inst., the Tyne Iron Shipbuilding Com- 
pany, Wellington Quay-on-Tyne, launched a steel screw steamer 
name the Cape Comorin, and of the following dimensions, viz. :— 

ngth, 300ft.; breadth, 38ft. 8in.; depth, 23ft. 2in., and to class 
100 Al at Lloyd’s on the partial awning deck rule. This vessel has 
water ballast fitted right fore and aft on the cellular system, and 
is also fitted with all modern improvements for the rapid loading 
and discharging of cargo, including four double-cylindered steam 
winches, direct-acting steam windlass, large donkey boiler, steam 
steering gear, and screw r aft. The engines, which are to be 
supplied by the North-Eastern Marine “a mig Company, 
are of the triple expansion type, having cylinders 23in., 38in., and 
63in. by 42in, stroke, and working at a pressure of 150 Ib. 

On the 24th inst. Messrs. Ropner and Son launched a steel screw 
steamer, named the Lammermoor, and of the following dimensions, 
viz.:—Length over all, 324ft.; breadth, 40ft. 6in.; depth, moulded, 
23ft. 7in. She will be classed 100 Al at Lloyd’s, and carry 4350 
tons dead weight on Lloyd’s summer freeboard ; she has a short 
full poop, in which is dation for captain and officers, with 
raised quarter-deck, long bridge extending to foremast, short well, 
and 1T.G.F., cellular bottom for water ballast. She is built on 
the web frame principle, and will have all the latest improvements 
for a first-class large steamer. Her engines are by Messrs, Blair 
and Co., on their improved triple-expansion principle, of 1200 
indicated horse-power, with two large steel boilers working at 
1601b, The steamer has been built for Messrs. W. Runciman and 
Co., of South Shields. 





On ion February 24th, 1891, Messrs. Edward Withy and 
Co., of Hartlepool, launched a large steel screw steamer, built to 
the order of Mr. C, Furness, M.P., West Hartlepool, and she is 


named the Calcutta City, a modern cargo boat measuring over 
320ft. in length, and built throughout of Siemens steel, with a 
large measurement and dead weight capacity, and built to the 
highest class at Lloyd’s. The vessel has a long raised quarter- 
deck, short poop, long bridge house, and a top gallant forecastle. 
The holds are fitted with iron grain divisions and wood cargo 
battens ; all decks, deck erections, ae, bulwarks, bulkheads, 
&c., are constructed of steel and iron, Cellular bottoms are fitted 
all fore and aft for water ballast. The greater portion of the plates 
is in 24ft. lengths. Four steam winches, two donkey boilers, 
patent steam steering gear amidships, screw gear aft, direct steam 
patent windlass, stockiess anchors hauling up into hawse pipes, and 
other modern appliances are fitted for the handy working of the 
vessel. The steamer will be rigged asa two-masted fore-and-aft 
schooner. She will be fitted with triple-expansion engines by 
Messrs. T. Richardson and Sons, Hartlepool. 

The large and full-powered steamer Holkar, which has been 
built to the order of Messrs. George Tweedy and Co., of London 
and Odessa, by Messrs. Wigham, Richardson and Co., of the 
Neptune Works, Newcastle-on-Tyne, has been taken to sea for 
her trial trip. The vessel is fitted with the builders’ patent 
four-crank quadruple-expansion engines, and during the series of 
trials that she was put to, the most satisfactory results were, we 
are informed, obtained, the mean speed being 12 knots, and the 
trial generally fully justified the confidence which the owners and 
builders have in them, based on the results obtained from two 
similar sets of the patent four-crank quadruples which have now 
been running a considerable time in the sister vessels Enskar and 
Fonar. The Holkar is intended to run in conjunction with the 
two latter vessels in the North Atlantic Line between London and 
Philadelphia. The Enskar and Fonar have already earned a high 
reputation in the cattle trade for carrying their cargoes of cattle 
without loss, and it is expected that the Holkar will not only 
maintain that reputation, but will give a specially good it of 
herself, as the owners have spared no expense to make her one of 
the most complete cattle steamers afloat. She is arranged so as to 
carry about head of cattle on her two decks. The ‘tween-deck 
is amply ventilated by numerous air-shafts of large diameter, while 
the cattle on the upper deck are berthed in suitable stalls, and 
protected from the weather by a permanent shelter deck, which 
extends right fore and aft, thus affording complete protection from 
the worst seas which she may encounter. The engines of the 
Holkar, after upwards of eighteen months’ trial at sea on regular 
voyages, have, we learn, given the greatest satisfaction as to 
economy of fuel and working, and an important feature in them is 
the facility they give for inspection and overhauling, the entire 
absence of vibration, and the absolute uniformity of turning. 











Tue Government have decided to undertake the 
Madras Waterworks, and the Public Works Department have 
been ordered to expedite the matter. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Tue iron market is this week hoping that the improvement in the 
North of England may reflect a better state of things here. At 
»resent, however, the condition of trade does not show a revival. 
Denand is still slack, and prices are low. 

The condition of things is very much the same as a week ago in 
all departments. The works are running with a fair amount of 
regularity, but there is no effort to get out orders. The shipping 
season has i commenced, and makers have to depend mainly 
upon home orders, 

The Australian demand for galvanised sheets, which are so im- 
portant an industry to this district, is practically confined to one 
tirm, and the Cape and South American orders are. not great, the 
last-named market being completely disorganised by the political 
unrest now observable in the Argentine. 

Nothing further has been heard of the efforts to refurm the 
Sheet Makers’ Association, and it is feared that the obstacles in 
the way of combined action resulting from the refusal of about 
three firms to join the majority have proved insuperable, 

Prices on ’Change in Birmingham this—Thursday—afternoon 
were quoted at 48 a-ton for marked bars, £7 to £7 5s. for second 
qualities, and £6 upwards for common. Hoops and strips are 
£6 15s., and bed: strip in proportion. Sheets are selling at 
£7 for singles, £7 5s. to £7 10s. for doubles, and £8 5s, to £8 10s. 
for lattens. 

The pig iron trade was marked to-day by continued quietude in 
PRs Deliveries from the furnaces are not 4 to the average, 
whether native makes or important sorts are spoken of, and con- 
sumption is decidedly less than usual at this time of the yevr. 

Quotations were named at 40s. to 42s, 6d. for cinder pigs, 46s. to 
47s. for part-mines, 47s. to 47s. 6d, delivered for Midland sorts, 
and 70s. upwards for hot blast all-mine sorts, 

Another ironworks reconstruction scheme is propounded for this 
district. 'The company concerned are Messrs. Stephen Thompson 
and Co., best (thin) sheet makers, Ettingshall, Wulvethinenten. 

A Foreign Office circular has been received by the Birmingham 

Chamber of C ce, directing attention to a recent statute of 
the United States Government relating to the marking, stamping, 
branding, &c., of imported goods, Section 6 of the Act in question 
provides as follows :—‘‘ That on and after the Ist day of March, 
891, all articles of foreign manufacture, such as are usually or 
ordinarily marked, stamped, branded, or labelled, and all packages 
containing such or other imported articles, shall respectively be 
plainly marked, stamped, branded, or labelled in legible English 
words, so as to indicate the country of their origin ; and unless so 
marked, stamped, branded, or labelled, they shall not be admitted 
to entry.” 

The A important scheme for obtaining an augmented 
source of water supply for Birmingham has received continued 
attention at the hands of the Water Committee of the Birming- 
ham Corporation. The scheme recommended by the engineers 
will meet the requirements of the city, and that part of the 
Midland district at present served by the Birmingham water 
supply for certainly the next fifty or sixty years. e proposed 
sources of supply are the watershed of the river Elan, high above 
Aberystwith, and the watershed of the river Claerwen. These 
combined watersheds give a gathering ground of about seventy 
equare miles, which is so free from interference with the water 
supply that scarcely a tree or a house is visible over a vast area, 

new area of proposed supply is of about the seme extent as 
that which is at present drained by the river Tame. It has, how- 
ever, a much larger rainfall, the annual rainfail in the Welsh dis- 
trict amounting to over 60in. per annum, as compared with about 
25in. in the Tame district. An analysis made of the water shows 
that it is absolutely free from impurity, and remarkable for soft- 
ness. The committee will report to the council about a month 
hence, and the finances of the scheme are now in the hands of 
accountants. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—A continued absence of any improvement represents 
the general condition of the iron trade throughout this district. 
There is no buying of any moment going on either in pig or finished 
iron, and as far as makers and manufacturers are concerned, the 
business doing is of so unremunerative a character that the absolute 
necessity of some reduction in the cost of production, both in 
cheaper raw material and lower rates of wages, is steadily forcing 
itself to the front. One of the chief items is the present high price 
of fuel, and although the tendency is undoubtedly in the direction 
of some easing down both in coke and coal, there is no immediate 
p of any sufficiently substantial concession to meet the 
requirements of consumers. Under these conditions, and with 
labour still in the ascendant, the question of closing down works as 
the only alternative is being seriously discussed in many quarters. 
The outlook, as regards the iron and steel trades, is certainly not 
encouraging, and manufacturers have before them the prospect of 
a very difficult time during the ensuing year. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but there was again an absence of demand for either pig 
or finished iron. Nominally, prices were without actually quotable 
change from last week, but a want of firmness is evident wherever 
actual business is to be done ; and sellers generally show more dis- 
position to entertain low offers. In Lancashire pig iron quotations 
remain at about 47s. to 48s., less 24, for forge and foundry qualities 
delivered equal to Manchester ; but on the basis of these figures 
there is practically nothing doing, and to effect sales local makers 
would be willing to entertain offers at under their list rates. In 
district brauds the business doing is also extremely small, and 
scarcely sufficient to afford any actual test of prices. For delivery 
equal to Manchester quotations average about 45s. to 47s. for 
forge and foundry Lincolnshire, and from 44s. 6d. and 45s. up to 
50s. and 55s, for forge and foundry Derbyshire ; but there are 
sellers who would take under these figures, and it would be difficult 
to state definitely upon what terms business actually could be done. 
Outside brands offering in this market are not appreciably affected 
by the fluctuations in warrants, and for delivery equal to Man- 
chester quotations remained about 50s. 10d. for good-named 
foundry brand of Middlesbrough, with Eglington obtainableat about 
56s. 6d. to 57s., net cash. 

The manufactured iron trade remains in an extremely depressed 
condition, with busi only practicable at prices very sdmaieats 
below the cost of producti The ler forges, which are 
mainly dependent upon local requirements, are kept fairly well 
supplied with orders ; but the large finished iron works, which have 
to seek an outlet in penta for a considerable portion of their 
make, are only very indifferently engaged. For delivery equal to 
Manchester, the full actual selling prices do not average more than 
about £6 for bars, £6 5s. for hoops, and £6 7s. 6d. to £6 10s. for 
sheets ; although nominally quotations are quite 2s. 6d., and in 
some instances 5s. per ton above these figures. 

In the steel trade business continues extremely quiet. For 
hematites there is only a very limited inquiry, with good foundr 
pa ease not averaging more than about 61s. 6d. to 62s., less 24, 

elivered in the Manchester district. Orders coming forward for 
steel boiler-plates are still only for the merest hand-to-mouth 
requirements, and prices show a decided downward tendency. 
The best qualities can now be bought from makers at about £7 Be. 
per ton, delivered to consumers in the neighbourhood of Man- 
chester, whilst merchants in some instances are quoting £7 10s., 
and common steel boiler-plates from the North of England can be 
bought as low as £7 5s. per ton delivered here. 

The condition of the engineering trades remains without material 














change ; the leading industries throughout this district are still 
kept well engaged, with a fairly satisfactory amount of new work 
coming forward, but generally the tendency is in the direction of 
decreasing activity. 

In the metal market there is a fairl 
descriptions of manufactured goods, an 
list rates, 

In the coal trade there is a more or less | poenae- quieting down 
in the demand for all descriptions of fuel, and supplies are plentiful 
for present requirements, The better qualities of round coal 
suitable for house fire p' still meet with a fairly ready sale, 
but the common sorts are in less active demand, especially for iron 
making purposes, and engine classes of fuel are hanging upon the 
market, the common sorts especially accumulating in stock at most 
of the collieries, Generally there is a weaker tone in the market, 
owing in great measure to surplus supplies from outside districts, 
both in round coals and engine classes of fuel, being pushed for 
sale here at rather lower figures ; but except that Lancashire colliery 
owners have in most cases had to give way upon their list rates for 
slack, in some instances to the extent of 6d. per ton, there is no 
actually quotable change upon late rates. At the pit mouth best 
house fire coals still average 12s, 6d. per ton; second qualities, 
about 10s. 6d. to 10s. 9d.; common round coals, 9s. to 9s. 6d.; 
burgy, 7s. 6d. to 8s.; the better qualities of slack, 6s. 6d. to 6s. 9d. ; 
with common sorts obtainable at about 4s. 6d. to 5s. per ton. 

In the shipping trade there is rather less doing, and buyers are 
able to place their orders at somewhat lower figures, although 
there is no very material giving way generally. Delivered at the 
high level, Liverpool, or the Garston Docks, good qualities of steam 
coal average about 10s, up to 10s, 6d. per ton. 

For coke there is a continued fairly active demand, and although 
in outside districts prices have given way of late. Lancashire 
makers still hold pretty firmly to their list quotations. 

Barrow.—There is a very quiet tone in the hematite pig iron 
trade, and although the business which has been done during the 
week in hematite warrants has been on a small scale it has been at 
higher prices, It is noticeable, however, that the scarcity of cash 
warrants has led to the clearance of heavy stocks, over 4000 tons 
having been taken out of store during the week, reducing the stocks 
still held to 207,000 tons. It is evident that the reduction of 
output has resulted in the clearance of stocks, and makers 
are alive to the necessity of still further reductions as a means 
not only of bringing about an early improvement in the market, 
but of maintaining the permanence of any improvement which may 
take place. Another furnace has been blown out at the West 
Cumberland Iron and Steel Works, at Workington where there is 
now only one of six furnaces in blast. The number of furnaces 
blowing in the district is now forty-one, and thirty-five are stand- 
ing idle. Of the forty-eight furnaces in Cumberland only twenty- 
one are in blast ; while of the twenty-eight furnaces in Furness, 
twenty are in blast and eight only are idle. At Barrow twelve of 
the fourteen furnaces are blowing. This high proportion is on 
account of the large consumption of pig iron by the steel works at 
Barrow. Prices are firmer at 51s. per ton for warrant iron, 
net cash; but makers are still asking 53s. per ton, net at 
mines, for mixed Bessemer Nos., net f.o.b., and they cannot 
possibly sell at less with the present cost of labour, 
and the present cost of raw material. Iron ore, which is in great 
demand, the mines in many cases being employed on short time, 
and the stocking of ore having commenced at many of the pits, 
is quoted at 10s, 6d. to 11s, 6d. per ton netat mines. The heaviest 
cost is for coke, which is quoted at 21s, to 22s. per ton delivered at 
furnaces from Coast ovens. Makers complain that they 
cannot continue to pay these high prices, and it is expected as 
coke burners are firm, additional furnaces will be blown out. 

The steel trade is very quiet in all its branches. It is reported 
that some new orders have lately been booked for rails, but they 
are not of much moment, and the inquiries in the open market are 
neither large nor numerous. Makers, however, are still quoting 
£4 15s, for heavy sections of rails. In the steel shipbuilding 
material department there is a quiet outlook. New orders are not 
offering to any marked extent, and makers are keeping their mills 
going on old contracts. Ship-plates and angles are at £6 per ton. 

in-plate bars, slabs, billets, and blooms, are quiet, but castings, 
hoops, and forgings are in demand. 

Shipbuilders are busy, but report no new orders, altho 
known some very heavy contracts are in the market. 
engineers are exceedingly busy. 

e shipping trade is still depressed, the decrease in metal 
exports this week, compared with the corresponding week of last 
Sear, being 5167 tons, and the decrease this year, compared with 
the same period of last year, amounts to 23,410 tons. 

The marked industrial growth of the town of Barrow is resulting 
in great scarcity of house accommodation. All the houses in 
the town are now, practically speaking, occupied, and yet there are 
ow pomp extensions, the development of a salt mining industry, 
and the allied chemical trades which are generally associated with 
the salt trade, the growth of trade in the docks owing to the salt 
trade, the acquisition of the Vulcan Steel and Forge Works for 
the building of bogie railway wagons, and the extensions of the 
chemical wood pulp works at Barrow, which are estimated to find 
a great amount of employment to the skilled artisan and the 
labouring classes, all cf whom will require house accommodation. 
It is estimated that from 500 to 1000 new houses will be required 
in Barrow before the end of the year. This should make the 
building trade very brisk. 


active demand for all 
prices are firm at full 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


No improvement whatever is reported in the iron trade. Busi- 
ness continues languid, even at the current low rates, and the 
shares of iron companies are flat in consequence. Prices are 
unchan Some further orders in railway material have been 
received. These include a considerable weight of rails, which 
Messrs, Cammell and Co, will no doubt make for the most part 
at their Workington mills, 

Business is not quite so brisk in household coal, but prices are 
still maintained, 

In several of our rolling mills the direct effect of the McKinley 
Tariff Act is to diminish employment to the extent of one day per 
week. Sheffield is beginning to trench upon what had come to be 
regarded as an exclusively Coventry industry—the production of 
bicycle specialities. The manufacture of improved bicycle tires is 
increasing considerably. Sheffield, being the seat of the steei 
trade, ought to have made bicycles and tricycles one of its own 
trades. More is doing in paragon rods, which had almost passed 
into Swedish hands. The wire trade is not equal to expectations, 
competition keeping excessively keen in nearly all grades of work, 
both on home and foreign account. 

We have not yet got to the end of fraudulent trading in hard- 
ware. A batch of scissors imported from Germany was brought 
into the Sheffield Telegraph office on Monday. The scissors, neatly 
finished and highly polished, were, the editor states, ‘‘ packed in 
sets in elegant leather cases, and presented a very attractive 
ae They were, however, of the most rubbishy mate- 
rial, and bent almost with the facility of lead.” Large quantities 
of these goods are being offered for sale in this country. Bearing 
no mark upon them, they are free to enter without restriction. 
Merchants who have bought them have repeatedly sent the cases 
to Sheffield to be refilled with scissors of local make. Mr. Howard 
Vincent, M.P. for the Central Division of Sheffield, should note 
this incident, as it is convincing proof of the necessity for his pro- 

to insist on the source of origin being placed, where pos- 
sible, on all imports, 

There is a perceptible weakening in the call for cutlery for the 
‘United States’ and South American markets; the home and 





Colonial business continues pretty brisk. A very good trade con- 


;| although there is a protective om of one franc 





tinues to be done in silver and electro-plated articles, chiefly for 
the home markets. 

The annual report of the Midland Iron Company, which has 
just been issued, gives the directors an prey mg of drawing 
attention to the less satisfactory condition of the iron industry. In 


the steel trade generally a slight improvement is reported; and 
an increased business having sprung up in the Midlands, is ex- 
ted to stimulate business locally. The dividend is at the rate of 


4 per cent. per annum. At one time this company paid enormous 
dividends. In 1880 the return was no less than 80 per cent., drop- 
ping in 1881 to 574, and rising the next two years to 62} and 
60 per cent. respectively. In 1874 the amount divided was at the 
rate of 30; then there was a fall to 8. The next three years the 
shareholders drew blank. In 1879 the company resumed its posi- 
tion as a dividend-paying concern, paying 74 per cent. six years in 
succession, then 4, 3, 3B, 124, 74, 74. 

Mr. Charles Allen and Mr, Charles Cammell, directors respec- 
tively of Henry Bessemer and Co, and Charles Cammell and Co., 
have become directors of the Rodez Collieries, France. The 
company is formed to take over coal concessions originally 
made by the French Government in the department of |’Aveyron. 
Nearly 10,000,000 tons of English coal is imported into France, 
r ton. The 
enterprise is expected to be a profitable one. Mr. Charles Allen is 
chairman of the company, and the directorate is substantially 
strong. 

The agitation in regard to the eight hours’ movement appears to 
have settled down. In Yorkshire and Derbyshire the Union 
agents make speeches several times a week in reply to the coal- 
owners’ statement, but no one anticipates that the miners will 
strike for an eight-hour day. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron and allied trades of this district, as a rule, are quiet, 
and people generally are not inclined to look for any early return 
of activity in buying, or any material increases in the prices, and 
they are therefore rather indifferent to buying, only purchasing 
from hand to mouth. The unprofitable character of the business 
to be done in pig iron is already leading to the stoppage of fur- 
naces. Thus the Acklam Iron Company, Middlesbrough, has 
ceased operations at its last two furnaces, and during the stop- 

“ade out extensive alterations in them. Messrs. Wilsons, 

ease, and Co., at the Tees Ironworks, Middlesbrough, will at the 
close of this week blow out a furnace, leaving them with four in 
operation. But Palmer’s Shipbuilding and Iron Company 
has blown in at Jarrow-on-Tyne a large furnace to produce 
hematite iron. This furnace has been * hanetbeanbinl? and 
has round it for keeping it cool no fewer than beng chaser 
coils of water pipes, making it look like a huge barrel 
organ, With this furnace it is expected to rival the Americans 
in regard to large outputs. Messrs. Bolckow, Vaughan, and 
Co. are also aiming at getting heavy outputs, and Messrs. 
Cochrane and Co., at the Ormesby Ironworks, Middles- 
brough, are also striving in this direction ; this last-named firm 
have made close upon 900 tons per week at one of their furnaces, 
and when it is considered that this is with Cleveland ore, the 
figure is enormous, seeing that the average output of the Cleveland 
furnaces with local ores is only about 520 tons per week. The 
extraordinary American outputs, it must be remembered, are 
obtained with an ore containing 60 to 63 percent. metallic iron and 
a 10]b. pressure of blast, whereas the Cleveland stone does not 
contain more than about 30 per cent., and a 5}1]b. pressure of 
blast. There is a fear that in the endeavour to get large outputs, 
quality may be sacrificed to quantity. Messrs. Whitwell and Co., 
at the Thornaby Ironworks, South Stockton, at the close of 
this week will commence to produce hematite instead of 
Cleveland iron at their third furnace, and all their three fur- 
naces will then be upon hematite, for which there is a better 
demand than for Cleveland iron. The reduction in the output of 
pig iron here and on the West Coast, which also derives its supplies 
of fuel mainly from Durham, has acted favourably for the makers 
who have their furnaces going, in that it has caused an —7 5 
— of coke, at least 6d. per ton—a fair coke can now be 

elivered at Middlesbrough furnaces at 15s. per ton, and good is 
15s. 6d. The quotation last quarter was 2s, to 2s. 6d. above this, 
but the figure is still considered by consumers as too high by 2s. 
or more per ton, taking into account the rate that is being realised 
for pig iron. . 

e reduction in the production of Cleveland iron, and the heavy 
shipments, with the prospect that they will be throughout 
the month of March, have made sellers somewhat reluctant to 
dispose of their iron at present prices. The district is getting rid 
of more Cleveland iron than it is making, and this month, instead 
of an increase in stocks of 30,000 tons being recorded as in 
December, or 34,000 tons as in January, there is certain to be a 
decrease reported, which is rather unusual for February, which is 
generally one of the quietest shipping months of the year. This 

ear is an exception, for the exports are brisker than have ever 

fore been known in the second month of the year, and they 
come not far short of those in the briskest part of the navigation 
season. The wintry weather has so rapidly disappeared that the 
ports in the southern parts cf the Baltic are now open, and that 
at an earlier period than is usual. Up to Wednesday evening 
62,242 tons of iron had been exported from Middlesbrough, against 
32,748 tons in January to the 25th. 

Merchants are quoting 42s. 3d. per ton for prompt f.o.b. 
deliveries of No, 3G. M.B. Cleveland pig, with 3d. to 6d. more for 
March and April delivery, but while yw th will take 42s, 3d. for 
promt, they will not sell at merchants’ prices for forward de- 
ivery, and generally refuse to quote at all. Middlesbrough 
warrants are 42s. 6d. cash, and have altered very little for the last 
fortnight. The stock in Connal’s stores show a little increase, 
the quantity held on Wednesday evening being 124,410 tons, or 
1301 tons more than a week before. No. 4 foundry is 4ls., and 
grey forge 40s. 6d., the supply of both these being rather better 
than it was, owing to the furnaces producing less of the higher 

ualities and more forge, owing, it is said, to the poor quality of 
the coke, especially that burnt in patent ovens. Some ironmasters 
say that such is not equal to what is got from the ordinary 
beehive oven, the deleterious matter not being so thoroughly 
eliminated. East Codst hematite—mixed numbers—is 53s. 6d. 
per ton, but as it is rather scarce there are makers who will not 
accept this figure, as it is one that will yield no profit. 

The Cleveland Ironmasters’ Association have resolved to support 
the Pig Iron Warrants Bill, which is to be read a second time in 
the House of Commons on March 6th, and which has for one of 
its sponsors the member for Middlesbrough, Mr. Isaac Wilson, 
M.P. It is not likely that the Bill as it now stands will be able 
to abolish gambling in pig iron warrants, but it is calculated to 
materially check it, a render it less liable to hamper legiti- 
mate trade, 

Prices in the finished iron trade are well maintained, and works 
are kept regularly employed on the whole, but few new orders are 
given out, ‘The proprietors of the mills and forges are endeavour- 
ing to abolish the payment of level-hand money in connection with 
their puddling furnaces, and this has led to two strikes this week, 
viz., at the South Stockton Ironworks, Stockton, and the Monk- 
wearmouth Ironworks, Sunderland. The first-named strike has 
been settled on the masters’ terms. Some years ago, when times 
were brisk and there was a scarcity of under-hands, the em- 
we rather than have their furnaces stopped, allowed two 
ore-hands to work a furnace, and they paid a bonus to men 
thus working level-hand of 1s. for each furnace, this being 11s. 
per week extra for working the furnace. Now that the scar- 
city of under-hands has disap , the masters desire that 
the working of level-hand shall discontinued ; or, if two fore- 
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hands still continue to work together, they shall do it without being 
paid the bonus. At one works it has been found t in cases 
a puddler and under-hand have been working the furnace, and 
the fore-hand has got the bonus as if it were worked by two level- 
hands. Ata puddling furnace the fore-hand receives the pay from 
the office, and pays his under-hand what he likes. In the same way 
when two fore-hands are working level-hand only, only one receives 
from the office the amount earned. The employers think there is 
—— occasion to work level-hand, especially as it is more costly 
to them. ; 

hod age of steel are unchanged from last week. The 15,000- 
ton order for Indian rails has gone to Messrs. Cammell and Co., 
who also got the 11,000-ton Canadian order. There are at present 
in the Tees vessels loading railway materials for Bombay, Calcutta, 
Madras, River Plate, and Cape Town. Steel plates are weak in 
price. Sir Raylton Dixon and Co. have within the past few days 
booked orders for three steamers. 

Engineers, bridge builders, and boiler manufacturers are fairly 
well oe with orders. A contract is offered for the building 
of three bridges over the Wear. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quiet business in the pig iron market this 
week. Speculative transactions have been limited, owing to the 
uncertainty that prevails as to the issue of the dispute between the 
ironmasters and the blast furnacemen. Several additional furnaces 
have been put in blast, but the process of lighting them up is a 
slow one, on account of the scarcity of men having any knowledge 
of the work. Theironmasters continue firm in their determination 
not to concede the demands of the men for overtime on Sundays, 
because they desire that as little work as possible should be done 
on that day. 

The demand for pig iron, both for shipment and home consump- 
tion, appears to be gradually improving. The past week’s shipments 
were 5538 tons, compared with 6497 in the co’ nding week of 
last year. Belgium took 711 tons, Russia 680, Italy 515, Australia 
250, Holland 160, France 100, and other countries 381; the coast- 
wise shipments being 2736, against 3607 in the same week of 1890. 
The total shipments for the year to date are now 31,329 tons, 
compared with 47,898 last year. 

The current prices of Scotch makers’ iron, f.o.b , in Glasgow, are 
as follows:—M. and C., No. 3, 47s. 6d.; G.M.B., Nos. 1 and 3, 
47s. 6d.; Monkland, Nos. 1 and 3, 47s. 9d.; Carnbroe, No. 1, 51s.; 
No. 3, 50s. 6d.; Summerlee and Langloan, No. 3, 61s. each ; Calder, 
No, 3, 58s.; Eglinton, No. 1, 50s.; N o. 3, 49s. 6d.; Dalmellington, 
No. 1, 59s.; No. 3, 57s. 6d. 

The stock in Connal and Co.’s stores continues to decrease, the 
reduction in the past week amounting about to 5800 tons. There has 
been a large increase in the imports of Middlesbrough pig iron into 
Scotland. The prices of this iron are at present fairly moderate, 
and both founders and makers of mesioghi iron are taking larger 
quantities of it than of late. 

During the past week there was shi from Glasgow machinery 
to the value of £9500, steel goods £5630, and general iron manu- 
factures £17,400. 

There is rather more activity in the foundry trades, some fair 
contracts having been placed within the last few days. 

The malleable iron trade is moderately supplied with work. Up 
till quite recently the makers of the better classes of iron have 
been quite fully employed, but complaints are now being made of 
a scarcity of orders. in the other Aigavianinte work is also diffi- 
cult to obtain. Makers quote unbranded bars at £5 10s. to 
£5 12s. 6d..per ton; the lowest grade of common bars, £6 to 
£6 2s, 6d.; second grade, £6 5s.; — grade, £6 7s. 6d.; best 
bars ranging from £6 10s. to £6 17s. 6d., and all these rates being 
subject to the usual 5 per cent. discount. 

In the steel trade a fair amount of general work is reported to 
be coming to hand. The larger works are, however, scarcely so 
well supplied with orders as could be desired. In the course of 
the last week or two a number of contracts for shipbuilding steel 
have been closed, but they have generally been of a light 
description, and not such as could substantially improve the tone 
of business. 

The coal trade is very active, both in the home and export 
branches. The shipping demand has been increasing, and a larger 
number of both sailing ships and steamers is being chartered for 
coal cargoes. Many of the coalmasters complain of serious irregu- 
larities in the railway traffic. pplies of wagons are inadequate, 
and the fresh men taken on to the mineral trains at the time of 
the railway strike have not yet becume sufficiently acquainted 
with the working of the traffic to conduct it in anything like a 
satisfactory macner. Notwithstanding these drawbacks, the ship- 
ments are rather above the average in amount at most of the ports 
The prices of coals, f.o.b, at Glasgow, are as follows:—Main coal, 
9s.; splint, 9s. 6d. to 9s. 9d.; ell, 9s. 9d. to 10s.; steam, 11s. to 
lls. The prices charged to manufacturers are felt by them 
still to be excessively high, forming a heavy burden on the cost of 
production. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE strike continues at Cardiff; but the shipment of coal, 
taking the ports collectively, has even exceeded late averages. 
The oaly difference is—the same as I noticed last week—that the 
Bute Docks have lost about a-third, a good deal of which has gone 
to the Barry Docks, which last week totalled up 96,000 tons. 

The strikers feel that they are beaten, but make up for the 
discomfiture by very loud and confident assurances of eventual 
success. Upon this head the Bute management are well content, 
and willingly concede them the pleasure of prophecy. Up to date 
none of the complications, as doctors term them, have come in to 
aggravate the strike disease. The railway men keep aloof; Barry 
men keep aloof; and the colliers, instead of promising to co- 
operate, wisely advise them to come to terms. 

In Cardiff the tramway strike continues, though a few cars are 
running with free labour, and there have been one or two outrages, 
which the police have very properly taken in hand. 

The coal trade continues remarkably good and prices firm. Not 
so the steel trade, which causes a good deal of discomfort and 
apprehension. If there is any benefit in mutual misfortune, it is a 
comfort that we are no worse off than our neighbours. The 
Belgians and Germans used to have as good a rail trade with 
America as Wales had, and it is now almost nil. One order for a 
few thousand tons in two years, so I am informed. 

Ironmasters are reflecting upon the old Erie and Toronto days, 
and the time when Indian railways were to the fore. There was 
a hope that steel sleepers would have come into freer use, but the 
trade is practically at a stop. The London and North-Western 
made a start, but I do not hear that it has been followed. One 
hope remains, that as good pickled timber is also durable, neces- 
sity has not led to much renewal. 

Rails are in small demand. One good order for small railway 
iron has been placed at several of the works, and will keep them 
busy for a time. With March certain changes are to come into 
operation at the Rhymney Steel Works, and it is not unlikely but 
that there will be a marked limitation of make. Some fear a 
stoppage of the finished steel, and a continuance only of the 
furnaces. Mr. Matthews, the able cashier for thirty years, is on 
the eve of retiring. The only flourishing branch of steel manu- 
facture is that of tin bar, large quantities of which are in constant 
transport to the works of Swansea, Llanelly, Briton Ferry, and 
Monmouthshire. Steel quotations remain much the same. 











Rails, heavy sections, are at £4 17s. 6d. to £5 ; light, £5 17s. 6d. 
to £6. Rumours have reached here that a substantial order has 
gone north at £4 6s.! Wales, perhaps, will get some of the fish- 
plates. 





Pig iron market is steadier ; and on ‘Change, mid-week, Glasgow 
was firmer, and left off at 47s.; Welsh hematite at 55s.; Welsh 
bars, £5 15s. to £6; steel sheets from £8, and bar sheets from 
£7 5s. ; Bessemer blooms, £5 to £5 2s. 6d.; bars, £5 7s. 6d. to 
£5 10s.; Siemens, £5 15s. to £5 17s. 6d. 

Coal quotations show a slight falling off, and if changes at 
Rhymney throw a quantity of coal into the market, this may be 
accentuated. Prices are :—Best steam, l14s. 6d. to 14s, 9d.; second 
from 12s. 9d.; small, 5s. 6d. House coal has fallen off 3d. per ton. 
Prices are :—Best, 14s. 6d.; second, 12s. 6d.; best small, 10s. 6d. 
to 10s. 9d. Coke does not call for much comment. It will improve 
if the steel market improves, otherwise some depression may be 
expected. Prices are:—Furnace, 20s., and foundry 21s. 6d. 
Rubio ore is at 14s. ; Cardiff, demand slack. 

Pitwood slack, owing to the quantity in stock, prices 14s. to 
14s. 6d. Patent fuel remains at moderate inquiry, price down to 
13s. 9d.; Cardiff, 14s. to 14s. 3d. Swansea. 

The tin-plate market continues very steady. The clearances 
last week were unusually high, totalling up closely to 108,000 
boxes. The make was also very high, 112,695 boxes, and these two 
facts indicate the satisfactory business being done. Large clear- 
ances are expected this week and next. Every effort is being made 
to _—_ North and South in possession of an ample supply by the 
end of June. This week the Jersey Tin-plate Works, Briton 
Ferry, were started, and the mill engine, the cold roll engine, and 
the tin-plate engine were set in motion by respectively, Miss Hunter, 
Mrs. Wm. Elias, and Mrs. Stanford. Next week the Midland Tin- 
plate Works, Swansea, will be brought to the hammer, and this 
week plant, &c., at the Trefcrest Tin-plate Works will be sold. 

Tin-plate prices are :—Cokes, 17s. 6d, to 17s, 9d.; Bessemers, 
18s. to 18s, 3d.; Siemens, 18s. 6d. to 18s. 9d. These all show an 
advancing tendency. Swansea extra warehouse for holding 
100,000 extra boxes, at the Prince of Wales Docks, has been 
completed. ; 

Newport coal business and tin-plate shows a good deal of 
buoyancy. Steam coal quotations are at 14s. 3d. 

An important meeting has been held at Swansea in support of 
the Rhondda and Swansea Bay Railway direct, and there was a 
good deal of resolve expressed to see it promptly carried out. The 
importance of linking the Afan and Rhondda valleys with Swansea 
cannot be over-estimated. The Rhondda and Swansea Bay report, 
considering the incomplete state of the line, is favourable. The 
net revenue last half-year was £3356. Messrs. Foster, Brown, 
and Co, report that £40,000 to £50,000 more will be required to 
complete the works at Caerau, owing to the greater cost of 
materials and w The new winning will add 300,000 tons per 
annum to the coal output of the company. 

There has been a good deal of ferment caused in Mid-Wales by 
the rumour of a gigantic scheme to supply London with water 
from the Llangorse lake—a few miles from Brecon—and from parts 
of Radnorshire. Llangorse is upon the old red sandstone, but the 
feeding of the lake would be from other grounds, such as the Rad- 
norshire hills, which, being a lead district, might necessitate careful 
analysis of the water before the scheme is entered upon. The 
estimated cost for an ample supply of water with 4deg. of hardness 
is fifteen and a quarter millions sterling. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE aspect of the general iron market over here leaves much 
to be desired. Special departments are, as usual, more favoured 
than others, but on the whole it must be admitted that neither is 
employment at all peepee nor are prices anything like profitable. 
The present cost of raw material alone is sufficient to make pro- 
ducers careful before entering into any engagements of importance 
—added to this the new crop of strikes springing up all round the 
country, and nursed just now with especial ‘‘empressement” 
by agitators who are anxious to collect their money for another 
trip to Paris—no one can wonder at the want of confidence and 
animation in the iron industries. One thing seems clear: if the 
labcurers get what they demand—shorter working hours and still 
higher pay, besides various other liberties which will be ever 
increasing, as ‘‘ 'appétit vient en mangeant”—there will henceforth 
be little inducement for capital to enlist in such a cause and 
in such a company; whereas if they do not get what they are 
erying for, there will be hard fighting to look forward to, How- 
ever, as you have repeatedly and most justly remarked, ‘‘ Strikes 
. never successful unless they are justifiable.” We must wait 
and see. 

In this country it has been noticed that both Government and 
local authorities in the mining districts are taking steps to be pre- 
pared in case of any new general strike taking place. 

No real improvement has as yet ap on the Silesian iron 
market. The demand for pig iron is decidedly quiet just at pre- 
sent ; latest average quotations are M. 50 p.t. In spite of stocks 
increasing, the larger works do not care to sell at this price, which, 
they state, scarcely covers the costs of production. At the foundries 
and machine factories the decrease in consumption is most keenly 
felt ; a general want of orders is complained of in these branches 
particularly. Construction iron, which had been uncommonly 
neglected during the preceding months, has been rather better 
inquired for of late. There is, on the whole, little business done 
in most departments. 

Austro-Hungarian iron business cannot be reported to have 
improved upon the week. Owing to German competition, the 
> tt a Iron Syndicate has again been obliged to reduce the 
prices for pig and finished iron. 

The Belgian iron market appears a trifle more animated, but 

rices remain, nevertheless, depressed. In some cases where works 

been bold enough to try an ever so slight rise in prices, this 
proved a compiete failure, as further orders appeared to be 
frightened away in consequence. The labourers of Cockerill at 
Seraing are contemplating another strike, being of opinion that 
one of their chief officials does not act up to what had been 
promised them by the owner of the works. 

There is absolutely no change to note with regard to the French 
industry, demand remaining dull and prices depressed as before. 
List quotations, fixed by the syndicate, are, for good merchant 
bars, 1608. ; girders, 170f.; plates, No. 2, 195f. a at works, 

Rhenish-Westphalian iron industry has, on the whole, remained 
in a quiet state, and without real animation during the week. 
Although in some branches an improving tendency can be noted 
this has not been strong enough to cause in the slight upward 
movement in prices any progress. General consumption continues 
to be weak and irregular. There is, consequently, very little 
business doing in iron ores, and even a retrograde movement in 
prices has been noticed in some sorts. Pig iron is in very mode- 
rate demand. For spiegeleisen there is, as usual, rather a better 
inquiry coming forward. Besides an order for 5000t. for 
America, mentioned in last report, an order for 2000 t. is under 
negotiation, and various ees go are coming in for the second 
quarter. The manufactured iron trade remains without much ani- 
mation, but there is still sufficient demand to keep the works regu- 
larly employed for sometime. Bars and girders have experienced a 
somewhat improved inquiry of late ; prices may be called firm, 
Plates meet with only weak request, and prices, if chi at all, 
continue to move in rather a downward direction. e sheet 
trade is quiet at steady notations. Drawn wire and wire nails 
have met with no change since last week, whereas rails appear to 
have slightly improved in price, for at a late tendering at Berlin 
M. 135 p.t. was the lowest offer. At another tendering, at Erfurt, 
M. 132 p.t. was the lowest offer, others ranging between M. 136 
and M. 142 p.t. at works, For sleepers M. 135 was the lowest 
panne for fish-plates M. 130, others going up to M. 148, and 
even M. 160 p.t. 

The Rien.- Westphalian Zeitung states thenumber of German steel 
works to be twenty-two. They are capable of producing, in p.a., 
eighty-three converters, 1,707,000 t. Bessemer and basic. Prussia 





contains the greatest number of these, i.e., seventeen works, with 
seventy-one converters and 1,450,000 t.; Bavaria, two works, with 
four converters and 100,000 t.; Elsass-Lorraine, two works with 
six converters and 92,000 t.; and Saxony—Kingdom—one works 
with two converters and 60,000 t. Of the Prussian steel works, 
eight with thirty-seven converters and 700,000 t., belonging to the 
Rheinprovinz ; five works, with twenty converters and 460,000 t. 
to Westphalia ; two works, with eight converters and 160,000 t. to 
Hanover ; and two works, with six converters and 130,000 t. 
annual production to Silesia. 

The value of French imports in January current was 308,000,000f. 
against 334,000,000f. in January of previous year. The value of 
py during the same period was 201,000,000f., against 

,000,000F. This difference, says the Temps, though apparently 
indicating a downgoing of French industrial and commercial 
activity, may perhaps have been caused by the exceptional severity 
of winter. 

Russian papers have been informed from Askabad that 300 bales 
of Bokhara cotton have been sent from there to a spinning mill in 
the South of France, and also 4500 poods of sheep's wool from Mery 
to Roubaix, both being the first consignments of the kind. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

Mr. SPEIGHT, the Chief Commissioner for Victorian Railways, 
has been re-engaged for a term of seven years, at a salary of 
£3000 per annum. 

The revenue for the past six months in South Australia was 
£1,160,729, being £148,000 less than half the estimates for the 
year ; the reduction is partly accounted for as the land and income 
tax is not yet due. 

Taxation shows an increase of £16,000; public works and 
services, £42,000 ; territorial, £55,000; and the railway receipts 
for the quarter show £39,000 more than last quarter. 

The principal items authorised by the Public Purposes Loan Bill 
of 1890 in South Australia are :—New rolling stock, £400,000; 
additional signalling and interlocking stations, £150,000; for a 
new railway station at Adelaide, £175,000; for new locomotive 
shops at Islington, £60,000; for the Wallaroo and Moonta Line, 
£42,000 ; additional reticulation in connection with the Cutaloo 
water scheme, £200,000; for the construction of main roads, 
£100,000. 

The South Australian revenue for the September quarter was 
made up as follows :— From taxation, £189,960 ; Customs, 
£164,741 ; works and services, £305,915; railways, £228,709 ; 
post and telegraphs, £49,468 ; waterworks, £7464. ‘The territorial 
revenue was £46,541; land sales, £13,464; rents, licences, &c., 
£33,077 ; miscellaneous receipts, £10,983. 

The revenue for New South Wales shows an increase of 
£416,000 on the year, being an increase of £232,000 for the 
last quarter. 

A successful installation of electric light throughout the town 
of Newcastle, New South Wales, has been made by Messrs, 
Kirkland and Co., of Sydney. 

The Thomson-Houston Company has laid down its experimental 
track for an electric tramway between Waverley and Randwich 
(Sydney), and has had three cars running for a few weeks, 











AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 19th. 

A NUMBER of railway companies are trying to contract for steel 
rails at 28dols. Iron and steel manufacturers are endeavouring to 
close contracts for crude iron ata lower price than makers are 
willing to accept. It is not likely that iron will go below present 
quotations, which are 17 dols. to 17°50 dols. No. 1; No. 2, 16 dols.; 
mill iron, 14 dols. to 14°50 dols. 

The coke strike is still on; but mannfacturers, who have been 
anticipating it, are pretty well supplied. The Illinois Steel Com- 
pany alone has 75,000 tons piled up. 

The gross earni of fifty-six roads during the first week of 
February show a gain of 54 per cent. 

So far this year anthracite coal shi 
million tons ahead of last year. 

There is great activity at all American eens yards, and 

reparations are now being made to establish thirteen ship lines 
aeeen the Gulf Coast and points in Central and South America. 
A commercial spirit is aroused throughout the United States, and 
there will be no difficulty in obtaining an abund of capital to 
prosecute schemes looking to a development of trade with coun- 
tries to the south of us. Trade conditions are in good shape, but 
the general policy of manufacturers and business men is to buy 
for immediate needs rather than to place orders for delivery later 
than thirty or sixty days, 

There are no very serious strikes in progress or threatened. The 
Connellsville strike will only result in an advance in the price of 
coke, and the miners will probably return defeated. 


ts are three-quarters of a 
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THe Royat AGRICULTURAL SHOW aT DoncasteR.—For the Royal 
Agricultural Society’s Show, which is to be held at Doncaster next 
June, prizes are announced to the total value of £6307, propor- 
tioned in the following manner :—Horses, £1805 ; cattle, £1500 
sheep, £1170; pigs, £432; poultry, £343 ; cheese, £171 ; butter, 
£91 ; cider and perry, £40; jams and preserved fruits, £40 ; hives 
and honey, £34 ; implements, £285 ; farms, £300 ; butter-making, 
£64 ; horse-shoeing, £32. The gy er gee prizes are offered for 
threshing machines, power and hand cream separators, and 
mechanical milking machines. Applicants for space in the imple- 
ment department are reminded that the forms of entry are 
returnable by April 1st next, and intending exhibitors of stock and 
produce, or butter-making and mecenprcnenyies Big nee oo should 
send in their entry forms by May Ist next. e entries for farms 
and threshing machines are already closed. All the different 
entry forms are now ney, and may be obtained from the secretary 
at 12, Hanover-square, W. 

University COLLEGE ENGINEERING Soclety.—A meeting of this 
Society was held on Tuesday, February 17th, when Mr. W. L. 
Mansergh, student, vice-president, read a paper on Wells and 
Well Sinking,” Professor L. F. Vernon-Harcourt, M.I.C.E., pre- 
siding. The author first dealt with the geological principles con- 
nected with the subject of artesian wells, and explained the various 
ways in which the inlet to an underground reservoir is affected by 
the nature of the groun2. The plan of sinking the wells with the 
drum curb was considered, and the methods of building the lining 
of wells were divided under the following two heads :—(1) By sup- 
porting lengths of brickwork on iron rings suspended from the top, 
and (2) by underpinning. The introduction and large use of iron 
as a lining for wells was mentioned, and its advantages and disad- 
vantages investigated. The boring of wells formed the cored ral 
tion of the subject, the various methods bg J fully illustrated by 
large diagrams.” The old Chinese plan of boring by a chisel 
attached to a rope worked by a lever fixed horizontally in the 
ground was notice/, as well as the improved idea of boring with 
rods instead of using rope. After giving an account of boring by 
Kind at Passy, the author explained one of Dru’s free-falling tools 
liberated by reaction. The machinery of Messrs. Mather and 
Platt, which is now largely used, occupied some attention, espe- 
cially the boring head. inally, the diamond rock drills were 
treated, the action of the crown and the way in which the coresare 
extracted described. Some cores and tools were exhibited, having 
been kindly lent by Messrs. Docwra and Sons. A discussion by 
the members followed, at the conclusion of which the chairman 
made some very interesting remarks, and passed a hearty vote of 
thanks to the author. The next meeting was d to be on 
Tuesday, March 8rd, at 5 p.m., in University College Professor Gy 
Carey-Foster, F.R.S., having consented to take the chair. 
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NEW COMPANIES. 
THE following companies have jus been regis- 
tered :— 


Yorkshire College Hall of Residence. 


This company was registered on the 10th inst., 
with a ‘capital of £10,000, in £5 shares, to pro- 
vide and maintain a resid for st ts and 
receiving instruction, at the Yorkshire College 
Leeds, and to board and lodge such students, a | 
for other purposes, The subscribers are :— 


Shares. 
*E. L. Talbot, D.D., Vicarage, Leeds 
*T, P. Teale, 30, Cookridge: -street, Leeds, surgeon 
Tk Reynolds, Clift lodge, Leeds, ‘chemist ue Tg 
‘ord 61, Albion-street, Leeds, solicitor .,. 
‘ Bmithells, Yorkshire Colle ge, Leeds, professor 
of chemistry 
J. Goodman, Yorkshire ‘College, Leeds, professor 
of engineering 
“N, = - ai » Principal, Yorkshire College, 





en ee ee 


The seanpben a ‘Geter is at to be tons than 
three, nor more than nine; the first being Sir J. 
Kitson, Bart., J. Bedford, C. T, Bentfield, and 
G. W. Brown, in addition to the above subscribers 
marked by an asterisk ; qualification of each, one 
share; remuneration "to be fixed at general 
meeting, but no sum if 5 per cent. is not paid on 
the ordinary shares. Solicitors, Messrs. Ford and 
Warren, Leeds. 


Noble's Cleaning Machine Company, Limited. 


This company was registered on the 9th inst., 
with a capital of £31,000, divided into 14,550 
ordinary shares of £1 each, 15,450 deferred, and 
1000 founders’ shares, both of £1 each, to adopt 
an agreement dated bth February, 1891, between 
D. Noble, J. K. Lawton, and T, Sykes of the one 
part, and J. W. Pownall—as trustee for the com- 
pany—of the other part, to purchase and develope 
patent rights and concessions relating to cleansing 
machines, &c., and for other purposes. The sub- 
scribers are:— 


Shares. 
*J.G. Drummond, 18, St. Ann-street, Manchester, 
physician .. 1 
“W. L. Eskrigge, Woodbine- “crescent, Stockport, 
cotton spinner... . 1 
*J. Evans, Bb kfriars- street, Manchester, foundry 
engineer ee 1 


*T. Marlow, 38, Parliament- street, “Westminster, 
8.W., steel ‘manufacturers’ agent 1 
% Sykes, 885, Stockport-road, Manchester, engi- 


neer .. 1 
D. Noble, 9, Nelson. street, Oxford-road, “Man- 
chester, engineer 
J. K. Lawton, 23, John Dalton- street, Manchester, 
accountant 


*R. Bradley, Dale- -cottage, Wakefield, engineer .. 


The number of directors is not to be less than 
three, nor more than seven; the first being: the 
subscribers denoted by an asterisk ; qualification, 
£100; remuneration, £300 per annum, and such 
further sum as shall be decided in general meeting. 
Solicitors, Messrs, Hinde, Milne, and Bury, Man- 
chester. 





Caustic Soda and Chlorine Sydicate, Limited. 


This syndicate was registered on the 13th inst., 
with a capital of £15,000, in £1 shares, to adopt 
an agreement dated 12th February last, between 
J. Greenwood, of the one part, and T. Lund, on 
behalf of the company, of the other part, for the 
purchase of certain inventions for the manufacture 
of caustic soda and chlorine, and to carry on the 
business of chemical manufacturers in the United 
Kingdom and abroad. The subscribers are:— 


Shares. 
O. F. Oncot, Muswell-hill, N. .. 1 
W. B. Nicholson, 195, Croydon- -road, * Anerle: 1 


H. E. Walton, 29, Murray- street, New Roni 
SS sh as. oak der oe. ae. ee 

G. F. Griffin, 7, Mandeville-place, W., civil” engi- 

C. O. Greenwell, 48, Lombard-street, E.C., secre- 
ns se 40 96 20 (66 be “ON Manes 

A. T. re ms ag | 54, Gloucester-street, War- 
wick-square os 1 

J.J. Wall, 13, Augustus- “road, Hammersmith :: 1 


The regulations of table A mainly apply. The 
number of directors is to be not less than three, 
nor more than five ; the first are to be fixed by 
the subscribers; qualification, £50; renumera- 
tion, £100 per annum. Solicitors, Messrs. Jacobs 
and Weldon, 16, St. Helen’s-place. 





Quadruple Delivery Machine Company, Limited. 


This company was registered on the 13th inst., 
with a capital of £120,000, divided into 100,000 
shares of £1 each, and 10,000 founders’ shares of 
£2 each, to adopt an agreement about to be 
made between E. G. Hoffmann of the cne part, 
and the company of the other part, to acquire 
certain inventions of E. G. Hoffmann, for ‘ Im- 
provements in automatic delivery boxes, and 
similar apparatus,” and ‘“ Improvements in ticket 
— weighing machines,’ and to carry on “ 
Great Britain, and elsewhere, the b 


W. Davis, and H. A. Price —tradi 
yo C, Davis and Co,—at 198 and 200, 
well-road, Surrey, and at 59, Queen’ Victoria- 
street, E.C., and to carry on in England, and 
elsewhere, the businesses of gas, electrical, and 
general engineers, &c, The subscribers are:— 


as H. 
‘am ber- 


*H. J. Davis, 200, Camberwell-road, Surrey, gas 
enginee r 

*C. W. Davis, 200, “Camberwell-road, Surrey, gas 
engineer .. 

"H. A. Price, 200, ‘Camberwell: road, Surrey, gas 
engineer . 

Mrs. 8. Davis, 28, North’ Side, “Wandsworth- 
common, Surre. 

Mrs, E. J. Davis, Palace- road, “Tulse-hill Surrey 

Mrs, C. E. aw Price, 176, Freeborough-road, Earl’s- 
court, 

Mrs. E. J. Dashwood, 167, Battersea. arise Wands- 
worth, Surrey.. .. 
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The number of inti is not to be less than 
two, nor more than five; the first being the above 
subscribers denoted by an asterisk ; ; qualification, 
£500. Solicitors, Messrs. Allen and Edwards, 8, 
Old Jewry, E.C, 





Chemin de Fer Glissant Syndicate, Limited. 


This syndicate was registered on the 11th inst., 
with a capital of £7000, in £10 shares, to adopt 
an agreement dated 2nd February last between 
the Standard Trust, Limited, of the one part, and 
O. A. Bowman, on behalf of. the company, of the 
other part, to carry on the busi 
agents, &c, The subscribers are :— 





F. D. Sandell, 181, Queen Victoria-street, E.C., 
accountant P 1 
R. Warner, 300, Winchester “House, E.C., ac- 
countant < 1 
A. R. Waller, 300, Winchester House, E.C., clerk 1 
Sir N. Elphinst Bart s'-gate, W 1 
a eath W. P. calgnee Haywards. 





M. Ridley, Victoria- mansions, Victoria- street, 


"Werteteon 8.W., civil engineer wee & 1 
E, Shorter, 40, Somerville-road, ‘Queen's-r -road, 
Peckham, solicitor's clerk . 4 1 


The number of directors is not to exceed six ; 
remuneration, £1 1s., and expenses for each 
attendance at board meetings. Solicitors, Messrs. 
— and Palmer, 20 and 22, Wool Exchange, 
g.C. 


Lithographic Stone Quarrying Company, 
Limited. 

This company was registered on the 11th inst., 
with a capital of £30,000, divided into 3000 shares 
of £10 each, the first issue consisting of 800 pre- 
ference, and 400 deferred shares, to acquire 
certain hereditaments at Eccleneul, Chateau- 
neuf-sur-Cher, France, lately occupied by Harry 
Hammond, and partly used as a lithographic stone 

arry, to adopt an agreement, dated llth 
Pebwcary last, between K. B. Fraser, of the one 
part, and W, 2. Beiib7, on behalf of the company, 
of the other part, and to search for and sell 
lithographic stones and minerals of all kinds, 
The subscribers are :— 


R. B. Fraser, 5, Belsize-road, London, N.W., 
chemical manufacturer... 

W. R. Beilby, 2, Gothic-villas, Canonbury, N. 

G. C. Innes, 58, Lansdowne-road, Clapham, S.W., 


a 


accountant oe 1 
N. Spyer, 59, Thorngate- -road, “Maida: “vale, W., 
commission agent . 1 
J.J. Hayhoe, 101, Leadenhall- ‘street, E.C., clerk 1 
J. G. Parkinson, 49, Arliss-road, Lavender- hill, 
8.W., clerk  .. 1 
F. E. Wilkinson, -~ “Glericenwell-green, “BC, 
clerk .. 1 


The number of directors is not to be less 
than three, nor more than five; the first to be 
appointed by above subscribers ; ; qualification, 

£200 each ; remuneration, 500 guineas. Solicitors, 
Messrs, W. M. Taylor and Son, 27, Great James- 
street, Bedford-row. 





Liverpool Hall of Science, Limited. 


This company was registered on the 14th inst., 
with a capital of £2000, in £1 shares, to pur- 
chase land for the erection of a hall or building 
in which lectures may be delivered, or entertain- 


ments given. The subscribers are:— 

G. Rushby, 11, Park-lane, Liverpool, tobacconist 10 

T. Kewley, 6, Gord: on-road, orth, mariner .. 20 

*J. Pruett, 75, — -street, Liverpool, Inland 
Revenue office 

*G. Philip, 166, Walion- road, * Liverpool, ‘poot 
maker.. 

*J. T. Ross, 23, ‘Arnold- street, Liverpool, clerk - 5 

*Ww. Beattie, 15, St. Chrysostom- -street, Liverpool, 
cler' 

*L. Small, 27, Churchill street, ‘Liverpool, school- 
master oo oe 


The number of directors is to be aia the first 
being the subscribers marked by an asterisk ; 
qualification, five shares; no remuneration 





automatic machine makers in all its branches. The 
subscribers are :— 
Founders’ Ord. 


shares. shares, 
*D. — * The Brewery, Richmond, 


wer = 100 
*H. Fitch, 30, Bury- street, ‘London, E. G. 

wholesale stationer ~ 100 
“F, Roe, Temple- chambers, "E.G. 

publisher ° — 100 
“D. Gulland, 6, ‘Dowgate- hill, "E.G. 

merchant. . + oe — oe 100 
*W. 8. Parker, 42, Poultry, E. G., insur- 

ance m: — 100 
y% & Ahuneen, Temple- chambers, 


Temple-avenue, E.C., solicitor 1 
H. H. L. Bellot, The Croft, Addlestone, 
Surrey, barrister ‘ome oe 1 


The number of Geeten’ is oun to be lies than 
three, nor more than five; the first being the 
subscribers denoted by an asterisk, qualification, 
£100; remuneration, £1200 per annum. Solici- 
tors, "Messrs, P, B, Akerman and Co,, Temple- 
chambers, Temple-avenue, E.C. 





Davis Gas Stove Company, Limited. 

This company was ie stered on the 11th inst., 
with a capital cf £30, in £10 shares, to pur- 
chase the business of gas vet nb and gee stove 
manufacturers, now carried on by H. J. Davis, 





r 





North Wales Gunpowder Company, Limited. 


This company was registered on the 14th inst., 
with a capital of £15,000, in £50 shares, to adopt 
an agreement about to be made between R. C. 
Briscoe, of the one part, and the company, of the 
other part, and to carry on the business of manu- 
facturers, &c., of gunpowder and other explosives, 
and for other purposes. The subscribers are :— 


8 
*R. C. Briscoe, 19, Old Hall-street, Liverpool, 


gunpowder ‘merchant . 20 
*J. Suit, Castle Gresley, Derbyshire, gunpowder 
manufacturer . 20 
*W. E. Brooshooft, 25, Milton-road, Birkenhead, 
Cheshire .. ae eee 8 
*H. Ault, Langwith, near Mansfield’ _. 10 
Gi, Lewis, Conway, North Wales, timber mer- 
chant a 3 
J. A. Eadie, Harrington, Cumberland, ag ea 1 
*J. pe Fhe Roberts, Seahurst, pea tim : aN 
Cc. Millard, Dolgelley, solicitor . Ser de met. ee ee 1 


The number of directors is not to be less than 
three nor more than seven; the first are the sub- 
scribers denoted by an asterisk; qualification 
of first directors, five shares; of subsequent 
directors ten; remuneration to be fixed at 
— meeting. Solicitor, Mr. 8S. B, Smith, 

iverpool, 
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2614. Makino Winvow Sasa Fasteners, A. C. Howell, 
Warwick. 

2615. CORRESPONDENCE Desk, M. J. M. L. Vernon, 
Harborné. 


2616. ees ong or Detective Cameras, A. J. Buncher, 
Birming! 

2617. Soumone,. J. Wigfall, Sheffield, 

2618. Razors, J. Wigfall, Sheffield. 

“— naa CoxsuMING Apparatus, G. Downie, Miln- 


2020. + or Stoppers for Borries, D. Appleton, 
Manchester. 

2621. Srerivisinc Liquips, M. 
Manchester. 

2622. Fiuip Pressure Brake Apparatus, J. Beech, 
Bradford. 


von Skotnickie, 


26238. Square Motion Comptxc Macuines, J. V. Mus- 
grave, Bradfo’ 

2624. CenTRIFUGAL Governors, J. Higginson, jun., 
Birmingham. 

= ~  paead Suprrty Apparatus, C. W. Carter, 


verpoo! 

2626. AuTomMATIC Macuines, J. F. Sawer and J. L. and 
J. H. Purves, Manchester. 

2627. Dunc Recertacce for Catrie, J. D. Parsons, 
London. 

2628. TABLE FoorBaLi Game, L. Wagner, Sleaford. 

2629. Foo Sionaxs, T. R. Shelley, R. H. Fitzsimons, 
and A. E. Shelley, Smethwick. 

2680. Forminc TeetH on Tooxs, C. W. Hardwick and 
H. V. Robinson, Keighley. 

2631. TRaNsFeRRING Goops to and from RaiLway 
Trains whilst in Motion, H. P. Trueman, Bir- 
mingham, 

2632. Cameras, M. A. Weir, London. 

2633. FoG-siGNALLING Apparatus, F. J. Hewitt and 
G. D. Morgan, Liverpool. 

2634. Water Tube Boiters, E. Edwards.—(Z. Will- 
mann, Germany.) 

2635. Fittinc Up Hogs, E. Edwards.—(J. C. Winkler, 
Germany.) 

2636. Makinc Peaks of Hetmets, J. G. Hudson, 
London. 

2687. Casu Recisters and Inpicators, H. Cook, 
London. 

2638. Grates, 8. Gelston, London. 

2639. Removine Scaves from Bor_ers, W. Blackburn, 
London. 

2640. Constructinc Sprainc Seats, J. Harrington, 
| ondon. 

£641. Waeers for VeLocirepes, &c., J. Harrington, 
London. 

2642. TeLerpHone Receivinc Instruments, E. Mer- 
cadier, London. 

2643. Teapots, &c., G. Castleden and T. E. Key, 
London. 

2644. ay Savers for House Fire-piaces, H. Beswick, 

mdon. 

2645. Fire-Grates, W. de Morgan, London. 

2646. UTILisinc Pressure, W. Kneen, London. 

2647. MouLpinc ArtiriciaL StoNe Pavine Sass, A. 
Lawrence, London. 

2648. Automatic SteeRinc Sicnais, G. H. Downham, 
London. 

2649. Morive-poweR Encines, W. Smith, London. 

2650. ELevatino Breer, C. H. Onions, W. Edwards, 
and J. Evans, ee 

2651. A Game, D. J. N. and A. E. Morley, ie. 

2652, MaTCH-BOXES for ADVERTISING, W. H. M. Mon- 

e, London. 

2653. SECURING Deap Barr for Fisarxe, J. T. Emery, 

London. 


2654. PRIMARY Batrerigs, Sir C. 8. Forbes, Bart., 
London. 

2655. Cuimney Cow, W. Beetham and J. Thomas, 
London. 

2656. Propucinc CHarcoat for Makinc GUNPOWDER, 
0. Bowen, London. 

2657. ew for VELOCIPEDES, &e., H. J. Swindley, 


Lon 
2658. Wanns for Vevocipepes, c., F. Haslam, 
ndon. 
2659. VeLocirepes, C. M. Linley and J. Biggs, 
London. 
2660. Frames for Vetocirp:pes, C. M. Linley and J. 
Biggs, London. 
2661. VELOCIPEDES, 
London. 

2662. Makino Privep Fasrics, F. F. Lange and L. A. 
Chauvin, London. 

2663. Detective Cameras, J. Collier, London. 

2664. CoaL, &c., CuTtinc Macuinery, L. B. and C. W. 
Atkinson, London. 

2665. Tuatcu for Haystacks, T. F. Hancock, London. 

2666. PerPeTuaL CALENDAR, E. A. Cresson, London. 

2667. Divipers, R. Bauer, London. 

2668. Decoratinc Grass, EK. Enderleine.—(Kreyslsr and 
ge Germany.) 

2669. Storm Doons, G. F. Redfern.—(4A. W. Brash, 
United States.) 

2670. PLaten Printinc Macuinegs, A. Tenner, London. 

2671. Marxinc Games, G. F. Howa‘ mdon. 

2672. Cooxrne Liquips, C. J. Lundstrom.—(B. 7. 
Pfeitt, Sweden.) 

2673. Makinc and Puriryinc Sreer, J. H. Darby, 
Liverpool. 


C. M. Linley and J. Biggs, 


14th February, 1891. 


2674. Topacco Pirgs, J. B. and W. King, Devon. 

— Recisterinc Apparatus for Macic LANTERNS, 
W. Rockliffe, Durham. 

2676. Friction Ciutcues, J. Haythorn and J. Stuart, 


G Ww. 

2677. Meters for Measurinc Evecrricity, ©. A. 
Parsons, Birmingham. 

2678. Porous Rasen or CLAY FIre-LicHTERS, J. Watts, 
Bournemouth. 

2679. Licutine Fires, J. T. Burman, Jersey. 

2680. Temp.es for Looms, J. T. Horsfall, Bradford. 

2681. SHUTTLE-BoxEs in Looms, F. Bk. Stelling, 
Manchester. 

2682. Propucinc CoLourine Matters, I, Levinstein, 
Manchester. 

2683. WORKING ALARM BELLs for Cycugs, G. B. Bowles, 
Newcastle-on-Tyne. 

2684. SHUTTLE Scene, W. Heald and R. and L. Walms- 
ley, Manchester. 

2685. Warp Sizine, J. H. Kaye and H. A. Crowther, 
Halifax. 

2686. Currinc Toot, 
Southampton. 

2687. Rotary Steam or FLuip Enoineg, C. F. Hengst, 
London. 

2688. Hooks for Hanainc Cups, H. and W. Munslow, 
Birmingham. 

2689. Ce1Linc Rose for Etecrric Lamps, E. W. Lan- 
caster, Birmingham. 

2690. Bagec- -LOADING SMALL-aRMs, J. Y. Johnson.— 
(A, V. P. M. Berthier, France ) 

2691. Fire- “ESCAPE, W. E. Stoalk South t 
. —— or other PowER ENGINES, J. Dunlop, 


2693. eaeue Buitpines, J. E. Bennett and G. J. 
Cowell, Manchester. 
=< Filter used in Frencu Pouisuine, D. White, 
mn 
2695. Rives, W. Hill, London. 


J. Malone and G. Venton, 





2696. Securinc Paster and Cement, E. G. Rivers, |’ 


ndon. 
2697. BREECH-LOADING SMALL-ARMS, H. Greener, Bir- 
mingham. 





2698. Strarcu Smootuers’ Herper, H., E., and R. 
Eastham, Preston. 
2699. STANDS for Scprortine Cycxes, J. 8. Matthew, 


Dundee. 
2700. Waste Preventinc Cistenns, W. D. Scott- 
Moncrieff, London. 


2701. SparK ArResteRs, K. Knobloch, Leicester. 
ee Hyprocarson Buryers, E. T. Fellowes, Glas- 


2703. i es J. Yeadow, Bradford. 
2704. ———— Strong and other Surraces, A. L. Lowy, 


a0 Mob Boats, A. Penniall and G. J. Gowar, 


2706. a Capies, A. W. Heaviside and R. C. 
Jackson, Whitley. 

2707. REPEATING Guns, J. Y. Johnson.—(La Société 
Anonyme des Anciens Etablissements Hotchkiss and 
Cie., France.) 

2708. INcor Mou ps, W. Kerr. 

2709, — Macuines, 8. Niche 


Glasgo’ 
2710. ae “for Borries, E. B. and E. T. Wedmore, 
mdon. 


a and J. Gray, 


nit Sranp for DispLayinc Fiowers, W. H. Brownc, 
ak Box for containing Cottons, G. Ironmonger, 
me , G. H. Kinsey and J. H. Dutton, 
A, ae in Evectric Licutixe, R. J. Ray, 


mdon. 
2715. rsa for Catcuinc Vermin, 8. Takashim>, 
2716. "Prans for ADVERTISING Purposes, H. Harland, 

London. 


2717. ADVERTISING, H. Harland, London. 
2718. Rounpasouts, F. Savage, e, London. 
ns Rar Jorsts, R. 8. Dugdale and J. Pogson, 


don. 

2720, Feepinc Cattie, A. J. Boult.—(P. F. Pallis, 
Germany.) 

2721. Turninc Oxsects, W. P. Thompson.—(N. C. 
Hansen and M. F. ye Germany.) 

2722. Maonets, J. H. D: Liverpool. 

2723. Metau Posts, T. J. Trp, London. 

2724. Sarery Vatves, C. Anderson, Liverpool. 

2725. Puorocraruic Cameras, W. Sanders, Liverpcol. 

2726. PREVENTING the SLAMMING of Doors, R. Duncan, 

mdon. 

2727, Fiure Wuist.es, F. Seaman, London. 

2728. Prope.tiers, R. McGlasson, London. 

2729. RecuLatine the PRECIPITATION of Sewacr, J. E. 
Keirby, London. 

2730. Compounp Pumpinc Encines, F. Moore London. 

2731. Compounp Pumpinc Enoines, F. Moore, London. 

2732. Supports for ELEcTRIc Lamps, W. White, 
London. 

2733. Printers’ Quoins, H. H. Lake.—(H. A. Hempel 
and J. A. Dingeus, United States.) 

2734. Rattway Roor Lamps, C. D. Aria, London. 

2735. Sares, A. Lucien, London. 

2736. GENERATING Heat, V. Poltavtséff and K. 
Hodjaian, London. 

2737. Gear WHEELS, C. Lock, London. 

2738. VeLocipgepes, C. Lock, London. 

2739. ADVERTISING, E. Barron, London. 

2740. F.usnine Apparatus, F. Pescetto, London. 

2741, Carn-coup.er, W. W. Horn.—(E. B. Reid and J. 
G. Scott, Canada.) 

2742. ComptnaTion Doucue and Bep-pan, W. W. Horn. 

—(B. A. Dugot, United States. 
2748. Harm Comps and Brusues, N. Rheinberg, 
Lon 


on. 

2744, Sewine Macuines, M. Varchavki, London. 

2745, ComBinaTION WATER-PIPE Fittinos, H. J. Min- 
shaw, London. 


16th February, 1891. 

2746. Loapinc Repeatinc Fire-arms, C. M. P. H. 
Triscott, Dublin. 

2747. UTILISATION of Stacs, W. Hutchinson and W. 
Harboard, Wolverhampton. 

2748. TREACLE Tap, G. Quinton, Newport. 

2749. Fixinc Tites or Panets, &c., J. 
London. 

750. SpRinG Banps, &c. for Bicycixs, &c., T. Murpby, 
Clonmel. 

2751. Steam Borers, J. Fell, Sheffield. 

2752. Gas Stoves for Heatine Irons, &., J. Waite, 
London. 

2753. Finisuinc Sitk Yarns, J. D. Tomlinson and J. 

orter, Manch: 

2754. Suoots for DisposaL of House Reruse, W. 
bowler and T. Clayton, Manchester. 

755. StirreNtnG Materiat for Hats, &c., J. H. 
Brownson, Manchester. 

2756. Keyno.e Guipe, J. J. Farrington, Kerry. 

2757. Pocket Protector, A. Wilson, Weston super- 
Mare. 

2758. FoLpiIne Printep SHEEts of Paper, G. A. Wilson, 
Liverpool. 

2759. VENTILATOR, J. Leather, Live 

2760. DoveTaiLinc Macuings, J. N <5 

2761. Ney aes a Cuampers of Furnaces, B. 
Healey, Presto: 

2762, Tire, W. J. "Smith, Sheffield. 

2763. Door Fastener, C. P. Ehmann and F. W. Heaton, 
Manchester. 

764. NEw — of Prope.trsc Tricycies, 8. 
Johnson, Ilford. 

2765. Gas Locomorives, G. B. Nichols and W. March, 
London. é 
766. MEasuRING Liquips, M. L. Orr, Dublin. 

2767. Arrixmsc Postage Stamps, A. N. Tucker, 
Sheffield. 

2768. Fitter, W. C. Penn, London. 

2769. SturFinc-Boxes, J. Sturrock and G. D. Mac- 
dougald, Dundee. 

2770. Boat Hook, J. Boyd, London. 

2771. Ax.e-Boxes, T. James, Derby. 

2772. Weavine Pixe Fasrics, J. Park, Keighley. 

2778. Tosacco Pires, D. Talin intyre and J. Cunningham, 
Newcastle-on-Tyne. 

2774. VENTILATING Rartway Cars, R. M. Pancoast, 
London. 

2775. oie. 3. C. Zallee. 

2776. Bau Tap, J. Horton, Le meld. 

2777. Preparinc Birps’ Foop, A. Ashmore and J. 
Wilmore, Birming! 

2778. RatLway SIGNALLING, G. H. Dennis and J. Avis, 
London 

79. Heatinc and VENTILATING ApyaRaTous, J. A. 
_Skilton, London. 

780. Putieys, V. W. Coddington, London. 

2781. Putieys, V. W. Cod » London. 

2782. Pipe Wrencues, T. Newman, London. 

2783. Hotpinc Borrties while the Corks are Drawn, 
C. B. Pratt, Birmin 
784. Foo Sienas, J. allwork, London. 

2785. DETERMINING CARBON in Sreet, A. Tropenas and 
A. E. Wells, Sheffield. 

2786. SpRinc *FasTENrnes for Boots, &c., J. E. Lewis, 
London. 

2787. VENTILATORS, T. Hendry and J. Wilkinson, 
London. 

2788. A New Fasric, P. Tabard, F. Cecillon, and P. 
Chaput, London. 

2789. ARMOUR PLaTEs for IrRoncLADs, W. L. Price, 
London. 

2790. Gas Furnace, L. A. Comolli and C. Conteville, 
London. 

2791. FIRE-RESISTING FLOORING, &c.,J. V. Boyd- Wilson, 
London. 

2792. ee Fare and Distance, F. N. Santenard, 
London. 

798. ORNAMENTAL Fabrics, A. Lang, Glasgow. 

2794. io for Stone-cu1Tinc Macuines, J. Sperce, 
Bradfo 

2705. Scmiene Coat and Meta Orgs, &c., 8. Barber, 
London. 

2706. CrusHINnG Mitus, C. W. Guy, London. 

2797. Macsine for TunNELLING, &c., C. 
Manchester. 


R. Young, 


Duffield, 
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2798. Soxurions and Sats, &c, H. J. Altman, 
ndon. 


2799. Furnace, W. T. Lewis, London. 
Water DispLacement Motor, &c , R. Stalker, 
Ww. 

2801. Capsucss for Borries, C. Cheswright, London. 

2802. SHearine or Cuiprine Seer, &c., F. 8. Roberts, 
London. 

2803. Lamp or CanpLe Saapes, E. Bohm, London. 

2804. Razor Srrops, W. R. Cadogan-Rothery, London. 

2805, CoLouRING Matrers, H. H. Lake.—(Wirth and 


Co, Germany.) 
Loops, H. Lea and H. P. Trueman, 


2806. STream 
London. 

2307. Cuarrs, C. M. White.—(J. Tve, Canada.) 

2808. Utruisinc Leataer Wastes, W. Barton, London. 

2809. Firrine Canp_e Rincs to Sconces, G. E. Bate- 
man, London. 

2810. Recutatine the Surry of Liquors to VESSELS, 
W. Currie, London. 

2811. Frenca Crrcvtar Hosiery Macuines, W. 
Heidelmann, London. 

2812. Convertine CarponaTe of Leap, J. N. Zeitler, 
London. 

2813. Avromatic Vent Po, E. Barron, London. 

2814. Boors and SHors, G. F. Gibbs and A. Brown, 
London. 

2815. Gas or Prrroteum Enores, M. Rouzay, 

mdon. 

2816. Sreriuisinc Liguips, 0. Imray.—(Calberia, Fitz, 
and Consorten, Germany.) 

2817. Propucinc Cotourinc Matrers for PRINTING, 
+ ate Society of Chemical Industry, Switzer- 

2818. Propuction of Azo Coxrours, 0. Imray.— 
(The Farbwerke rormals Meister, Lucius, and Briining, 
Germany.) 


17th February, 1891. 


2819. Wrxpow Sasu Hotper, J. T. Nicholls, London. 

2820. Wuaeets for VeLocirepes, A. J. K. Helyear, 
Bridport. 

2821. Spanner, J. Matthews, Walsall. 

2822. Automatic Spirit Frame, &c., H. Newbould, 
Sheffield. 

$823. VenTiLators, C. Gannaway, a. 

2824. Bookcases, J. Deane, A. W. Lankshear, and J. 
Winfield, London. 

2825. Typewriters, D. C. Stover, London. 

2826. DeracnaB_e Curr or SLeeve Links, W. R. West, 
London. 

2827. Manprits for Drawine Meta Tupes, R. Rigby, 
Birming! > 

2828. SEcURING Door Hanp.es to SprnDgs, E. Collier, 


2829. —— Bats or Corts of Strinc, R. Haynes, 
am. 

2830. Panoramic Device, E. W. Keeler, London. 

2831. Raisisc and Lowerinc Winxpows, F. Podger, 
London. 

2832. ApsusTaBLe Easex for Reapinc, &c, W. W. 
Watts, Dublin. 

2833. Type-writTers, B. Granville, Liverpool. 

2834. Erecrric Tarcet Recorpinc Apparatus, W. H. 
Elton, Exmouth. 

2835. Rope Grarinc for Cranes, C. F. Jenkin, 
Waltham Abbey. 

2836. Non-stippinc Bouts and Sxogs, A. Schacht, 
London. 

2837. Lowermsc and Disencacinc Gear for Suips’ 
Boats, W. Bell, Dundee. 

2838. Firrines of CatTLe-carryinc Suips, W. Sangster, 
Dundee. 

2839. Retaininc Gas in a Tuse or Bac, T. W. Robert- 
son, Belfast. 

2840. Heatinc Cur.ine Tones, A. H. Watson and F. E. 
Antonini, London. 

2841. Fountary Pens, R. Wattleworth, Manchester. 

2842. Usinc Inpia-RUBBER within the Huss of WHEELS 
of VeLocirepss, &c., G. W. Pridmore and J. Pollitt, 
Handsworth. 

2843. Deposrrinc and Lirtinc Maizs by Trans, W. H. 
Blakeney, Glasgow. 


2891. Dxawine Fax for Spixninc, J. V. Eves, Man- 
ester. 
2892. Vrnicte Wueets, N. Variot and P. Mallet, 
Lond 


jon. : 

28938. Hanoine the Sasnes of Raitway CARRIAGE 
Doors, 8.G Huntley, London. 

£894. Pavine, C. Claussen, London. 

2895. Mattinc Houses, F. W. Max Karsten.—(B. 
Kasten, Germany.) 

2896. Horse Naits, E. Pigeot, London. 

2897. Device for Improvine the Hearine, A. Spitzer, 
London. 

2898. Apraratus for Ro.tiinc Wire, H. A. Williams, 


jon. 

2899. Sewinc Macuines, N. Wheeler, London. 

2900. Coat Bricqvets, H. H. Lake.—(@. A Purbeck, 
United States.) 

2901. Construction of Steam Pipe Ovens, G. Winn, 
London. 

2902. Exectric Locomotives, G. 8. Grimston and E. 
Wilson, London. 

2903. Box-sHaPep Mera Structures, R. Mannesmann, 
London. 

9904. Manvuracture of Merat Tuses, R. Mannesmann, 
London. 

2905. Stram Borers, C. E. Marston, London. 

2906. Art of Dentistry, J. W. Clowes, London. 

2907. Fisa Ners, L. A. Johnson, London. 

2908. Dummy Locomotives, H. A. Ramsay, London. 

2909. PLarisTerR for MEDICINAL PURPOSES, ¥ H. Osgood 
London. 

2910. Mourn Oreans, 0. H. Hoerter.—(C. F. D. Stein- 
Jelser and Co., Germany.) 

2911. VeLocirepes, E. Quelle, London. 


18th February, 1891. 


2912. Makrxc Fires to Biaze, D. A. Garner, London. 

2913. A Game, D. A. Garner, London. 

2914. Securinc Hooks, &c, to WEARING APPAREL, 
W. Adams, Birmingham. 

2915. Heatinc Water under Pressure, D. and J. 
Croll and J. Simpson, Dundee. 

os Savine Lire at Sea, W. Black and G. L. Barnett, 

i 


2917. Bicycies and other Carriaces, T. L. Mitchel- 
more, Southampton. 
2918. Suppty Vatves for Warer-cLosets, N. Lines, 


uton. 
a Sroprinc Hotes in Inpia-RuBBER, T. B. Sloper, 


vizes. 
2920. . oie Dresses, F. 8. Linfield and R. Beattie, 
mdon. : 

2921. Mops and Mop Buckets, 8. S. Hazeland, 
Cornwall. 

2922. WarMinG and VentiLatine Rapiators, R. Crane, 
London. 

2923. Ventitatinc, H. P. Dodson and T. Burrows, 

on. 


2924. Lirr Furniture Van Bopigs, J. Thomas and 
Co., Gloucester. 

2925. Preventinc Horses Box.tine, &c., H. Easton, 
Southsea. 

2926. Pens, D. Macdonald, Glasgow. 

2927. Hanvve for Picks, J. Burley, Glasgow. 

2928. Wueets for Rarway Venicies, E. Dearden, 
London. 

2929. Governinc Gas Motor Enoines, H. Williams, 
Manchester. 

2930. Pweumatic Boor or Ssoz, F. Leigh, London. 

2931. Tourniquet for SurcicaL AMBULANCE, M. Mul- 
lowney, Manchester. 

2932. Potisginc Wire, E. J. Lister, Halifax. 

2933. Tea Tray, F. Perks, London. 

2934. PxHorocraruic Printinc Frames, C. Cloakly, 
Bath. 


2935. PHorocrapHic PLate Carriers, W. J. L ter, 


2986. Wuerets, H. Carmont, London. 
2987. CHeckinc Cash REcEIPts, 


on. 

2988. — for ApverTisinc Purposss, A. J. King, 

ndon. 

2989. Tea Kerries, G. Y. Cooper and C. A. Cooper, 
London. 

2990. InK-sTANDs, E. T. Dark, London. 

2991. Rais, R. Mannesmann, London. 

2092. Mera. Sieerers, R. and M. Mannesmann, 
London. 

2993. Suapinc TexTiLe Marerias, J. Leitz and W. 
Weise, London. 


19th February, 1891. 
2094. Byer Basses, R. and E. Raw and J. 
lord. 


&e., J. Povey, 


2995. REDUCING MAGNETIC Arrraction, P. F. Gul 
bransen, Belfast. 
2096. Sewine Macutyes, J., W. U. and J. R. U. Morton, 


Gl Ww. 

2997. rane Swaoine Macuiygs, W, P. Thompson.— 
(R. G. Collins, United States.) 

2998. Saponirication of Fatty Susstances, W. P. 
Thompson.—(A. H. J. Bergé, B. A. Stein, and EB J. A. 
de Roubaix, a) 

2999. Execrric Arc Lamps, H. H. Bigland and J. 
Burns, Liverpool. 

3000. Stoves, W. P.Thompson. - 

3001. Urinisation of “ Leap 
Manchester. 

= Pararrin Stoves, I. Sherwood, jun., Birming- 

nam. 

3003. ELement for Evecrric Batrery, E. W. Mayer, 
London. 

3004. Forcrnc Semi-Fiuips into Fitter Presses, 8. H. 
Johnson and C. C. Hutchinson, London, 

3005. Fixine Tires to WHEELS, R. Elliott, Newcastle- 
on-Tyne. 

3006. BaLance Weiouts for Gasotiers, H. Harper, 
Birmingham. 

3007. Mustrarp Por, R. J. Smith, Northfield. 

3008. Gavors, W. Coulter and T. Rowley, Manchester. 

3009. Streamers, R. Field, Halifax. 

8010. Surps’ Deap Licuts, R. Donaldson, Newcastle- 
on-Tyne. 

3011. Bouts, J. W. Wild, Wigan. 

3012. Taickentnc Banps for Musiix, J. Booth, Not- 
tingham. 

3013. BreecH-Loapine SmMaALt Arms, J. Ross, London. 

3014, Consumine Smoke, 8. B. Clapham and J. Green- 
woed, Keighley. 

3015. Topacco Pire Rest, W. Stephenson, London. 

3016. Biast Pirk and Cutyey for Enoines, W. Wake- 
field, Dublin. 

3017. Spoke Nirpte for Waees, J. F. Bradford, 
G ow. 

3018. Brusu Borinc Macaig, G. Anderson, Glasgow. 

3019. Curtain Brackets of Bepsteaps, T. Perry and 
Son and H. Garner, London. 

3020. Sare-cuarps of Carvine Forks, E. A. Calv>rt, 
London. 

3021. ActuaTinG Gas Taps, A. C. Pain, Birmingham. 

3022. Coatine the Tips of Cicaretres, W. McEwen, 
Glasgow. 

3023. CHitpren’s Cots, T. Perry and Son and H 
Garner, London. 

3024. Hor Rotiine Press, Marion and Co., London. 

3025. Gas for Heatinc Purposes, M. H. Cutler, Bir- 
mip 

3026. 


H. Merzenich, Germany.) 
ms,” J. Gardner, 


a. 
APER-MARING Macuinery, F. A. Lindley, Glas- 


gow. 
3027. Jacquarp Apparatus, A. B. Broadhurst, Man- 
chester. 
3028. Toy Tennis Racquets, T. V. Riordan, London. 
3029. EXTINGUISHER, N. D. Karani and M. D. Muga, 





Birmingham. 

2936. Wine, & , H. J. Haddan.—{/. Batallé, Spain.) 

2937. RECONNOITERING SKETCHING Boarps, H. Shute, 
London. 

2938. Door and other Mats, G. Baker, jun., Bir- 
mingham. 

2939. Gas Motor Vatve Apparatus, J. Fielding, 
al A 





2844. Bortine Ecos, E and L. Broderick, Manchester. 

2845. Feepixc Bi-secTionaL W1IRE into CaRD-SETTING 
Macuines, W. Walton, Manchester. 

2846. Disinrectinc Sewace, A. McDougall and J. J. 
Meldrum, Birmingham. 

2847. Or Lamps, H. P. Trueman and W. Joplin, Bir- 


mingham. 

2848. Hanpies of Tennis Rackets, A. E. L. Slazenger, 
London. 

2849. Revotvinc VenTitatons and Cow1s, W. J. W. 
Wheeler, London. 

2850. BREECH - LOADING SMALL - ARMS, 
London. 

2851. Boots and Ssors, A. Merritt, London. 

2852. VELociPeDE and other WHEE xs, J. Harrington, 
London. 

2853. Coverinc Boiters, Pipine, &c., J. J. Middleton, 
London. 

2854. Stream Generators and Smoke Consumers, W. 
Baxendale, London. 

2855. Ster Lappers, C. M. Elstob, London. 

2856. Waee.s of Venicizs, J. Ri nm, London. 

2857. Dress Hotpers, H. M. Knight, London. 

= Rixe Sprynine Frames, E. de Pass.—{J. Jinbs, 

rance 

2859. Exastic Fasrics, A. E. Alexander.—(B. Good- 
man, United States.) 

2860. Sauttinc-orr Steam from Enornes, R. Dalglish 
and J. V. Boyd-Wilson, London. 

2861. Horses’ Nosegacs, H.8. Poll and H. W. Bennett, 
London. 

2862. Evectric Fire Encines, M. W. Dewey, London. 

2863. Ree. and Spoot. ATTacHMENTs, E. Cottam, 
London. 

2864. Nets for Catcuinc Crass, &c., R. M. Franklin, 
London. 

2865. Composition for Pavine, &c., H. F. Williams, 
London. 

2866. ExecrricaL Measurinc Instruments, H. H. 
Lake.—(E. Weston, United States.) 

2867. Suspensory Beit for Lapres, E. J. Pike, 
London. 

2868. O11, Cooxinc Stoves, R. Poore, London. 

2869. Pumpinc Encines, J. N. Floyd, London. 

2870. Wes Printinc Macuines, H. E. Newton.—(H. 
Hoe and Co., United States.) 

2871. Cytixper Borie Macuives, H. E. Newton.— 
(C. C. Worthington, United States.) 

2872. TREATMENT of Fiprous Pwants, J. Beveridge, 


P. Mauser, 


London. 
2873. Seamiess Compounp Incots, L. L. Burdon, 

mdon. 
= a and Piatrep Wire, L. L. Burdon, 


mdon. 
75. Botties, J. H. Hartridge, London. 
2876. ELecrricity for Userut Purposss, E. R. Dale, 
London. 
2877. Brusnes, A A. Oates, London. 
2878. Pouches, W. Anyon and R. R 


2940. Game, A. F. Clarke, Leeds. 

2941. Iron and Concrete for BUILDING, 
Edwards, London. 

2942. Buttons, W. Icke, Manchester. 

2943. Apparatus for Drawinc Corks, C. Da'rah, 
Manchester. 

2944. Preservinec Mixk, J. Oakhill and R. H. Leaker, 
Bristol. 

2945. DisinrecTING WATER - CLOSETS, WwW. Hz. 
Withington, Manchester. 

2946. Compressinc, &c., Fiuips, G. Goodlet, Man- 
chester. 

2947. Keepisc Bertus, Deck Cuairs, &c., Lever, C. 
J. Eyre, London. 

2948. ILLUMINATING and Heatinc Gases, J. H. R. 
Dinsmore, Live: 

2949. Srencit Printinc Apparatus, W. H. Munns. 
—(T. Harrison and H. Heiskell, United States.) 

2950. Lamp, W. H. Munns.—(4. G. McDaniel, United 
States.) 

2951. Pipe Wrencu, W. H. Munns.—{J. E. and R. E. 
Sproull, United States.) 

2952. Game or Toy, W. H. Munns.—(C. B. Todd, 
United States.) 

2953. Cuttinc IrrecuLar Suapres, W. H. Munns.— 
(F. H. Niermann, United States.) 

2954. Convertinc Rotary into RecipRocaTine 
Motion, W. H. Munns.—(B. and F. £. C. Coburn, 
United States.) 

2955. Packixnc Butter, W. H. Munns.—(X. Kneeland, 
Onited States.) 

2956. Focussinc, W. G. Thomson and W. Ward, 
London. 

2957. Preumatic Wueexs, 8. Bunting, Birmingham. 

2958. Frames for Mingors, J. Osborne, yom 

2959. Extractine Juice of Orances, &c., 8. Robinson, 
London. 

2960. Pire Stocks, De W. Beane, London. 

2961. Expansion Gear for Steam Enotes, H. Hartig, 
London. 

2962. Automatic Gas VaLves, J. Winterflood, London. 

2963. CarTRipces, J. Westaway, North Devon. 

=e Scourrnc Smatt Toot Comes, &c., W. Scott, 

Ww. 

2965. New Tor and Game Compivep, W. Davison, 
London. 

2966. Conveyinc ConpENsED Water, W. P. Thompson. 
—(A. Kriener, Russia.) 

2967. Furnaces for Borters, G. Barstow and C. C. 
Shaw, Liverpool. 

2968. — Curtrers and Cases, A. Abramoff, Liver- 


F. G. 


&c., 


pool. 

2969. MercuriaL Arn Pumps, W. P. Thompson-(A. 
Raps, Germany.) 

2970. Puosruorus, W. P. Thompson.—(la Société 
Coignet and Cie., France.) 

2971. Urinisinc Waste Heat, &c., W. Pryor and C. J. 
Macintosh, London. 





London. ‘ 

2879. Cycies, J. G. Sames, London. 

2880. OBTAINING OpTicaL PRrosections, T. R. Dallmeyer, 
London. 

ars Enoines, H. W. Little.—(D. Little, Aus- 
tralia, 

2882. Rartway Cak Brakes or Bumpers, L. G. Arnold, 
London. 

2883. Pumpixe Enoines, L. d’Auria and H. M. Robert, 
London. 

2884. ScarroLp Brackets, 8. van Vliet, London. 

2885. Toy, W. P. Thomp —(J. Schii , Germany.) 

2886. Vapour Burners, C. W. Ingraham, London. 

2887. Burners for Burninc O11s, W. P. Thompson.— 
(G. 8. Sanford, United States.) 

2888. Removine Stems from Topacco Leaves, R. W. 
Coffee, London. 

2889. Makine Gas from Perroteum Ou, W. P. Thomp- 
son.—(G. &. Sanford, United States.) 

2890. ApJsusTinc parts of VeLocirepes, T. Humber, 
London. 








2972. ATomisinc Liquip, M. Hanford, London. 
2973. Fotprinc CrapLe PeramBuLators, G. Young, 


London. 
2974. Borer Feep and ALarm Mecuanism, J. Murrie, 


‘ow. 

2975. aoe of Merat Barres, T. C. Barraclough, 
ion. 

2976. Gas Enorngs, F. ye Cordenous, Italy.) 

2977. Butcuers’ Biocxs, H. Harrison, London. 

2978. Woven and Knrrrep Fasrics, L. Chaux, London. 

2979. Horsesnoes, N. Lundwal, New York. 

2980. Twive Rees, J. B Holmes, New York. 

2981. Carriers for Conpuctine a Lire Linz, &c., A. D. 

Newell, New York. 
2982. Giass Tose Currers, J. O. Fowler, jun., New 


2983. BorLer Tose Cieaners, F. R. Baldwin, New 
York. 


2984, REPEATING Smaci-aRms, J. Laumann, London. 
2985. Srimninc Mart and Gram, E. Edwards.—(J. 
Sandt and H. Sturm, Germany.) 





3030. Propetuisc Venictes Exectricatty, M. R. 
Ward, London. 

3031. Dry CLosets, C. W. Anderson, Stockton-on-Tees. 

$032. Skirts, CotLars, Currs, &c., J. Petrie, London. 

3033. Vatves, W. H. Spencer and J. M. Ralston, 
Hitchin. 

3034. Oxycen Gas Propucer, F. Fanta, London. — 

3035. eae Cement, &c., B. H. Thwaite, Liver- 


pool. 

3086. Steam Generators, J. M. Stratton, London. 

3037. ne Borties, G., E. and J. Dralle, 

ndon. 

3038. Dryinc or Arninc Ciorues, J. Stock, Rochdale. 

3039. SECURING TOGETHER CARDBOARD Boxes, J. Weil, 
London. 

3040. Liacutinc and VenTiLatTinc Rooms, G. Bray, 
Bradford. 

3041. Exvastic Stirrenine for Jackets, W. Hubbard 
and R. W. Brett, London. 

3042. Propucine ArtiriciaL Licut, J. Y. Johnson.— 
(P. Nadar, France.) 

3043. Pumps, W. D. Bohm, London. 

3044. Fastener for Lapiges’ Hats, &c., G. Austin, 
London. 

8045. Sturrerinc Borties, J. Cooper, H. C. Braun, 
and A. Ford-Lloyd, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


439,493. Spruit Puttey, G.T. Eames, Racine, Wis — 
Filid October 11th. 1888. 
Claim —In a divided pulley, a spider, the hub 
portion of which is provided with raised bearing- 
points bined with bushi having exterior corre- 





(39493) 





sponding bearing-points and inner flat portions, said 
bushings resting on the bearing-points, sub- 
stantially as set forth. 


439,698. Saw Gummer, W. H. Southworth and N. W. 
Caleutt, Dyersburg, Tenn.—Filed May 81st, 1890. 

Claim.—{1) The combination of the shaft carrying 
the swinging yoke, a rod extending outwardly from 
said yoke, a yoke mounted adjustably at the outer 
end of said rod, a ed in the adjustable 
yoke and g an emery wheel, a band connecting 
said pulley with a pulley upon the supporting shaft, 
and means for transmitting motion to the latter 
pulley, substantially as set forth. (2) In a saw - 
ming machine, the combination of a supportin; . 
a aes so mounted thereon, a connecting-rod 
screw-th ed at its outer end, a yoke or frame 
mounted upon the screw-threaded end of said rod 
and carrying a shaft having an emery wheel mounted 
thereon, a clamping nut to secure the yoke at any 
desired adjustment, and means for transmitting motion 
to the shaft carrying the emery wheel, su tially 
as set forth. (3) The combination of the supporting 
shaft, the swinging yoke, the rod extending outwardly 
from the latter, the yoke mounted adjustably at the 
outer end of said rod and at the handle, the 
clamping nut, the shaft journalled in the said adjust- 
able yoke and carrying an emery wheel, and means 
for transmitting motion to the said shaft, substan- 


t jou 


tially as set forth. The combination, with the 
supporting shaft and the swinging yoke secured 
thereon, of the connecting-rod extending outwardly 
from said yoke, the adjustable yoke having a cross- 
bar and provided with screw-threaded perforations in 


its outer end and in the said cross bar to receive the 


[439.698] 


ain 























threaded outer end of the connecting-rod, the clamping 
nut, the shaft journalled in the adjustable yoke and 
carrying an emery wheel, and means for transmitting 
motion to said shaft, substantially as and for the 
purpose set forth. 
439,750. Steam Enoine, J. H. Moore, Altoona, Pa,— 
Filed Auguat ith, 1890. 
Claim.—(1) The combination, with a large and small 
cylinder and corresponding-sized pistons fitted in 
ese cylinders respectively, of ports leading to both 
sides of the piston from a common valve chest, and a 
valve fitted in the latter and having ducts adapted to 
register with the steam ports in such a manner that 


439,750] 
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the same steam is directed successively to the different 
surfaces of the pistons, substantially as set forth 
(2) The combination, with a large and small cylinder 
and ports leading to each side of the large piston and 
one side of the small one, of a valve having ducts 
therein which direct the steam back and forth from 
one piston-head to the opposite side of the other and 
from one head to the exhaust with each full stroke of 
the engine, substantially as set forth. 


439,859. Macazive Fuse-pox ror Evecrric Circuits, 
W. F. Bossert, Ilion, N.Y.—Filed July 30th, 1890. 
Claim.—(1) The combination, with a series of fuse 
strips, of a series of contact plates, one for each strip, 
a switch arm adapted to make contact, successively, 


439,859 


























with the contact strips, a seg tal rack © ted 
with the switch arm, a pawl adapted to engage with 
the rack, and a solenoid or magnet operating the pawl 


whenever it is energised, substantially as described. 


440,102. Journat-Box ror Steam Enoines, G. Fus- 
aell, jun., Lockport, N.¥.—Filed July 12th, 1890. 
cogent My. | combination of a box D, having 
ribs on its back, and a holder for said box engagin 
with said ribs and constructed to move on a pivo' 
— in its support, substantially as described. (2) 
e combination, with a divided box D, each section 





cts 


having a groove on its outer surface, of the pillars C, 
fitted to said grooves and supported on central pivots, 
substantially as described. (8) The combination, with 
the frame of an engine, of a divided box D, each sec- 
tion having a grooved rib, and a pillar C, fitted to said 
ve and provided with a pivotal lug c, fitting into 
oles in the frame of the engine, substantially as 











described. 
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population 


facturing town, and has increased rapidly in 
Railway came 


since the London and North-Western 


| through it, upwar 

Since we published a map showing the railway devia- | : prea, Se Sowee 2e0ue 
tions near Warrington—vol. ]xx., p, 891—another candi- 

date for a share of the traffic expected on the Ship Canal | 
has appeared in the form of a new company—the East 

and West Coast Railway. A Bill has been deposited for 

making a new line of railway connecting certain lines | 
already existing from Sutton-on-Sea, on the Lincolnshire | 
Coast, where a dock and harbour have already been | 
authorised, through Lincoln, Tuxford, Chesterfield, | 
Bakewell, Buxton, Macclesfield, Alderley, Knutsford, 
and thence through Lymm, crossing the Ship Canal by 
a high level bridge between Latchford Station and 
Wilderspool, to Warrington, the western terminus being 
situated on the confines of Cheshire, south of Warrington 

Bridge, between the Warrington and Manchester line of | 
the London and North-Western Railway and the bed | 
of the river Mersey, which is intended to be made into | 


0. 

Runcorn is at present served by this company only, 
and will welcome additional railway accommodation. 
The low-lying land between Runcorn and Warrington on 
both sides of the Ship Canal is admirably suited for 
manufacturing works, and if afforded facilities both by 
canal and railway, would no doubt attract a large share 
of capital looking for employment in heavy trades, as well 
as in the manufacture of chemicals, which the district at 
present produces in large and increasing quautities. 

Immediately below Runcorn in the Weaver estuary, 
the Ship Canal purposes dredging a deep water basin, 
where a large traffic may be expected, as this is the point 
furthest from the sea at which vessels with masts too 
high to admit of their passing under Runcorn Bridge 
can be accommodated. 

During the long frost that prevailed this winter, 
the Canal Company, which took over the works from 
the contractor in November last, fully availed itself 


accomplished in time to proceed with the building, as 
soon as the atmospheric conditions allowed. The pump- 
ing power brought into use has been enormous, and we 
are told that a length of 3} miles of canal, of the normal 
width, namely 120ft. at the bottom with the batter 
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Chains 10 


according to circumstances, usually 1} to 1, has been 
lowered at the rate of 2ft.in twenty-four hours. The 
| machinery at the partly completed locks is set up and 
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MANCHESTER SHIP CANAL—MAP OF RAILWAY CROSSINGS. 


River Mersey Navigation to be advanced 


Partington Station 


Commencement of Deviation Railway N°4 
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HORIZONTAL SCALE FOR SECTION 
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: smb: | well as over the Ship Canal. 
of the opportunity of ridding the canal of flood water, | 
and wherever it was necessary to empty it, this was | 





Intended Ship Canai Work N°3 crosses. 
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VERTICAL SCALE FOR SECTION 
50 100 150 200 250 __—300 Feet 





be better than a swing bridge as originally provided, 
and concur in the alteration. 

Above Warburton, the first work of importance is the 
deviation of railway No. 4, and in a little over a mile 
we come to railway deviation No. 5, the first being on 
the Liverpool, Stockport, and London, the latter on the 
Liverpool and Manchester line of the Cheshire lines. 
We publish a plan, showing these two lines and the 
channel of the Mersey, which at this point is especially 
tortuous. The junction with the larger river Irwell takes 
place between the two lines of railway. Atthis point, viz,, 
Partington, a dock well equipped with appliances will be 
provided for shipping coal from railway trucks, the position 
being near to the Wigan, St. Helen’s, and Tyldesley col- 
liery districts. We also publish a section of railway devia- 
tion No. 4, which may be taken as applicable, with 
slight modification, to railway deviation No. 5. The 
embankments of these lines are far advanced, and at 
some places the bottom ballast is being laid. These devia- 
tions entail bridges over the rivers Mersey and Irwell, as 
The abutments of the 
river bridges are built, and the steel girders erected 
in position. Continuous girders are employed in 
three spans; a centre one over the river, the others 
supported by abutments without wing walls. The girder 
bridge overthe Ship Canal is flanked by arches on the skew, 
the span of these being 36ft. on the square. The brick- 
work of the viaducts is faced with blue bricks from Stafford- 
shire and Ruabon ; the quoins and facing stones of arches 
in the one case are of Runcorn, and the other of Darley- 
dale stone, which has a very pleasant effect in relieving 
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Termination of Devotion Railway N° 4 
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MANCHESTER SHIP CANAL—SECTIONS SHOWING RAILWAY DEVIATIONS. 


a dock for Warrington. A branch from the main line is 

proposed to Beighton, from whence running powers are 

sought over the Manchester, Sheffield, and Lincolnshire 

Railway to Sheffield. A branch railway is also proposed | 
from Macclesfield to Stockport. The engineer's estimate 
for the construction of the works is £4,300,000, and 5 per 
cent. of that amount, in accordance with the standing 
order of Parliament, has been deposited. This line | 
is a revival of a proposal some twenty-five years old for 
obtaining a more direct route between Macclesfield and 
Warrington, and it is now proposed to carry it through 
the limestone and colliery districts of Derbyshire, thus | 
giving a more direct route for the conveyance of the coal 
and limestone of this district to the alkali manufacturers 
of Lancashire and Cheshire, and opening up a large coal- 
field which at present is scarcely worked owing to the 
cost of carriage to the sea being so much greater than 
from the South Yorkshire district adjoining it. Mr. 
Emerson Bainbridge, mining engineer, has reported 
favourably on the project, as being sure to introduce 
Derbyshire coal to centres drawing their supplies from 
North Sea ports, and enabling the Derbyshire collieries to | 
compete with North Staffordshire coal in the west. Should 

the line be made it will prove an important additional feeder | 
to the Ship Canal, a would no doubt before long be | 
extended to Runcorn, which is an important manu- | 


“1 For preceding articles see vol. Ixx., pp. 84, 157, 285, and 891 also 
articles at pp. 886 and 446. we yates ‘ 


/earthwork in many 


again at work, and it is satisfactory to find that no damage 
of any moment has been sustained by the permanent 
structures. The workin the estuary below Runcorn has 
been proceeded with during the winter, and so has the 

laces, the steam dredgers and 
steam navvies making Ei 


labour. 
The large lock at Latchford is in a forward state, the 
smaller one not.so much advanced. The piers for the 


| large sluices are also in hand. The foundations of these 


works is on hard marl. Above Latchford the Canal 
continues in a straight line through Thelwall, and then 
curves to the north before reaching Warburton. 

At the Thelwall yard the lime kilns are established at 
which the lime for the works is burnt and ground, being 


| thence distributed east and west by the overland railway, 


while a short distance above suitable clay for making 
bricks having been proved, very extensive brickmaking 
works have been established, capable of making 500,000 
bricks a week. This manufactory has been flooded more 
than once, and brickmaking seriously interfered with. 
Arrangements have been made for carrying the high- 
way at Warburton over the Canal by a high level instead 
of a swing bridge. Atthis point the bottom of the Canal 
is in cutting 51ft. deep and 41ft. below the high road, 
which will therefore have to be raised upwards of 60ft. 
The different rural authorities consider that this will 


ght of the frost, which would have | 
| effectually put a stop to the getting of earth by manual | 


the appearance of the dark brickwork. On deviatioii 
No. 4, the stations at Partington and Cadishead, on No. 5 
the Irlam station is being rebuilt. 

The plan shows also the site of the Irlam locks and 
sluices. These locks are founded on sandstone, and are 
in much the same condition as the locks at Latchford, the 
piers for the five sluices being in a rather more forward 
state. These piers are built of brickwork, with semicircular 
ends of Bramley Fall stone. The sluices are similar to 
those erected at Old Randles, of which we gave an illustra- 
tion in vol. lxix., page 380. These sluices are also known 
as the Norton sluices. The locks at Irlath are situated 
at a tangent to two curves, the lower one through the 


| railway viaducts having a radius of one and a-half miles, 


the one above the locks upwards of two miles. In order 
to facilitate the excavation between these locks and those 
at Barton, two and a-half miles above, temporary river- 
courses have been cut to carry the water past the lines of 
the excavation, so that one large cutting could be worked 
instead of several short ones, from which the inclines 
would necessarily have been steep and the number of 


| wagons brought out by the locomotives reduced to a 


minimum. Between Irlam and Barton lies the land pur- 
chased by the Manchester Corporation for their sewage 
purification works. These and the main drainage are 
estimated to cost £500,000, and are undertaken to purify 
the Irwell and render the water less foul for navigation, 
as well as to benefit the health of the inhabitants of 
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Manchester and its environs. The locks at Barton are 
similar ‘to those at Irlam; the progress, though varied 
in particulars, is on the whole about the same in the 
aggregate—the large lock on the north side being nearer 
completion, while the_piers for the sluices, here four 
in number, have just been commenced. Above these 
locks to Barton the Canalis complete up to the level 
of ordinary water, the slopes pitched, and the river 
water now flowing through the cutting. 

Very interesting work is to be done at Barton, of 
which we hope to give particulars at a later period. A 
highway bridge crosses the Irwell, and also an aqueduct 
which carries the Bridgewater Canal, Brindley’s famous 
“Castle in the Air.” ‘lhe south abutment and pier for 
the swing bridge approach are built, and the river waters 
have been diverted under the areh built between them. 
The foundations of the swing bridge are being got in. 
The work of the aqueduct is in much the same condition. 
Here, as well as at the Barton Locks, the foundation is 
in sandstone, and the rock is sufficiently good to be left 
in as hearting to support the heavy structures ; a chase, or 
channel, into which concrete is placed, being cut on the 
outer edge to the depth of the Canal. 

Above Barton the Canal is cut deep into the sandstone 
rock along the whole length, and is 170ft. wide at the 
bottom, thus affording room for vessels to lie at the 
wharves, as well as for navigation purposes. 

The London and North-Western Railway has made 
arrangements, and deposited a Bill in Parliament, asking 
for powers to make a branch line from Eccles to the 
Salford Sewage Works, and from thence it will have ac- 
cess to the dock system through the Canal Company’s own 
lines. The land is being purchased for the extension of the 
Cheshire lines to the Canal Company’s premises on the 
south side of Salford Docks, and the Lancashire and 
Yorkshire Railway Company obtained the Act it 
applied for last session to give access to the north side. 
The rival companies are therefore fully alive to the 
necessities of their traffic, and the evidence in Committee 
of the several managers went to prove that they expected 
to have to deal with a very large traffic, and were making 
preparations accordingly. 

During the past year the Corporation of Salford have 
instituted experiments in the treatment of sewage, to 
enable them to decide on the method to adopt, the 
efiluent from their works, which have been constructed 
on the system known as the Leeds precipitation system, 
not proving satisfactory. 

Experiments have been made under Mr. A. Jacob, the 
Borough Engineer, and an expert in chemistry, &c., on the 
International, Electrical, Aluminoferric, and Barry 
systems, and a report on each has been recently sub- 
mitted to the Council, who have the matter still under 
consideration. 

Above Barton the Canal is taken by a curve of about 
80 chains radius round Trafford House, but becomes 
straight previous to reaching the last set of locks at Mode 
Wheel. These are in a more forward state than any, 
except those at Eastham, which are nearing completion. 
The largest lock at Mode Wheel is built to coping 
level, and the invert finished. 

The smaller lock and three sluices are also well ad- 
vanced. Here, as at the other locks, the foundation is 
on excellent material. The gates and sluices at Mode 
Wheel keep up the water to the height required for the 
Salford and Manchester Docks, of which we gave a 
description in our issues of May 24th and August 2nd, 
1889. Since that date the works have been carried on 
with vigour, and the Salford Docks are approaching 
completion, while the Manchester Docks, for which the 
site was acquired at a comparatively recent date, are well 
advanced. Mr. Abernethy reported to the half-yearly 
meeting held on the 3rd ult., that the works on the lower 
portion to the Weaver could be completed by the end of 
May in this year, and the Canal opened to Manchester 
in June, 1892. 

The Sub-Committee appointed by the Manchester 
Corporation to consider the request of the Canal Com- 
pany to assist it in providing the further capital required 
ior continuing the work, issued their report on Wednes- 
day, and it is to be considered at a special meeting of the 
Council to be held on Monday next. The Committee 
have made inquiry into the position of the under- 
taking, and have carefully considered reports sub- 
mitted by their own engineers and also those of the 
canal officials. 
over £9,000,000 had been spent on the canal, and 
that £3,900,000 are still needed to complete the work. 
The total resourees of the company appeared to be 


£10,900,000. The Committee are of opinion that a sum of | 
£2,500,000 will be sufficient for them to advance, but | 


they are advised that it would be prudent that borrowing 
powers should be sought by the Corporation for £3,000,000. 
The Committee say it is evident that unless most sub- 
stantial assistance is promptly given to the Canal Com- 
pany these works must stop. That it cannot raise the 
necessary funds without aid appears from the fact that it 
is unable to get the public to subscribe for £400,000 of 
debentures, although they are an absolute first charge 
on the undertaking; and even if the company could, 
by an energetic appeal, raise this money, there was no 
time for so doing. At the ordinary rate of working, 
their present funds will not last for more than a few 
months, and any stoppage of the works will be 
disastrous, and will probably permanently cripple 
the usefulness of the undertaking. In the opinion 
of the Committee, the sums advanced by the 
Corporation must rank as a charge upon the under- 
taking next after the debentures at present author- 
ised, but in priority to all the shares. The Com- 
mittee believe that the required assistance can be given 
without any serious risk of throwing any burden upon 
the ratepayers of Manchester. The Corporation would 
borrow the money on the most favourable terms possible 
and lend it to the company, receiving in return debentures 
at par bearing 44 per cent. interest. The Committee 
therefore recommend that the Council should render the 


They find that up to December last |; 





company the pecuniary assistance requisite to complete 
the undertaking. Other Corporations may join if they 
desire. 








THE ELMORE COPPER-DEPOSITING PROCESS. 


In our issue of January 80th, p. 95, we referred to a 
visit which was paid to the works of the Elmore 
Copper - Depositing Company, Haigh Park, Hunslet, 
near Leeds. The Elmore process of copper-depositing 
has, we need hardly say, attracted great attention, both 
from a technical point of view and from its financial 
aspect. With the latter we have hardly anything to do, 
and in this article we shall merely endeavour to give a 
fuller idea of the methods which are used in this process 
and of the products of the company. Haigh Park itself 





is about three miles distant from the Midland station in 








In the engine-house are three engines by Messrs. Willans 
and Robinson, of 70-horse power each, and these drive 
by belting, two dynamos by Messrs. Mather and Platt, 
and one by the Electric Construction Corporation, 
Limited. Each dynamo developes a current of 1000 
ampéres at 50 volts when working at 450 revolutions, 
which is also the speed of the engines. A large stationary 
engine was employed, but has now been taken out to be 
replaced by one of a different type, as the first did not 
work satisfactorily. One of the engines, with its dynamo, 
had at the time of our visit run for seven months con- 
tinuously without accident. The conductors, which run 
along the floor of the engine-house, are of solid copper 
1jyin. diameter. We next come to the tank shed, where 
the copper is deposited and the tubes are produced. 
This shed measures about 200ft. in length and 40ft. 
in width, and contains sixty tanks, each about 12ft. 
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ELMORE COPPER TUBE 


Leeds. The Elmore Company has aequired a large 
tract of land, some 112 acres in extent, situated between 
the Midland railway station and the canal. The works 


are divided into two blocks, one of which belongs to the | 
Copper - Depositing Company, and the other to the | 
The offices are | 
situated in a separate building, and another detached 


Elmore Wire - Drawing Company. 


portion contains the laboratory and testing-rooms. We 
hear that the Midland Railway Company is about to build 


a station near the works, and that a siding will be then | 
made in order to carry the Elmore Company’s goods on | 


to the main line. 
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Messrs. A. S. and F. E. Elmore, who have been living 
near the works since they were first opened, showed us 
the whole process of manufacture. The copper is brought 
into the works in its rough state as Chili bars. These 
contain about 97 per cent. of pure copper, and in the 


} remaining 3 per cent. are present about } oz. of gold and 


3 oz. of silver per ton. The Chili bars are first melted in 
a furnace, and the molten metal is poured into a crucible 
which holds about a ton. The erncible is carried on a 


small truck, which runs over a light track, and the metal 
is poured into a large tank of water in order to granulate 
it, so that it may be in a suitable condition for use in the 
vats. 

We next come to the generating plant. This consists of 
two Lancashire boilers, each 30ft. long by 7ft. 6in. diameter, 
dy Messrs. Heaton and Co., and of 250-horse power each. 





























DEPOSITING TANK. 


long by 3ft. deep by 4ft. wide, but the size varies 
with the diameter of tubes which are to be produced. 
The output of this room is from four to six tons of 
finished tubes per week of 168 hours. On reference to 
Figs. 1 and 2, it will be seen that the tanks are made of 
wood, and this is lined inside with a bituminous composi- 
tion. At the bottom is fixed a perforated copper plate B, 
| and this is covered with the granulated copper C in Fig. 2. 
Only one tube is in process of manufacture in each tank of 
the figures, but several can be produced in each tank if 
required. The plates D are of copper, and are used to 
| equalise the resistance of the electrolyte round the tube. 
The granulated copper forms the anode of the cell, and 
the mandril E, to which we shall réfer later, forms the 
cathode. As most of our readers are aware, the copper 
is deposited by this process from a solution of sulphate 
of copper on to the rotating cast iron mandril, which is 
marked E} and E?. : oe 

The company has had great difficulty in obtaining 
perfect mandrils, and although it would appear that 
there ought not to be much difficulty in manufacturing 
a cast iron tube 10ft. or 12ft. long, and of even thickness 
throughout its length, and without sponginess, yet it ap- 
pears to be extremely difficult. If the mandril be thicker 
at one part than the other, it causes uneven rotation, and 
it is very liable to break the driving chain, and if it be 
at all spongy, the holes in the surface are filled in with 
the copper deposit, and it is impossible to release the 
tube from the mandril. The method now in use is to fill 
up any small flaws in the surface with lead, and then to 
deposit a thin coating of copper upon the mandril by the 
ordinary cyanide process. The copper which is after- 
wards deposited on it does not adhere to the thin 
copper layer with which the mandril is coated, it 
being found that an exposure to the air for even a short 
period produces a coating of oxide which effectually 
prevents adherence, and if a mandril is not in stock of 
the size required, a tube could be deposited over another 
tube. 

The great feature in the Elmore process is that « 
burnisher, marked Q in Figs. 1 and 2, is employed, which 
travels from end to end of the rotating mandril, and con- 
sists of a holder 01, at the end of which is fixed a piece 
of agate, and pressure is put upon it by means of an 
elastic band, the pull of which can be regulated. The 
pressure upon the burnisher varies from 81b. to 131b. 
The traversing motion of the burnisher is produced by 
long screws, and the power is applied at the extreme 
end of a row of about twelve tanks, and the travel of the 
burnisher can be varied in a very simple way to suit the 
length of the tube being made. The drop in the electro- 
motive force for each tank is about 09 volts, and the 
current used is 750 ampéres. About jin. thickness of 
copper is deposited in » week of 168 hours on mandrils 
6in. in diameter; these rotate at a speed of twenty 
revolutions per minute, and the ordinary length is 10ft. 
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HER MAJESTY’S SHIP ROYAL ARTHUR. 


The sludge which gradually settles at the bottom of the 
tanks is run off with the spent electrolyte into large 
settling tanks, and when a suflicient quantity is obtained 
it is then smelted. The process is, of course, as a rule, 
continuous, but so long as the atmosphere does not 
reach the surface of the tube, the next layer will adhere 
to the former. The copper is produced of different 
qualities according to the use to which it is to be put, 
and the quality is varied by a difference in the solution, 
and by the difference in the pressure of the burnisher 
upon the tube. We were shown a tank in which a tube 
15ft. 6in. long and 4ft. diameter is to be made of copper 


gin. thick, to withstand a pressure of 2201b. to the square | 
inch, for use in the manufacture of glycerine; the same | 


tank was being used for coating a piston-rod with 

copper. A section allowing for a current of 
1000 ampéres per square inch is allowed 
copper leads, and 500 ampéres in the brass _por- 


per square foot. The average density of the electrolyte 
is 165 Beaumé. Overhead a traveller is fixed and runs 
upon rails the whole length of the shed for lifting out the 
mandrils, 

We next pass into the machine shop. Here the 
mandrils are prepared, lead is burnished into the porous 
parts, and the thin layer of copper deposited upon the 
surface. They are then fitted with a wooden spindle at 
each end, in order to insulate the bearing. A small 
— is used to drive the dynamo for the coating process, 
and another engine drives the machinery and an Elwell- 
Parker dynamo, which is used*for lighting the shop. In 
Fig. 8 we illustrate the machine which is used for 
expanding the tubes on the mandrils. It is in the form 
of a lathe bed S!, upon which travels a carriage which is 
provided with two rollers T? and T?, and above this with 
a roller T*, which is loaded through levers by the weight 
V. The carriage travels the whole length of the tube, 
and the pressure put upon the tube by the roller T? 
slightly expands it, and it is then easy to remove it from 
the mandril. The burnisher used in the depositing pro- 
cess does not travel quite to the end of the tube, and it is 
therefore necessary to cut off a short rough piece at each 
end. This is now eg done by a circular saw, but a 
machine is also in use fitted with rotary shears for the 
same purpose. Some of the machines are as yet in an 
Mie ig form, but it is intended to slit the copper 
tubes in spirals by means of rotary shears; and these 
—_ will be all that is produced by the Wire-Drawing 

mpany, and it looks forward to a large sale of this 
article to the wire-drawers of Birmingham. We have 
seen wire drawn down to a diameter of , 59 of an inch 
from this copper without being annealed in any way. New 
sheds are almost finished which will be used for deposit- 


in the) 














ing copper upon heavy shafts. They are long enough for | 
shafts of 60ft. in length, but the usual size seldom exceeds 
40ft. 

Passing now to the testing laboratory, we saw several 
pieces of copper tested in a 30-ton machine, by Herriot 
of Glasgow, which had been used at the Forth Bridge | 


works. One piece, which was cut from a Qin. tube, gave 


a breaking load of twenty-one tons per square inch, with | 


21 per cent. extension in 10in. The company guarantees 
a breaking load of twenty tons, and 15 per cent. elonga- 
tion; no difference in the tensile strength is noticeable, 
whether the specimen be cut lengthways or circum- 
ferentially from the tube. In the report made for the 
company by experts, a breaking load of forty tons has 
been recorded. 

There appears to be little doubt that the Elmore 
process is eminently satisfactory for the production of high- 


‘ | class copper, and tubes can be produced which could be 
tions of the tank fittings, while the density of the | 
current in the copper plates in the tank is 16 ampéres | 


made in no other way; and copper that is practically as 
hard as wrought iron can be deposited on hydraulic 


rams and large shafts in such a state as to require no | 
machining. But whether copper wire can be produced | 


by this process which can compete with that now in use 
remains to be seen. 








THE ROYAL SOVEREIGN AND ROYAL ARTHUR. 





WE give this week an engraving of the Royal Arthur 
after the launch, which launch, together with the floating 
out of the great battleship Royal Sovereign, was success- 
fully carried out in the presence of her Majesty the 
Queen at Portsmouth upon the 26th ultimo. The engrav- 
ing is reproduced from photographs by Messrs. Symonds 
Brothers, of High-street, Portsmouth. 

Considerable anxiety as to the event was felt by the 
Chief Constructor and his assistants in the Royal dock- 
yard, as the Royal Arthur was, we understand, the largest 
vessel that had ever been launched from Portsmouth. 
The last occasion, moreover, when her Majesty had 
consented to perform the ceremony of launching had 
been inauspicious, and the vessel — the old Marlborough 
—had stopped upon the ways. Consequently every effort 
was made to reduce the possibility of misadventure to a 
minimum, and some novel expedients were adopted in 
the course of the undertaking, which, happily, conduced 
to its ultimate success. Two points we would especially 
advert to. It was found that the timber of the ways 
beneath the after portion of the cradle had become very 
much saturated with water at high tide, and that the lubri- 
cating grease had worked out. A capital plan was devised 
to remedythis. At low tide, the day before the launch, 
huge fires were lighted beneath the ways to dry them, and 





when these were thoroughly dried some ten tons of grease 
was pressed into all the interstices. It is customary, more- 
over, to leave several of the blocks beneath the keel of 
the vessel, which are to relieve the cradle, and which are 
knocked over by the ship when she starts for the water. 
But on Thursday week, at the launch of the Royal Arthur, 
when her Majesty pressed the electric button which 
severed the cord suspending the dog-shore weights, every 
block had been removed, and the entire mass of the ship 
rested upon the cradle both at the sides and at the ends. 
Hence, if the ways were secure, and the slides of the cradle 
absolutely true, the vessel must move off upon the fall 
of the dog-shores. The result proved the sagacity of the 
arrangement, and the Queen was so gratified with the 
success of the undertaking that it is said she has promised 
to repeat her visit. 

A glance at the engraving, exhibiting a bow view of 
the Royal Arthur, will show the important modifications 
which have been made in that part of the vessel upon 
| the original design, and which were alluded to in our 
columns upon the 20th ultimo. These modifications are 
also to apply to the Crescent, which is another first-class 
cruiser of the same type. When the Royal Arthur was 
well advanced, progress at the bow was arrested, and it 
was finally determined to add topgallant forecastles to 
the two ships, and to replace the heavy 9°2in. bow-chaser, 
| which was intended to be mounted in front of the conning 

tower, by two 6in. quick-firing Armstrong steel guns. The 
| extra height, and consequent additional ‘‘ command” for 
gun-fire, afforded by the raised forecastle is 7ft. 6in. It 
is presumed that the elevation of a 9°2in. gun and its 
attendant heavy shield and mountings to so great a height 
above the centre of gravity, would have interfered with 
the stability of the vessel. Otherwise it is difficult to 
understand why the more powerful weapon should have 
been abandoned. Of course there must be a limit 
to the weight which can be carried upon a topgallant 
forecastle, and already its capacity is severely handi- 
capped by the existence of a heavy steel-plated conning 
tower and four great anchors with their attendant gear. 
We cannot but regret, however, that the vessel has been so 
materially altered in appearance. At present the fore- 
castle looks abnormally high, and the poop deck abnormally 
low. This will probably disappear to a certain extent 
when her engines, armament, and weights have brought 
her down to the water-line, but the unevenness of her 
line of bulwarks cannot be got over. It certainly dces 
seem remarkable that so many of our warships should 
require to be re-designed after they are half-built. At 
the same time, it must be admitted that the Royal Arthur 
appears to possess all the attributes of a valuable sea- 
going cruiser; and she should be able to face the huge 
rollers of the Atlantic in almost any weather, owing to 
her great beam and high freeboard 











180 


THE ENGINEER. 





Marcu 6, 1891. 








Reference has before been made in our columns, when 
speaking of the auxiliary batteries of the Royal Sovereign, 
to the arrangements for the protection of the guns and 
the gun detachments. These will be similar upon the 
Royal Arthur. They will consist of circular casemates 
with screens in front, which move with the training of 
the guns, and are 6in. thick, and supposed to be sufficient to 
afford protection from the effects of shells bursting 
between decks. The gunners will stand within an iron box 
2in. in thickness, through a circular aperture in the floor 
of which the ammunition is served by means of ammu- 
nition trunks with great ease and rapidity. 

The floating out of the Royal Sovereign from the wet 
dock was a very simple affair, as water had been admitted 
the day before, and 1t only remained to tow her out after 
her Majesty had cast adrift the huge chain by which she 
was attached to the head of the dock. Of the appearance 
of the Royal Sovereign we can only speak with the most 
unqualified praise. Though riding very light at present, 
only 7200 tons of steel having been worked into her 
hull out of the 14,150 tons of displacement which 
she is eventually to possess, she nevertheless 


ve @ 
very fair indication of what she would look like 
when loaded down to the water-line. Her 19ft. of 


continuous freeboard creates an impression of stiffness 
which we feel to be painfully absent in the aspect of the 
Admirals and many of the earlier ironclads. Considering 
her great length and the height of the forecastle above 
the load water-line, it is exceedingly unlikely that she 
would ship seas over the bows unless the weather was 
exceptionally bad. We omitted to mention in our 
description of the Royal Sovereign that the 18in. armour 
upon the sides reaches from a height of 3ft. above the 
load draught-line to 5ft. 6in. below it. Thus the ship 
can roll to a considerable angle without exposing the 
unarmoured portion of her sides. 

The Royal Sovereign is a famous name in the annals 
of British naval history. From the old first-rate of 400 
years ago, commanded by Sir Charles Brandon, and the 
still more famous Sovereign of the Seas, built by Peter Pett 
and launched at Woolwich in 1637, down to the three- 
decker which was launched in 1857, and which was 
afterwards cut down and armoured under the direction 
of the ill-fated Captain Cowper Coles, to become the first 
turret-ship of the British Navy, the name has been 
associated with glory and honour. We trust that the 
well-chosen words with which the majestic battleship was 
dismissed by her Most Gracious Majesty as she was cast 
loose from No. 13 dock—‘Success to the Royal 
Sovereign "—at Portsmouth, may be an earnest of her 
future career and achievements. 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held in the 
Langthorne Rooms on Tuesday evening, 24th February, presided 
over by Mr. F. W. Wymer, when a paper ‘‘ On the Application of 
Zinc” was read by Mr. Green. 

The author of the paper proceeded to point out the different 
kinds of zinc and the various styles of application, as rolled zinc, 
cast zinc, virgin spelter, and electrogens, and as fitted in boilers by 
iron studs, by cradles, and by copper wire attachments. -The-cast 
zinc, fitted in the most approved form and style, was described, 
and the advantages and disadvantages of rolled and cast zinc were 
indicated. On the conclusion of the paper some extended remarks 
on the paper by Mr. David Phillips—whose name is well known in 
connection with the application of zinc to boilers—were read by 
Mr. Wilson, in the course of which the use of cast as opposed to 
rolled zinc was advocated. The discussion was sustained by 
Messrs. McFarlane Gray, Hawthorn, Shorey, Sclater, the Honorary 
Secretary, and the chairman. Several drawi and a number of 
specimens were shown, and samples of rolled and cast zinc new 
plates, plates after being used, with several sections broken to 
show the fracture or grain of the metal, specimens of scale of 
deposit, also of an electrogen after having been in a boiler for a 


voyage. 
The Honorary Secretary Yo or that as the subject was 
productive uf considerable discussion and of great importance, 
the meeting should be adjourned till Tuesday, 3rd March. The 
proposal was unanimously adopted. The proceedings closed with 
a vote of thanks being proposed and seconded to the author of the 
per and the chairman by Messrs. Brock, Sclater, and Messrs. 
k and L. McKenzie respectively. It was announced that a meet- 
ing of the members resident in the Bristol Channel district would be 
held in the University College, Cardiff, kindly granted by the 
Senatus for the ——— on Wednesday, the 25th current, when Mr. 
Williams would read his paper on ‘The Efficiency of Air Com- 
pressors.” 











THe Epvucation or ENGINEERS.—In connection with the York 
shire College Engineering Society a paper was read on the 23rdult., 
by Mr. Henry McLaren, on ‘‘The Education of Engineers.” 
After insisting on the necessity of good material out of which to 
make engineers, and saying that the old system of education was 
to put a quantity of practical work on good material, Mr. McLaren 
referred to the newer method rende: necessary by the greatly 
increased demand for engineers. This method—a preliminary 
theoretical training followed by the practical one—was said to be 
as at present carried out anything but what it ought to be. 
Although it might produce some better engineers than the old 
plan, the average quality of the result was diminished by the 
number of students who were put through an entire college course, 
regardless of the fact that they were not of the material required 
to make engineers. Would it not be better, he asked, to reverse 
the operation? First to send young men to the works, where 
those quite unsuited to engineering would be discovered 
very quickly; then hand those who, so to speak, had been 
through the furnace, over to the college, where they would 
have every chance of being made creditable engineers. The 
on oe — want of system of apprentice education in. the 
works, Mr. McLaren — against strongly, saying that in large 
works there was no effort made to teach a lad nce Bae od in fact 
an apprentice had to teach himself. The method employed 
by Messrs. Denny and Co., of Dumbarton, was recommended, viz., 
that of paying premiums to employés discovering better or cheaper 
methods of doing work. After a young engineer had been three or 
four years at the trade, he began to feel the necessity of theoretical 
knowledge, and at this point the college should come in and.lend 
its aid. As the majority of apprentices could not afford to leave 
off work altogether to attend college, the only way to give them 
this technical knowledge was to occupy the evenings. e course 
of evening lectures already commenced by Professor Goodman 
was certainly the greatest step in advance that was ever taken‘by 
the Engineering Department of the Yorkshire College. These 
classes should be encouraged as far as possible. The discussion 
was sustained by Messrs. Towler, James, Nichols, John McLaren, 
Nickisson, Geo. Watson, and Professors Lupton and Goodman. 
Mr. J. Falshaw Watson presided. 





THE SENSITIVE DRILLING MACHINE. 





THE accompanying engraving illustrates a new drilling 
machine, made by the Britannia Company, Colchester. This 
machine has been specially designed for fine work, and is 
suitable for electrical engineers, cyclists, and all kinds of 
light trades requiring large quantities of small holes 
accurately and quickly drilled. The dimensions are as 
follows:—Diameter of spindle, }fin.; depth of feed, 6in.; 
drills up to gin.; distance from centre to frame, 7}in.; 
counter-shaft pulleys, 6in. by 2}in:; cone pulleys, four speeds 
ljin. wide, largest, 7jin. diameter; smallest, 3in.; total 
height, 6ft. 6in.; approximate weight, 5} cwt.; speed, 400 
revolutions per minute. The machine is made with counter- 
balanced steel spindle, working through the driving pulley 








and sleeve, and having its nose fitted with a PF nag scroll 
chuck to take up to ,,in. The feed is arranged by a hand 
wheel and pinion, engaging with a rack on a sleeve, and is 
under perfect control, and only the necessary pressure need 
be applied. There are no gears, all revolving parts are turned 
to balance truly, and are driven by a flat belt. The machine 
is started by a treadle lever, and stops on removal of the foot. 








THE CENTRAL LONDON RAILWAY BILL. 


Tue Select Committee to whom this Bill has been 
referred by the House of Commons met on Tuesday to 
commence their examination of the measure, the Committee 
being composed of Mr. Hanbury—chairman—and Messrs. 
Barran, F. Parker,and Gane. This scheme in its main lines 
was conceived three years ago, and last year it reached the 
Select Committee stage in the House of Lords, only, how- 
ever, to be rejected. It reappears now with some material 
alterations, and with twenty-seven petitions presented 
against it, in place of thirty-seven last session. On the 
opening day, too, although there was a strong body of 
learned counsel present, not more than half the names mg 
were represented. ‘ Reserved” was set against the remain- 
der. The twenty-seven petitions were presented by the 
London County Council, Duke of Westminster, Gas Light 
and Coke Company, Vestries of St. George, Hanover-square, 
St. Mary Abbotts, Kensington, Marylebone, Hammersmith, 
Paddington ; Frank Willan and others, Trustees of the late 
Duke of Portland, Ecclesiastical Commissioners, St. Giles’ 
District Board of Works, Viscount Portman, Western 
Electric Supply Company, City and South London Railway 
Company, Great Western and London and North-Western 
Railway Companies; Corporation of London, Commissioners 
of Sewers, London, Chatham and Dover Railway Company, 
Trustees of the Paddington estate and others, Metropolitan 
Railway Company, Dean and Chapter of St. Paul’s, Maurice 
Powell, owners, &c., in Cornhill and Cheapside, owners, 
lessees and occupiers, Commercial Union Assurance Com- 
pany, and Governors of the Latymer Foundation. 

The parties appearing by counsel were thus represented :— 
The Promoters: Mr. Pember, Q.C., Mr. Saunders, Q.C., Mr. 
Freeman, and Mr. Munro; the Corporation of London: Mr. 
Littler, Q.C., and Mr. Rigg; County Council: Mr. Pope, 
Q.C., and Mr. E. Pollock ; Ecclesiastical Commissioners : 
Mr. Littler, Q.C.; Commissioners of Sewers: Mr. Russell 
Griffiths ; London Gas Light and Coke Company: Mr. Pope, 
Q.C., and Mr. Dankwertz ; Owners in Cornhill and Cheap- 
side: Mr. Marshall, and Mr. Walters ; Trustees of the late 








Duke of Portland: Mr. Bidder, Q.C., and Mr. Nixon; Lord 
Portman: Mr. Cripps, Q.C.; St. Giles’ District Board of 
Works: Mr. Claud lay ; the Western Electric Supply 
Corporation: Mr. Cripps, Q.C., and Mr. Wallace; Mr. 
Maurice Powell in person. ‘ll... Committee-room was wel] 
filled throughout the proceedings by professional and other 
gentlemen concerned in the und ing. 

Mr. Pember, in opening the case for the Bill, explained 
that the Bill of last year was thrown out by the Committee 
of the other House chiefly because the City and South 
London Railway had not then been tried, and the Committee 
thought this measure might very well wait another year to 
see the result of that line. Under the previous Bill 
this line was to be 44 miles long, and was to terminate 
at Queen’s-road, Bayswater. At the last-named place the 
generating machinery was to be put up, but there was 
some feeling — its presence in the midst of pro- 
perty of a highly valuable character, and the Com- 
mittee exp some anxiety as to the probable effect 
of such an arrangement. By the present Bill, that element 
of difficulty was overcome by removing the proposed genera- 
ting plant to Shepherd’s Bush, while the line itself was 
increased to six miles in length, and would run from Cornhill 
to Shepherd’s Bush, instead of only to Bayswater. The railway 
would be laid at an average depth of 50ft. below the surface, but 
while in some parts that depth would be reduced, in others it 
would be increased to 7Oft. or S80ft. below ground in the 
London clay. The proposed capital was £3,600,000, being 
£2,700,000 in shares, and £900,000 to raised under 
borrowing powers. It would do precisely what the existing 
underground lines did, viz., tap great business Ln real 
but there would be no such nuisance from smoke and steam 
as now arise from the present underground railways; there 
would be no disfigurement of the streets ; the work of excava- 
tion would be carried out gps i and the excavated 
material carted away at once; and there would be no 
noise or vibration, and no blow-holes, because the 
railway would be worked by electricity. Two perfectly dis- 
tinct tunnels would be constructed, and consequently each 
train would provide its own ventilation ; that was to say, as 
the train entered the station it would drive the air ahead 
of it, and as it left a station it would draw in fresh air behind 
it. Each tunnel would have an internal diameter of 
11ft. Gin., and access to the platforms would be provided 
mainly by hydraulic lifts, such as were now in very 
common use, and also by stairs for such persons as 
preferred that means of access. A maximum of speed 
of twenty-five miles an hour would be attainable. 
but, including stoppages, the ordinary rate would be 
fifteen miles an hour, and that would be 25 per cent. quicker 
than the rate on the Inner Circle Railway. The journey from 
the Marble Arch to the Bank would occupy about fifteen 
minutes, as compared with half an-hour, or even in some 
cases three quarters of an-hour taken by omnibus. The 
stations would be about half a mile apart, and would be thir- 
teen in number, viz., at Shepherd’s Bush, Lansdowne-road, 
Notting Hill Gate, Queen’s-road, Westbourne-road, Marble 
Arch, vies-street, Oxford-circus, Tottenham Court-road, 
Bloomsbury, Chancery-lane, Newgate-street, and, finally, 
Cornhill. He did not think it would be easy to give a list of 
thirteen spots where traffic was more likely to be tapped than 
these. 

Since 1864, the learned counsel continued, when the Metro- 
politan and District Railways were sanctioned, the traffic in 
London had increased toa marvellous extent, yet nothing 
had been done in the way of accommodation for London traffic 
proper since that time. In 1864 the main carriérs for London 
were the London General Omnibus Company, who carried 
about 42 million passengers per annum, and in 1867 the 
Metropolitan Railway carried between Paddington and Moor- 
gate-street 11 million passengers. The tramways and other 
means of conveyance now in operation were not in existence 
at that time, but in 1889 the London General Omnibus 
Company carried 104 million passengers, as against 
42 million in 1864. The Metropolitan Railway carried 
82 million as against 11 million, the District Railway carried 
34 million, the tramways carried 169 million, and the 
London Road Car Company carried 15 million, bringing up 
the total to 407 million passengers, as against 53 million 
twenty-three years earlier. In other words, in the course of 
a generation the figures had been multiplied seven times. 
Having regard to this enormous increase, who could say the 
streets of London showed the slightest sign of relief? All 
this was apart from the passengers taken by cabs, private 
omnibuses, and carriages; and besides this there was 
the enormous increase of pedestrians. In view of these facts 
he thought the Committee would be of opinion that some- 
thing must be done, and the only question was how should 
that something be done; should it be done below ground or 
above ground ; on the ground or 7 new streets? New streets 
were not an alternative, because they only met a certain need 
and nothing else. Surface lines were impossible, because of 
the enormous expense caused by the displacement of property, 
and because of the great inconvenience to everybody, ex- 
cept the passengers themselves. It was the same as to 
overhead lines, and some sort of subway system must be 
adopted. Briefly referring to the Mid-London Railway Bill 
of 1872, Mr. Pember mentioned that that was thrown out on 
financial grounds only, for the Committee in their report 
observed that it appeared to them that the state of street 
traffic in London was such that some such scheme as that 
proposed would before long become an absolute necessity, 
and one that must be regarded as a great public improve- 
ment. If, then, the traffic in 1872 was such as to necessitate 
the construction of a line, even one which would cost, as 
that Bill would, £6,400,000, and it was only rejected because 
the Committee were not certain that the money would be 
found, it might be taken that in 1891 the traffic was such 
that it would justify the expenditure of something like half 
the previous amount, and that would mpeg nA found. 

Discussing the various petitions, most of which, he argued, 
raised points for clauses and not on the preamble, Mr. 
Pember declared that the promoters would be fair and just, 
and perhaps even generous, but stupid they would not be. 
The City Commissioners of Sewers and the Corporation of 
London desired that a special deposit should be made for 
compensation for damage to buildings and subsoil, but he 
should resist that to the last, because he could not see why a 
railway like this, which was apparently less likely to cause 
much damage than any other subterranean line, should be 
burdened with a provision which was not imposed on the 
other Metropolitan lines. A similar clause was rejected by 
the Committee last year. The Dean and Chapter of St. 
Paul’s this year merely urged that the line should -be 
removed as far as possible from St. Paul’s Cathedral, 
and there would be no difficulty in coming to an arrange- 
ment with them. Only one petition had the boldness 
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to say that the line would not afford material relief 
to the traffic, and that came from owners, occupiers, and 
lessees. No one, however, he contended, could walk along 
the streets of London without seeing that something must be 
done to ease the traffic, and this railway was the right method 
to adopt, nage “egee smoke nor noise nor interference 
with property. This railway would be “a railway for 
Londoners,” and he contrasted it in that respect with the 
present condition of the underground systems. In their 
inception they were intended to be railways for London; but 
being ieee where they were, and finding they could 
not make anything out of the traffic of London proper 
because one was too far north and the other too much to the 
south, they made suburban extensions, and added in that 
way subur traffic. The question of commercial success 
depended on whether this new scheme was the right thing to 
have. If it was not the right thing, it would fail; but if it 
was a mode which the public would take to, its commercial 
success was not a matter of chance but of certainty. In 
America the Manhattan railroads carried in 1889 179 millions 
of passengers. They had thirty-two miles of line, but they were 
really urban lines, and did not connect with the main through 
lines of the United States. From this, the learned counsel 
argued that this railway would pay, it being only an urban 
line, and he added that the highest mileage had the smallest 
earning per mile, and the reason was one which would tell 
in favour of this scheme, viz., the longmileage meant “ lean ” 
mileage into the country, such as the existing under- 
ground systems had, whereas this line would be purely 
urban, and would get an enormous amount of traffic. 
When the Metropolitan was only four and a-half miles 
long it carried 52,000 passengers per mile. What, 
then, would be the traffic on these six miles placed as 
this line would be? Furthermore, there would be 
a great interchange of traffic with the lines already running 
to Shepherd’s Bush. They would not wholly depend on the 
traffic from Shepherd’s Bush to the City, but would gain a 
considerable exchange of passengers coming in by the ordinary 
lines, and going to places where these new stations would be, 
and to which the present underground railways did not run. 
Citing the City and South London Railway, he maintained 
that that line had already shown that the system of electric 
traction was an undoubted success. Slight hitches 
occurred at first, but they had been put right, and 
nothing had arisen to shake the confidence they had 
last year in this method. The enormous numbers of 
passengers already carried by that line were not, however, 
any measure of what might be done, because the rolling 
stock provided was insufficient, and additional plant was 
being obtained. The carriages of the pro railway 
would be more commodious, and the stations larger, 
than those of the South London line. It would be 
an all-day and an every-day traffic, and there would 
certainly be a three-minute service of trains, and 
probably a two-minute service. In fact, he thought 
the Committee would probably come to the conclusion 
that the question would present itself to their minds not so 
much as to whether there would be traffic for the railway to 
carry, but whether the railway would be able to carry the 
trafe when it was offered. In his concluding observations 
Mr. Pember combated the claims made for payment for the 
use of subsoil, the suggestion to empower the County Council 
to purchase the undertaking at some future time, and various 
other views put forward in the petitions. 

Evidence for the Bill was then called. ; 

Mr. J. Henry Greathead, M. Inst. C.E., examined by Mr. 
Saunders, explained that he was consulting engineer to the 
City and South London Railway, and conjointly with Sir 
John Fowler and Sir Benjamin Baker engineer of this — 
posed undertaking. He had for some years past urged that 
the underground system of railways was the correct system 
for London. These new works would consist of two parts, 
one starting from Shepherd’s Bush and terminating at the 
Royal Exchange, the other a short line from the same 
starting point to Caxton-street, where the generating 

lant,j depot for trains, and sidings, would be erected. 

e latter would be only a single line. The former—No. 1— 
would be an almost straight line, the worst curve being at the 
junction of Newgate-street and Cheapside; but even that 
was better by half than the worst curve on the City and 
South London Railway. The worst gradient was 1 in 100, 
but the two tunnels which were to be made would not neces- 
sarily follow thesame gradient. Last year they had a ient 
of 1 in 58 against the load, and on the South London line 
there was a gradient against the load of 1 in 30. From 
Notting Hill Gate to Tottenham Court-road the line 
was absolutely level; and they obtained that by going 
below the surface as deep as they proposed. The line 
had been improved in design this year, by making it 
straighter and extending it in length. One great objection 
last year was to the proposed depét at Queen’s-road, but now 
that would be at Shepherd's Bush, and they would have the 
additional advan there of adjoining the London and 
North-Western coal depot. They would therefore avoid 
causing a nuisance, and they would get their coal more 
cheaply than under the former scheme. The depth of the 
tunnels varied from 46ft. up to 86ft., and at Cornhill there 
would be a depth of 84ft. 

The Chairman: How near do you go to the surface in the 
main tunnel itself? 

Mr. Greathead: The crown of the tunnel nearest to the sur- 
face will be at Lancaster Gate—382ft. 

The Chairman: How much above that will you disturb the 
ground? 

Mr. Greathead: Not at all. 

Examination resumed: He was confident that at the 
intended depths he would get into the London clay. He had 
had borings made along the line of route, and he had come to 
the conclusion that the line would be well in the London clay, 
and it had been laid out with that object. They had taken 
powers of deviation, in order to move the line up or down in 
order to keep within the London clay, and under those 
powers, between 30ft. and 40ft. they should raise the line by 
5ft.; between 40ft. and 50ft. by 10ft., and where they were 
deeper than that they could raise the level by 15ft. There 
would be no difficulty in going deeper. 

By the Committee: According to this scale, at Lancaster 
Gate they could reduce the depth below the surface from 32ft. 
to 27ft. At some points the tunnels might be one above the 
other. With regard to lateral deviation, they had taken the 
existing kerb as the limit of deviation. 

The Chairman remarked that in some cases foundations 
of buildings might go down 20ft., arid the tunnel then might 
go withip a few inches. 

In further examination Mr. Greathead explained that the 
tunnels would be made by ——- as in the case of the City 
and South London Railway. They would be made of cast 





iron, composed in sections, and bolted together by cast iron 
rings. In that way a continuous tube of iron would be 
formed. To place them in position this mode was 
adopted: a shield composed of steel plates, smooth both 
inside and out, would be fitted over the end of the tunnel, 
having an opening in front and a cutting edge, and 
inside a number of hydraulic presses. These pressed 
against the end of the intended tunnel, and so the 
shield was forced forward, driving out the clay to the out- 
side diameter of the shield. The material brought down was 
thrown back 0 the opening in the front of the shield, 
and taken up the shaft. In this way the shield advanced 
and the rings were completed, and the space which was left 
by the advance of the shield was filled up by “grouting,” 
which forced a fluid cement through holes left for the 
Pp , in such a way as to up the space and 
prevent all chance of sediment. Having, in reply to 
the chairman, explained that corrosion would be pre- 
vented by dipping the iron into a composition of 
hot tar, which formed a thick, impervious skin on the 
surface of the iron, the witness stated that that plan had 
been adopted with perfect success on the South London line. 
Proceeding, he said he did not think it would be necessary to 
use compressed air on this new line, but they would have the 
requisite machinery in readiness. At Swan-lane, Stockwell, 
some water entered, but they put in bulkheads and intro- 
duced compressed air, and so stopped the inflow. One great 
advantage in having two tunnels was that in that way they 
secured perfect ventilation by the mere movement of the 
trains. As a train entered a station it forced the air out, and 
asitleft it drew air in after it. Also, there was no steam loco- 
motive to vitiate the atmosphere, and the tunnels would be 
entirely free from soil evaporation. That was the case with 
the South London line, which was perfectly dry. The 
carriages would be entered at the ends, eaiees the Board of 
Trade otherwise would require that there should be sufficient 
space for the doors when open; and in this case that would 
involve tunnels of 15ft. or 16ft. diameter. The trains would 
carry 336 passengers each, and there would be two classes. 

With respect to motive-power, Mr. Greathead next stated 
that the electricity would be generated at Shepherd’s Bush 
for the whole line, and would be conveyed through the 
tunnels by main conductors; and there would likewise be a 
“ naked” conductor from which the locomotive would take 
the current. This might be placed either between the rails 
or above. The direct current system, with a comparatively 
low tension, was adopted; and the Board of Trade had 
approved of that on the South London line. He had been 
perfectly satisfied with the working of the electric system 
on the South London Railway, and he had no doubt at all as 
to its proving efficient in this case. The shafts to be sunk would 
be used afterwards for the hydraulic nger lifts, and no 
temporary shafts would be made. The hydraulic power for 
working the lifts would be supplied from the depét through 
pipes to the different stations ; and after the water had been 
used it would return to its source and be used again. 
Including the railway works and land, the cost would be 
£2,173,575 ; but to this must be added the cost of equipment— 
lifts, electric plant, and trains. The cost of the trains would 
depend on the number of minutes’ service. For a three- 
minute service £600,000 more would be uired over the 
£2,000,000 for equipment. The highest speed of the trains 
would be between fourteen and fifteen miles an hour, 
including stoppages. 

The Chairman having decided to exclude questions relating 
to experience in America, and also as to London traffic, Mr. 
Greathead was interrogated further as to the working of the 
City and South London line. In the course of his replies 
he admitted that there had been at the outset some hitches 
and breakdowns, which under the circumstances were 
inevitable; but these, he declared, had been easily and 
entirely remedied, and were not due to defects in the system. 
In this case they would be able to avoid similar hitches, and 
there was nothing to prevent the line being an absolute 
success. 

In the process of cross-examination by Mr. Pope, Mr. 
Bidder, and other counsel, Mr. Greathead denied that any 
subsidence of land had occurred through the working of the 
South London line, and also that there was any vibration. 
The new line did not propose to, and could not if it wished, 
connect with other systems, but he was not sure that, even if 
the electric method failed, the tunnels would be of no 
use for anything else—for rope railways were by no 
means things of the past. The leakage of current on 
the South London line had been only one-horse power 
on the whole distance. There would be no fear of 
injury from pumping, because they did not intend to 
pump. The shield process had been used for tunnels as 
large as those here contemplated. He believed they would 
not cross water-bearing strata, but before beginning construc- 
tion they would take borings; and further, to guard against 
a possible influx of water, they would provide air-compressing 
1p neg fact, they were bound by a clause in the Bill to 

o that. 

In re-examination, the witness said they would not exercise 
their powers of deviation to such an extent upward as to get 
themselves into trouble; and that even if they went within 
17ft. of the surface, there would be no danger to the stability 
of the neighbourhood, because they would be working in 
London clay. 

On Thursday the Committee passed the preamble of 
the Bill on the condition that it was carried the whole 
length as proposed, notwithstanding a clause based on an 
agreement between the promoters and the Commissioners 
of Sewers. They refused to insert a power of purchase by 
the London County Council at the end of forty-two years, 
and deferred the question of payment for subsoil for argument. 

To some of the more important evidence we shall return 
in another impression. 








AMERICAN WATERWORKS. 


Ata recent meeting of the New England Waterworks Associa- 
tion, a paper entitled ‘Care of Water Mainsin Relation to Quality 
of Water,” was presented by George F. Chace, Superintendent, 
Taunton, Mass, After giving a brief description of the system of 
waterworks in that place, Mr. Chace gave some account of several 
experiences with the quality of the water at various times on 
different sections of the water system of Taunton, drawn from 
observations extending over a period of three years. Where 
water is of bad quality the superintendent should study to 
find the general or local cause, and whether this unsatis- 
factory condition is constant, periodical or temporary. In 
one outlying district, on a line P pipe having a dead end, the 
quality of the water had given rise to much complaint, and 
although after flushing the trouble was removed, the water was as 
bad as ever after twenty-four hours. Finally it was decided to 








establish a fountain at this point, supplying it with water through 
a small pipe at the dead pay By vs pester all farther 
trouble was avoided. The general conclusion reached was, that te 
keep a water supply in a satisfactory condition as much depends on 
the care of the mains as on that of the reservoir. 

Mr. Gowing presented a paper on the best means of lazying 
water-pipes across a river, whether on the bed of the river or 
across a bridge, referring to some 8in. pipe laid under water at 
Skowhegan, Me., under his direction. 

Mr. Holden, Superintendent, Nashua, N.H., spoke of some 
700ft. of ire which he was going to lay across the Merrimac 
River. @ proposed to carry this over a bridge, and to use 
wrought iron or steel pipe. 

Mr. Phinebas Ball, of Worcester, Mass,, gave an account of 
laying certain water mains for the Springfield, Mass., Water- 
works in 1874, It was necessary to cross the Chicopee River at 
a point where there was a rapid fall. On either side an abutment 
was built, making a span of 173ft. Two 24in. mains were made 
of gin. boiler iron rivetted together, and placed in position 
so as to form the upper chords of a bridge between the 
abutments. These pipes had expansion joints at each end. 
Water was let in during the latter part of December, 
1874, and —- the pipes were without any covering 
whatever no trouble was experienced from freezing. Another 
similar case at Newhaven, Conn., was referred to where, although 
the pipes were suspended under the bridge, they were entirely 
independent of it. At Greenfield, Mass., a number of years ago, 
some 8in. pipe was laid down a ravine or narrow gorge, partly on 
the rocks and partly on iron supports, and, although in use for six 
or seven years and exposed to the weather without any covering, 
there was said to have never been any trouble from freezing. In 
such cases, and those under consideration, Mr. Ball recommended 
wrought iron or steel pipe. 

In the discussion that followed, Mr. Dexter Brackett said that 
whether a pipe should be laid under or over a stream depended 
on the temperature to be met with. Referring to a 16in. pipe 
supplying the whole town of Everett a few years ago, be said 
that it was frozen solid, athough for zeveral years it had given 
no trouble. This pipe was not boxed in. To prevent freezing, Mr. 
Brackett thought that more dependence could be placed on a tight 
air space than on boxes filled with sawdust or similar material. 
In certain cases he had double-boxed the pipes and filled in 
the space between the boxes with coal tar asphalt so as to make an 
air-tight covering for the pipes themselves. In considering the 
—— of a pipe over or under a stream, it should be remembered 
that the Da over the stream is more accessible to the superinten- 
dent in determining leaks, &c. &c. Mr. Jones, ex-Superintendent 
Boston Waterworks, referred to the severity of the winter of 1875, 
when the city haa ten or fifteen streets opened to take care of 
frozen water pipes. During that winter 300. of service pipes 
were frozen. Of this length 2000ft. could not be reached until the 
spring. 








EMPLOYMENT ON IRISH LIGHT RAILWAYS. 


THE following is a return of the men and horses employed for 
the J eee ending February 2lst, 1891, as furnished by the Board 
of Works :— 
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Donegal—Killybegs, 19 miles ..| 16 482] 18 | 17 | 588 19 
Ballina—Killala, 8 miles .. ..| 30 | 410) 25 | 33 | 441) 20 
Westport—Mallaranny, 18 miles | 96 570) 11 | ©6 | 700) 1 
Mallaranny—Achill Sound.. | 32 | smo] 8 | 48 | 460) 12 
Galway—Clifden, 49} miles .| 43 695 | 19 | 52 | 980 33 
Killorglin —Valentia, 263 miles..| 22 774 | 25 | 40 | 9987 30 


Headford—Kenmare, 19} miles..| 14 225] 11 | 17) 286 14 
Skibbereen—Baltimore, 7} miles | 35 333 | 14 36 3474 
Bantry Extension, 1} miles ..| 8 18] 6 | 10 | 228) il 
Downpatrick—Ardglass, 8 miles | 7 81 2 4% 10 
Collooney—Claremorris, 47 miles | 92 | 2364 8 | 102 | 2856 «=—.20 
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Royat InstituTion.—Professor Victor Horsley, F.R.S., will 
give a discourse on ‘‘ Hydrophobia,” on Friday, March 20th, in 
place of Professor W. E. Ayrton, F.R.S., who is unable at present 
to give his promised lecture on ‘Electric Meters, Motors, and 
Money Matters.” 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief inspector of machinery: 
William Castle, to the Pembroke, additional, to date February 28rd. 
Inspector of machinery: Charles M. Johnson, to the Hibernia, 
additional, to date February 23rd. Fleet engineers: Charles W. 
Nibbs, to the Asia, for service in the Reserve, to date March 8th; 
William T. Coope, to the Indus, for service in the Reserve, to date 
February 27th. Staff engineer: Thomas F. Brown, to the 
Pembroke, for service in the Cyclops, to date February 27th. 
Chief engineers: James Lane, to the Satellite, to date January 
10th; Henry J. Locke, to the Indus, for service in the Gorgon, to 
date February 27th. Engineers: Percy Bingham, to the Nelson, 
and James Barber (i), to the Gleaner, to date February 21st; 
Arthur J. Johns, to the Racer, and John A. Cook, for temporary 
service, to the Spider, to date February 28th; John W. Midgley, 
to the Asia, to date March 8th. Assistant engineer: Lewis Wall, 
to the Asia, for service in the Katoomba, to date March 8th. 


Roya METEOROLOGICAL SocreTy.—This Seciety’s twelfth annual 
exhibition of instruments was opened on Tuesday evening, the 3rd 
inst., in the rooms of the Institution of Civil Engineers, 25, Great 
George-street, Westminster. The exhibition this year is devoted 
to rain and evaporation gauges, and such new instruments as have 
been constructed since the last exhibition. Almost every known 
pattern of rain gauge that has been used in this country is shown, 
and it is interesting to compare the old patterns with the new 

tterns. Most of the gauges have funnels 5in. or Sin. in diameter. 
he Meteorological Office 8in. gauge is generally regarded as the 
best gauge for ordinary observers to whom cost is not a primary 
object, as it has all the good features of the Glaisher and of the 
Snowdon patterns, and, being of copper, is very durable. In 
mountainous districts, where the rainfall is heavy and the gauges 
can only be periodically examined, gauges capable of holding 40in. 
or 50in. of rain must be used. Specimens of these gauges, as well 
as of the rain and snow gauges used in France, Germany, Russia, 
Switzerland, and the United States, are shown in the exhibition. 
Some interesting storm gauges and self-recording gauges are also 
exhibited. The evaporation gauges include several instruments 
employed for measuring the evaporation from a free surface of 
water, and others for use when growing plants. A number of new 
instruments are also exhibited, among which are various anemo- 
meters, recording barometers, and cameras for meteorological 
photography. An interesting collection of maps of rainfall over 
the British Isles and various parts of the world, as well as 
numerous photographs of floods, meteorological phenomena, &c., 
are also on view. The exhibition will remain open till Thursday, 
the 19tb instant. 
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COMPOUND ENGINES OF THE CITY AND 
SOUTH LONDON RAILWAY. 

Iy our impression of November 7th, 1890, we gave a general 
account of the City and South London Railway and the 
generating plant, including the engines. We now publish on 
page 183 a general view of the interior of the generating 
station, showing the arrangement of the engines and 
machines, and above another view showing particularly the 
engines, which are by Messrs. John Fowler and Co., Leeds. 
They have cylinders 17in. and 27in. diameter and 27in. 
stroke, and work at 100 revolutions per minute with steam 
at 100 1b., supplied by Lancashire boilers with Vicars stokers. 
The engines are fitted with automatic link cut-off gear, will 
give 375 indicated horse power, and are of exceptionally 
massive proportions. Another engine is to be added, 








THE ST. JAMES’S AND PALL MALL ELECTRIC 
LIGHT. 


WE illustrate in Figs. 1 to 4 current curves taken by the 


St. James’s and Pall Mall Electric Light Company, Limited. | 
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In all cases the ordinates are figured for hours and the 
abscisse for ampéres. Fig. 1 is the curve for the current 


sapplied to the Lyric Theatre for Saturday, November Ist, ' 


VIEW OF INTERIOR OF GENERATING STATION, 





1890, when there were two performances of “ La Cigale ;’’ the 
full black line represents the total current supplied from the 
mains of the lighting company, while the dotted line repre- 
sents the current supplied to the lamps. 

The Lyric Theatre is about 700 yards distant from the 


Fig. 2 





Fig. 3 





6 IDO iO 12010 20 3040 1020304050 
central station of the lighting company in Duke-street. The 
ordinary mains convey the current to Regent-circus, and from 
that point a special main supplies the stage, and this main is 
designed of such a size that the potential at full load falls 
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7 volts between the circus and the theatre, and thus gives a 
potential of 100 volts at the lamps. The secondary battery 
which was originally placed at the Lyric Theatre when it 
was lighted by a separate installation is not now capable of 
supplying much current, and is only used to a small degree 
for storage, but it acts as a buffer, so that when a number of 
lamps are switched on or off the variation in illumination of 
the remainder is not noticeable. There are regulators upon 
the battery circuit, by means of which the potential at the 
lamps can be adjusted, and when but few lamps are lighted, 
the fall of potential on the main being less, the battery takes 
a charge. 

In Fig. 1 the dotted line shows the total current passing 
to the lamps, and the full line shows the quantity of current 
taken off the mains of the company. It will be observed 


Fig. 4 


+ 


that at 10 a.m. the battery is being charged with about 
280 ampéres, while only about 30 ampéres are going to the 
lamps. During the period from midnight to 10 a.m. the 
lamps required to be lighted are supplied from the battery. 


| On Saturdays, when a morning performance is given, as in 


Fig. 1, of course about twice the ordinary amount of current 
is used. 

At night the connection between the central station and 
the theatre is broken, and this switching is under the control 


| of the theatre authorities. 


Fig. 2 represents a similar curve taken during a day upon 
which there were two performances of the “ Red Hussar,” 
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VERTICAL COMPOUND ENGINES, CITY AND SOUTH LONDON RAILWAY. 





MESSRS, JOHN FOWLER AND CO., LEEDS, ENGINEERS. 
(For description see page 182.) 














when the theatre was lighted by its own separate installation, McDONALD’S SAND DRIER. | description .—Fig. 1 is a vertical section; Fig.2 aplan; and 
the current supplied by the dynamo being almost constant oe Fig. 3 an elevation of the improved sand drier as applied to 
at 180 ampéres, as shown by the full line, while the quantity THE accompanying engravings illustrate an improved | a locomotive. A is the sand box; B, the valve; C,a stirrer 
used at the lamps reached 580 ampéres as a maximum. At form of McDonald’s well known sand drier for locomotives, | attached to the valve; D,’an annular steam chamber sur- 
this date the total supply was 392 units, while on November which will be readily understood from the following | rounding the sand outlet pipe E; F, the steam supply pipe; 


Ist, 1890, when the lighting 
was done by the St. James’s and 
Pall Mall Company, the total 
supply was 634 units, or nearly 
double. 

Fig. 3 shows first the total cur- 
rent supplied by the central station 
for all purposes, the full-line curve 
at the top representing the total 
ampéres for both sides of the three- 
wire system, of which the quan- 
tity represented by the dotted 
curve was upon cne side of the 
system, and that between the 
dotted curve and the full-line 
curve was upon the other side, 
and it will be seen on examina- 
tion that the balance is very close 
between the two. The shaded 
portion marked A represents the 
current supplied to the stage and 
other parts of the house, and is 
taken off one side of the three- 
wire system, while the shaded 
portion B represents the current 
supplied to the front of the house, 
supplied from the other side of the 
system ; this is taken off at a poten- 
tial of 105 volts, and a small re- 
sistance regulator is employed to 
reduce the potential to 100 volts 
upon the lamps on this circuit, 
so far as the theatre is con- 
cerned. 

The curve shown in Fig. 1 in- 
cludes, of course, both the shaded 
portions A and B in order to give 
the total current consumed. This 
is a good example of theatre light- 
ing, as there is practically a dupli- 
cate supply, and we are informed 
that the large variations in the 
amount of current used are 
scarcely felt at the company’s 
station in Duke-street. The 
curve shown in Fig. 4 is a fair 
sample of the supply upon a heavy 
winter day 






































McDONALD'S SAND DRIER, 


G, a drip valve; H a set screw for 
securing the sand pipe in its posi- 
tion; I, a vertical slot; andJ J, 
annular recesses formed within 
the eye of the steam chamber. 
The sand pipe may be adjusted to 
the required height above the rails 
by giving the sand pipe a quarter 
turn, when a nib formed on the 
sand pipe will enter one of the 
recesses J, after which the sand- 
pipe is re-turned and the set-screw 
is tightened. The sand drier is 
supplied by Mr. W. E. Heys, of 
Market-street, Manchester. 





SaLt WATER IN THE Gas WELLS.— 
Salt water is beginning to be a great 
nuisance to the oil and gas resources 
of North-Western Ohio. It is 
affecting the gas wells of Find- 
lay to a large extent, more notice- 
ably in the famous ‘‘ Karg,” which at 
times cannot be used for several days. 
After a period of rest, however, the 
disturbing element seemingly disap- 
pears, but—the Scientific American 
says—under high pressure upon the 
well returns. 

LIVERPOOL ENGINEERING SOCIETY. 
—At the last meeting of this Society 
a paper, entitled ‘‘ Foundations,” 
was read by Mr. H. G. F. Barham 
The author, in his paper, first dealt 
with trial borings for foundations 

enerally, and then passed on to a 
Secerigtlesi of foundations on rock 
and firm ground, including the 
excavation of sumps, timberings, 
and the preparation of rock sur- 
faces. The paper then dealt with 
the various Ban ao of forming foun- 
dations in soft ground. A descrip-- 
tion followed of foundations laid 
under water, first, by excluding the 
water by means of dams and coffer 
dams ; and, secondly, without exclud- 
ing water by the use of various forms 
of concrete; pile foundations- and 
pier sinking. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE NAVY. 

Sir,—The condition and protection of the mercantile navy of the 
British Empire being of the first and vital importance to our very ex- 
istence, it our imperative duty to satisfy ourselves that all 
preparations for its safety during war are as much attended to as 
possible. With our navy as weak as it will be in 1894, consisting of 
76 battleships, 88 cruisers, 189 small craft, 147 torpedo craft—total 
500, its satisfactory defence will be im ible. 

The tile navy ists of sailing vessels ; which, 
judging by the Alabama depredations, must, in the event of war 
with France alone, be kept in port, or be subject to destruction. 
The steamers amount to 6403, of which 328 only have a speed of 
12 knots and above. 

For the above and following particulars, see “‘ Lloyd’s Register 
of British and Foreiga Shipping ;” ‘‘ War Ships of the World,” see 
pp. 4and 5, tables 1 and 2; also “‘ List of Merchant Steamers havi 
a speed of twelve knots and above, arranged according to Speed an 
Flag ;” “ Navy List, January Ist, 1891 ;” ‘‘ Year Book of Com- 
merce, 1889.” 























Vessels of 12 knots and above. Deduct. Remain. 
- : Railway and _Hired by ¢ 
Knots. No. ol. Government. 5¢*89ing. 
19 12 6 6 0 
18} 1 1 0 0 
18 il 9 0 2 
174 6 1 4 1 
Ww 7 0 1 6 
lo} 2 1 1 Y) 
16 10 a 4 2 
15} 4 1 1 2 
15 $2 12 7 13 
14h 19 3 0 1s 
14 47 13 1 33 
13} 17 0 0 17 
13 6l 15 0 46 
12} 24 4 0 20 
12 75 ll 0 64 
a 328 8 25 222 


i 


By the above table it may be seen easily that the sum total of 
our fast tile st is 328; that of these eighty-one 
belong to railways—small vessels ; that Government hires twenty- 
five of the very best, and leaves for food supply, commerce, &c., 
222 only! But the First Lord of the Admiralty, Feb: 13th— 
see his statement below—names 120 more of 12 knots under, 
We have thus some 6000 under 12 knots speed! The total of the 
mercantile vessels, steamers and sailing, is 12,071—a gigantic job 
to protect, with a Navy numbering only 500 in 1894. The sailing 
vessels alone infinitely outnumber all our vessels in 1814, when 
our Navy numbered 759. i coal has to be made sure for 
6403 steamers and 500 for the Navy—including all vessels at home 
—all over the world. This is a very vast undertaking, needing 
immediate inquiry and a plan of campaign pre , for we have 
none. The last Admiralty statement was, ‘‘The days of convoy 
are past ;” but without a perfect coal supply, the Rehting and 
mercantile navies would be lysed and the empire ruined. 

The First Lord of the Admiralty is reported to have said, ‘“‘ There 
are about 120 vessels on the Admiralty list of ships suitable for 
cruiser colliers, The fastest of them are 12 knot ships, the average 
about 11 knots, which speed, it is considered, would be ample to 
enable them to cruise with a fleet. If necessary, faster ships could 
be adapted to the work in a short time. ‘‘We do not consider 
special inducements to build fast vessels necessary.” The First 
Lord does not say whether the speed of the 120 vessels is when 
loaded or at the measured miie speed, a speed which I consider 
about eight knots loaded, because during the late manceuvres the 
colliers could only obtain that speed loaded, and had to be towed 
and convoyed. 

We have only some 60,000 tons of coal this month at thirteen of 
our foreign naval coal depdts. Such a quantity during war would 
be truly ridiculously too little. Gibraltar, for instance, had only 
7000 tons, which a strong squadron would clear out in one visit. 
Such a depét should be prepared for another visit, as full speed— 
war speed—would necessitate a second supply in about four days. 
To the above thirteen stations very many should be added, such as 
Egypt, Red Sea, India, &e. Xe. 

We export some 33,000,000 tons of coal yearly—see ‘‘ Parliamen- 
tary Return,” No. 143, April 23rd, 1890, also ‘‘ Year Book of 
Commerce,” 1889. The capture of a collier would be more useful 
thana galleon. Weare so lamentably short of cruisers—dangerously 
so, may be said without e eration—that I should build batter 
vessels even than the City of Paris if possible as colliers, scouts, 
store ships, transports, &c. Where could we find a better school 
for our officers and men! Evidently—see table—our mercantile 
marine does not possess the necessary speed to help it during war, 
neither have our war cruisers sufficient coal capacity or speed. 
We need a great increase to our Navy of large steamers like the 
City of Paris, or better if possible ; for nothing smaller can success- 
fully chase at full speed to America, &c., for want of coal capacity. 
The increase is imperatively necessary. With sufficient cruisers 
convoy is very many times easier than in 1814. Our mercantile 
fleet could be divided into companies of hundreds or fifties, 
which, with the necessary convoy, would be far more 
manageable than in 1814. Our Government are most unwise 
in robbing the trade of its very few fastest. vessels—see table. 
All the 19-knot vessels down to 18-knot -are taken as if to 
ruin the last chance of food supply, communications, &c., whereas 
if we built such vessels for the Navy we should assist both 
navies. Such vessels could best perform very many duties, such 
as colliers, scouts, &c., during ce or war—are always ready. 
The ruin of the Navy is caused by senseless parsimony, which has 
robbed it of 53 millions since 1860—see ‘‘Navy Estimates.” 
Without a large expenditure for the Navy, the failure of our food, 
coal supply, commerce, &c., will be certain, and at the end of a 
few Rm our ruin would be accomplished in the event of war 
with France alone. With a proper Navy prosperity is certain. 
The French have four times as many steamers with a speed of 
over 12 knots, in proportion to the numbers on both sides, as we 
have—see ‘‘ Lloyd's ister,” as above. French steamers 526, 
of which 109 are of 12 knots and above, to English 6403, of which 
328 are of 12 knots and above, though only 222 remain to trade. 

Tuomas Symonps, Admiral of the Fleet. 

Torquay, March 2nd. 











SCREW PROPELLERS. 

Srr,—I notice in your issue of February 6th that Mr. H. C. 
Vogt, of Copenhagen, takes exception to Mr. Isherwood’s state- 
ment that “‘ negative slip exists nowhere but in the Admiralty 
reports of British war vessels” as too authoritative. 

r. Isherwood has been connected with our steam navy almost 
from its beginning. Entering in 1845, he was commissioned chief 
engineer in 1848 ; was Chief of the Bureau of Steam Engineering for 
eight years, including the four years of our war, and is now reti 
with the rank of Commodore, United States Navy. He has been 
for half a century, and is yet, a most active experimenter and 
writer upon subjects connected with steam engineering and navi- 
gation, and a most skilful designer, notably of the machinery of the 

g, a den ship of 4200 tons displ t—indicating 
4050-horse power, with a consumption of 341b. of anthracite coal 
per hour per horse-power. The speed for thirty-six hours atsea was 
16°76 nautical miles per hour, and for a single hour 17°75 nautical 
miles straight on, without heating a bearing. The steam pressure 
was 35 lb. per gauge, and the boilers were tested to 801b., and built 
of iron. 








It would seem to me that this gentleman has a right to speak 
with authority upon matters connected with steam navigation ; 
and while Mr. Vogt may be an authority u flying machines, for 
er. know, yet T would challenge him to produce a pro- 
peller, truly made, of 1ft. pitch, which will rise 100ft. in the air 
while making 100 revolutions. The experiment which Mr. Vogt 
details I have often performed for the amusement of my children, 
and the quickness of the first part of the flight is principally due 
to the greater speed which the flier has just as it starts. 

At any rate, I can see no point in Mr. Vogt’s two columns 
which has any bearing upon screws in water having ships attached 
to them. 


The statement quoted has passed into a proverb with us in the 
United States, and I supposed it had everywhere else ; but Copen- 
hagen is a long way off. 

In the examinations of our naval engineers thirty years ago, the 
question of “‘ negative slip” was a troublesome part. We were 
referred to those same old Admiralty reports for the fact, and to 
our imaginations for the reasons ; and it was a great relief to us 
when it was dropped, and we were no longer called upon to explain 
** facts that were not so.” ILLIAM N, HARRISON, 

Boston, Massachusetts, U.S.A., 

February, 19th. 


Sir,—I see I was right in supposing I must have misunderstood 
Mr. Batey’s rule, I should suggest that it might also be expressed 
thus :—Find the thrust in pounds, and divide it by the pressure 
in pounds per square foot at centre of screw. The result is blade 
area. Then find the breadth and length of blade as Mr. Batey 

roposes, starting at the radius where the pitch — is 45 deg. 
pe nothing particularly paradoxical in it, but it will not always 
apply; as, for instance, in ‘‘ Proceedings” Institution of Civil 
Engineers, vol. cii., there are given by Mr. Barnaby some results 
of experiments by Mr. Thornycroft with a 9in. model screw, with 
which a thrust of 251b. was obtained. The blade area was 18 
square inches, or 4 of a square foot, so that the | evap per square 
foot on the blade was Ib., which, by Mr. Batey’s rule, should 
have been got at about 3ft. immersion, whereas it was obtained 





yond without rng | 3 such an oar if moved astern and suddenly 
ipped into water will meet with an almost infinite resistance, 
The effect is seen if we drop a plank flat on water. Now, does or 
does not a screw blade meet with a resistance of this kind, which 
for want of a better name, I may call instant resistance. 





which is quite different from the steady pressure caused by 
heaving water astern! I do not know, 8 “ Superintending 
Engineer” or Mr. Batey ! 


arch 3rd, 1891. Tin Tack, 





Sir,—The screw propeller, so called from the configuration of 
its blade surfaces, does really not ise the functions of a screw, 
but is an immersed water-wheel with angular floats or vanes of 





“— obliquity. 
he slip of the screw propeller should not be calculated from the 
itch of its blade angen, but from the mean velocity of rotation, 
velocity of rotation is the real velocity imparted to the water 
in an opposite direction to the vessel's way. A screw, however, 
when in rotation and moving onward, constantly acts upon new 
bodies of water, and the suddenness with which the accelerated 
water comes in contact with undisturbed water will not permit. it 
to maintain the imparted velocity any great distance. 

Blades of great width at the periphery will keep up the accelera- 
tion of water for a longer period than narrow ones, hence the latter 
being more efficient. The pitches of the blades should be such 
that they can — follow up the speed imparted by the velocity 
of rotation; if ie too fine the speed of the vessel will become 
greater than the and what has heretofore been termed 
“negative slip” will be the result. The speed of the vessel will 
also be materially reduced, as the backs of the blades press against 
the water towards which they are advancing. The pitch also 
regulates the quantity of water acted upon as well as the direction 
of the water impa’ ; but it is wrong to say that a coarse pitch 
accelerates the water more than a fine pitch ; rather the contrary 
might often be the case. 

e value of an increasing pitch blade is not to be found in the 
gradual acceleration of the water, but in the gradual increase of 





with much less. In the same paper are given some experiments 
on a screw 6ft. 3in. diameter, by Mr. Mark Sells, in which a pres- 
sure of 3661b. per square foot of blade area, equivalent to an 
immersion of about 5ft. 8in., by Mr. Batey’s rule, was obtained. 
The immersion to centre of screw cannot have exceeded 4ft., so 
that the pressure per square foot exceeded by about 100 lb. that 
due to the immersion. . 

In some of the torpedo screws it is probable that pressures of 
over 10001b. per square foot may be got with screws immersed only 
4ft. or 5ft. at most, and there seems no obvious@ priori reason why 
a partial vacuum—in the sense of a pressure less than that of the 
atmosphere—should not be formed at the back of the blade. If so, 
the difference of pressures on the f after face of the 
blade might be anything from zero—when the screw was discon- 
nected, and revolved freely like a patent log—up to about 2000 Ib. 
per square foot, so that there appears no reason why this difference 
of pressures should not be just what Mr. Batey assumes, nor any 
reason why it should either. The instances I have quoted show 
that the pressure per square foot of blade is not always that due to 
the immersion, and in fact all the experimenters say that, provided 
the blades do not break the surface, depth of immersion makes 
scarcely any difference, nor does there seem to be any marked 
loss of efficiency in those cases where the pressure exceeds that due 
to the depth, or any inherent objection, therefore, to a partial 
vacuum at the back of the blades. 

Mr. Batey takes the blade as being practically of uniform width 
apparently; but of course his calculated width would be, if the 
actual breadth varied, the average one. If he will refer to the 
last column of my article in THE ENGINEER of September 19th, 
1890, he will find that I suggest there that very possibly, for a 
totally different set of reasons, combining Mr. Stromeyer’s method 
of calculating the power with mine, the breadth would come out 
nearly uniform, in most cases at least, I think; but I did not see 
any distinct reason why Mr. Batey’s assumption as to the difference 
of pressure on opposite faces of the blade must be necessarily true, 
and in the cases I have above cited, this difference of pressure— 
even neglecting the fact that the thrust is only its longitudinal 
component, — | varies with the blade angle—notably exceeds the 
pressure due to the ae 

Will Mr. Batey kindly take the trouble to examine what would 
be approximately the pressure per square foot of blade of a screw 
such as “‘ Superintending Engineer” s ted for a boat like the 
Bathurst, namely, about 5ft. or 5ft. 6in. diameter, taking 1400 indi- 
cated horse-power at 24 knots? That such a screw can give the 
thrust required with an immersion of shaft less than 5ft. I sup 
may be taken as proved by practice. I make the thrust somewhere 
about five tons, taking the same proportion of thrust to total power 
as Mr. Batey does in the case I proposed and in the Teutonic. Less 
than 20 square feet of blade area can work up to this thrust, 
so that the thrust per square foot of blade area can certainly 
exceed 550 lb., which would require 9ft. immersion or more, if the 
pressure were limited by the immersion. 

Belfast, March 2nd. Maurice F, FitzGeracp. 





S1r,—Professor FitzGerald’s last letter has taken us back to the 
starting-point of our discussion, or pretty near to it. The divaga- 
tion was due to the fact that Professor FitzGerald disputed the 
accuracy of my assertion that a body, such as a molecule of water, 
cannot describe a curved path unless it is subject to two forces. 
He has now virtually conceded the point, and granted that there 
must be a force and a resist I confess I do not myself see the 
distinction, but if it pleases Professor FitzGerald to regard gravity 
as a resistance and not a force, which prevents the moon from flying 
off into space under the influence of centrifugal force, I am content. 

The “ resistance” which prevents a molecule of water from flying 
away at a tangent from the blade of a propeller is the surrounding 
water, according to Professor FitzGerald. Hence we have a rope 
of water running astern from a screw propeller within a body of 
water at rest. t is how the explanation stands to me. 

For the sake of argument, or rather to avoid argument, I will 
concede that the proposition is true. Then we arc at once back at 
the original point. If we can tell what the cross section of this 
rope is, and its sternward velocity, we can calculate the thrust. If, 
for example, it has a diameter just equal to the propeller, and a 
8 represented by the slip, which bears a definite relation to 
the s) of the ship, I need not stop to explain to anyone who 
knows anything at all about propellers that the calculation of the 
thrust is the simplest thing in the world. 

Mr. Batey’s clever letter is unfortunately marred by the 
assumption that the depth of immersion—the hydraulic head— 
has something to do with the action of the propeller. That head is, 
in a word, a function of thrust. All the results of practice and 
experiment are to the contrary. A propeller derives its thrust 
entirely from the resistance which is offered to it by the mass of 
water driven astern. If the a did not really or virtually 
drive water astern, there would be no thrust. 

Rankine has stated very lucidly that, other things being equal, 
that propeller is the best that drives the largest quantity of water 
astern at the least velocity. The work of the engine is divided 
into two parts: one is spent in driving water astern, the other in 
forcing the ship ahead. Now the work spent on the water is 


i =W, and as the work varies as +®, we see how important it 
is that v should be small. This is the reason why jet’ propellers 
are so inefficient; 7 must be ~—_- 

The question arises here, Is slip simply the result of water going 
astern? If so, how does it happen that a screw which has 
too much slip probably drives astern more water than one 
with less slip? There is a point which needs clearing up about 








propellers intimately connected with this question. can best 
explain it by taking the case of anoar, Let us suppose an oar 





the vol of water acted upon. Such parts of the blade surface 
where the rotary speed is less than the speed of the vessel, will 
have no propulsive effect whatever. When a screw is set in rota- 
tion with the vessel moored to the wharf or dock, every particle of 
blade surface will come into full action, and the engines will not be 
able to attain the same number of revolutions as with the vessel 
in motion. The less the resistance from currents, head winds, and 
sea a vessel encounters, the smaller the effective propelling blade 
area becomes, and the less will be the power required for a given 
number of revolutions. ALEXANDER VOGELSANG., 
De Keyser’s Royal Hotel, Blackfriars, 
F London, E.C., March 4th. 





BABBAGE’S CALCULATING MACHINE. 

Srr,—I should like, with your permission, to say a few words 
with reference to your kindly notice of ‘ Babbage’s Calculating 
Machines,” 

He did not ‘retain the small portion of the difference engine 
which is kept at South Kensington.” That was from the very first, 
and is now, the property of Government. After the construction 
was abandoned, he purchased, at a price fixed by the Government 
valuer, some of the pieces ox | for putting together, or in a for- 
ward state of preparation. Many of these pieces came into my 
own possession in 1871, and from them the f ents now in the 
museum at Cambridge, and in University College, London, were 
put ther. It has always appeared to me a shameful thing that 
when the calculating part of the machine was mostly ready, and so 
= it actually fitted, A eaponi did Loo — the 
calculating part to ut together separately, as nm sug- 
gested by the Duke of Wellington, ae Prime Minister, in 1829. 

I have no doubt that my father would have seen it done, not- 
withstanding that his relations with the Government were strained, 
and his opinion of the practical use of the machine without a 
printing part very low. 

I cannot believe that if any mechanical engineer worth the name 
had seen the work at any time between 1833 and 1842—when the 
machine was given up by Government—he would have recommended 
that so much costly work so near completion should have been 
thrown away. I can find no record that any such inspection of the 
work was, in all that time, made by anyone for the Government. 
As to the question of the ‘‘ Endowment of Research,” it does not 
appear to me to be touched by this question. ‘‘ Endowment of 

rch” means, | presume, the endowment of those who pursue 
research. But my father never himself received anything in the 
shape of endowment, pension, or even reward, for his labours on the 
difference engine made for and the property of Government. 

Others have been rewarded for inventions resulting from research, 
but certainly not Charles Babbage ; on the contrary, his invention 
of night signalling in use in the navy and army is not even acknow- 
ledged his by the Government. Henry P. BasBace. 

Cheltenham, February 24th. 





DENSITY OF THE WATER IN MARINE BOILERS, 

Srr,—Would you kindly allow me to make inquiry through 
your correspondence columns as to the usual practice with regard 
to the density of the water in marine boilers! I believe this 
question has much to do with the phenorrena of corrosion. In 
fact, corrosion is ey attributed to some chemical action of 
distilled water ; but if we keep the water in the boiler as dense as it 
was kept in the old days of jet condensers and blowing off, it 
appears that the difficulty should not exist. Of course, as Mr. 
Seaton says in his excellent ‘‘ Manual,” “The amount of scale or salt 
deposited on the surface of the boiler does not depend on the 
density of the water, but only on the quantity of sea water 
pumped into the boiler, The boiler of a surface condensing engine 
may be worked with perfect safety and with economy when the 
water is four times the density of sea water—when the naval 
hydrometer registers 40 deg. and the mercantile 20 oz. ; indeed, 
the Boiler Committee appointed by the Admiralty recommends 
such boilers to be worked at 45 deg., and those of jet condensing 
engines at 35 deg.” 

t should be remembered that saline solutions are more stable 
when concentrated—a saturated solution of sulphate of copper 
may be boiled at length without decomposition ; but a weak solution 
of the same salt decomposes readily on being boiled. In the 
same manner one would imagine that the weaker the salt solution 
in the boiler the more the liability to decomposition, and con- 
sequent formation of corrosive substances, his consideration 
wy evidently to keeping the water as dense, or as salt as possible. 

ut in some quarters an opposite opinion is held, and it is 
endeavoured to keep the water as fresh as Fey in the boilers, 
Which of these two schools is right? hat is the orthodox 
practice! If concentrated sea water does not corrode the boiler, 
and distilled water does corrode it, it is clear that we should keep 
the water salt, although feeding with distilled or fresh water. 

f sea-going engineers woul give us their ideas and their 
experience on the subject, it would be doubtless acceptable to 
the engineering community at large and to shipowners, as well 


as to 
Palermo, Feb, 22nd. Ropert GILL, 
(For continuation of Letters see page 193.) 








Kinc’s CoLLEGE ENGINEERING Society.—At a meeting of this 
Society held on the 24th ult., Mr. Abbott read a paper on “Oil 
Gas.” The author commenced by giving a general account of the 
manufacture of oil gas—its distillation from petroleum or shale oil, 
washing, purifying, condensing, and compressing. He then went 
on to describe the Cook-street Gas Works, which supply the 
Caledonian Railway with oil gas, After dealing with the applica- 
tion of this gas to railway carriage lighting, he concluded with a 
comparison of the cost, cleanliness, and illuminating power of oil 
gas, as compared with oil for railway carriages, 
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RAILWAY MATTERS, 


In his report on the fatal collision which occurred on 
the 23rd December, at Broadstone Junction, on the London and 
South-Western Railway, Major Marindin says :—‘‘ The signalling 
arrangements at .his station are satisfactory, and I can suggest 
no way of preventing a collision caused, as this one was, by a 
driver passing a signal at danger.” 


To enable the guard of a train to give notice of break- 
down from any point on the line, M. Maubogne effects communi- 
cation between one or more of the telegraph wires and a 
micro-telephonic apparatus, to be carried by every train, by means 
of a conductor terminating in a hook, to be rubbed hard against 
the wire to secure contact in spite of oxidation, 


Mr. WANAMAKER proposes to intercalate a weighing 
machine between the body of every railway goods wagon and its 
under-frame, the loaded body to be transferred from its ordinary 
bearing to the knife edges by means of lever-worked oil pumps. 
He contends that the cost will be more than compensated by the 
saving of time and power in shunting to a weighbridge and making 
up the train. 


Tue Baldwin Locomotive Works during the year 1890 
constructed 952 new locomotives, an average of three for each 
working day, amounting in cost to 17,136,000 dols., or an average 
of 18,000 dols, each. To this is added repair work to the amouni 
of 3,000,000 dols. Erecting new shops and other buildings, which 
were begun last July, and are now occupied, have cost the firm 
1,000,000 dols, 


In Germany it is proposed to adopt the zone tariff to 
railways. It is, however, the subject of much controversy, 
although, on the whole, it is very favourably thought of. A 
petition in favour of the proposal points out that since the intro- 
duction of railways in Germany—now more than fifty years ago— 
the fares have remained precisely the same, whereas for other 
means of communication great reductions have taken place. 


In a report on a double collision that occurred on the 
7th January at Balshaw-lane crossing, near Euxton Station, on 
the London and North-Western Railway, Colonel F. H. Rich says: 
—‘* The primary cause of this double collision was the breaking of 
a link in the coupling of the front wagon of the goods train. 
This wagon belonged to the Furness Railway Company. The link 
broke in the weld, which was very defective, but I think long 
aud heavy goods trains should be made more secure by double 
couplings.” 

Tue Manchester, Sheffield, and Lincolnshire Railway 
Company announce that on and after the Ist of April they will 
discontinue booking second-class passengers over their system, 
except locally between Manchester and Staleybridge, Manchest 


NOTES AND MEMORANDA. 


Tue prices of gas supplied by the various companies 
throughout the country during the past year varied from 1s. 9d. 
per 1000ft. at Plymouth to 7s, 6d. at Walton-on-the-Naze. The 
prices of gas supplied by local authorities varied from 1s. 10d. at 
Leeds to 6s, 3d. at Bethesda, in North Wales. It is noteworthy 
that while Plymouth at 1s. 9d. and Leeds at 1s. 10d. made a 
protit, Bethesda at 6s, 3d, did not produce sufficient revenue to pay 
expenditure, Local authorities average 267 cubic feet per ton of 
coal carbonised Jess than companies, 


Durine the past year the receipts of the various Gas 
Companies of the country averaged 3s. 7°42d. per 1000 cubic feet 
of gas sold, and the expenditure 2s. 6-74d. per 1000 cubic feet of 
gas sold, the difference being 1s. 0°69d. per 1000. The corre- 
sponding figures for local authorities were 3s, 3°67d. and 2s. 4°4d., 
leaving a difference of 11‘27d. per 1000ft. It is stated as an actual 
fact that a case has been known in which the price of gas has been 
as low as 8°5d. per 1000 cubic feet. In Scotland many of the local 
authorities are under statutory obligations to supply gas at cost 
price. 

AccorpInG to a recent estimate of the glass bottle 
production of the world, the average daily output amounts to 
about 46,300 gross ; the estimate for the United States being only 
840, Germany, Belgium, Austria-Hungary, turn out about 
37,000 gross, or about four-fifths of the product of the world. 
France isso small as 100 gross. England turns out 6000 gross daily. 
Of the other producing countries Sweden makes the highest with 
1516 gross daily. Other countries than those already named 
are practically nothing. The United States share of the 
output is very small compared to other countries named outside 
of France, 


AccorDING to a lecture delivered +, dere Mohs at the 
Society of German Engineers, the deepest bore-hole of the earth 
is found in the province of Saxony. It has been made by the 
Prussian Administration of Mines, in the general interest of the 
country, for the eventual opening of coals near the village of 
Schladebach, near the stopping-place Kitschau on the railway line 
Corbetha-Leipzig. The total depth of this bore-hole, which has 
been made with a hollow diamond rock-drill and water-flushin 
during three and a-half years, is 1390 metres, its lower wid 
48 mm., and at the top 280mm. The expense amounted to more 
than 100,000 marks. 


At a meeting of the French Academy of Sciences a 
per was read on ‘‘ The Intensity of Telephonic Effects,” by M. 
E Mercadier. The conditions to be fulfilled in order to obtain the 
maximum effect in a telephone are:—(1) The movements of the 
lines of force of the field should be facilitated; (2) the greatest 





and Oldham, Manchester and Hayfield, Manchester and Maccles- 
field, and Manchester and Stockport, on the Wigan branch, and 
on the Chester and Wrexham lines, The company also intend to 
revise the first-class fares over their line locally, so that from the 
lst of April they will in no case exceed 14d. per mile. 


Tue South Kensington and Paddington Subway Rail- 
way Bill having been actually grouped for Committee, has been 
withdrawn from that position. The reason, it is understood, is, 
that as Mr. Plunket stated in the House of Commons, the pro- 
moters have agreed to certain important alterations in the scheme 
to conciliate the strong opposition it had aroused, a new Bill will 
be introduced, and, after second reading, be referred to another 
Committee, perhaps before Easter. The Bill for extending the 
City and South London Railway to Islington follows the Central 
London Railway Bill, before the Committee of which Mr. Hanbury 
is chairman, 

Tue West End Railway power plant in Boston, U.S., 
is now, it is said, well advanced, and will probably be running 
within the present year. The boiler house is 160ft. by 35ft., 
with side walls 3lft. high. The chimney is of brick, 255ft. high, 
27ft. 8in. in diameter at the base, and 17ft. near the top at the 
beginning of the outward flare. The flue is 13ft. in diameter, 
and is reported to have the largest coal burning capacity in the 
United States. The engine house when completed will be 300ft. 
by 173ft., with side walls 34ft. and main gable 64ft. high. 
Foundations for thirteen engines of 1000 nominal horse-power 
each are already laid. 


Tue first engine used on the Camden and Ambo 
Railway, says an American paper, is to have a monument to mar 
the point from which it first started. The point fixed upon by 
the engineers of the Amboy Division of the Pennsylvania Railway 
is near Mile Hollow, one mile from Bordentown, N.J. The first 
locomotive was built by George and Robert Stephenson, and 
arrived in Philadelphia in August, 1831. The only piece of 
permanent track then laid was three-fourths of a mile long, 
outside of Bordentown, The locomotive was transferred in 
wagons to this point and then put together, with a whiskey hogs- 
head on a four-wheeled platform car for a tender. Steam was 
first raised on September 15th, and the public trial took place on 
November 12th, under Mr, R. L. Stevens, of Hoboken, as general 
instructor and manager. 


In answer to a question in the House of Commons by 
Mr. Sexton, on Friday last, concerning the construction of Irish 
light railways, Mr, A. J. Balfour, said :—I do not think the hon. 
member has been rightly infurmed as to the feelings with which the 
light railway construction has been received in Ireland. It would 
be impossible, and, in my judgment, most inexpedient, even if 
possible, to limit the control of the engineers and contractors over 
the men they are employing. Neither should I think of interfering 
with their choice of gangers. My own belief is, that gangers not 
connected with the locality, and having no local ties and interests, 
are much more likely to be impartial than residents in the district 
from which the workmen are drawn, The advice of local officials, 
bared as it is upon their own observation, and upon information 
obtained from local clergy and others, has been largely acted upon, 
I am glad to think, by the contractors, But it would be unwise to 
bind them to take lists made up by local officials who have know- 
ledge of the condition of the poor, In several of the contracts the 
contractors have bound themselves to execute works involving as 
much unskilled labour as possible, and to employ, as far as practic- 
able, able-bodied persons living in the district in which the works 
are being constructed. The reports I have received from the 
various lines indicate that the persons employed are in the main 
drawn from the class requiring relief. 


In reporting on the explosion of the boiler of the 
engine of a goods train which occurred on November 27th, at 
Seaton Station, on the Workington and Seaton branch of the 
Furness Railway, Major-General Hutchinson says:—‘‘ This boiler 
explosion was caused by the upper middle plate having become, 
through grooving along the longitudinal joint on the left side, too 
weak to resist the steam pressure at which the engine was being 
worked, The ~~ in question met the lower plate with a lap 
joint and inside landing, and the grooving had taken place along 
this landing for nearly the whole length of the plate, the greatest 
depth being about a quarter of an inch. The engine had been 
stationary—after shunting—for a few minutes before the explosion 
occurred, The steam pressure at the time is stated to have been 
about 100 lb. to the square inch, the working pressure being 1201b. 
The boiler is about twenty years old, its mileage amounting to 
nearly 437,000 miles. It had been last examined internally five 
years ago, when it had to be re-tubed, and at this time no signs of 
grooving are said to have been detected. Old boilers, and 
particularly those constructed as this was, with lap joints, should 
certainly be subjected to more frequent internal inspection than 
the one in question, or, failing this, to a periodical hydraulic test 
at a pressure exceeding that of the working pressure.” 





Pp ber of the bobbin wires should cut the lines of force 
perpendicular to their direction ; (3) the thickness of the diaphragm 
should be diminished until it is just sufficient to absorb the 
greatest number of lines of force in its neighbourhood ; (4) the 
relation between the volume of the diaphragm induced to the total 
volume should be as large as possible. 


At arecent meeting of the Royal Society of Edinburgh 
Dr. John Murray read a paperon the form, structure, and distribution 
of manganese nodules in the deep sea. He exhibited a number of 
specimens of the nodules. Fragments of pumice stone, which have 
become waterlogged and have sunk to the bottom, frequently form 
the nuclei. In other cases the nuclei are pieces of rock, sharks’ 
teeth, ear-bones of whales, &c. Dr. Murray believes that the 
manganese is deposited from solution by way of the carbonates. 
While nodules are of comparatively rare occurrence in the shore 
deposits—blue muds—where organic life is greatest, they are 
found in great abundance in deep waters, where life is at a 
minimum. 


Some rare metals, possessing special qualities, are 
required for certain work. Thus palladium is used in making 
some parts of timepieces, and irridium for the points of gold pens, 
and the uninitiated have no idea of the value of such scarce pro- 
ducts. Vanadium costs, for instance, 123,900f. per kilogramme; 
zeconium, 79,295f.; and lithium, which is the lightest of metals, 
77,090f. per kilogramme. Rhodium, which is extremely hard and 
brittle, and is only fusible at a very high temperature, fetches 
25,330f.; and irridium, the heaviest substance hitherto discovered, 
costs 12,005f. per kilogramme. It will therefore be seen that gold 
and silver are far from being the most precious metals as far as 
their market value is concerned. 


A metHop for testing the hardness of iron and steel 
while in process of manufacture has been invented by Mr. C. A. 
Caspersson, Forsbacka Ironworks, Margretshill, Sweden. The 
inventor, it is said, conducts a current of electricity through a test 
piece of iron or steel, letting it melt the same, upon which the 
strength of the current necessitated in the operation is compared 
with the strength of current required for the fusion of a standard 
piece of metal of determined degree of hardness, and of the same 
diameter as the piece to be tested. The hardest piece will resist 
longest, but melt if the current be maintained sufficiently long. 
By the aid of an ampére meter, metals of varying hardness may be 
tabulated, so as to furnish a scale, it is said, of hardness. 


At a recent meeting of the Manchester Philosophical 
Society, Prof. Osborne Reynolds gave an account of an observation 
in the laboratory of Owens College during the late foggy weather. 
Some new belting was kept running four hours, at about 4000ft. 

rhour. The belting was quite bright and new when started, 

ut on being stop was found to be quite black and loaded 
with dirt collected during its rapid passage through the fi 
air. It was much the dirtiest thing in the laboratory. Prof. 
Reynolds pointed out the analogy to the dirtiness of an express 
train, the phenomenon in both cases being due to the fact that 
the rapidly moving body comes in contact with a greater quantity 
of air in a given time than a stationary body, and therefore picks 
up a greater quantity of atmospheric pollution. 


Far the most important in the list of Canadian 
minerals raised last Pig was coal, of which 2,719,478 tons were 
produced, and 665,315 tons were exported, the values being 
£1,116,836 and £466,981 respectively. The coal production 
showed an increase of 61,344 tons and £65,000, but the average 
increase of the oy few years was not maintained. The quantity 
produced by the Nova Scotian mines, indeed 1,967,089 tons— 
was less than the previous ~~ output by 22,000 tons; and the 
North-West Territories fell off to the extent of 17,760 tons, 
bringing their figure down to 97,364. On the other hand, British 
Columbia’s 649,409 tons were over 100,000 more than in the 
previous year. No less than £1,600,021 worth of coal was im- 
ported to the Dominion, anthracite contributing most largely to 
this amount. 


In a paper on “ The Use of Decomposed Granite Sand 
as a Natural Cement in Japan,” Mr. J. Takayama—Dingler’s 
Polytechnic Journal—says that in some provinces of Japan a sand 
consisting of decomposed granite is found, and is used as a cement 
in admixture with slaked lime. The author gives analyses of 
samples of the sand from different localities, which show that it 
contains a finely divided clayey material which, in combination 
with slaked lime, has the property of ‘hardening. Numerous 
experiments are detailed to show which is the best proportion in 
which to mix the sand and lime, and showing the influence of fresh 
water, sea water, and the action of frost upon the cement so 
formed, The cement is not so strong as Portland cement, but may 
be substituted for it in many cases on account of its cheapness. 
Fresh water has no action on it, but it is soon destroyed by the 
aetion of salt water, 





MISCELLANEA. 


Tue Ulster Sanitary Association has appointed Mr. 
W. Kaye Parry its consulting engineer. 


Tue Admiralty have placed the order for the machinery 
of the torpedo gunboat Antelope, now building at Devonport, 
with Mesers, Yarrow and Co., of Poplar. 


THE tunnel from Staten Island to Long Island has been 
authorised by President Harrison. This is the tunnel Mr. Erastus 
bene proposes to construct between New Utrecht and Staten 

sland. 


For one of the largest pumping engines in this country, 
that at Bradley; the authorities—according to our Birmingham 
correspondent—have difficulty in getting a supply of feed-water, 
although the engine lifts many thousands of tons per day. 


Mr. WatterR Rospert Kinippte, M. Inst. C.E., of 
3, Victoria-street, Westminster, has taken into partnership Mr. 
William Jaffrey, M. Inst. C.E., who has for many years been asso- 
ciated with him. The name of the firm is Kinipple and Jaffrey.” 


To give facility in mounting bicyclettes, and also to 
affcrd a ready means of coming to a standstill when required, M 
Jules Dodon adds an inclined strut on either side, terminating 
below in rollers, and depressed by a lever, thus constituting a 
temporary base of diamond form with four bearing points, while 
adding little more than 4 lb. to the weight of the machine, 


Tue refrigerating and freezing machinery for H.S.H. 
the Prince of Monaco’s yacht, Princess Alice, is on the Linde 
system, and is being supplied by the Linde British Refrigeration 
Company, of Queen Victoria-street, E.C. In addition to main- 
taining a freezing temperature in two insulated rooms, the 
machines will be arranged for freezing blocks of ice for the 
preservation of specimens of marine life and other objects of 
scientific interest. 


A commITTEE of engineering experts are about to 
assemble for reporting upon the condition of the new docks at 
Kidderpore, where difficulties have occurred with some parts of 
the walls which are built in what is described as a dena clay. 
Mr. J. H. Apjohn has already reported on the slipping of the 
walls and the method of treating them. The Government of India, 
the Bengal Government, and the Chamber of C ce, each 
nominate an engineer. 


Ir has been decided that the Arctic Expedition under 
the command of Civil Engineer Peary, of the United States Navy, 
shall leave Inglefield Gulf, on the West Coast of Greenland, and 
take a north-easterly course by sledges to the most northern point 
of the island, and thence northward so far as the ice is fixed. The 
itd will consist of picked men, and will leave New Bedford, 

assachusetts, on May Ist. The scientific and geographical 
societies of the country will defray the expenses. — Dalziel. 


Tue plant and machinery of the East Warwickshire 
Waterworks Company have, according to its last half-yearly report 
just issued, been maintained in good order during the year. A 
second well, 10ft. in diameter, is being sunk to the same depth as 
the present one, with the view of boring from the bottom of the 
new one to tap springs existing in deeper beds of rock. The work 
is now in progress. During the half year additional mains to the 
extent of 300 yards have been laid, the present length of mains 
being 11 miles 1120 yards. 


Tue Sheffield district is interested in an unusually large 
number of Bills now before Parliament. These include the Newark 
and Ollerton Railway Bill, the Aire and Calder and River Dun Navi- 
gations Bill, the Scarborough, Bridlington, and West Riding Junc- 
tion Railways Bill, the Sheffield and Midland Railway Companies’ 
Committee Bill, and the Manchester, Sheffield, and Lincolnshire 
Railway—Extension to London—Bill. The latter measure has just 
received the support of the Leicester Chamber of C ce and 
the Cutlers’ Company of Hallamshire, who have presented petitions 
to the House in its favour. 


In order to show the application of electricity to aerial 
navigation, a captive balloon, capable of seating ten persons, will 
be exhibited by Captain Rodeck at the forthcoming Frankfort 
Exhibition. The pulley which controls the ascent and descent will 
be operated by an electric motor, and a telephone wire will enable 
conversation to be carried on between those in the balloon and the 
people at the starting-point below. Experiments will be made with 
the view to the steering of the balloon by electricity, and in the 
filling of the balloon with electrically prepared water gas. Messrs. 
Siemens and Halske will make the electrical apparatus. 


At the annual meetting of Messrs. Vickers, Sons, and Co., 
the chairman—Mr. T. E. Vickers, J.P.—stated that the company 
was on the point of completing negotiations for important orders for 
armeur plates. These orders have now been received. They are 
for the side armour of the second-class battleship Centurion, one of 
the vessels in course of construction under the Admiralty pro- 
gramme for the strengthening of the fleet. The plates will be all- 
steel, varying in thickness from Sin. to 12in. Messrs, Charles 
Cammell and Co. have also booked another armour plate order—for 
the Harfleur, also a second-class battleship ; the plates, of course, 
will be the Wilson compound steel-faced type. 


Tue Home Secretary’s inquiry into dry coal-dust as a 
cause of explosions is iting general interest, as well as experi- 
ment, in ,the coalfields. At the Wharnecliffe Silkstone Collieries, 
the manager, Mr. Gilchrist, has adopted a plan which has 
met with the approval of miners under his charge. A number of 
square water barrels have been fixed on wheels, similar to an 
ordinary crane. These are regularly filled with water and drawn 
through the workings, the water dripping out as the barrels 
along. The effect has been to get rid of the dry dust which 
used to lie on the ground several inches in depth. 
practically, part of a firm good road. 


Ir is much to be regretted that the London County 
Council have adopted the recommendation of the Bridges Com- 
mittee ‘“‘ That they be authorised to instruct the engineer to 
prepare drawings, specifications, and conditions of contract for a 
tunnel at Blackwall not more than 27ft. external diameter and not 
less than 23ft. internal diameter, provision being made therein for 
vehicular and pedestrian traffic, and that tenders be invited for 
the construction of the works.” There are so many objections to 
the use of a tunnel that it may yet be hoped that the matter will 
be reconsidered. About a million sterling would be a lot of money 
to spend on a hole under the river, which probably in a few years 
would be rarely used. 


ENGINEERS connected with waterworks companies may, 
if the authorities of the South Staffordshire Waterworks Company 
are correct, expect to have rather a difficult time of it inthe coming 
summer. This concern, in its report, adopted at the half-yearly 
meeting in Birmingham this week, states that February had 
already failed to fulfil its traditions, as ‘‘ February fill dyke,” and 
the probability was that this year there would be a water famine, 
such as has not been known for years. The difficulties which 
organisations of this nature have already had to deal with lately 
were set forth by the chairman when he observed that he 
supposed there had never been a harder time for water companies 
than the past six months. They had a great drought last 
summer, following upon three or four dry years. The rainfall for 
the year 1890 was 10in. less than the average, the actual rainfall 
being 18in., instead of the average one of 28in. This was a serious 
matter for the company, for springs could not be replenished, 
except by the percolation of rain-water through the ground. 
Then they entered upon a period of frost, which was even more 
disastrous, 
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SMOKE AND FOG. 
In the House of Lords on Monday, Lord Stratheden 


$s | and Campbell moved the second reading of the Smoke 


Nuisance Abatement Metropolitan Bill, and the Bill was 
read a second time. Why, we fail to understand. The 
Bill, as it stands, is simply beneath criticism. One 
example will suffice. The words “opaque smoke” 
occur. The framers of the Bill no doubt found the 
phrase a little vague, and to give it solidity they explain 
‘‘ opaque smoke ” as “ smoke of such volume and density 
as unnecessarily to impair the atmosphere.” Nothing 
more, we imagine, will be heard of a Bill which, as Lord 
Salisbury said, “‘ was calculated to give infinite pleasure, 
amusement, and occupation to her Majesty’s Courts of 
Justice.” In the House of Commons on the same evening 
Viscount Wolmer asked the First Lord of the Treasury 
‘whether, considering the serious injury to health, the 
disturbance of business, and the hardships inflicted on 
many of the poorest wage-earners of the metropolis by 
the curtailment of their working hours, poco. by the 
increasing prevalence of fogs, her Majesty’ s Government 
would consider the advisability of appointing a Royal 
Commission to examine and report how far the evil was 
one which could be mitigated by legislation.” 

Mr. W. H. Smith’s reply was marked by common 
sense. ‘Her Majesty's Government are,” he said, “ in 
common with other inhabitants of the metropolis, 
extremely sensible of the serious injury, disturbance, and 
hardships inflicted by the increasing prevalence of fog. 
They are, however, sceptical as to the value of a Royal 
Commission for the investigation of the subject. It is 
notorious that the evil mainly arises from the smoke 
emitted by ordinary domestic fires, and the problem to be 
solved is whether it is possible by legislation to prohibit 
and {prevent the production of smoke in this way. A 
Bill was introduced into the House of Lords in 1887 with 
this object, and was referred after a second reading to a 
Select Committee, which took evidence which went to 
show that smoke could be prevented by the use of non- 
bituminous coal, by the substitution of coke or gas for 
coal for heating purposes, and possibly by the adoption 
of an improved grate and great care in lighting and feed- 
ing fires with common coal. The Bill was not proceeded 
with beyond this stage in 1887. Another Bill with the 
same object has been introduced and stands for second 
reading in the House of Lords this evening. If it should 
come down to the House, the noble lord will have an 
opportunity of considering whether it is possible by 
penalty on occupiers of houses and tenements to secure 
the object he has in view.” 

The desperate condition of the metropolis during a 
large portion of February has obviously tempted many 
rsons to suggest desperate remedies. The idea, how- 
ever, that a Royal Commission could effect any good is 
surprisingly absurd. ‘The facts are all known, or ought to 

nown. They are common property. London is not 

ys more afflicted by fogs than many other cities— 
iverpool, for example. The prevalence of fog in the 
English Channel commerce, causes awful loss of 
life and property, and gives much anxiety to mariners. 
We have not heard it suggested that Parliament should 
The difference between a Channel fog and a 
London fog is that the latter is charged with impurities 
and the former is not. The impurities result from the 
burning of coal, and consequently all attempts to purify 
London fog resolve themselves into suggestions for dis- 
pensing with the existing system of heating our houses 
and cooking. Now, so long as bituminous coal is burned 
in open fireplaces, so long will smoke go up the chimneys. 
Is it possible to dispense with the open fire? The 
answer is, Yes; but it is not convenient, and to dispense 
with it would introduce in the long run greater evils and 
more annoyance thatf fogs cause. For example, in 
America the nee fire is not used to anything like the 
extent to which we employ it. Houses are steam-heated, 
for example, by public companies. But it is perfectly well 
known that the result is in no sense satisfactory. 
heating pipes act by raising the temperature of the air in 
a house or room. The open fire heats by radiation, and 
the walls of the room radiate heat. It is thus possible to 
enjoy heat without being half-stifled. In a word, the 
human frame—at all events, the frames of Englishmen— 
finds in the open fire something akin to the effect of the 
sun’s heat. The character of the heating is the same in 
kind, but differing in degree; and hot-water or steam 
heating is a different thing altogether, and its general 
adoption would run up the mortality rate to a point far 
above fog maximum, for reasons clearly understood by 
physiologists and physicians. It has been proposed that 
instead of burning coal we should burn gas. The gas fire 
has, however, yet tobe invented which can take the place 
of coal. If the gas be burned with a luminous flame, then 





it is doubtful if the air would be much better than it 
would be if an equal amount of heat were to be had 
from coal. If it be burned in Bunsen burners, all the 
radiant value is taken out of it, and asbestos, or cast 
iron, or wire, or something of the kind, must be used to 
obtain radiant heat. There are few houses, we suppose, 
in which a “gas stove” cannot be found. We all know 
that they are handy and convenient, and frightfully 
costly to work, and the number of enthusiasts who heat 
their houses with gas alone can be counted on the fingers. 
There remains, then, but one expedient—the burning of 
smokeless solid fuel. How to burn bituminous coal in 
an open grate without producing smoke it passes the wit 
of man to conceive. There remain, then, anthracite 
and coke. One month's trial of either without any 
admixture of bituminous coal will suffice to con- 
vince the most incredulous householder that anthracite 
means madness, and that coke is synonymous with 
suicide. If it were possible to obtain in London a 
specially made coke which would not be too difficult to 
light and would leave little ash, it might have a chance of 
moderate adoption; but the gas coke which is alone 
available is totally unsuitable for use in living apartments. 
Let it be fowaces 9 however, that nothing but coke or 
anthracite was burned in London, and it is open to the 
gravest doubt if we should be much better off, or better 
off at all. The atmosphere would still be overloaded with 
carbonic anhydride, and possibly the quantity of that 
deadliest of poisons, carbonic oxide, would be augmented. 
It isnot by any means the easiest thing in the world to 
prevent coke fires from evolving carbonic oxide as well as 
carbonic acid, and anthracite is notorious for its sulphur ; 
so that even if we got rid of “blacks,” that would be 
aboutall that we should gain. 

The true and only remedy is one which is impossible to 
adopt without a very large outlay. As far as the existing 
portions of London are concerned, it is perhaps impos- 
sible under any conditions likely to occur in the present 
generation ; but in new districts it could be carried into 
practice. The plan has been suggested in these columns 
before. It consists in dealing with smoke in very much 
the same way in which we now deal with sewage. In 
every street should be constructed a culvert or fiue, and 
into this the chimneys of the houses at both sides of the 
street should open. In this there would be no difficulty. 
The inhabitants would not necessarily know whether the 
smoke went up or down. At suitable places either very 
tall chimneys could be constructed to provide sufficient 
draught, or exhausters worked by steam would be needed. 
Before the smoke was discharged into the air it might be 
washed, and the water, absorbing ammonia, would not be 
without value. There is no physical or mechanical diffi- 
culty in working in this way, where room can be had for 
the smoke culvert ; but it is clear that the disposal of 
smoke in this way ‘would add to the cost of life in cities. 
But as much may be said concerning the disposal of 


sewage. 
STEAM ON COMMON ROADS. 


Tue Highway Acts have now for some years barred 
the development of steam carriages for common roads. 
They have limited the use of steam-propelled vehicles to 
the not very numerous class of traction engines, ploughing 
engines, steam rollers, and self-propelling agricultural 
locomotives. It would at present be simply a waste of 
time to consider the reasons which have given legislation 
its existing form. To some extent, no doubt, builders of 
traction engines are themselves ‘responsible. But, we 
may ask, is it not time that some relaxation was made, 
and the use of machines of limited weight sanctioned, so 
long as certain regulations were complied with ? Under 
existing circumstances, for example, it is illegal to use a 
steam bicycle. It is illegal to use a vehicle propelled by 
petroleum. It is more than doubtful if a Bath chair 
driven by an electric motor, such as was exhibited 
recently at the Stanley Show, could be used on the high- 
way. We say “used,” because running a steam tri- 
cycle on the highway at a speed not exceeding four 
miles an hour, and preceded by a boy with a red 
flag, could scarcely be termed “using” it. Is there any 
reason why light steam-propelled vehicles should be 
placed in the same category with heavy engines weighing 
eight to fourteen tons? - We think not, and we believe 
that if the subject was once taken up, by a little effort a 
change for the better might be made in this respect. 
There can be no doubt that but for the Highway Acts a 
very considerable trade might be done in the construction 
of self-propelling pleasure carriages of various kinds. 
There is unquestionably a demand for such things, and 
plenty of ingenuity is available to produce them. Nothing 
stands in the way but a very one-sided and arbitrary 
law, concerning which few people have much to say that 
is good. 

Messrs. Bryan Donkin and Co. have received at their 
works from France a steam pheton, designed and con- 
structed by M. Serpollet. Concerning this vehicle we 
shall have more to say at another time. It marks, as 
we think, a distinct advance in steam common road 
locomotion, and serves very well to illustrate what we 
have said concerning the Highway Acts. In France the 
law differs from ours, and such vehicles may be used. 


All| The machine in question has run over more than 500 


miles of French roads at various speeds. Twelve miles 
an hour were easily reached and maintained. Our 
readers will probably remember that not long since we 
illustrated the Serpollet boiler, which is composed of 
thick steel tubes passed through rolls and squeezed so 
nearly flat that the chink, as we may call it, between 
the sides is not more than the twentieth of an inch wide. 
Water is pumped through this small space, and converted 
into steam as it goes. At first sight it might appear that 
speedy destruction awaited such a boiler by burning, but 

ractical tests have proved the contrary, and Serpollet 
Soham, after a year’s hard work, are apparently as good 
as ever. The steam pheton is fitted with a boiler of 
this kind driving a simple horizontal engine, which in 
turn drives the road wheels by means of a pitch chain, 
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The whole machine, which will carry eight persons, looks 
very much like an ordinary pheton. The question 
which will naturally be first asked is :—Will not such a 
machine be a nuisance on the road? There can be but 
one answer. No one, unless they were told, would know 
that steam was being used at all. There is no chimney, 
no safety valve, no visible exhaust. The fire is of coke. 
The fuel is stored in two little bunkers, one at each side 
of the furnace, and the vibration on the carriage as it 
runs suffices to shake the coke down to the fire. After a 
run of a dozen miles or so, the vehicle has to stop to 
get a few gallons of water put into the tanks, and then 
the fire is cleaned ; but there is no firing when running, 
nor a foot-plate, nor anything equivalent to one. There 
is a short tube opening near the ground, through which 
the products of combustion are discharged. The draught 
is maintained by the exhaust steam from the engine, but 
the exhaust is quite invisible, as the steam is so highly 
superheated that even the exhaust retains the character 
of a steam gas. There is never water enough in the 
boiler to generate steam enough to explode it, and the 
speed of the engine is regulated by the quantity of water 
pumped into the boiler, and not by a throttle valve. 

It will be seen that we have here a steam-propelled 
pleasure carriage which gives off no smoke and no steam. 
There is no safety valve, no cylinder cocks. To all 
intents and purposes the engine might just as well 
be driven by compressed air, as far as any external 
evidence of its source of motion is concerned. The noise 
made when running is about the same as that of any 
other carriage of the same weight and dimensions. The 
wheels are of wood with smooth tires; the driving wheels 
being about as substantial as those of an ordinary 
omnibus. We have no intention of saying that M. 
Serpollet has produced a faultless vehicle; we speak 
of it in this connection simply because all argu- 
ments in favour of altering ‘24 and 25 Vict. cap 70,” 
and “28 and 29 Vict. cap 83” have been met with the 
statement that there is not and cannot be a feasible loco- 
motive which will not emit steam and smoke and make a 
noise. Of course the proper reply to this contention is 
simply to produce the locomotive. There it now is in 
Bermondsey; and we believe that as soon as a suitable 
private road can be found near London, M. Serpollet will 
show what his engine can do. 

We submit that a machine, or machines of this kind, 
should not be classed with traction engines. The only 
objections which can be urged against such a machine is 
that it will frighten horses. On this point, however, we 
are extremely sceptical. Just the same thing was said 
when bicycles and tricycles began to come into use. In 
one or two cases accidents have no doubt occurred through 
horses taking fright; but that is true of furniture vans, 
travelling circuses, and variousother more or less abnormal 
vehicles. We have heard of a horse running away and 
smashing a tax cart, because he met a Lancashire boiler 
being hauled along a road. So far as we can see, there 
need be nothing in anyway frightful to a horse in a 
vehicle which proceeds silently along the road with- 
out developing alarming manifestations of any kind, 
albeit it is not drawn by a horse. As to the direc- 
tion which legislation should take, nothing very com- 
plex would be required. The law as regards traction 
engines, steam rollers, &c., should remain unaltered; an 
exception should be made in favour of vehicles used for 
the carriage of passengers. The red flag in front should 
be dispensed with. The speed through towns should be 
limited to four miles an hour instead of two; the speed 
in the country should be limited to nine miles an hour 
instead of four. No smoke or steam must be emitted ina 
visible form. There must be no steam-produced noise. 
Each vehicle must have a licence, say from the 
of Trade, which might be granted only after a sur- 
veyor of the Board has satisfied himself that the 
vehicle could be worked to comply with the Act. If 
it is not so worked—as, for example, if coal is burned 
instead of coke or anthracite—and smoke is produced, 
then let the owner be fined. As a matter of course, the 
owner must be held responsible for any damage that he 
does. This is of course the merest sketch of the direction 
which legislation should take. The great difficulty will 
lie in defining what is a steam-propelled passenger carriage 
within the meaning of the Act; but this objection is 
not insurmountable. For example, it might be enacted 
that no vehicle weighing more than two tons would 
come under the required definition. This would totally 
exclude all but passenger vehicles, and would give free 
play to the energies of electricians, gas motor engineers, 
and others. We fancy that if free scope were given to 
Coventry, for example, we should not be long without 
self-propelled vehicles. A considerable business is being 
done in electrical launches on the Thames. It may yet 
be that in all towns of any importance on the principal 
highways it will be possible to obtain charged 
storage batteries which will carry three or four tourists 
on their way rejoicing for some thirty or forty miles, 
when they can renew their store of power. These and 
many other possibilities are at hand in the immediate 
future, but an Act of Parliament stands in the way; 
an Act which has really no more todo, properly speaking, 
with light pleasure vehicles than it has to do with the 
taxation of canals or the control of public-houses. 





TWO UNCOMPLETED SHIP CANALS, 


THERE may be some reason for thinking that the attempts 
of French engineers to revive the unfortunate Panama Canal 
scheme are quite hopeless, but they might have been thought 
to have some chance of success with the ship canal that has 
been begun across the Isthmus of Corinth. Even this latter 
scheme is now giving rise to feelings of apprehensions that the 
shareholders of the company would fain conceal. The 
whole of the operations at the Isthmus of Corinth are veiled 
in mystery, and the shareholders are now demanding that 
some information upon the progress of the works should be 
forthcoming. The liquidation of the Société Internationale 
du Canal de Corinthe, and the reconstitution of the company 
under the patronage of Greek financiers, took place in 1889. 





Immense preparations were then made to carry on the work. 
A great quantity of plant was bought, workshops were erected 
along the line of the proposed canal, and they were served by 
a Decauville 9 owas of railway. Since that time nothing has 
been heard of how the works upon the canal are p ing, 
and notwithstanding the growing inquietude of the share- 
holders, no official report has been published that throws 
light upon this point. From an independent source, however, 
statements are forthcoming that, if true, fully explains this 
silence of the managing directors. They have, it is said, met 
with very serious difficulties that might with common fore- 
sight have been avoided. For instance, several sections of 
the canal that had been completed gave signs of falling in, 
owing to the slope of the argillaceous banks not being suffi- 
ciently great. A large expenditure is therefore now being 
made in banking the canal with solid masonry. As the route 
to be traversed is frequently as much as 80m. above sea level, 
it is obvious that the cost of the canal will be greater 
than had been estimated. Either the canal will have to be 
protected its whole length with solid masonry, or an 
enormous quantity of earth will have to be removed to make 
a level open canal with sufficiently sloping banks. It is the 
opinion of some French engineers that the company will 
probably incur the liabilities that attach to them in the event 
of their not completing the work within the stipulated 
time. The holders of profitless Panama Canal shares seem 
now to be plucking up hope that the big undertaking of 
M. de Lesseps will eventually be completed. This hope is 
based upon the success of the negotiations between M. Bona- 

Wyse and the Columbian Government, the result of 
which is to give the liquidator time to reconstitute if possible 
the moribund company. It is based also upon the many 
ingenious schemes that are being projected for completing the 
work. The latest of these schemes is the project of M. Amédée 
Sébillot, who proposes by means of a ship railway to connect 
the two unfinished portions of the canal. The works would 
be completed in three years, and would cost ten millions 
sterling. The locomotive isa novelty as regards design and 
construction. It is in the form of a ship’s cradle, and the 
mechanism for propulsion is contained in the hollow interior. 
The cradle sinks under the vessel, draws it out of the water, 
makes the journey overland in two hours, and floats the ship 
in the other section of the canal without any further 
manceuvring. It is stated that the possibility of the scheme 
has been reported on by the Cail Company, who, in the event 
of the project being financed, would naturally have the 
contract for the iron and engineering work. 


THE LONDON AND NORTH-WESTERN RAILWAY. 


THERE are some features in the report of the London and 
North-Western Railway Company that have escaped much 
notice, and that have interest for engineers. One of these is 
the large addition that has of late been made to the working 
stock, and that continues to be made in a more rapid ratio. 
In the last six months, £99,974 were expended on new 
rolling stock, the amount being spent chiefly in additional 
carriages and additional goods wagons. In the half-year that 
is now running its course, the estimated expenditure on 
additional rolling stock is officially put at £150,000, so that 
the rate of addition is still large. The company has only 
three new lines of any moment in course of construction— 
the Stalybridge Junction, the Buxton and High Peak Junc- 
tion, and the Daventry and Leamington line. On these 
three, however, £107,000 have already been spent, and at the 
present time the expenditure is officially estimated as at the 
rate of £8300 per month. But, as after the end of the 
current half-year, there will still be £279,000 to be spent, it 
is evident that the great bulk of the work has yet to be done, 
much of the expenditure hitherto having been made in the 
purchase of the necessary lands. Another feature is the 
lessening amount of the line maintained as single line. Of 
the mileage maintained, at the end of the last year, there 
were only 3614 miles that were single, whilst 1430 miles were 
“double or more” lines, whilst in the current half-year 
there are several plans for doubling of line. The pro- 
posals of the company, to be decided on in the present 
session of Parliament are, however, more extensive than 
those of recent years. The Bill includes new railways near 
Wortley and at Sheffield, a new dock at Garston, and short 
branch railways near Buxton, Weaste, &c., and other powers ; 
so that there is, iu the event of its passing, the probability of 
a larger area of work being undertaken by this great company 
in the next few years. In recent years the London and 
North-Western Railway has, perhaps, not spread out its 
lines as much as the Midland and other companies; but 
there is now the probability of more serious competition. 
The scheme of the Manchester and Sheffield Railway for an 
extension to London, the attempt to divert part of the Irish 
mail traffic to Larne for the north, and the grasping of more 
of the Yorkshire traffic by the Great Northern and Midland 
Railways, will have the effect of stimulating the premier line 
to efforts of which it has not of recent years shown much 
indication. 


COMMITTEES AND COUNSEL. 


PRESIDING over the Select Committee on the Central 
London Railway Bill, Mr. Hanbury has introduced a new 
and important rule of procedure, which, if generally 
adopted, will materially affect the gentlemen of the long 
robe practising in this department of the Legislature. The 
most influential members of the parliamentary bar are 
always in such great demand, and have therefore to conduct 
so many different Bills proceeding simultaneously, that they 
are frequently obliged to be absent from a Committee, 
until they are required for speech or for cross-exami- 
nation. Their juniors watch the examination in chief 
of a witness, and when their leaders return to cross- 
examine, they prompt them on the witness’s statements. 
This, however, is not always easy, nor is it always adequately 
done, and as the result, irrelevant questions or points already 
—— of are frequently revived, causing useless iteration 
and loss of time. To remedy this Mr. Hanbury refused to 
allow cross-examination by counsel who had not been present 
all through, and each time a counsel rose to cross-examine, 
he was required to say whether or not he had heard 
the evidence-in-chief. As it happened, all passed safely 
through thé ordeal until Mr. Bidder desired to cross- 
examine Sir Benjamin Baker. As he had been absent 
up to that moment, the chairman refused to let him proceed, 
and observed that his junior, Mr. Moon, who had been 
present, could conduct the examination. Against this ruling 
Mr. Pope, “on behalf of the Bar,” protested, urging that it 
was @ new practice; that it had been rejected by a Committee 
last year after a consultation with the authorities of the House, 
and that it would affect not only the Bar, but also clients, by 
obliging them to engage more counsel. Mr. Saunders, repre- 





senting the promoters, joined in this protest, and as the chair- 
semepe Se to his decision, Mr, Bidder said in that case he 
must retire from the room, but he observed that the ruling was 
contrary to the practice of the Courts of Law, and to both 
Houses of Parliament. The chairman explained that his 
object was to save time frequently lost through needless repe- 
titlons ;. but eventually, after consulting with his brother 
members, he announced that the Committee had decided to 
allow Mr. Bidder to proceed ‘‘on this occasion.” Mr. Bidder 
accordingly proceeded, but only by this special favour, and 
there is little doubt that the innovation will be applied by 
other Committees. It is founded on practical common 
sense, and although the few leaders of the parliamentary 
bar may not be pleased to have the demand upon their 
powers of ubiquity reduced, many other learned counsel may 
rejoice at the greater opening made for them, and clients 
may expect to have their interests better attended to. 


HARVEY ARMOUR PLATES AND CARPENTER PROJECTILES, 


A PLATE of steel 10}in. thick with a hard face, given by 
superficial carbonisation by a process invented by Mr. Harvey, 
of Newark, N.J., was tested at Annapolis on February 14th 
last, by the attack of three Holtzer and three Carpenter 
projectiles fired from a 6in. gun of 35 calibres. Each 
projectile weighed 1001b.; the charge was 4641b. of powder. 
This is said to have given a striking energy of 2988 foot-tons, 
which is the same as that of the 6in. projectile in the com- 
petitive trial in September last; which means a striking 
velocity of 2075ft. per second. The plate is said to have been 
“ simply severely cracked,” none of the projectiles remaining 
imbedded, and none perforating the plate. Two of the three 
Carpenter projectiles were shattered with only 4in. penetra- 
tion. One Holtzer penetrated 10in., but was badly broken up. 
The plate must have been a good one. The Carpenter pro- 
jectiles are said to have been pronounced as good as those of 
Holtzer. The above results, however, seem to show that they 
were inferior ; but the effects, both as to plate and projectile, 
are not so fully reported as to enable a judgment to be 
formed. The exact effect of each Holtzer Bae gowns | whose 
quality is well known would have furnished a standard of 
comparison, first for the plate, and through that for the 
Carpenter shot; but the single fact that one Holtzer pro- 
jectile broke with 10in. penetration, is only sufficient to 
suggest that the plate was good. The rest of the informa- 
tion is too general to amount to much, and were it not that 
no Holtzer projectile perforated the plate, the trial might have 
been that of a very ordinary plate and indifferent Carpenter 
projectile. 


THE STRENGTH OF MARINE BOILER FURNACES, 


In a recent impression we stated that the Board of Trade 
regarded Purves ribbed furnaces as weaker than F'ox’s corru- 
gated furnaces, ceteris paribus. We have been told that in © 
making this statement we have done the Purves flue an 
injustice, and we have been told that we made a mistake. 
ur authority is, however, unimpeachable. It is that of Mr. 
Trail. In his treatise on Boilers, on p. 346, will be found a 
table of the strengths of corrugated furnaces, and opposite the 
pressure 1601b., and under the thickness 4 in., we have as 
the proper diameter, 39-06in. On p. 350 is a similar table 
for Purves flues, and opposite 1601b., and under the thick- 
ness 3 in. is 34°37 as the proper diameter. In the same way 
all the figures in the tables substantiate the statement that 
we have made. It is of course possible that the Board of 
Trade engineers have seen reason for changing their opinions 
recently. As, however, Mr. Trail states that over 2000 Purves 
flues were in use at the time the tables in question were pre- 

red, he ought to have had data sufficient to prevent him 
_ making a mistake which did considerable injustice to 
Mr. Purves. We shall be glad to receive an explanation of the 
matter, either from Mr. Purves or any other competent 
authority. 








LITERATURE. 


The Chemistry of Tron and Steel Making. By W. Matutru 
Wituiams, F.C.S. London: Chatto and Windus. 1890. 
From the preface we gather that this octavo volume 
of 420 pages is largely a reprint of papers on iron 
and steel published in Nature, in 1870-71, of the 
Cantor lectures delivered before the Society of Arts 
in 1876 and published by the Society, and of a 
series of articles on “The Rationale of Practical 
Metallurgy,” contributed to Iron in 1882-83. The author 
was formerly chemist to the Atlas Works, Sheffield, and 
when there about twenty years ago delivered a series of 
lectures to the men, which probably form the basis of the 
text. This composite origin may account in some degree 
for the rather ancient flavour of much of the author’s 
matter, which is arranged in the order generally followed 
in elementary books on metallurgy—ores, fluxes, theory of 
the blast furnace, puddling, phosphorus in steel, and so 
on. The section on the blast furnace is mainly a popular 
exposition of the views of “ Mr. Lowthian Bell,” as the 
author prefers to call him; and the circumstance that 
carbonic oxide is produced at the tuyeres of a hot blast 
furnace, because the temperature there is above the disso- 
ciation temperature of carbonic acid, is said to have been 
hitherto overlooked. Possibly this may have been true 
when the paragraph was written, but for many years past 
it has been sufficiently familiar to all who have to do 
with furnaces and gas producers. Under the head of 
“Roasting,” which is considered to be of questionable 
advantage, exception is taken to the statement that iron 
pyrites is decomposed in the kiln, for two reasons: 
“ First, that scarcely any of the ores which are practi- 
cally used contain any notable quantity of pyrites; and 
secondly, if they did, such roasting would only drive away 
@ portion of the sulphur—would leave behind sufficient to 
do serious mischief.” This reads rather oddly when 
it is remembered with what care magnetic ores are 
desulphurised in Sweden in the Westman kiln; and that 
the largest ore-working in the world, the Cornwall Banks 
in Pennsylvania, produces over 800,000 tons annually of 
a low-produce magnetite containing 2 per cent. of sulphur 
which by careful roasting and fluxing is converted into 
Bessemer pig iron. Perhaps the use of the best tech- 
nological manual of its date, Tomlinson’s ‘ Cyclopedia 
of the Useful Arts, edition 1854,” may account for 
the author's peculiar views on this subject. The ideal 
blast furnace is conceived to be one of 50ft. in 
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height, with an extra ten or a dozen feet above to be 
used as coke-oven, mine, and limekiln, although a few 
lines farther on this is defined to be an imaginary con- 
dition—imagined for simplicity of expression—which can- 
not be fully carried out. At p. 164 mild open hearth 
steel is called, more properly, sheet i cast iron ; 
and at p. 127, incidentally to a description of the refinery, 
we are told that, by the conversion of grey into white 
iron, ‘‘ We have an iron well adapted for foundry pur- 
poses, the combined carbon giving it fusibility, while the 
removal of the silicon diminishes its brittleness.” 

From these extracts it may be gathered that the author 
1s not an absolutely trustworthy guide upon all the 
matters of which he treats, but apart from this the book 
is not without merit. The author has previously turned 
his attention to the chemistry of cookery, and his style 
recalls that of a predecessor in the same field, the late 
Dr. Kitchenor, curious scraps of information being mixed 
up with the more strictly scientific part of the text, and 
so making it lighter reading. A controversy with the 
Chemical Society about phosphorus in steel, arising 
from a statement in a report by the late Dr. W. A. 
Miller, ‘‘ That 0°298 per cent. of vs see Hane in steel-iron 
is obviously not such as to injure the quality,” is given 
at length. This would searcely have been worth repro- 
ducing, had not that view received some support at the 
time from other chemists, and subsequently found its 
embodiment in practice in the now forgotten phos- 
phorus steel of Terre Noire, but which made a consider- 
able stir at one time. 

In the description of the blast furnace, exception is 
taken to the suggestion that the term boshes may be 
derived from bauch, and the Scandinavian bossel, for 
bowl is considered as more likely to be the parent word, 
especially as in the old, and some modern, furnaces, this 
part was decidedly bowl-shaped. In regard to this it 
may be remarked that the word borsel is not peculiar to 
the Scandinavian languages, it being equally good German, 
and the meaning is a bowl of the kind used on bowling- 
greens, or a skittle ball, the relation of which to the 
shape of the blast furnace is not easy to make out. The 
new etymology, therefore, does not seem to be much 
better than the old one. 


Asbestos : Its Properties, Occurrence, and Uses. By Ropert 
H. Jones. 8vo., pp. 236. London: Crosby Lockwood and 
Co, 1890, 

AsouT three years since the author issued a pamphlet 

giving a short account of the Canadian asbestos mines, 

as well as descriptions of the more important uses to 
which asbestos was found applicable. This he has now 
extended so as to form a synopsis of what is known on 
the subject generally, in order that those who may be 
interested in this curious class of minerals may find the 
details at hand without having to hunt the subject up 
through a great number of reports, magazines, and other 
publications, which are not available to the general 
reader. Speaking generally, the asbestos of commerce is 
of two kinds, Italian and Canadian. The former is essen- 
tially a hydrated silica of magnesia containing at most 
3 per cent. of alumina, occurring in seams and nodular 
masses in crystalline schists in the higher Alpine valleys 
both on the French and Itahan slopes ; while the latter 
is a variety of serpentine usually containing iron and 
alumina in larger proportion than the former, with a corre- 
sponding difference in the length of the fibre, which is 
considerably shorter in the Canadian than the Italian 
mineral. This difference corresponds to difference in use, 
the largest fibre kinds being spun into yarns; while the 
shorter material is carded and spun like cotton for weav- 
ing, and the shortest converted into felt or millboard by 
an addition of a vegetable sizing material. The longest 
Italian fibre seems to spin with difficulty into yarns 
without an addition of cotton, and therefore it is 
said to be less suitable for steam packings than 
that from Canada. The Canadian mines are described 
in some detail, the more important ones being situated 
in the neighbourhood of Thetford, on the Quebec Cen- 
tral Railway; another group, situated at Wolfestown 
and Coleraine, about four miles further north, being of 

somewhat late development. The total yield in 1889, 

according to the Crown Land Commissioners of the pro- 

vince of Quebec, was 5919 tons, valued at 352,260 dols., 
or about £12 per ton. The prices realised in the autumn 
of 1889 were 125 to 130 dols. for No. 1; 75 to 80 dols. for 

No. 2; 35 to 40 dols. for No. 3; and 15 dols. for waste 

which had been previously unsaleable, all per ton of 2000 lb. 

In June, 1890, the price of No. 1 had reached £33 

ee ton in New York, with every prospect of its going 

igher. The United States consumption can only be par- 
tially met by its own mines, their yield having diminished 
from 1200 tons in 1882, to 150 tons in 1888. No estimate 
of the yield of the Italian mines is given, and a search 
through the excellent volumes of mineral statistics issued 
by the Italian Government has failed to give us any 
information, asbestos being there mentioned only inci- 
dentally with steatite, and as such is probably not 
considered as a mineral proper to be inspected and 
reported upon. The general impression conveyed by the 
author is that the demand for asbestos is far in excess of 
the supply, especially as regards the finer quality; and 
unless new sources of production are developed, the use 

must become restricted owing to the rise in prices. A 

description of these uses is contained in the second half of 

the volume, in which the author notices the various forms of 
packings, fire-proof felts, steampipe casings, and other arti- 
cles, in which asbestos has been adopted in one form or 
other, either alone or in conjunction with other substances. 
There is also a notice on substitutes and similarities, 
dealing with slag wool, steatite, and infusorial earth, 
and their uses as non-conducting envelopes and packings, 
and fire-proof paints. The difference between these 
spun-glass fibres and those of natural minerals is illus- 
trated by figures of microscopic sections of either kind, 
and the appearance of the natural asbestos is represented 
by photo-lithographs of a more or less graphic character. 





Those of the Canadian chrysotile or fibrous serpentine 
are the most successful, the Italian mineral appearing as 
a woody-looking substance, without any suggestion of 
its beautiful silky lustre. This is probably inevitable 
from the irregular reflection from the surface of the fibre 
giving a blurred outline to the photograph. Possibly 
also the amplification may be too great. The author 
deserves considerable credit for his work, which will be 
of value, as containing all that is to be learned of a 
comparatively unknown subject. Very full references 
are given to the authorities consulted. 


Soap Bubbles and the Forces which Mould them. By C.V. 
Boys, A.R.S.H., F.R.S., &e. Society for Promoting Chris- 
tian Knowledge, Northumberland-avenue, Charing Cross. 
“Romance of Science Series.” 1891. 

Tuoveu the three lectures contained in this volume were 

originally delivered before a juvenile audience, in the 

theatre of the London Institute, it need not be supposed 
that they are only suitable to and designed for children. 

There is much in them which will come most pleasantly 

to seniors. They are written simply and charmingly, in 

the real sense of the word; and the able way in which 

Mr. Boys leads his readers from wonder to wonder, and 

from reason to reason, renders the book fascinating even 

to those who may previously have no little knowledge of 
the subject. 

The first lecture is devoted to the exhibition of the 
elastic skin” of a liquid by experiment. It is, in fact, 
a discourse on surface tension, and is a gradual working up 
to the consideration of the forces moulding the bubbles, 
which come into more prominence in the second, and 
perhaps the most able lecture of the course. This we 
might call the mathematical lecture, if it was not for the 
fact that Mr. Boys, remembering that an elaborate dis- 
cussion on conic sections would be quite lost on juveniles, 
has cleverly steered his vessel round the rock on which 
she might have foundered with all hands; and yet, to 
complete the figure, has taken her near enough to let all 
catch a fair glimpse of the sirens on shore and to hear the 
tones of their voice, if as yet unable to distinguish the 
words. No formule have been employed, and yet the 
connection between the various conic section curves 
developed in filmy surfaces has been shown ; a particular 
emphasis being laid on the variety of forms of the 
surface of no pressure, to which the lecturer again refers 
in the last chapter, giving several remarkable examples. 
This final lecture deals more definitely with drops and 
bubbles than the previous lectures. In it are described a 
number of beautiful experiments, which it must have 
required no little sleight of hand to perform properly. A 
thaumatrope, showing the various phases in the forma- 
tion and fall of a drop of water is described, and a large 
diagram for the construction of such an one is given with 
the book. The interesting volume concludes with a 
chapter of hints on the manipulation of experimental 
soap bubbles. 


The Civil Engineer's Pocket-book. By Joun C. TRAUTWINE, 
C.E. Revised by J. C. TRavurwine, jun., C.E. Fifteenth 
edition. London: E. and F. N. Spon. New York: John 
Wiley and Sons. 1891. 

Tuts is the fortieth thousand of a pocket-book which 
treats of so many things that it might be named after 
the manner of some of the old books, “‘ The whole Art 
of Civil Engineering.” It is difficult to say when a book 
ceases to be a pocket-book and begins to be only a book. 
“Trautwine ” has grown so thick, in spite of the use of 
very nice thin paper, that its 900 or more of pages can- 
not be accurately described as forming a convenient 
pocket companion. It is, however, a very valuable and 
necessary book, more particularly to American engineers. 
It commences with mathematics, geometry, and men- 
suration, and then, after a complete set of all the 
usual tables, including powers and roots of numbers, 
sines, &c., it passes through trigonometry, levelling, sur- 
veying, mechanics, hydraulics, and dynamics, to practical 
notes and formule for or on almost every imaginable 
usual civil engineering subject, and some of that which, 
as a branch of civil engineering, is known as mechanical 
engineering. Very considerable additions and emenda- 
tions have been made in this edition, mostly such as are 
necessary to bring it up to date or in accord with modern 
notions of physics or mechanics. A great deal of that 
which is in the book an English engineer would not care 
to have in a pocket-book, but would prefer it were left in 
the elementary college or school works. The insertion 
of these things makes the book a mixture which is more 
useful to the half-educated than to the educated engineer 
for pocket use. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Art the fourteenth ordinary meeting of the Session on Tuesday, 
the 3rd of March, the President, Sir John Coode, K.C.M.G., being 
in the chair, the paper read was ‘‘On the Subterranean Water in 
the Chalk Formation of the bg x4 Thames, and its Relation to 
the Supply of London,” by . J. Thornhill Harrison, M. 
Inst. C.E. 

The author stated that the question of the supply of water 
to London from the chalk formation had on _ several 
occasions been discussed at the Institution, and that at least 
two schemes with this object in view had been unsuccessfully 
promoted in Parliament, the cause of failure in each case being 
identical, namely, the fear that the volume of the water in the 
rivers, deriving much of their supply from the chalk, would be 
largely diminished, to the serious injury of persons interested in 
such streams. By reference to the report of the Royal Com- 
mission on Water Supply, 1866, and to the opinion of Dr. Evans, 
the author showed how strong were the fears of this character 
entertained by persons who had studied the subject, and 
stated that unless apprehensions of this nature were shown to be 
groundless, and unless he was prepared to give convincing 
proofs that no such injuries would be caused tu rivers by the 
pro abstraction of water from the chalk, it would be useless 
to bring forward the present paper. The author’s intention was, 
therefore, to show not only that the Upper Thames chalk- 
basin could afford the requisite water-supply in abundant 
quantities, but also that the necessary volume might be safely 
withdrawn without detriment to the Thames or to any of its 
tributaries, 








Before dealing with the question of quantity, the experiments 
of the late Professor Ansted were cited, and the distinction 
made by him between the upper or flint-bearing chalk and 
the fe th coloured lower chalk, or clunch, was explained, 
These latter beds, which were — of holding much more 
water than the upper chalk, surrounded the valley of the Thames, 
and formed, by upheaval, the lofty ridges encircling the Thames 
basin. One square mile of dry upper chalk 1 yard thick con- 
tained gt By ye gallons of water, and, when saturated, 
it held 200,000,000 gallons ; while the same area and depth of 
lower chalk, when dry, held 12,000,000 gallons, and, when 
saturated, 180,000,000 gallons of water. The water in the chalk 
was probably conveyed to the point of issue by means of fissures, 
and these fissures, no doubt, accounted for the convection of the 
chalk-water from the at er of Devizes to the Thames, 
between Wallingford and Streatley, a distance of forty miles, 
Dealing with the relative proportions of the rainfall which sank 
into the chalk and the amount evaporated from the surface or 
absorbed by vegetation, the observations of Messrs. Lawes and 
Gilbert, of Mr. Greaves, and of Messrs. Dickinson and Evans 
were discussed, and it was pointed out that while Mr. Dickinson 
had found that out of a rainfall cf 27°843in., 10°65in. passed 
through 3ft. of chalk, Sir J. B. Lawes and Dr. Gilbert had 
observed that out of a mean rainfall of 31°45lin. during the years 
1871 to 1880, 14-04in. passed through 20in. of soil and 13-24lin. 
through 60in. In order to practically test these results, a series 
of actual measurements of the rainfall and of the discharge from 
a large area of the chalk would be advisable. In the absence of 
such statistics, in order to form an approximate estimate, the 
Wandle basin with a drainage area of about 56 square miles 
was selected. From observations by Mr. Braithwaite on the flow 
of the Wandle, the mean volume discharged from the above area 
was stated by the author to amount to 30,000,000 gallons per 
diem, which was =— to 13hin. of rain falling annually on 
56 square miles, is depth was fairly in accord with the 
previous computations, but it was exceeded by the estimate 
formed by the late Professor Ansted, who considered that at 
least 18in. out of a mean annual rainfall of 26in. in the East of 
England were received into the mass of the rock. Proceeding to 
apply these data to the chalk basin westward of London, the daily 
discharges from the principal rivers were first calculated. These 
were assumed to be :— 


From the Thames, Kennet,and Wye .. .. 150,000,000 gallons. 
He Colne and Lea .. .. .. «. 100,000,000 ,, 
Total 250,000,000 ,, 


These rivers discharged the surplus water from an area of about 
1200 square miles, and the above volume represented an annual 
rainfall of about 5in. There remained then, on the basis of Mr. 
Dickinson’s experiments, about 54in. still to be accounted for, or 
according to Messrs. Lawes and Gilbert’s experiments, and the 
estimate based upon the flow of the Wandle, about 8in. of the rain- 
fall which’ was not discharged by the ordinary channels, and the 

uestion presented itself, What became of this water? Mr. 
| ee Bm had suggested that large volumes of chalk-water, which 
he deemed equivalent to a daily supply of 408,000,000 gallons, 
at present escaped into the sea, but the author affirmed that in 
consequence of the existence of the great fault across the London 
basin, south of the Thames, this egress to the sea was barred. 
From a geological consideration of the London basin, he concluded 
that the only escape for this water seawards was over the surface 
of the London clay at Datchet, near Windsor, where that clay 
was at an elevation of about 47ft. above ordnance datum, being 
there covered with a bed of gravel 12ft. in thickness and one 
mile in width, the clay stratum constituting a species of weir. 
This gravel bed was stated to be in the nature of a great 
reservoir ; it extended from Datchet westward to Maidenhead, 
overlying the lower tertiary beds and the chalk, and attained 
in places a thickness of 30ft. The water in this bed did not 
depend for its supply upon the Thames, but, on the contrary, it 
added to the volume of the river as it passed by. The amount 
of water it contributed to the Thames was shown, by gaugings, to 
vary from 137,000,000 gallons per diem to 17,000,000 gallons, 
and these fluctuations were probably due, as was pointed out, 
to the regulation of the water-level in the river by the weirs. 
After entering this vast gravel bed, with an area of some forty 
square miles over the unalterable weir at Datchet, the water 
from the chalk, according to the author, found its way, by 
hidden springs, into the Thames between Maidenhead and 
Thames Ditton, causing an increase in the volume of the river, 
which varied, according to gaugings taken at different dates, 
from 249,500,000 gallons per diem in April, 1884, to 45,000,000 
gallons daily in November, 1890. 

Attention was next directed to a second gravel bed, lying to the 
north of the London clay barrier between Slough and Kingston, 
which covered an area of about fifty square miles between Burnham 
on the west and the eastern part of London. This bed also formed 
an extensive reservoir and an underground river, by which a large 
volume of water was carried to the Thames. This gravel 
was crossed by the river nearly at right angles between Kings- 
ton and Brentford, where it was for the greater part of the 
distance an open tidal stream without locks, and the water could 
thus pass from the gravel into the river at all times, except 
when the tide was up. Between Teddington and Kew the 
volume of the Thames was largely increased ; the increment 
amounted to little short of 440,000,000 gallons daily in a dry 
season, and the author argued that from this source alone a 
daily volume of 100,000,000 gallons might safely be withdrawn 
for the supply of London and its suburbs for centuries to come, 
without interfering in any way with the volume of water 
which was collected and carried by the Thames between 
Maidenhead and Teddington. If this supply were adopted 
the present daily withdrawal of 100,000,000 galions from 
the Teanes at Hampton might be discontinued. By observa- 
tion of the level of springs in the chalk about Marlborough 
it was shown that at Christmas, 1890, the level of the water 
in the chalk-downs was upwards of 400ft. above the outlet 
over the London clay at Datchet. The author estimated 
the area of the collecting-ground for the Windsor reservoir at 
630 square miles, and that of the Slough reservoir at 570 
square miles, Various methods were pointed out for inter- 
cepting these undergrouud waters before they passed into the 
river. The ultimate choice of the Slough or the Windsor gravel 
beds for the source of the London supply would depend upon 
which of the two proved to be better in quality. If the water from 
the Windsor reservoir were to be preferred, the author stated that 
a scheme suggested by him in 1884 for its collection and carriage 
to London might be adopted with certain modifications. In this 
case the water abstracted at or near Dorney would have to be 
replaced by an equal quantity taken from the Slough reservoir and 
discharged into the Thames above Windsor. 

Three sch were propounded by the author for the intercep- 
tion of the water forming the uuderground river in the Slough 
gravel; of these he stated that the cheapest would be the con- 
struction of a culvert in the nature of a dam in a northerly direc- 
tion from Hampton to Cranford. To this culvert-the water would 
be admitted under control, but the surplus water would be allowed 
to flow over it at a lower level than that at which it at present 
stocd in the gravel. The other methods were also in the nature of 
collecting culverts, passing either from Salt Hill to Farnham Royal 
or from Uxbridge to Langley Marsh. 











THE recent decision of the Paris Municipality, that all 
kinds of machinery employed in French central electric light 
stations shall be manufactured in France, will compel several 
foreign companies to establish works in that country. The 
Babcock and Wilcox Company has, in order not to lose the sale of 
boilers up to 10,000-horse power, entered into an agreement with 
the Creusot Works to undertake the construction of the boilers, 
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The bppecinn. is one of * bg Raga hours’ steam 
trial of a compound Worthi n -duty pumping engine 
constructed by Messrs. Janel tose po | bo. ag est 
Middlesex Waterworks on November 17th and 18th, 1890 :— 

General description of the pumping engine.—The engine is 
of the ordinary Worthington type, and consists of a pair of 
horizontal compound engines placed side by side, each work- 
ing a double-acting pump. There is no crank shaft or fly- 
wheel. Each engine works the main valves of its fellow, but 
the expansion valves, which are attached to both high and 
low-pressure cylinders, are worked direct by the engine to 
which they belong. The variations in the steam pressure on 
the pistons, due to the high grade of expansion employed, 
are que by means o} compensating cylinders, which 
form the “ high-duty attachment,” an essential feature in this 
engine, the action of which will be described in detail later on. 
The main steam valves are of the Corliss type. Two are provided 
to each high-pressure cylinder, and serve both for steam and 
exhaust. The low-pressure cylinders are each provided with 
four valves, two for steam above and two for exhaust below. 
The expansion valves consist of two plates, working on a fixed 
seat in the valve chest. The grade of expansion is variable 
by hand. The high-pressure cylinders are placed next to the 
pumps and have a single piston-rod, whilst the low-pressure 
cylinders have each two rods, ing outside the high- 
pressure cylinders. The three are connected together, 
and to the pump rod, by a crosshead. The pumps are con- 
nected to the cylinders by means of a strong cast iron frame, 
so that the whole forms one rigid and self-contained mass. 
The pumps are bolted down to the foundations, but the 
cylinders are not, and consequently quite free to move by 
expansion or contraction. To these connecting-frames are 
attached the oscillating or compensating cylinders which 
form the “ high-duty attachment,” which permit, as already 
stated, the use of high grades of expansion. The pumps are 
of the usual Worthington type, consisting of two chambers 
having a common partition wall, in which there is a collar 
or sleeve, through which a solid plunger works, the pump 
valves being multiple as is usual. The engines are provided 
with a jet condenser, and each engine has a pair of air 
pumps, which, as space is limited, are arranged beaeath it. 
These air pumps are worked by a lever and rock-shaft, which 
gives motion to the steam valves. The foundations are those 
on which two Cornish beam engines had been at work for 
many years, and were scarcely altered when the Worthington 
engine was put down. The general action of the engine 
resembles that for a pair of engines connected to a common 
crank shaft, with cranks at right angles. There are, however, 
no cranks or connecting-rods, so that the length of the stroke 
is not controlled by any positive mechanism, but only by the 
adjustment of the valves and of the oscillating cylinders, or 
high-duty attachment already mentioned. As the pistons are 
not constrained to move with definite relative velocities but 
work independently, each taking up the work of the other as 
it approaches the end of its stroke, the flow of water is more 
regular than in the case of a pair of coupled fly-wheel 
engines. 

Leading Dimensions. 


Diameter of high-pressure cylinders +. 22in. 

9 low os os kuch esos, ieee ae 

9” high-pressure piston-rod, one on one side ..  4in. 

- lo “ 6 two on one side .. 4in. 

” pumps A.. ie ania, ee 19°485in. 

a ae 19°492in, 

a pump-rod, oneononeside .. .. .. .. 4}in. 
Common length of stroke for cylinders and pumps.. .. 48in. 
Extreme length of stroke possible from cover to cover o! 

a Re ae ie eer eee 

Diameter of oscillating compensating cylinders, two to 

EE ce ann ae, ae Ves. dean oe 8 gO 
Hence :— 

Mean effective area of high-pressure cylinder .. -. 872°S2 sq. in. 
~ fe pe low me ai ; -.» 1489°638q in. 
ye * o pump plunger .. .. .. .. «. 201°205sq.in. 

Area of oscillating cylinders, twotoeach pump .. .. 50°27 sq.in. 

Pounds per square inch on pump plunger—per poun 

per square inch effective on high-pressure cylinder .. 1°2841b. 
Pounds per square inch on pump plunger—per pound 

per square inch effective on low-pressure eyteler +» 4°9431b, 
Ratio of area of high and low-pressure pistons .. .. 8851 
Gallons displaced per foot of piston travel .. oo os 13008 


The diameter of the pump plungers was measured by 
Professor Unwin from gauges prepared by Mr. Hervey, C.E., 
the engineer of the West Middlesex Waterworks. The other 
dimensions are taken from the manufacturer's drawings. 
Manner of experimenting.—The trial lasted from 10 a.m. 
on Monday, November 17th, to 10 a.m. on Tuesday, Novem- 
ber 18th. Between 8.30 a.m. and 9.30 a.m. on Monday the 
fires were cleaned and clinkered, so that by ten o’clock they 
were bright and clear. The depth of coal on the grates was 
then estimated, the height of water in the gauge glasses 
noted, and the trial commenced. At or about the same time 
on Tuesday morning the fires were again cleaned and made 
up, so that at the conclusion of the trial—10 a.m.—the fires 
were clean and bright, and practically in the same condition 
as at the commencement; and the coal consumed in restoring 
fires is therefore included in the total consumption. The water 
in the boilers also was brought back at the end of the trial to 
the same level in the gauges as at its commencement. The 
engine under experiment was performing the normal work of 
the waterworks. It pumped into the general system of mains 
in common with several other Cornish and rotative engines, 
which were stopped and started from time to time during 
the day according to the demand. The water pressure 
oscillated continually, and was subject to great and sudden 
variations, due to the varying draught on the main. A 
statement of the working of the other engines is appended. 
The coal was weighed in sacks, each nominally containin 
2cwt. The weighments were checked by hanging stam 
weights of 2cwt. to the arm of the steelyard, to which the 
sacks were suspended in weighing. The coal used was 
“ Nixon’s Navigation.” It was wet, and considering the 
large percentage of ash, cannot be said to have been of 
bed excellent quality. The feed-water supplied to the 
boiler was measured by means of a tank. It was taken 
from the mains, and not from the hot well. The tank 
had a sharp-lipped overflow pipe above, and the discharge 
pipe below was also turned up and terminated in a circular 
orifice with a thin edge; so that exactly equal tanksfull of 
water could be discharged, as required, into a cistern below, 
whence the donkey engine pumped the water to the boilers. 
The exhaust steam from the donkey engine was passed into 
the cistern, whence it drew the feed-water, being completely 
condensed and heating it to a certain extent. The whole of 
the heat rejected by the donkey engine in its exhaust steam 
was therefore returned to the boiler. The precise amount of 
heat, corresponding to the work done in pumping the feed 
into the boiler, is converted into work. None is rejected. 
In the present instance the donkey pumped the feed from the 
mains at a temperature of 50 deg., instead of from the hot- 
well at about 70 deg., so that every pound of water had to 


be raised 20 deg. more than it would have been if taken from 
the hot-well. is occasions a loss, as will be shown later 
on. The jacket drains returned to the boilers, so that the 
feed-water measured represents the amount of steam passing 
through the cylinders only, exclusive of that condensed in 
the jacket. The principal object of the trial was to deter- 
mine the coal consumption, so that it was thought desirable 
to disturb the no conditions of working as little as 
possible. The contents of the measuring tank were ascer- 
tained by weighing twice, with reversed arms of the balance, 
and the two weighments, which were made by about 90 Ib. 
at a time, agreed toloz. The time of delivering each tank- 
full of feed water, as well as the total number used, was 
recorded by observers. To check the same, a counter was 
provided, worked by a float, which rose and fell with the 
water in the measuring tank. The measurement of the 
stroke of the engine, which, as I have said, is not limited by 
any positive mechanism, formed an important factor in the 
experiment. To obtain this with sufficient precision, scales, 


graduated into inches and tenths, were attached to the frames |’ 


of the engine. A pointer, fixed to each crosshead, marked 
the position of the pistons with regard to their central posi- 
tion on these scales, at or near to the end of their stroke. 
Two observers noted the position of the pistons as they 
ra for an instant at the ends of 100 consecutive strokes. 

his was done every fifteen minutes alternately, first on one 
engine and then on the other. The mean of these 9600 mea- 
surements was taken asthe mean stroke. The measurements 
were made at regular intervals, without selection of time, or 
special adjustment of the stroke. The pressure in the mains, 
against which the pumps worked, was measured by means of 
a mercurial pressure gauge. The suction lift was determined 
by means of a float and scale. Both were recorded at in- 
tervals of 15 minutes. The mean reading of the pressure 
gauge, which was graduated in feet of water, was checked by 
actual measurement in inches, and found to very 
nearly with the scale reading. The actual height of the mer- 
curial column, corresponding to the mean reading of the 
gauge is, however, used in the principal calculations. In the 
following calculations, although there are no revolving parts, 
the expression ‘revolution’ is used in the sense of a pair of 
complete strokes of each engine, the cycle corresponding to a 
revolution of the crank shaft of a similar pair of rotative engines. 
The expression ‘‘ pump horse-power”’ signifies the space swept 
through by pistons per minute, multiplied by the pressure on 
the pump piston in lbs., and divided by 33,000. It is there- 
fore the work done on the water by the engine, exclusive of 
friction of engine and pumps. 

Results of the Trial. 





Total number of revolutions made in 24 hours .. .. 28,917 
Therefore mean number of revolutions per minute.. 20°081 
Mean mercurial column in water-pressure gauge .. 154°8in. 
Mean depth of surface water in suction well below 

the zero of mercurial gauge, infeet .. .. .. 8°74ft. 
Temperature of mercury in pressure gauge. . - 72° Fah, 
Temperature of waterinmains .. .. .. .. .. 50° 
Therefore, pressure on pump plunger, in pounds per 

square inch— 

154°S 848°75 Ib. pps ° 8°74ft. aac = ene 

es RTE: ro" - a2") } + {SHE x oaaonib, } = 79821b. 


Mean length of stroke, ininches .. .. .. 
aad swept through per revolution, n feet 
ence, mean oe developed = 
Vv. 


-. 48 14in. 
- 16 05ft. nearly 





t. area. Ib. 
28,917 x 1605 x 291 205 x 79°52 = 296 
24x60 x 383,000 

Gross weight of coal consumed... o waco BO,00TEy, 
Ashes weighed .. .. .. .«. 282 1b. 
Clinker weighed .. 412 1b. 
TORE od. Geta ce ve 00 . 644Ib. 
Hence, net fuel burned .. .. .. 2. 22 oe oe 10,38 Ib. 
Gross pounds of coal per pump horse-power per hour 2°03 nearly 
Net fuel burned per pump horse-power per hour .. 1°91 nearly 
Duty ta wets 61 oe oo ne. 00 - ve.) nel oe - ce. —apepee 
Number of measuring tanks of water supplied to 

WO a oe cc, es SS a Ss 161 + 9° 
Contents of measuring tank in eerie o ce oe os S44Ib. + 10508. 
Hence, total feed-water supplied to boiler .. 87,906 Ib. 


Therefore, weight of steam through cylinders per 


pump horse-power per hour = °7906 _ 


io 16°2 Ib. nearly 
24 x 226 
Steam through cylinders per stroke = “76 Ib. 
Numerous diagrams were taken during the trial, which gave 
the following results :— 


h = mean effective forward pressure in high-pressure cylinders 34-07 
l = mean effective forward pressure in low-pressure cylinders 9°55 
H = Effective pressure per square inch of pump due to steam 
pressure in high-pressure cylinder .. .. .. .. «.: 43°74 
L = Effective pressure per square inch of pump due to steam 
pressure in low-pressure cylinder.. .. .. .. .. .. 47°22 
8S = H + L = Total working pressure of steam per square inch 
3. F.C ee are 
Water pressure in pounds per square inch .. . 78°92 
E= M4 = Efficiency of engines... .. .. 0°87 


A subsequent experiment to test the efficiency of the 
engines, made on the 1st of January, gave practically 
the same result, so that the loss of energy by internal 
friction of the engine and pumps is 13 per cent. nearly. 
The average steam pressure was about 80 lb. above 
the atmosphere, corresponding to a temperature of about 
324 deg. Fah. Approximate temperature of hot well, 70 deg.; 
the total heat of hesaion of 1 Ib. steam at 324 deg. from 
32 deg. = 1180°8; less 32 deg. to 70 deg. = 38; the total 
heat of formation from 70 deg. 1142°8. The total heat 
therefore supplied to the cylinders of the engines per 


pump horse-power developed is 162 x 1142 _ 9085 T.U. pér 


60 
pump H.P. In addition to the heat supplied to the steam 
which passes through the cylinders,*there is that whichis 
given up by the steam that condenses in the jacket. This 
may be taken at about 15 per cent. of that passing through 
cylinders, and giving up its latent heat only. Hence heat 


ae hie ss 16:2 lb. x 886 T.U. 
due to cond ee ee ae OG TY, 
ue to condensation in jackets 667 x U 


Therefore T U supplied to engine per pump horse-power per 
minute = 308 + 36 = 3447T.U. But it appears that the 
indicated horse-power exceeds the pump horse-power in the 
ratio 0°87: 1:00. Then T.U. per indicated horse-power = 
344 x 087 = 299:°28 T.U. Hence, efficiency of steam 
42°75 _ 4443 

The correction for the cold feed-water may now be deter- 
mined. Each pound of feed-water had to be raised from 
50 deg. to the boiling point, corresponding to the steam 
pressure, instead of from 70 deg., the temperature of the hot 
well. Total heat of formation of 1 1b. steam at 95 1b. absolute 
from 50 deg. = 1162 T.U. To raise 1 lb. from 50 deg. to 
70 deg. = 20 T.U, or 1°72 per cent., in addition to that 
required to raise steam from 70 deg., an amount that should 
be deducted from the coal consumption had the donkey 
drawn from the hot well. 


engine = 








Per contra, however, the engine in working the feed-pump 





would have to develope a greater horse-power, and would, 
consequently, require more heat than under the actual con- 
ditions. This account may be easily calculated, as it happens 
that the boiler pressure, 80 lb. above the atmosphere, is very 
nearly equal to the water pressure against which the pumps 
work. The feed amounts to 61 lb., or 6:1 gallons per minute, 
and the total water pumped to about 4000 gallons a minute. 
So that if the feed-pump were worked by the engine, it would 
do an amount of work equal to 4006 gallons a minute, instead 
of 4000, or 0°15 per cent. in addition. Deducting this from 
the loss 1:72, we have a total loss of 1:57 per cent. The 
reduced coal consumption therefore becomes 2°03 x a = 
1:998 = 2:00 nearly pounds per horse-power per hour, or 
1:91 x nts = 1-88 nearly pounds per horse-power per hour. 
Duty = 118,000,000 millions. Theefficiency of a perfect heat 
engine, between the same limits of temperature, is 

(461 deg. + 324 deg.) — (461 deg. + 70 deg.) _ 0-323 
~~ (461 deg. + 324 deg.) "a 
The relative efficiency to a perfect heat engine is, therefore, 
716s 0°442 nearly. 


0°323 
(To be continued.) 














FIFTY-THREE HOURS. 


THE following circular has just been issued in the Manchester 


district :— 
Amalgamated Society of ineers, Steam Engine Makers, 
United Kingdom Association of Pattern Makers, Metal Planers, 


caaiet Machine Workers’ and Boiler Makers Societies, Manchester 
istrict. 
50, Grosvenor-street, C.-on-M., Manchester, 
March 2nd, 1891. 
Sir or Gentlemen,— 

We, the workmen engaged in the engineering trade in this 
district, and who are affiliated with the Societi ted 
above, having for some time had under consideration the advis- 
ability of seeking a reduction in the working hours from 54 to 
53 per week, have, after mature deliberation, resolved to request 

ou, in conjunction with the general body of employers in the 
Vietehouter district, to give this matter your favourable consider- 
ation and acquiescence. In making this request, we beg to draw 

our attention to the very prosperous condition of the engineering 
tm Hen during the last three years, which we have neither taken 
advan of or participated in, so far as an increase of wages or 
a reduction in the hours of labour are concerned ; therefore, we 
can confidently appeal to your sense of justice—as a body of 
skilled artizans, upon whose efforts and ability, combined with the 
enterprising spirit of the employers, the success of the engineer- 
ing trade entirely depends—to concede what we in moderation 
seek. In the furtherance of our claims, we would point out to you 
the advantages our fellow workmen on the North-East Coast enjoy, 
through the generosity of their employers having fallen in and 
complied with the 53 hours constituting a week’s work, and 
also the now popular 12 o’clock Saturday. This is -a 
thing much desired by us, together with a uniform system of 
commencing and closing the week’s work, namely, to start at 
9 o’clock on Monday morning, work until 5.30 in the evening, and 
from 6 o’clock in the morning to 5.30 in the evening on Tuesday, 
Wednesday, Thursday, and Friday, and on Saturday from 
6 o’clock in the morning until 12 o’clock at noon, thus completing 
the 53 hours. Having briefly laid our claims before you, we now 
leave the issue in your hands, with full confidence in your appre- 
ciation of our services, which we hope and believe you desire to 
acknowledge in a ible form. An answer to our request not 
later than the 21st of March will be esteemed a favour, and that 
the 53 hours come in force on the 28th of March. 

Signed on behalf of the Joint Committee, 
FREDERICK ENTWISTLE, Chairman, 

Ws. GEORGE SyKEs, Secretary, 

17, West Worsley-street, Regent- , Salford, 
to whom all communications should be addressed 











SOCIETY OF ENGINEERS. 


Ata meeting of the Society of Engineers, held at the Town 
Hall, Westminster, on Monday evening, the 2nd March, Mr. W. N. 
Colam, President, in the chair, a pes was read by Mr. Arthur 
Rigg on “The Balancing of High Speed Steam Engines.” The 
author said that this paper formed the continuation and com- 

letion of one read by him before the Society of Engineers on the 

th April,-1886, entitled ‘‘Obscure Influences of Reciprocation in 

High Speed Engines.” The earlier paper dealt with the internal 
strains caused by. reciprocation, and the means by which their 
incidence on the engine itself could be rendered less violent, and 
the present paper was intended to take note of the external 
effect of these strains, and the modes by which their 
vibratory influence might be counteracted in a greater or 
less degree. The paper commenced with a memorandum 
on the origin and measurement of these strains, and this 
introduction was followed by a description of the effect of a balance 
weight opposite the crank, and the different influence of such a 
balance on horizontal or vertical engines. Then followed a con- 
sideration of the-modes by which rapidly recurring strains are met 
and counterbalaneed by the action of two —< with opposite 
cranks, and the effect of the air buffer in Mr. Willan’s engine. 
This part of the paper was illustrated by curves showing the corre- 
spondence between the air:compression and inertia a 

e strains absorbed and those transmitted to the foundation were 
duly idered. A parison was made between the effects of 
a compression of exhaust and an independent air buffer, showing 
how the former entailed a permanent loss of useful effect, which 
in some measure aided in producing the economy desired 
by an independent method for bringing these reciprocating parts 
to a state of rest. The final subject touched upon related 
to the balancing of revolving cylinder engines where pistons and 
cylinders alike turned round upon their own independent centres, 
whereby a complete dynamic bal was ured so far as 
reciprocation was concerned, but replaced” by a series of variations 
in angular velocity, which, although a the true balance, 
did not appear outside the engine. The author’ remarked that 
this system transferred the limiting speed of engines from dyna 
relationships of their reciprocating parts to considerations of 
centrifugal force, and the best velocity of inlet and efflux of steam 
through the ports and passages, and marked a distinct advance ; 
and p ~tmah the present might be of most immediate interest, 
yet it was well to remember systems of balancing which possessed 
features of interest in the past, and to pay some attention to those 
changes which the future might have in store. 
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LirtLe Common SEWERAGE, &C.—The Bexhill Local Board have 
called in Mr. H. Bertram Nichols, C.E., of Birmingham, who, in 
1886, successfully carried out the main sewerage scheme for Bex- 
hill-on-Sea, consulting engineer for their district of Little Common 
for sewerage and sewage disposal works, and also for the Church- 
hill-road improvement scheme. Mr. Nichols has received instrue- 
tions to prepare plans with report on these matters, and submit 
same to the next meeting of the authority, 
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STEWART'S RECEIVER FOR MOLTEN CAST IRON. 
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STEWART’S MELTED CAST IRON RECEIVER. 





THE above engravings illustrate a portable receiver for 
holding 12 tons molten metal, for working in connection with a 
No. 6 size Stewart's “‘ Rapid” Cupola. The body of the 
receiver is made of wrought iron plates, bound together by 
angle and tee irons; the inside is lined with a fire-brick lining 
44in. thick, the top being formed of fire-brick quarries, and 
the bottom formed of circular quarries for the ends, and 
ordinary fire-bricks, or pavers, between the centres of the 
wheels. In the centre of one side, and near the top of the 





receiver, is a charging spout, into which the molten metal 
flows from the cupola 
tapping spout. The great 
pressure in the receiver 
when full would make it 
almost impossible to stop 
the flow of metal after 
once being tapped, if only 
one tapping spout was 
provided; so to make it 
practicable for a small 
quantity off metal to be 
tapped when the receiver 
is full, three tapping spouts 
are provided, all at different 
heads, thereby overcoming 
the risk of not being able to 
stop the flow in the usual 
way by the “bot stick” 
with clay plug. It will be 
seen that these tapping 
spouts are on the opposite 
side to the charging spouts. 
At each end of the receiver 
is a slag spout, each being 
ata different height from 
the bottom of the receiver. 
At the top a hole with a 
plug is provided, to let the 
waste gases escape. The 
receiver is mounted on 
four flanged wheels 20in. 
diameter, and 4ft. 8}in. 
gauge, and is’ arranged so 
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rails in use to-day are strong enough to carry safely even the 
most heavily-loaded engine wheel over a span of 3ft. or 4ft., 
the question is, would it be advantageous to space the cross 
girders further apart than this, and so necessitate the use of 
rail girders; and if so, what would be the most economical 
length of the latter ? 


It will be necessary here to calculate the theoretic amount | 


of material required in the platform girders, and I shall first 
take the case of a longitudinal plate girder. 
Let w = external dead load per unit length. 
» W, live oc" ae 
eT half-span; d = depth. 
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that it can} be traversed 
by hand, being provided 
by a swape handle and mitre wheels, which work a worm and 

wheel; to the worm wheel is attached a clutch, which can | 
be thrown by a lever in and out of gear, so that when 

required the receiver can be drawn by chains, &c., for which 

provision is made at each end. This arrangement of worm 

and wheel also prevents shifting when the metal is being 

discharged into the moulds, and is also convenient for readily 

getting the receiver into the exact position for tapping. | 
This receiver was made for the Royal Arsenal at Yoko- 

hama, and with it was sent a No. 6 and No. } size Stewart’s 

Patent “ Rapid’ Cupola, with fire-bricks, 120 metres of 

portable rails, and two turntables. 








SPACING CROSS GIRDERS IN RAILWAY 
BRIDGES. 


Tuis article is the result of an attempt to determine the 
most economical interval that should separate the cross 
girders of a railway bridge. In the cases considered I shalt 
suppose that the cross girders are carried on the bottom 
flanges .of the main girders, so that for a single line their 
length may be taken as 15ft., and fora double line 26ft. I 
shall also regard each longitudinal or rail girder as an inde- 
pendent girder, and as terminated by two adjacent cross 
girders. The steady or dead load carried by the platform 
girders of a bridge may consist of steel floor plates, longitu- 
dinal rail timbers, rails, chairs, and ballast, and would weigh 
about } ton per foot run of bridge for each line of way. The 
live loads, on the other hand, are extremely variable in 
amount, and destructive in character. In modern tank 
engines, ¢.g.,so great an axle load as 20 tons is to be met 
with, and this great pressure would be imposed on each cross 
girder, and at every point of the rail girders during the 
passage of the engine over the bridge. 

In addition to the mere weight of the engine, other causes 
may be cited which induce abnormally high rail pressures, 
e.g., the rocking and rolling vibrations of the engine on its 
springs, set up by a change of curvature in the line, or by a 





badly kept permanent way; the oblique action of the con- 
necting-rod; the vertical component of the centrifugal force | 
of the balance weight attached to the driving wheel, causing | 
@ rapid succession of “hammer blows” on the rails, and | 
SO on. 

In considering the question of the spacing of cross girders, | 
we observe that, no matter how near they may be placed to 
one another, each one has to bear independently the heaviest | 


‘TAPPING SPOUT 


Let f = unit stress on gross section of flanges. 
» fs = f/n = shearing stress in web-plate. 
»» p = Weight of material of girder per unit volume. 
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Referring to Fig. 1, 
Maximum B.M. at X = “5""} (e2 - 

p(w + =| he 
fd -¢ 


_ 4p(w + w,)c* 
a ‘Sid 
Also, maximum shearing force at X = wa + os (c + a)? 


x). 


.. weight of both flanges 


(c? -— x") dx 


pnw, 


2 C 
.. weight of web = at a ® [ie dx+ 2cf 


iK +a)?*dz 
0 


pnc ass 
=< (6 w +7 w,). 
y 


Hence, total weight of girder = 4?“ (v + “) 


3 fd 
n c? - 
+ G7 Cut Tuy) wh aa (1) 
and weight per unit length = 2 - et) 
3 fc 
+ a7 (6w +7 w,) » (2) 


To include the weight of the girder itself in the dead load 
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length, when regarded as carrying its own weight, we have, 
from (2) 
vers 2p { (u + w) + w, be? 
3fd 
_ 8p c? (w + w,) + pned (6w + 7 w,) ; (3) 
12fd-—-6pnced-— 8pc* 
If w, be put = O in (1), the result is the weight of a girder 
which carries a uniformly distributed dead load only. 
_ pwe(ic + 3nd) gig aul 
3Bfd 
an expression of use in calculating the weight of the cross 
girders, which must now be considered. I shall first take 
the case of a cross girder for a double line of way ; adopting 


pnel 
12 f | 


2 (6u +6w) +7 w,) 


the same notation as before, except that a load = will be 


considered as acting on the girder at each of its intersections 
with a rail girder, and referring to Fig. 2 we have weight of 


2W p fa W p fat? 
flanges = jaf eae + fal, (x4 + a)dz 
+a OF by kp _ ae 2 (a+ 0) (a+ b +k) ~ WO +K). 
weight of web = W%e* , W i w= Wh" aa +d). 
Hence total weight = = 
37 {2 (a+b) (a+b+h)-0 (b +h) + Hog (2a+b) (5) 


Suppose a = b = 4 k, then (5) becomes 

5 W ol 7/53 

52fd \26 

In order to find from (5) the weight of a cross-girder for a 
single line of way, which carries 3 at its points of intersec- 


1+3nd) crs & 


tion with the rail girders, and whose length is 1 = 2a +k, 
put b =0 in (5); and the result is: 
WEP a+kind) «+e ee (1) 
fd 


Suppose a = k, then (5) becomes 

apg et and). en tae 
an expression which, when compared with (4), reveals the 
singular result that the theoretic amount of material required 
in a girder which supports a certain load uniformly distri- 
buted, is just three-fourths of that required in a girder of 
similar dimensions and subjected to the same stress, but 
which supports the same load concentrated in two equal 
portions at points distant one-third of its length from its 
ends. Hence, to include the weight U, of the girder itself, 
we have from (8) 


: 3Us + W) lp, ‘ 
s= 4 d 
U 9fd (21+ 3nd) 
_ — 4W1p (21 + 3nd) (9) 
~ $(12 fd — 3lpnd — 20*p) 
And treating (6) similarly we have 
Ue= 5 Wlopr (531 + 78nd) (10) 


~ 1852 fdr — 5p1 (531 + 78 nd) 
a 15 (27,1 + 3nd) 


13 (20 + 3nd) ~ 
Hence the inquiry is now narrowed down to this:—In the 


| case of a double line, what is the value of ‘‘c”’ for which the 


| following expression 


Va 

4u+ — 

2c 

| is a minimum, and the corresponding expression for a single 
line is 

au 4 Us 

ee 

2c 


running values derived from ordinary 


By substituting for w 
he required value of ‘‘c”’ ranges from 


engines, we find that t 


| 5ft. to 10ft., or that the most economical interval between 


| 


cross girders lies between 10ft. and 20ft., the exact value in 
each case depending mainly on the relative depths assumed 
for the cross and rail girders. 

The following shows how a special case may be simply 
treated ; the live load alone is dealt with, the effect of the 
external dead load on the result being practically nil. The 
tank engine, Fig. 3, is shown in Fig. 4, supported by two rail 
bearers A B and B C, each 14ft. long, and three cross girders 
A, B, and C. By drawing a cord and force polygons, as 
shown in Fig. 4, we find the load on the cross girder B at one 
intersection of a rail bearer = fg, and the polygon of bend- 
ing moments for one rail bearer, viz, BdeC. By moving 
the engine—or the girders—we soon find the maximum 
values of these quantities, ¢.g., the locus of B M, on BC is 


axle load of a passing train. Now, as the heavy bull-headed . carried, lot u be put for the weight of the girder per unit | sown by the dotted envelope of Bde, and putting its 
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2 
maximum ordinate = “1 ’ , we find w,, the equivalent uni- 
formly distributed load for that particular length of rail 
girder. Similarly, the maximum value of the load on across 
girder is found, which, multiplied by 5 for a single and by 15 
for a double line, gives the maximum B M, respectively. 
Hence the girders may be designed. 

If in this case we assume the depth of the cross girders to 
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be, for a double line, 2ft. 9in., and for a single line 1ft. 9in.; 
and the depth of the rail girders to be 1 + -035 1 feet, where 
1 = its length in feet. If the safe stress in tension be 6-5 tons 
per square inch, f will be 5 nearly. Then, for a certain 
range, the ~ of the girders are nearly as follow:—One 
cross girder—double line—4:8 /? + 29801b.; one cross girder 
—single line—1-4 7? + 11401b.; one rail girder, 3-2 1? + 901b. 


Fig 5 
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Hence, for a double line, we wish to find the value of | which 


makes 4°81 + — + 126 1 + 360 


Differentiating, and equating to zero, we have: 


17°6 - - = 0, or 1 = 18-4ft. 


& minimum. 


For a single line, 1 = 12-5ft. 
These results are shown graphically in Fig. 5. 
W.S. MacKenziz, Wh. Se. 








LETTERS TO THE EDITOR. 


[Continted from page 184.) 
THE ROYAL SOVEREIGN. 


Sir,—You were good erough to spare space in THE ENGINEER 
some weeks ago for some remarks of mine as to this ship, and the 
description of her in your issue of the 20th ult.—which I only saw 
three days ago—impels me to trespass once more upon your 
courtesy. 

First, as to the wide distribution of the secondary armament in 
the new ships as compared with the Admirals. In the plan accom- 
panying the description referred to, the pivot points of the foremost 
and aftermost of the eS 6in. guns are shown to be some 
94ft. apart. I believe the distance is really 107ft. The corre- 
sponding guns in the Benbow are 110ft. apart. The ave 
horizontal distance between the guns is therefore 26ft. 9in. in the 
Sovereign, and 27ft. 6in. in the Benbow. The fact that the 
Sovereign's guns are on two decks instead of one does, of course, 
give greater space for working, and wider arcs of training ; but 
when it is remembered that the whole system of gun protection i 


arrangements for providing ‘‘ well ventilated and lighted accommo- 
dation,” in which event they are likely to be only too effective. 

To the ordinary lay mind—which I confess is all that I am fur- 
nished with—the entire protective arrangements of these ships are 
inexplicable, except on my previous supposition that they are a 
huge practical joke. For instance, you, Sir, observe that it is an 
anomalous feature—I wish I could agree that it is the only one— 
that the armour ceases where the auxiliary batteries begin. This, 
however, is a very mild way of describing what has been done. In 
describing these ships, Mr. White stated that it was well known 
that the water-line was the part least likely to be struck in action, 
and that as the height pe side increased, so did the probable 
number of hits. Knowing this, my lords decreed that the side 
should be divided into three zones. The zone least likely to be 
struck was to have 18in. armour, that more likely to be struck was 
to have 5in., while that most likely of all to be struck, and which 
was, moreover, crowded with men and guns, was to have no 
armour at all, 

Noone, I think, will deny that a belt like the Blake’s, reinforced 
by a 6in. belt, would have given better protection tc the Sove- 
reign’s engines and bvilers than they have at present ; and if this 
arrangement had been substituted for the existing belt, and the 
redoubt armour had been removed, the whole side within the limits 
of the belt could have been clad with 5in. armour, leaving weight to 
spare which might have been throwninto engines, armament, or coal. 

As Sir N. Barnaby remarked, with less justice, of the Trafalgar, 
there is no single quality in which these ships take more than a 
respectable second place. Ins and height of freeboard they 
are beaten by French and Italian ships, in armament by Italian 
ships, in thickness of armour by French and English ships, in area 
of armoured side—an important point in these days—by their pre- 
decessors in our own Navy, and in coal endurance by the Admirals. 
There are, however, two features in which they stand alone. They 
are larger than any warship in the world, and they are the only 
ships in which guns are to be fought in front of armour instead of 
behind it. 

It is matter for grave regret that further acquaintance with the 
second-class battleships destroys the favourable impression which 
they at first produced. They have grown from 9000 to 10,500 tons 
—that is, to the same size as the present Mediterranean flagship— 
and in proportion to gun power are larger even than the Sovereign. 
All the vicious features of their prototypes are reproduced, with 


£49 10s. and £132 respectively. These latest changes had the 
effect of considerably reducing the number of candidates. Owing 
to the numerous changes in the pay of, and premium required 
from, engineer students, it is impossible to say exactly what the 
cost of their training has been to the State, but it may be fairiy 
put at £500 above any premium paid by them. 

No inference is drawn that ‘“‘the value of the work done by a 
clerk in the Royal Navy is of more consequence to the State than 
is work done by a naval engineer student ;” what is expressed is 
that “both the naval cadet and the accountant branch have been 
performing responsible duties at sea for years before the assiatant- 
engineer enters upon his duties, and that from a naval point of 
view sea service counts for a deal. 

‘* Nemo ” is correct in saying that “‘ the cost of placing a son in the 
accountant branch is so small as to be hardly worth mentioning ;” 
but he omits the difficulty, amounting in the case of average 
parents to impossibility of doing so. The appointments as assistant 
clerks are much fewer than those of engineer students. One of 
these appointments is reserved for the sons of deceased naval 
officers. To compete for the remainder, a nomination is required 
from the First Lord of the Admiralty. This is out of the average 
parent’s reach ; while admission to the competition for engineer 
studentships is open to all on payment of a fee of ten shillings. 

‘*Nemo’s” mode of comparing the cost of training the naval 
—— with that of the naval medical officer is ingenious, original, 
and peculiar. To the premium of £200 he adds the charges for 
books, clothes, &c., incidental to all careers, and arrives at a total 
of £358. ‘Taking the additional expense of a session at Greenwich 
at £42, we get a total of £400. ‘‘ Nemo” omits that these sums 
include the cost of board and lodging during five to six years, that 
from £50 to £132is returned as pay, and then compares them with his 
estimate of the cost of the surgeon’s professional training £400 to 
£500. To the latter add the cost of board, lodging, &c., for from 
five to eight years, and the greater cost of the surgeon’s training is 
evident. 

From inquiries as to the cost of a medical education, I learnt that 
the lowest amount, including living, for five years, might fairly be 
taken at £800, reaching up to £1600 and over, and that the average 
cost was £1100. In London, college and examination fees come to 
£160 ; books, chemicals, extra tuition subjects, &c., average £120 
more ; premiums to surgeons taking pupils varying. Though the 





the result that, though the belt is considerably shortened, the 
barbette armour is only 9in. and the belt 2}in. I should like tc 
ask any of the talented naval architects who read THE ENGINEER : 
—(1) Whether, if the Blake were enlarged 1500 tons by the 
addition of 5ft. to her beam, and ber 6in. guns were replaced by 
an equal number of 4°7in. pieces, it would be possible for her to 
carry two barbettes on her upper deck, each containing two 29-ton 
guns, and plated with 9in. armour, instead of the single guns she 
has at present? (2) Whether, if her coal supply were reduced by 
500 tons, it would be possible to give her a 3in. belt 12ft. wide for 
two-thirds of her length, and 6in. screen bulkheads at the ends of 
her main and upper deck batteries? (3) Whether with these 
alterations her present engines would not give her a forced draught 
speed of fully 20 knots! If these questions were answered in the 
affirmative, I would ask any naval captain whether, in his opinion, 
the belt and redoubt armour were worth the 2 knots higher speed, 
the 250 tons more coal, and the better protection to engines and 
boilers which their omission permits of. I think there is no doubt 
he would prefer such a ship to the Barfleur or Centurion. 

One word as to the Royal Arthur. She appears, Sir, from your 
description, to have every good quality except the one without 
which all others are useless, viz., s . In 1888 we were told by 
the First Naval Lord that the 22-knot Blake and Blenheim were 
rende necessary by the construction of the 19-knot Tage and 
Cecille. Now, when France, Spain, Italy, the United States, and 
even the Argentine Republic, are rapidly providing themselves 
with ships having speeds of from 20 to 224 knots, the most power- 
ful British cruisers can only go 194 knots, G. W. ¢ 

March 2nd. Weer se 





ENGINEERS, ENGINE-ROOM ARTIFICERS AND STOKERS FOR 
THE NAVY. 


Srr,—Your correspondent, ‘‘ Nemo,” in his letter of 9th February, 
attributes to your second article on the above subject inferences 
which it does not contain, is mistaken as to both the ipsissima verba, 
and their obvious meaning, founds his criticism on detached sen- 
tences, irrespective of their relation to the paragraphs or passages of 
which they form part, and in his comparison of the engineer, 
medical, and accountant branches of the Royal Navy, does not give 
all the elements of the case necessary for the information of a 
parent considering the selection of a profession for his son. 

In considering the cost of education for the career of a naval 
engineer, and the return that may be reasonably expected from 
the expense incurred, as compared with the medical and accountant 
branches, ‘‘ Nemo” omits to state that the engineer branch is open 
to all, that for the cost of training there is a guaranteed career— 
whatever its value—from the age of twenty-one, while in the 
medical branch there is only the chance of a career after the age 
of twenty-five—the limit of age formerly being from 21 to 28—the 
average age at which surgeons enter the service—and that access to 
the accountant branch is so difficult that the average parent can 
only longingly contemplate its superior advantages, and dismiss 
them from thecomparison. No inference is drawn ‘‘ that the expense 
of training a son for the medical profession is very much in excess of 
the sum it costs to make him a naval engineer,” though the facts of 
the case wouldamply justify it; thecosts of five Fn at Keyham, fol- 
lowed in many cases — session at the Royal Naval College, Green- 
wich, being not more than one-third thecost of a similar training in a 
technical college and an engineering establishment of repute. What 
is stated is, ‘‘ that the oe officer enters the Navy at a later age 
than the engineer ing an expensive education, often 
including a University degree acquired at his own cost, while the 
engineer has received his training almost entirely at the Govern- 
ment expense.” This statement, taken as a whole, cannot be 
questioned. Between the total expense—£350 to £400—of the 
naval engineer’s training, with the result of an appointment com- 
mencing at £109 10s. a-year at the age of twenty-one, and the 
average expense—£1100—of the surgeon's training for permission 
to 





in 
the Sovereign is based on the assumption that the ursting of a shell 
beneath a gun deck may be as disastrous as on the deck itself, the 
chances of simultaneous disablement cannot be held to have been 
materially reduced. Yet the length of the Sovereign’s main deck 
battery was only limited by that of the ship, and the Board had 
declared that, “ In view of the development of high explosives, it 
was desirable to secure the widest possible distribution” of these guns. 

If we compare the Sovereign’s upper deck battery of six 6in. 
guns with that of the Camperdown, we find that in the new shi 
the guns are 53ft. 6in. apart, as against 50ft. in the older vessel. 
As, however, the Sovereign’s guns’ have wider ares of training and 
are much longer, it is hardly safe to say that the Camperdown’s 
could not all be worked independently without fouling one another. 
If they are too close, what is to be said of the Trafalgar, in which 
it was intended that four guns should be worked in a space 60ft. 
* long, and where three are actually carried, only 24ft. apart? Iam 

aware, however, that it is useless just now to attempt to vindicate 
the Admirals. 

The Sovereign’s 6in. guns, you inform your readers, are to have 
armoured ammunition tubes under them. I assume this applies 
to the upper deck guns only, as the lifts of the lower ones are 
behind the side armour. Sheils striking these tubes will, therefore, 
burst exactly at the spot where they are most likely to disable 
three guns. There will, in fact, be, on each side of the main deck 
battery, five little patches of internal armour, and, as they are all 
circular, a portion of their surfaces will always be at right angles 
to the enemy’s fire. One cannot help asking in what respect these 
are superior to side armour, unless indeed they are part of the 





pete, after having acquired two diplomas or licences, one to 
practise medicine and the other surgery, for an appointment com- 
mencing at £209 17s, 6d. a-year, there is a wide difference, which 
parents should carefully consider. 

The articles refer to the cost of training engineer officers in the 
service at the present time, the premium of £200 spoken of by 
‘“‘Nemo” having been required only during the last three years. 
The highest premi id by engineers in the Navy is £100, while 
some have paid but £15, and others have not paid anything. The 
engineer officers and students at present in the service have 
entered under five different conditions, All the chief inspectors, 
inspectors of machinery, and about a fourth of the fleet engineers 
entered before the present system of training was adopted in 1863, 
coming from the dockyard apprentices, engineering establishments, 
and the mercantile marine. ose entering between the establish- 
ment of engineer students in 1863 and the changes in 1877, 
following from the recommendations of Sir A. C. Key’s 
committee, paid no premium and received in pay, during their 
six years in the dockyard and nine months at Greenwich, 
£282. Afterwards board and residence were provided in the 
dockyard, the students were placed under supervision, and for the 
ad oe of excluding the sons of — workmen, comprising 
the bulk of the students, a premium of £75 was exacted, and the 
pay during the period of training cut down to £158, Subsequently 
the premium was raised to £100. Less than three years ago the 
premium was raised to £200, the period of training in the dockyard 
reduced from six to five years ; admission to the Naval College at 
Greenwich, instead of being open to all passing the final examina- 
tion, was restricted to the first class, and the pay cut down to 








t of pay may not be enough for pocket money, it does not 
come out of the parent’s pocket, which is some consideration. 

The comparison of the pay of the various branches of the Navy 
as given by ‘“‘ Nemo” has been touched upon in the review of the 
pampblet, ‘‘ Rank and Pay of the Engineers, Royal Navy,” on 
p. 538, vol. lxx., and will probably be dealt with more at length in 
a future instalment of the series; but the pay of an engineer 
thirty-five ye of age is £200 15s., and if over nine years’ service 
in that rank £219, not £182 10s., as given by ‘‘ Nemo.” 

“Nemo” is not singular in refusing to take into account the 
alleged cost of training by the State, in which is included the keep 
of engineer students, this point being generally evaded or ignored ; 
but it must be reckoned with. Those who receive their training 
from the State are not likely to get from it the same pay and 
—_— as those who provide their training themselves, and the 
atter will not enter the service of the State on the same terms as 
the former. Proof of this is given by the instance of the failure of 
the attempt to obtain assistant-engineers who have passed through 
a technical college and an approved engineering establishment. 
Another instance 1s that although the Royal Corps of Ccastructors 
was open to all properly-qualified persons a test exami- 
nation, the director of construction stated in his evidence before 
the House of Commons’ Committee on the Navy Estimates, 1888, 
that up to that time there had not been a single application. Why 
should a parent go to the cost of putting his son through a recog- 
nised engineering establi t and a technical college, with a - 
view to competing for the appointment of assistant-engineer in the 
Navy, when, by successfully competing for an engineer studentship, 
his son would obtain the appointment at a third of the expense ? 

The expense of training engineer students is not so much 
incurred by the State for the benefit of the State, but because the 
State will not offer reasonable terms to officers in the engineering 
branch of the Navy. The Admiralty, knowing that engineers 
must be caught young to be caught at all, and that there will 
always be a certain proportion of parents ready to accept the 
prospect of a definite career for their sons, have devised the present 
system of training their engineer officers, and thereby done a smart 
stroke of business from a niary point of view. That the 
Admiralty should recoup themselves for the cost of training their 
engineer students is only fair; but that for every £1 so expended 
they should deduct £10 from what their engineer officers might 
reasonably expect to receive during their career, is exceedingly 
unjust, and deserves the most careful consideration of parents. 
The issue lies with them. As long as the Admiralty can point toa 
plentiful supply of candidates there is no hope of improvement. 
As to whether the value of the practical work done by the 
engineer student during his workshop training repays the Govern- 
ment for the expense ph training, opinions differ. During the 
first two years of training most of it goes to the scrap heap, and 
when the assistant-engineer enters on his duties at sea he is often 
for some time of but little value, through the year spent at sea by 
the older engineers having been omitted from his training. 

If ‘‘Nemo” is able to choose which is the best branch of the 
Royal Navy to place his son in, he is fortunate. The average 
parent can only choose between entering the engineering branch, 
with its low pay and poor position, and the chance of entering the 
medical branch, where the excess in cost of education over that of 
the engineer branch would be soon reimbursed ; but the probability 
of failure in the competition must not be lost sight of. 

That the engineering branch of the Navy is in a miserably 
depressed and starved condition, and that its officers are over- 
worked and underpaid, both in proportion to their value and in 
comparison with the other branches of the service, is unquestion- 
able. Unfortunately for the engineer officers, the early age at 
which they enter the service debars them from the remedy adopted 
in a similar state of things by the medical profession, and that 
remedy—abstention from entering the service—must be left to the 
judgment of parents. Poor as the career and prospects of the 
naval engineers are, there will always be a certain number satis- 
fied with them, and upon these the Admiralty rely. 

The Admiralty, undeterred by the failure to obtain fifteen assis- 
tant-engineers from approved engineering establishments and 
technical colleges last year, are advertising twenty-six similar ap- 
pointments open to cumpetition in May next. This second attempt 
is not likely to be more successful than the first. 

The recently-issued Navy Estimates do not show any improve- 
ment in the pay of naval engineers, but the Admiralty have 
abandoned the plan of reducing their numbers and substituting 
engine-room artificers instead. The ber of ships in commis- 
sion during 1891-2 is estimated at seven more than in the preced- 
iug year, one being a first-class battleship. The number of engineers 
is increased by 29, of which 28 are for the fleet ; of chief engine-room 








artificers by 54, of engine-room artificers by 24, of chief and leading 
stokers and stokers by 593, The figures are :— 
Estimates. Estimates. No increase 
1890-91, 


1891-92. at present. 
Chief inspectors of machinery 5 een, as 5 








insp 0! > foes {are 7 
Chief, staff, and fleet engineers 250 .. 250 250 
ee ee ee 294 270 
Assistant-engineers .. 199 190 164 
TT 746 696 
Engineers for the fleet .. .. 639 667 
Chief engine-room artificers .. 244 £98 
Engine-room artificers 1231 1255 
Chief , 1475 1553 
ief stokers, leading stokers, . = 
andstokers .... .. } 9196 *.. 9780 


The general result is that while the number of engineers is to be 
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increased by twenty-nine, and the number of engine-room com- 
plements by 671, the former are twenty-one short of the establish- 
ment of 1890-91, and fifty short of t of 1891-92, Although 
voluntary retirement has been stopped, the total deficiency will 
probably reach sixty. The stoppage of promotion, coupled with 
there being no increase in the numbers of chief, staff and fleet 
engineers, while the junior rank of ineers is augmented, will 
have a deterrent effect upon those thinking of entering the service. 
To obtain the twenty-four engineers required will exhaust the list 
of assistant-engineers having served the necessary time for promo- 
tion, and unless several are obtained from engineering establish- 
ments and technical colleges, the list, including those coming from 
the eeiing oe» in July next, will be at a low level. 
_ The number of engineers in the Royal Naval Reserve is given as 
eighty-seven, as against sixty-six at the end of 1889. Their pay and 
msion is to be improved, but neither the principle nor the 
etails have been made public. Too much must not be hoped for 
from this source, the rine Engineers’ Union having some time 
back adopted a resolution not to enter the Reserve until the claims 
of the Naval Engineers as to pay and position were conceded. 
The resolution has not altogether been adhered to, but in many 
cases it has been broken by threats of dismissal and stoppage of 
promotion by those refusing to join the Reserve on the part of 
companies and superintending engineers. 


March 3rd. Your CONTRIBUTOR. 





STAMPED STEEL AXLE-BOXES. 


Sir,—Referring to the article contained in your issue of February 
27th last on the above, we wish to point out that the invention is 
not ours, but is the property of the Patent Stamped Steel Railwa 
Axle-box Com ng whose works are, as you state, at Orchard. 
place, Blackwall, E., our position being that of representatives of 


the ae 

As lightness, combined with indestructibility under working 
conditions, is an important feature in the stamped steel axle-box, 
we would also point out that this box is about one-third of the 
weight of the cast iron axle-box, and not two-thirds as mentioned 
in your article. The saving of dead weight hauled is consequently 
not 60,000 tons, but 120,000 tons, on or wagons alone in the 
United Kingdom. ‘The importance of this fact will be at once 
evident from the following figures:—There are about 1,000,000 
goods wagons in the United Kingdom, and the average mileage of 
each wagon is 10,000 miles per annum. The difference between 
the weight of the cast iron axle-boxes on these wagons and the 
stamped steel axle-box would amount to over 120,000 tons. The 
average cost of haulage per ton per mile is over 4d., but taking it 
at 4d. only, the saving on haulage of dead weight would amount to 
over £2,500,000 per annum on the is wagons alone in use in the 
United Kingdom. Added to this there is also the saving of tran- 
shipment of goods from wagons with d dor broken axle-boxes 
while on a journey, and claims for loss or damage of perishable or 
other goods in course of transit arising through such d: 
boxes. ADAMS AND Co. 

Cornwall-buildings, 35, Queen Victoria-street, 

London, March 3rd. 








INVENTION OF THE BLOCK SYSTEM. 


Str,—I claim to be the inventor of the “‘ absolute block system ” 
by virtue of my publication in 1865, whether worked on the 
automatic system or on the non-automatic system. My object in 

roposing the railway traffic to be protected by two stop signals 

hind a train in f weather instead of one stop signal, is the 
only system compelled by Act of Parliament to be adopted 
throughout the United Kingdom, whether in fine or foggy weather. 
The absolute block system is section signalling, not station signalling. 
For instance, a train must pass signal ‘“‘3” before another train.can 
leave signal ‘‘1,” but.must not pass signal “2” until the first train 
has passed signa! “4,” thus keeping the interval of space between 
signal No. ‘*2” and No. “3” empty. ‘‘A train can bein section ‘C,’ 
but section ‘B’ must be empty, in section ‘A’ a train must stop, 
thus giving protection plenty.” 

On the North London Railway at Kentish Town station, &c., 
there are the old signal frames and levers, which are now dis- 
connected from the signals; they are the distant and the home 
levers, there are no starting levers. This line is now furnished 
with starting signals, so that the line is now double blocked, or 
two signals behind the trains. This system has been fixed since 
1865. At Dunstable, Great Northern Railway, Church-street 
station, the single block system was in use till the end of last year ; 
there was a signal cabin with telegraph instruments on the plat- 
form, there is now a new signal cabin, &c., and two stop signals 
for the “‘up” and “down” traffic—single line—instead of one 
stop signal for each way. 

I may as well mention that most lines are worked with the “‘ be 
ready ” signal, but in the suburbs of London the “‘ be ready ” signal 
is not used ; all signals are kept at “ line clear” when the trains 
have passed their suitable distances, and only two stop signals are 
kept at danger behind the trains. This system is in use at 
London Fields station, &c.; the trains run at two and three 
minutes’ intervals, and are perfectly under control with regard to 
safety. CHRISTOPHER J. E, Mem. Soc, Arts, &c, 

17, Groombridge-road, South Hackney, N.E., 

March 3rd. 





SIR R. MOON. 


Sir,—In your notice of the state of travel between London and 
Liverpool, in connection with the retiring of the chairman of the 
London and North-Western Railway, I fancy you have fallen into 
error (or misprint) when you say that forty-three years ago it took 
14? hours to get from Euston to Liverpool. I append the times 
of the trains in December, 1847, or forty-four years ago nearly. 

1 2 3 4 5 6 


p-m. a.m. a.m, a.m. am. a.m. 
Euston 845 .. 6.15 .. 830 .. 10.0 7.0 .. 110... 
a.m. p.m. p.m. p-m. p-m. p.m. 
Liverpool 4.42 .. 2.15 .. 4.80 .. 445 .. 9.30 .. 8.80 
No. 4 took 5} hours “‘ Express Mail.” 
No. 7 took 14} hours, Third Class only. 
It may be, therefore, you meant that third-class ee took 
this time. % & 
Forfar, March Ist. 
[That is precisely what we did mean.—Ep, E. 
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AMERICAN ENGINEERING NEWS. 


Railwey plant and machinery.—The railways of the United 
States use = much more powerful wrecking, or ‘‘ breakdown” 
plant, than English railways, and this plant generally includes 
travelling steam cranes capable of lifting locomotives bodily. 
Presumably such plant is required. The Philadelphia and 
Reading Railroad is having built a steel car 48ft. long, equipped 
with two complete 20-ton steam cranes and boilers, one at each 
end ; this is intended for wrecking and other work. The Union 
Pacific Railway has a similar style of car, built of steel, eee | 
two cranes of 15 tons capacity, which is used for wrecking an 
construction. The Chicago and Grand Trunk Railway is having 
built a portable rail-sawing plant ; this consists of a steel car fitted 
with boiler and high engine, circular saw for cutting off rails 
to length, a double drili, hydraulic straightening press, and 
machinery for handling the rail for all the operations. e Union 





Pacific Railway has a new electric transfer table, 70ft. long, for its 
shops at Cheyenne, Wyo., and a similar table is being built for the 
Denver Union Railway and Terminal Company. The larges 
interlocking switch and signal railroad crossing plant in the world 
is to be established at Stewart Avenue, Chicago, embracing the 
lines of the Pennsylvania Railroad, Atchison, Topeka and Santa 





Fé Railroad, Chicago and Alton Railroad, Chicago and Western 
Indiana Railroad, Great Northern , and Wisconsin 
Central Railroad. It will sage signals, derailing switches, and 
the Chi river drawbridge ; there will be sixty levers, and 
electric and compressed air power will be used. The cost will be 
about 70,000 dols. The use of interlocking switch and signal 
plant is extending rapidly. 

Shops of the Chicago, Milwaukee, and St. Paul Railroad.—The 
shops of this road at Milwaukee, Wis., are very extensive. The 
machine shop is 112ft. by 420ft., with a capacity for the repairing 
or building of eighteen engines ata time; and the boiler shop, 
80ft. by 420ft., can build twenty boilers at once. Compresséd-air 
rivetters are used, and there are numerous shop cranes for handling 
heavy material. ‘The blacksmith’s shop is 70ft. by 300ft., and has 
some powerful steam hammers; the iron storehouse is 60ft. by 
120ft., and the general storehouse 50ft. by 320ft. The iron foundry 
is 80ft. by 400ft.; half of it is for general castings, including pipes 
48in. to 72in. diameter for the waterways of culverts and small 
streams. The other part is for cast iron wheels, of which 126 are 
made per day ; the process used is the invention of Mr. Barr, by 
which perfect wheels with a deep chill are turned out, requiring no 

inding for freight service, and very little for passenger service. 

ere is also a brass foundry. About fifteen engines are to be 
built this year, exclusive of repairs. The car department includes 
a wood-working shop 400ft. by 83ft., and two storeys high ; a boiler 
and engine-house, eof. by 85ft., with five boilers and a 350-horse 
power Corliss engine ; a paint shop 93ft. by 400ft., accommodating 
twenty passenger cars or forty freight cars; a paint-mixing shop, 
60ft. by 100ft., with two large mills ; an erecting shop, 93ft. by 
400ft., with tracks for twenty passenger cars and a transfer table 
for running the cars into the paint shop; an upholstering shop, 
60ft. by 30ft.; freight-car repair sheds 750ft. long, with two tracks ; 
and a blacksmith shop, 80ft. by 354ft. A new shop 105ft. by 400ft. 
is being built, expressly for the purpose of building new freight 
cars. e engine roundhouse is 310ft. diameter, with a turntable 
in the middle and tracks or stalls for forty engines. At North 
Milwaukee are works for the manufacture of switches, frogs, switch 
stands, track tools, lamps, lanterns, &c. The works cover about 
150 acres, and give employment to over 2000 men. 

Cars. — The Third Avenue Railroad has had some cars built for 
its new cable line ; they are 30ft. long and 8ft. wide, and will seat 
thirty-six passengers. On each side of the car, at the middle, are 
four transverse seats, seating eight persons ; the other part of each 
side has the ordin longitudinal seat, with capacity for five 
passengers at each end. The cars have large windows, a door at 
the rear end only, and are upholstered in crimson plush. The 
interior finish is of natural onal: The car is lighted by compressed 
gas, there being three groups of six jets each. The car is carried 
on four wheels, arranged in an improved form of truck frame to 
insure steadiness in riding. The grip and brake handles are on the 
front platforms. On electric railways ‘‘ vestibule” cars, or cars 
having the platforms enclosed, are coming into use exclusively. 

me new cars of this type for Buffalo, New York, are 34ft. long, 
and have seating accommodation for forty passengers ; the body of 
the car weighs 3000 Ib., and is carried on two four-wheeled trucks 
or ies, each equipped with an electric motor and weighing 
2500 Ib. Some large furniture cars, built for the Great Northern 
Railroad, are 40ft. long, 8ft. 6in. wide, and 8ft. 2in. high. The 
Chicago and Alton Railroad has put on two very elaborate Pullman 
compartment sleeping cars ; they are 70ft. long, carried on two six- 
wheeled trucks or bogies with 38in. paper wheels, having the 
Westinghouse brake on all the wheels. They weigh 100,000 Ib., 
and cost 40,000 dols. each. They are lighted by compressed gas 
on the Pintsch system, have pneumatic and electric signals, and hot 
and cold water in the toilet rooms. Each car bas a drawing-room, 
six sleeping sections, four private compartments, and a large toilet 
and smoking-room for gentlemen. The drawing-room is finished in 
ivory tint, with steel grey plush upholstering and curtains; the 
smoking-room is finished in Mexican mahogany and red plush, and 
= compartment is decorated and fitted with a different style and 
colour. 

Street cleaning in New York City.—The work of the Street 
Cleaning Department is so unsatisfactory, and the public outcry 
has become so great, that the Mayor has appointed a committee 
of citizens to suggest and carry out, experimentally, some improved 
methods. They bave control over a section between Twenty-eighth 
and Fortieth-streets, and extending right across the city from river 
to river. In the upper half of the section machine sweeping at 
night will be tried, and in the lower half the patrol system of hand 
cleaning during the day. For the first part there will be two 

rinkling carts, and four double-sweeping machines ; mages | 
the machines, a gang of men will gather the dirt into piles, whic’ 
will be carried off by carts coming about an hour after the 
machines. It is estimated that the work can be done between 
9p.m. and7a.m. This is the method now used, but it is to be 
conducted systematically and properly. For the lower part there 
will be eighty-two men, each with a hoe, broom and shovel ; each 
man will have a certain beat, and will collect into heaps, or into 
iron cans as soon as they can be obtained, all the dirt on his 
portion of the street. ere will be nine men on each transverse 
street, and two men on each avenue ; each of the latter will have 
three blocks under his charge. By this plan the whole ground will 
be covered with hand-sweepers, each working ten hours a day over 
a moderate area, for whose condition he will be held responsible. 
Ten carts will be provided for carrying off the dirt, and each cart 
will have a certain district. The systematic removal of ashes and 
garbage will be done by a separate force of men and carts. As 
soon as the necessary pre tions are made, the plans will be put 
in operation, and the trial will last for about a month. The main 
trouble with the present department, as with other municipal 
departments, is that it is a political machine. 

Clapp-Grigith steel. — Until recently the only steel allowed in 
the construction of vessels for the Navy by the specifications of the 
Navy Department has been the open-hearth steel. The manu- 
facturers of the Clapp-Griffith steel applied to the department 
some time ago for such a modification of the specifications as 
would permit the use of this steel; but the rd of Steel 
Inspectors reported unfavourably, mainly on the ground that the 
same uniformity of quality that is possible with open-hearth steel 
could not be relied upon in the po tre steel. The Secretary 
of the Navy, however, ordered a thorough test to be made, and 
over 200 test pieces have been tested, and have shown such 
uniformly good results as to tensile strength and elasticity that 
the Secretary has directed that its use shall be permitted. Itis 
reported, however, that the Board still believe that steel made by 
this process is not equal to open-hearth steel for shipbuilding 


—. 
" he Navy.—The gunboat Concord averaged 3404°53-horse 
power during her four hours’ trial trip. jis vessel has the 
closed ashpit system of forced draught, which kept the fires so 
well that an average boiler pressure of 165 lb. was easily maintained 
throughout the trial, and the safety valves were lifted almost 
continuously. The sister ship Yorktown has the closed fire-room 
system of forced draught, and her pressure was considerably 
lower at the end than the beginning of the trip, averaging only 
150lb. The Concord made a speed of 17 knots, and her coal con- 
sumption was 9402lb. per hour, equivalent to 42°73 lb. per hour 

r square foot of grate surface, or 276 lb. per horse-power per 

our. The Navy Department has adopted the 5-in. rapid-fire gun 
as the largest and most effective calibre that can be satisfactorily 
operated on the rapid fire principle, and 5in. guns will be sub- 
stituted for all 4in. guns intended for the batteries of the two 
3000-ton cruisers and the three 2000-ton cruisers now under 
construction. 

Garbage cremation.—At Savannah, Ga., hig pec are being 
made with the disposal of the city garbage by cremation, and a 
contract has been let to a company by mers the company is 

uired to consume daily in its furnace 80 cubic ‘ee of of garbage 
and eighty barrels of nightsoil. The trouble with the garbaye is 





its miscellaneous character, ome sorting out and separating, 
as it includes a good deal of sand, dirt, and other unconsumaci, 
material, with sometimes bricks and mortar. A change is to be 
made in the scavenger department, by which this unconsumable 
stuff will not be brought to the cremator, The nightsoil is more 
difficult to cremate, on t of the quantity of liquid contained. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own C ) 

THE close of the Scotch blast-furnacemen’s strike, after lasting 

twenty-two weeks, was the subject of general conversation on 

Change in Birmingham this—Thursday—afternoon. It is felt 

that, although not much inconvenience been “P rent to the 

Scotch iron trade by the dispute, yet that considerable disturbance 

to business must in reality have been occasioned. A steadier state 

of things will now set in, and the effect will be communicated to 
the northern and midland districts. 

A slightly more cheerful tone was to-day observable. At the 
same time there is plenty of room for further p ss hereabouts, 
and in several departments, alike of crude and finished material, 
better orders would be welcomed. 

With regard to the finished iron trade, the marked bar firms 
are fairly well engaged upon orders from abroad, but the work 
comes in only irregularly. The basis price is still quoted £8, with 
£8 12s, 6d. for the Earl of Dudley’s L.W.R.O. brand, second 
qualities commanding about £7 5s., and common £6 upwards. 
Hoops and strips are £6 15s., and sheets continue at the low figure 
of £7 for singles, £7 5s. to £7 10s. for doubles, and £8 5s, to £8 10s. 
fonwith reg posed lluded to in | 

it “ee to the pro reconstruction allw to in last 
report of Messrs. Ste’ a Thompson and Co., the well-known best 
sheetiron makers, of Manor Ironworks, Ettingshall, an extraordinary 
meeting has, during the week, been held to consider a series of 
resolutions authorising the voluntary winding up of the <r, 
and the formation of a new company under the same name. In 
order to carry into effect these resolutions it was necessary to 
obtain a three-fourths majority. This, however, was not prac- 
ticable, the numbers being 5727 for selling and 2214 against, 
these figures representing the number of shareholders present 
personally or by proxy. The opinion was entertained by a section 
of the shareholders that under new management the works might 
reasonably be expected to be carried on successfully by the spend- 
ing of additional capital in the purchase of new boilers and other 
accessories to replace the old-fashioned and — types at 
present in use. resolution, put forward by Mr. Coventry, was 
eventually adopted, in accordance with which the works will 
continue to be carried on under the existing arrangements by the 
company as at present constituted. 

The pig iron trade continues quiet, consumption being lower 
than is usual at this period of the year. Yet some of the best 
firms are doing well. The Lilleshall Company, of Shropshire, has 
now taken to itself a board of directors. Hitherto the sole 
director has been Earl Granville, K.G. The noble ear! will act as 
chairman, and the other directors are Mr. T. E. Horton, Mr. 
Jacob Higson, Mr. H. R. Pugh, and Mr. W. Perrott, the last 
named gentleman acting as managing director. Important 
developments of the company’s cecal, iron, and steel products may 
be expected in the early future. Mr. Perrott’s promotion from 
general manager to the post of managing director of the company 
may be taken as an appreciation of the successful conduct of the 
company’s business. uring the past few years the company has 
opened up a large London and export trade in the various iron 
and steel manufactures. 

Open market quotations remain about £46 to £47 for part 
mines, 70s. upwards for hot blast all mine sorts, and 42s, 6d. for 
cinder pigs. 

prod. of to the annual report of Alldays and Onions Pneumatic 
Engineering Company just issued, iderable extensi have 
during the past twelve months taken place. During the year a 
three-storey block of buildings has been erected and fitted up with 
a plant and machinery of the most modern construction, for the 
manufacture of cycles and screwing tackle. The old company 
bought ‘and sold these articles to a considerable extent, but in 
future they will be manufactured at the works, The result of 
the year’s trading—after providing interest on debentures, depre- 
ciation, and all out-goings—shows a net profit of £13,152 6s, 6d. 
available for distribution among shareholders. Out of this 
amount a dividend at the rate of 6 per cent. per annum was 
declared on the preference shares, and 10 per cent. on the ordi- 
nary shares, £7000 being carried to the reserve fund. Mr. 
H. J. T. Piercy, M.I.M.E., reports the value of the machinery and 

lant and other essentials to the stock-in-trade as £27,979. And 

a — the additions made to the plant during the year to be 
In connection with the state of trade in the military engineering 

and arms and ammunition industries, it is interesting to note that 

an excellent year has been experienced by the well-known firm of 

G. Kynoch and Co., of Birmingham. The statement of accounts 

for the year 1890 shows a net profit—after making provision for all 

bad and doubtful debts—amounting to £22, 16s., and the 

directors recommend that this be dealt with by the payment of a 

dividend of 10 per cent. per annum on the preference shares. _ 

Considerable extensions both in plant and premises have, during 
the twelve months, been made in order to secure the extraordinary 
accuracy and perfection of workmanship that is now demanded in 
Government small-arms cartridges. More machines are required 
than wpa | to turn out the same quantity of finished and 
accepted work. ’ 

The six powerful pumping engines of the South Staffordshire 
Mines Drainage Commission continue to do excellent work in 
yeas 8 the submerged measures of the district from water. 

ing 





Acco to reports presented at the monthly meeting of the 
Commission at Dudley during the week, these engines have raised 
32,655 tons of water every twenty-four hours during the four 
weeks ending February 23rd. Mr. Edmund Howl, the general 
manager me | secretary, in the course of his monthly report, 
states that application has been made to the Wolverhampton Cor- 
poration Waterworks Department for a supply of water to supple- 
ment the feed to the boilers of the Bradley engine. The differences 
which appear still to exist between the Corporation and the Bilston 
‘Township Commissioners blocks the way, and their requirements 
are consequently unsupplied. The Deepfields engine continues to 
work only six turns per week, keeping the water to. the heathen 
coal. The existing circumstances would be most favourable for 
getting out the lower water, and cleansing and. driving the levels 
in the bottom coal. It is a matter of regret, the statement con- 
tinues, that the proprietors interested cannot join in this work in 
advance of the anticipated pames of the South Staffordshire 
Mines’ Drainage Bill now before Parliament. Mr. E. B, Marten 
reports progress with the surface works, and Mr. W. B, Collis— 
mining engineer—refers to the drainage work which has been done 
in the Old Hill district. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—There is still no improvement whatever te report 
in the iron trade of this district; and week by week the position of 
both makers and manufacturers becomes more serious, a8 with the 
low prices at which only business is possible and the continued high 
cost of production, it is only under very exceptional conditions 
that they are at all to make ends meet, and in most cases 
there is a steadily widening in of loss, The continued an- 
nouncement of stoppages of works in various districts tends to give 











Marcu 6, 1891. 


oT 


THE ENGINEER. 


195 








a gloomy outlook to the future, and it is evident that the iron 
trade, so far as producers and manufacturers are concerned, cannot 
long withstand the present ruinously unsatisfactory course of 
business without serious disaster. So far there is no indication 
of any early substantial relief in the cost of production, and the 
question of the advisability of closing works with the object 
on the one hand of bringing down the prices of raw material and 
fuel, and on the other to effect a reduction of the present high 
rate of wages, is gradually forcing itself to the front. 

The Manchester Iron Exchange on Tuesday was only moderately 
attended, and business remains in quite as depressed a condition 
as reported of late, In fact, it seems as if there is nothing which 
would at present stimulate activity in the market, there being a 
vague kind of apprehension with regard to the future that operates 
as a complete check upon both buyers and sellers. For piy iron, 
the demand continues of the most limited character possible, and 
now that the protracted strike at the blast furnaces in Scotland is 
practically at an end, this seems to be only a further induce- 
ment to buyers to hold back in the expectation of still lower prices. 
For Lancashire pig iron, quotations remain nominally at about 
47s. to 48s., less 24 per cent., for forge and foundry qualities 
delivered equal to Manchester, At about these figures 
occasional sales are made to regular customers where local 
makers have some special advantage in the rates of car- 
riage, but so far as the Manchester market is concerned they 
are altogether undersold by the lower priced brands coming 
in from neighbouring districts. Lincolnshire iron can be bought 
at very low figures, forge qualities being readily obtainable at 
44s, to 45s., with foundry numbers ranging from 46s. to 47s., 
less 24, delivered equal to Manchester. For Derbyshire iron 
makers in some instances would now take about 44s, to 45s. for forge 
to 49s, and 50s. for foundry, although special foundry brands are 
still quoted at 51s., less 24, delivered equal to Manchester. Out- 
side brands offering in this market remain about stationary, 
quotations for Eglinton averaging 57s. 6d. to 58s., with good 
named foundry brands of Middlesbrough obtainable at 50s, 10d. 
to 51s, 4d., net cash, delivered equal to Manchester. 

The manufactured iron trade remains in much the same lifeless 
condition as reported for some time past, and for prompt specifica- 
tion makers are willing to take even under the low figures recently 
quoted, Lancashire bars delivered in the Manchester district 
could be bought at under £6, and Staffordshire qualities at about 
£6 per ton; hoops average £6 5s., and sheets £7 6s, to £7 10s. 
per ton, 

In the steel trade business continues extremely slow, with prices 
still tending downwards, Good foundry hematites could be bought 
at about 61s. to 61s. 6d., less 24, delivered here, and the best quali- 
tes of steel boiler plates at £7 12s. 6d. to £7 15s., with merchants 
offering special lots at £7 10s., and common North-country steel 
boiler plates obtainable at £7 5s,, delivered to consumers in the 
neighbourhood of Manchester. 

The condition of the engineering industries remains without 
material change, in most departments activity is still fairly well 
maintained on orders in hand, but as regards new work there is a 
decided slackening-off, and where this is offered it is in most cases 
based upon much lower prices, quotations sent out by engineers 
being repeatedly met by the reply that they are considerably too 
high to meet the present views of their customers, 

Some time back in my notes I referred to the agitation going on 
amongst the operative engineers for a reduction in the hours of 
labour, and this question is now being brought to the front by the 
issue of a combined ci-cular from the Amalgamated Society of 
Engineers, the Steam Engine Makers’ Society, the United Associa- 
tion of Pattern Makers, Metal Planers, the United Machine 
Workers, and the Boiler Makers’ Societies in the Manchester 
district, which has been served upon the employers this week. In 
this circular it is stated that the workmen engaged in the 
engineering trades of this district, and who are affiliated with the 
societies above enumerated, have for some time had under consi- 
deration the advisability of seeking a reduction of the working 
hours from fifty-four to fifty-three per week, and after mature 
deliberation they have resolved to request the employers in the 
Manchester district to give the matter their favourable con- 
sideration and acquiescence. The circular after referring to 
the prosperous condition of the engineering industry during the 
last three years, and to the fact that on the north-east coast 
fifty-three hours per-week has already been conceded, suggests 
the following uniform system of commencing and closing the 
week’s work, namely, to start at 9 o’clock on Monday morning, 
work until 5,30 in the evening, and from 6 o’clock in the mornin 
to 5.30 in the evening on Tuesday, Wednesday, Thursday, an 
Friday, and on Saturday from 6 o'clock in the morning until 
12 o’clock at noon, thus completing the fifty-three hours. A repl 
to the circular is requested not later than the 2lst March, wit 
the intimation that the new arrang t may on the 
28th March. From conversation I have had with a number of the 
leading employers upon the question, the general feeling is that 
with the —_ outlook of trade the demand put forward by the 
men is altogether inopportune, and a meeting of the Employers’ 
Association will no doubt be called to consider what course to take 
with regard to the circular which has been received. In many 
quarters, | may add, there is a strong feeling to oppose this 
demand thus put_forward by the men, which must necessarily 
mean an increa cost of production in the face of the steadily 
lowering prices obtainable for any new work now secured. 

Messrs, Hulse and Co., of the Ordsal Works, Salford, have just 
completed an exceptionally powerful machine of special design for 
planing compound armour-plates, Unlike the ordinary planing 
machines, which cut one way and have a quick return motion of 
the table, this machine is provided with duplicate uprights and 
cross slides, the tools on the cross slides facing each other. The 
table traverses, at a uniform speed, the set of tools on one cross 
slide operating while the table traverses in one direction, and the 
second set of tools on the other cross slide operating as the table 
returns in the opposite direction, so that, omitting the small neces- 
sary space for reversing, one set of tools is ee, constantly at 
work, The machine is constructed to admit plates 10ft. 6in. in 
width, and upwards of 20ft. in length ; the cross slides each carry two 
tool-boxes, independently self-acting for horizontal, vertical and 
angular planing, and the cross slides are raised or lowered indepen- 
dently on their respective uprights by power. The table is traversed 
upon the bed by means of twin screws with powerful gearing and 
driving and reversing pulleys, and may be trave' at a com- 
paratively slow speed for cutting ~—— the hard steel face of the 

is 





armour-plate, or at an accelerated s when cutting through the 
wrought iron backing. The hi rily of very massive 
construction, weighing upwards of 100 tons; in fact, it has suffi- 
cient strength and power that no doubt it would be capable of 
taking any cuts that tool steel could be found to withstand. The 
firm have also in hand an exceptionally powerful and massive 
punching and shearing machine to punch lin. holes be 9 
steel plates l}in. thick, and to shear plates also l}in, thick. 
Two of their patent twin screw lathes, of exceptional power, 
for rough running marine shafting and gun forgings have recently 
been delivered to one of the leading Sheffield firms, and they have 
two other similar tools in course of construction for the same firm. 
They have also in hand a considerable number of their patent 
vertical milling machines. With regard to the latter it may be 
mentioned that Messrs, Hulse have abandoned the universal 
jointed feed shaft employed in the ordinary machines of this type, 
the motion being now brought direct to the screw through the 
centre of the table, thereby securing a steadier cutting action 
without limiting the size or the —_ range of the table. The 
firm are just completing the fourth new erecting shop which they 
have recently added to their works, this shop measuring about 
120ft. lng by 85ft. wide, and being commanded by a twenty-five 
ton overhead power travelling crane of their own design, capable of 
dealing with loads very close to the shop columns on either side, and 





planing machines of which the firm have made so many, and have 
several at present on order, the largest being capable of planing 
horizontally 21ft. and vertically about 18ft. 

A very simple but at the same time effective apparatus for pre- 
venting the fall of pit cages or hoists in the event of the hoisting 
rope or chain breaking, or the failure of the suspending hook, kas 
been patented by Mr. Joseph Brindle, of Failsworth, near Man- 
chester. In this apparatus two or more fixed cones are attached 
to the framing at the top of the cage or hoist, and the metal ropes 
or ger pass through the interior of each of these cones. Within 
each of these fixed cones is placed a loose cone divided vertically 
into two or more sections. ‘I'his loose cone is carried ut the end of 
a lever which works upon a fulcrum supported upon the lower 
part of the frame of the cage. ‘The inner end of each lever is con- 
nected by a link to a weighted lever below, which is also provided 
with a strong spring. The levers which carry the divided cones 
are held out of action and support the weighted levers by means 
of catches which are connected by chains to the lifting hook. 
If the main hoisting chain should break, the catch chains fall 
loose and release the catches ; the weighted levers and springs then 
come into action, and draw down the inner ends of the cone levers, 
thereby raising their outer ends which thrust the divided cones 
upwards into the inside of the fixed cones. This causes the 
divided cones to be forced together in such a manner as to firmly 
grip the metal guides, and the cage, whichis thus instantly pre- 
vented from descending further, is practically suspended from the 
metal guides. When the hoisting ropes or hooks have been replaced 
or repaired, the movable cones, levers, and catches can by means of 
a lever be returned to their original position ready to act when 
again required, and the cage is liberated from the metal guides. 

A continued slackening-off in the demand for all descriptions of 
fuel is reported throughout the coal trade of this district, and in 
some classes there has been a decided easing down in prices with 
the commencement of the month. The better qualities of round 
coal, suitable for house-fire purposes, still move off fairly well ; and 
for these, prices are maintained at about late rates. The lower 
descriptions, suitable for iron-making and steam purposes, are 
however in less active request, and although not actually quoted 
lower, are easier in price. Engine classes of fuel move off but 
indifferently, and the common sorts especially are becoming more 
and more of a drug upon the market, with stocks accumulating 
at most of the collieries. At the pit mouth best house-fire coals are 
still quoted at 12s, 6d.; second qualities, 10s. 6d. to 1ls.; and 
common round coals 9s, to 9s. 6d. per ton. For engine classes of 
fuel prices have given way in most instances, the leading Man- 
chester firms having reduced their quotations from 5d. to 10d, per 
ton, and at the pit mouth burgy does not now average more than 
7s. 6d. to 7s, 9d., the better qualities of slack 6s. 6d., with special 
sorts still quoted at 7s., and common slack readily obtainable at 
4s. 6d. to 5s, per ton. 

In the shipping trade there is a fair business being done, but the 
demand is not so brisk as it was, and prices are weaker if anything, 
good ordinary qualities of steam coal being obtainable at about 
10s. to 10s, 6d. per ton delivered. 

Barvow.—The week’s business in hematite pig iron has been very 
quiet, and the transactions in both Bessemer and forge qualities 
are alike unimportant. Inquiries are limited to brisk deliveries, 
and the trade in hematite warrants has been much greater than 
that in makers’ parcels of iron, by reason of the fact that prices 
are from ls, to 2s, per ton lower. Hematite warrants are quoted 
at 51s, per ton net cash, and mer parcels are at 52s. to 53s. 
per ton net, f.o.b. Stocks have been reduced during the week to 
the extent of 3500 tons, and still remain at 205,000 tons. Another 
furnace has been blown out by the Maryport Hematite Iron Com- 
pany, and only one of four furnaces is now in blast. 

In the steel trade there is a very quiet condition of things. 
Orders for rails are very slow, and in heavy as well as in light 
samples there is little doing. Prices are unchanged. There is a 
better tone in steel shipbuilding material, and plates are quoted 
at £6 10s. per ton, while angles and other sections are at £6. 
There is a quiet tone in all other departments of the steel trade, 
except hoops and steel castings, both of which departments are 
very busy. 

Shipbuilders are expecting new orders, and are already well 
employed on good contracts, 

Iron ore quiet at 10s. 6d, to 11s, at mines, Coke firm at 20s, 6d. 
to 21s. per ton. 

Shipping is very quiet. 

The Kellner-Partington Wood Pulp Company is extending its 
works at Barrow, and the petroleum stores are to be largely 
augmented at Barrow. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TRADE continues in the same peculiar condition. Iron weak, 
coal and labour strong, railway material brisk, while there is suffi- 
cient armour-plate work in hand to tax the means of production to 
the utmost for some time to come. Marine orders have been more 
plentiful than of late. 

The outlook in the iron trade is particularly discouraging. 
Speaking generally, there is no change to report. Bessemer pig 
iron is offering at Sheffield at 60s. per ton. 

Prices of finished railway material remain as last reported. The 
Glasgow and South-Western Railway has just placed an order 
for 350 wagons with Messrs, Brown, Marshalls, and Co., Bir- 
mingham. 

The United States authorities have given the Atlas Works here 
the same favourable formula for the ‘‘ Purves” flue as the English 
Board of Trade and Lloyd’s, and the continental surveys have 

iven similar concessions some time ago. The number of these 

rves furnaces supplied to date already exceeds 7000. 

The annual report of Mr. Benjamin Folsom, United States 
Consul for the Sheffield district, has been largely anticipated by 
the figures you have already received. The American trading 
year ends on September 30th, so that Mr. Folsom’s figures do not 
show the effect of the McKinley Tariff, which did not come into 
operation until October. In fact, they give rather an inflated idea 
of the business done, as they include the excess of goods sent in to 
evade the new duties. ‘‘’The general trade of Sheffield,” says 
Mr. Folsom, ‘‘ has been remarkably well sustained during the past 
twelve months, and is now ina prosperous condition, although the 
outlook is not as favourable as it was at this time last year.” Of 
course it is not, for the very next day following the date of that report 
many classes of Sheffield goods were practically prohibited by the 
new measure. Since then the trade has seriously fallen off, work- 
men have been dismissed, and the wages for work done for stock 
reduced. Mr. Folsom notes that the prices of shares in many of 
the manufacturing companies in this district have decreased, and 
there is far less speculative investment now than there was last 

ear. “In the best concerns, however,” he adds, ‘‘ good dividends 

ave been paid, and will probably continue to be paid, in spite of 
the agitation which has taken place in changes of foreign tariffs.” 
Mr. Folsom may not know that these large dividends have for 
the most part been paid in concerns which have little to do with 
the United States as a market. The total value of Sheffield trade 
with the States for the year ended September 30th, 1890, was 
£672,883, and fully one-half of this is directly and adversely affected 
by the McKinley ‘Tariff Act. 

The annual meeting of the shareholders in Hadfield’s Steel 
Foundr a was held at the Royal Victoria Station Hotel, 
Sheffield, on the 5th inst. The dividend is at the same rate as last 
year—74 per cent. on the paid-up capital. After paying this 
amount, and the debenture interest, the directors are able to add 





£7000 to the reserve and renewal fund, which is thus increased to 
£10,000. The chairman—Mr. Robert Abbott Hadfield—has had a 





having @ clear lift of 26ft. This great height of lift is required in 
order to deal with the large combined vertical and horizontal 


prolonged stay in the United States. He went over with the Iren 
and Steel Institute, and remained some time after their return, 


He has been greatly struck with the progress made by the 
Americans in iron and steel since his last visit in 1884, hile 
acknowledging the injurious effect of the McKinley Tariff Act on 
those English houses whose business is exclusively American, be 
points out that these severe tariffs handicap the Americans in 
competing with us in other markets, and thinks that our remedy 
is to look to other outlets for our products, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ALL branches of the iron and allied industries in this district are 
very dull, inquiries as well as orders being few, though we are so 
near the opening of the regular navigation season, which promises 
to be extra brisk, owing to the necessarily limited deliveries 
during January and February. Still consumers and other buyers 
do not believe in any material advance in prices during the spring, 
and therefore are in no hurry about buying ; all they care to do is 
to supply immediate requirements, If the Scotch blast furnace- 
men’s,strike continued during the spring there might have. been 
some chance of a substantial rise in pig iron prices, but it is now 
almost certain that it will collapse within a very short time, and 
this tends to weaken the market, notwithstanding that.it may be 
a considerable time before most of the furnaces are again in 
blast. Only the makers of special brands will hurry, as 
it is of importance to them to be producing during the shipping 
season, whereas at present prices there is nothing to induce ordi- 
nary makers tu set their furnaces to work. Middlesbrough 
producers have done a lot of extra business through the strike, for 
to Scotland since the strike commenced they have sent 156,600 
tons of Cleveland iron, or more than double the quantity sent in 
the corresponding months of 1889 and 1890, and they expect to be 
called upon for a large tonnage this month also, in addition-to the 
increased quantity forwarded to Germany as soon as the inland 
waterways are fully available. At present the upper reaches are 
still obstructed by the ice, and the water is low in the other parts 
owing to the recent lack of rain, so that vessels can convey 
only a quarter to a half of their usual cargoes. Sellers 
thus see no reason to press ircn for sale or to reduce 
their quotations for this month’s delivery, and they are not 
quoting forward, though some of the- merchants are ready to 
accept 3d. more for April than for this month’s delivery. 
No. 3 Cleveland G.M.B. with merchants, and several of the makers, 
is 42s. 3d. for prompt f.o.b, delivery, and 42s. 6d. for April, figures 
which have ruled for nearly a fortnight ; but generally the makers 
ask 42s. 6d. for prompt. Middlesbrough warrants have continued 
about 42s., and it is a long time since there has been so little 
movement as during the last two or three weeks. Some holders 
believe in prices rising this month, for it is said that a lot of 
warrants were sold at the beginning of the year for delivery in 
March by people who have not yet bought, and they must come in 
very shortly to buy. Connal’s stock on Wednesday night was 
124,387 tons, or 13 tons increase upon the 25th ult. Hematite iron 
is stiffer, owing to the blowing out of furnaces at Maryport and 
Mossbay. An import of Spanish hematite pig iron into West 
Hartlepool is to be noted this week. East Coast hematite is now 
54s. per ton for mixed numbers, 

The shipments of pig iron from Middlesbrough during February 
were the best on record in the second month of the year, with one 
exception—February, 1880—when the quantity was 71,573 tons ; 
last month it was 70,499 tons. This last is 26,491 tons more than 
in January, 1891, and 28,532 tons more than in February, 1890. 
The largest shipments were due to the extra requirements of 
Scotland, which took 37,432 tons, or more than half of all the pig 
iron sent from Middlesbrough. To France, Belgium, and Italy 
larger quantities were sent, but.the over-sea deliveries were com- 
renga f small. To Wales less pig iron is being sent, but steel 

rs and blooms are taken instead for use at the tin-plate manu- 
factories. The coastwise shipments last month were about the 
best ever known, 

The returns of the Cleveland Ironmasters’ Association for 
February are considered very satisfactory, as they record a 
decrease of 2940 tons in the stocks, whereas in January there 
was an increase of 34,000 tons, and in December an increase of 
30,000 tons. Qut of 151 furnaces in the district, 97 were in opera- 
tion, 57 on Cleveland iron and 40 on hematite, &c., this being 
two fewer—and they on Cleveland—than in January. Palmer's 
have lighted a furnace, but Messrs. Bolckow, Vaughan, and Co., 
have blown out the furnace at Middlesbrough and another at 
Cleveland, and Wilsons, Pease, and Co, have blown out one at the 
Tees Ironworks. The following is the official statement of the 
make and stocks :— 





Make of Pig Iron. 





1891. aay ere 
Feb. | Jan. crease. crease. 








Make of Cleveland pig iron—port of Tons. | Tons. Tons. Tons. 






































Middlesbrough .. .. .. .. ..  .. 100,266 | 111,530 — 1,264 
Ditto—outside port of Middlesbrough .. 17,829 19,422 _ 1,593 
Ditto—whole district .. .. .. ..  «.. 118,095 130,952 —~ 12,857 
Make of other kinds of pig (including | 

hematite, spiegel and basic pig iron)— | 

whole Gistsict 0. 5. 1e ce ce 93,087 | 99,592 _ 6,505 

Total of all kinds—whole district.. 211,182 | 230,544 — 19,362 
No. of furnaces on Cleveland pig iron at 

end of month—whole district .. .. 7 59 _ 2 
No. of furnaces on hematite, &c., at end | 

of month—whole district .. .. .. 0 | 40 _ _ 

Total 97 99 _ 2 
Stocks of Pig Iron. 

1901.” In- | De- 

Web. 2h Jan, 1, | TO See 

Makers’ stocks of Cleveland pig iron—| Tons. | Tons. | Tons. | Tons. 
port of Middlesbrough .. .. .. ..| 141,476 | 139,379 | 2,09 os 
Ditto—outside port of Middlesbrough ..| 14,495} 14,335) 160, — 
Ditto—whole district .. .. .. «.  «.| 155,971 | 158,714 | 2,257 - 

Makers’ stores of Cleveland pig iron— | 

whole district .. .. .. .. «. «| 4,774] 11,204 — | 6,520 
gi in public stores :— 

e N.E. Railway Co.’s stores oe 2,267 ~ 100 

Commas wteres .. ssf. ee «| 124,429 | 123,006 | 1,423 | — 

Total .| 287,841 | 290,281' — | 2,940 








The twenty-sixth annual report of the directors of Bolckow, 
Vaughan, and Co. will be satisfactory to the shareholders, seeing 
that they state that the profit made during 1890 was £317,907, 
and they will pay 3 per cent. dividend, making with the interim 
dividend 6 per cent. for the year. They will write £50,000 off 
capital account, add £50,000 to the reserve fund, and carry forward 
a balance of £71,977. This is the best dividend the company has 
paid for a long period. : 

The Tewedie Iron and Engine Works Company, Middlesbrough, 
which has not for many years paid a dividend, ws last year re- 
constructed and a new manager appointed. For 1890 it is 
able to declare a dividend of 74 per cent. on the preference shares 
and 24 per cent. on the ordinary shares, the net profit for the 
year being £10,463 17s. 6d. The engineering and foundry depart- 
ments have been fully employed—especially the former—and at 
remunerative prices, and the work turned out for this country and 
abroad has given general satisfaction. The two blast furnaces 





which have beén re-lined and fitted with Cowper stoves have rot 
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been re-lighted, the state of the pig iron market being en it, 
and the profit at the two blast furnaces which are working was 
very small. The company’s shipyard is let to Sir Raylton Dixon 
and Co., and the directors have tg ie rsa for the purchase of 
this. They will ask the shareholders for powers to sell. 

The demand for finished iron is very quiet; but the works are 
regularly and fully employed yet, and prices are maintained. In 
addition to the strike at South Stockton Ironworks, on the level- 
hand question mentioned last week, there have this week been 
strikes at the Moor Ironworks, Stockton, and the Monkwearmouth 
Ironworks, Sunderland, on the same question ; but the men have 
recognised that their position is untenable, and gone back to work 
with the understanding that each puddling furnace must be worked 
by a fore-hand and his under-hand, and not by two fore-hands ; or, 
if two fore-hands do work together the extra money will not be 
paid, i.c., ls. per shift per furnace. The price of ship plates is 
£5 12s. 6d.; ship angles, £5 10s.; common bars, heavy, £5 12s. 6d.; 
Hat, £5 15s., all less 24 per cent. discount, and f.o.t. at producer’s 
works. 

The steel trade is not improving. Heavy steel rails can be got 
at £4 15s. per ton at works, but buyers will not pay even that for 
them. Steel ship-plates are £6, less 24 percent. Notwithstanding 
the dulness in shipping, and the fact that there are so many 
steamers laid idle—eighty-five in the Tyne alone—for lack of pro- 
fitable employment, three orders have been placed at Middles- 
brough during the last ten days, one at Stockton, and another at 
West Hartlepool. The price of steel angles has dropped, there 
being now greater competition, and they may be got at £6, less 
23 _ cent., and even less for a good order. 

e Cast Steel Foundry Company, Middlesbrough, has this 
week found it necessary to close its establishment altogether for 
an indefinite period, as it is now impossible to get orders which 
“~ leave a profit, and the directors will not carry on the place at 
a loss. 

Sir W. G. Armstrong, Mitchell, and Co., have just launched 
the § n, a British cruiser, 300ft. long, 43ft. 10in. broad, 
17ft. 6in. mean draught, and 3600 tons displacement. She will have 
a speed of 18 knots with natural draught, and 20 with forced draught ; 
- . ogee horse-power being 5200 with the one, and 9000 with 
the other. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE strike of blast furnacemen is fast coming to an end. It 
has lasted since the 4th October, and in the interval the English 
Association has paid away to the Scotch blast furnacemen in the 
shape of strike relief the sum of £14,175. The men had notice a 
few days ago that the English money was likely to cease or be 
very much curtailed, as a number of men had been thrown 
out of employment in the North of England. In addition to this 
they have been threatened with eviction from their dwellings, 
and have also seen the masters gradually lighting up the furnaces 
without their assistance. These considerations induced the men 
to approach their employers with an offer to return to work at a 
reduction of 124 per cent. oa their wages. This offer was refused, 
the masters all adhering to the 20 per cent. reduction without 
overtime for Sunday work, and on these terms it is believed that 
such of the men as can now find employment will go back to the 
works. That is to say, that after being on strike five months for 
overtime — to 74 per cent. increase of wages, the men now 
surrender that demand and 20 per cent. more. 

The Glasgow pig iron market has been steady during the greater 
part of the stall abe ~~ a ee small business in Scotch 
warrants at from 46s. 10}d. to 47s. ld. cash. There has been 


the winning, shows an unbroken front, and is calm and unruffled, 
as if the issue from the first was a certainty. The other is rapidly 
breaking up, and their organs are talking about “ arbitration,” 
&c., a genteel mode of surrender. As stated last week, nap Pe | 
depended upon the railway men. If they could have been indu 

to give notice, and thus stop supplies, this would have favoured 
the strikers; but the railway men have proved true to the liberty of 
labour. Early this week a deputation of them, men of keen wit and 
good common sense, waited upon Sir W. T. Lewis, who received them 
very cordially. The discussion that followed was, I am informed, ver: 
well maintained, and each point fought out to the end. In suc 
cases Sir William is in his element, and appreciates nothing so much 
as a contest with a well-meaning, honest working man, e result 
of the interview was rumoured all over Cardiff in a few minutes in 
one sentence, ‘‘The strike is over.” The strikers have now only 
one card to play before throwing up the hand, and it is dou»tful if 
at the last moment they will try it. This is to induce the colliers 
to strike, and thus force the railway men’s hands; but as the colliers 
are bound by the scale for three months at least, the game may be 

rded as ‘‘ up.” 

e last Be. has been a brilliant proof of this. The coal 
exports from the several ports of Cardiff were the largest known, 
totalling close up to 300,000 tons. As will be seen, the Bute has 
regained its old average:—Bute, 144,911 tons; Barry, 96,870; 
Penarth sending the ind 

On ’Change at Cardiff on Saturday I found that while there were 
large shipments going on in completion of old contracts, new busi- 
ness showed a less vigorous tone, and prospects pointed to a 
drooping market all round. One serious item discussed was the 
slackness of the steel trade and its inevitable reaction upon coal. 
Another that as the Rhymney Iron and Steel Company had taken 
the initiative in slackening its make of finished steel, the case 
was one likely to find many imitators, with the result that iron- 
masters would still further develope their coal resources, and that 
the rivalry would tumble down prices. On Saturday best steam 
was regarded as very weak, and quotations by no means sustained. 
This week on ’Change there was a slight looking up, and the last 
quotations are :—Best steam, l4s. 6d. to 14s. 9d.; seconds, from 
12s. 6d.; and small best, at 5s. 6d.; latter plentiful, 5s. 3d. at 
Newport, Mon. 

House coal is only moderately firm, and every week yields 
declining signs. This week best was quoted at 14s. 6d., though 
sales were slightly at less, and a second for 12s. Best small 
is weaker by 3d.; sales at 10s. ose who watch the market, and 
note the link between steel coke and small bituminous, will not be 
surprised at the drooping price of each. 

At Cardiff coke was quoted this week at 19s. 6d.; furnace and 
foundry, 2ls. 6d. At Swansea furnace is from 17s. 6d., and 
foundry from 20s. 

Patent fuel is in moderate request at 13s. 6d. to 13s. 9d., 
Cardiff ; and from 13s. Swansea. At Cardiff and Newport pitwood 
is quoted from 14s. 9d.; higher prices prevail at Swansea. 

Upwards of 500 men were paid off at the Rhymney steel works 
on Saturday. The belief is gaining ground that for the present 
— blast furnaces will be kept going. 

e steel trade, excepting only the branch supplying tin-plate 
works is dull—little animation and too much stocking. “hail trade 
duller than ever. One of the first authorities in the Welsh trade 
expressed himself lately to me in an ominous tone as to the future. 
One solitary incident may alter this. 

There have been various private meetings of the leading tin-plate 
workers lately, who regard the end of June as the time when trade 
will disappear and works close to the right and left, and in order 
to avert this, if possible, new markets are to be opened. For this 
purpose agents are at once going out to Japan and China, in order, 
if ible, to open out a tea canister and tea packing trade. It is 








scarcely anything doing in Cleveland iron. A quiet b has 
been done in Cumberland hematite at 50s. 104d. to 51s. 2d. cash. 

The shipments of pig iron for the past week have amounted to 
only 3884 tons, against 9242 in the same week of last year. 
Belgium took 333 tons, Germany 330, France 270, Holland 240, 
Australia and Italy 170 each, India 50, other countries 371; the 
coastwise oe being 1950, against 5826 tons in the corre- 
sponding week. 

There is practically no change this week in the prices of makers’ 
iron. The reduction in stocks in Connal’s stores has been about 
"hoe k th shipped f Glas 

i e past week there was ship rom 
tives to the value of £10,650; sewing machines, 
machinery, £2485; steel goods, 
factures, £31,000. 

Now that the blast furnaces are being re-lighted, preparations 
are being made for resuming on an adequate scale the importation 
of iron ore from Bilbao. mdon brokers have just sub-let two 
contracts of £10,000, the freight for delivery in Glasgow being 
5s. 74d. per ton, and at Ayr 5s. 44d. These rates are fully 1s. 6d. 
below the steamboat freight current at the time the contracts were 
originally fixed, and the likelihood is that in subsequent fixtures 
easy rates may also be obtained, owing to the scarcity of employ- 
ment for steam tonnage. These ore contracts were interrupted at 
the end of September last, owing to the blast furnacemen’s strike, 
but the trade is now likely gradually to assume its former 
proportions. 

ere is very little improvement to be noted in the manufactured 
iron trade. A few firms are well supplied with work ; but generally 

king orders are difficult to obtain, and this is no doubt due to 
the fact that makers are bound to maintain prices, because they are 
still charged very high rates for fuel. The lowest grade of commcn 
bars is quoted at £6 to £6 2s. 6d. per ton, second grade £6 5s., and 
the highest grade £6 7s. 6d.; the best bars of the lowest e 
being 7s. 6d., and of the other grades 10s. per ton higher. ere 
has been a revival in the iron sheet trade within the last two or 
three weeks, and one or two firms have now orders on hand that 
will last them fora month. The price of these sheets is £7 15s., 
which shows a drop of no less than £2 15s. from the highest rates 
of 1890. The above prices are all subject to the usual 5 per cent. 
discount. 

In the steel trade complaints are made, not so much as toa 
scarcity of inquiries, which are fairly numerous, but rather as to 
the extreme k of petition, especially on the part of 
English firms. At the same time, a fair amount of general work 
for medium qualities of goods is being secured. Steel angles are 
quoted at £6 10s., ship-plates £6 15s., boiler-plates £7 5s.; but 
overhead orders of the latter are not accepted by the makers of 
best Siemens steel at less than £7 15s., seat sheets £8 5s., all less 
5 per cent. discount for delivery in the Gl w district. The steel 
nail trade is very busy, and makers of basic steel are inclined to 
vake a more hopeful view of business prospects. 

The coal trade has now got completely back to its normal con- 
dition, and the output by the miners is increasing. Household 
coals are becoming rather plentiful, and the prices of this quality 
are a little easier. Steam coals are nominally unchanged in 
price, as are also main coals, but sellers of both are more 
anxious to do business than of late. Splint and the lower qualities 
of ell coal are about 3d. per ton cheaper. The export trade con- 
tinues active, and the shipments in the past week from most of the 
ports are above the average in amount. 

The new vessels launched from the Clyde shipyards in February 
were twenty-one in number, and their tonnage 22,878, as com- 
pared with twenty-three vessels, and 38,192 tons in February, 
1890. The output of the two months is 39,645, against 56,722 
tons in the corresponding period of last year. The amount of new 
work placed in the past month has been comparatively small. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
THE great strike at the docks, Cardiff, is not expected to last 
out the week. Any hour may now bring the collapse, One side, 





——s that this might lead to a great demand for tin-plates, 
necessarily also tin-bars. 

This week quotations at Swansea were :—G w pig, 47s.; 
Welsh hematites, 55s.; Welsh bars, £5 15s. to £6; steel rails 
une ; steel sheets from £8; steel blooms from £5 to 
£5 2s. 6d.; bars from £5 7s. 6d. to £5 10s. Bessemer ; Siemens are 
£5 15s. to £5 17s. 6d. 

Tae shipments of tin-plates were again heavy, 92,961 boxes 











having been shipped from S , and only 76,135 boxes received 
from works. The next week will also show well. Terne-plates 
are ex: to figure largely soon. Quotations are from 35s. 


double. For ordinary cokes the prices are 17s, 6d. to 17s. 9d.; 
Bessemer, 18s, to 18s. 3d.; Siemens, 18s. 6d. to 188. 9d. Block 
tin shows a slight advance: quotations are at £90 10s. The last 
returns show that in Jan , 1890, we exported 32,168 cwt. tin- 
plates, of the value of £485,252, and in January, 1891, 39,427 cwt., 
value £633,219. Of our foreign customers the United- States was 
the best, taking— January, 1891 — 32,018 cwt.; Russia next, 
2836 ewt.; Canada next, 738; Australia, 585; France, 345. 

I regret to hear that Mr. Harman, connected with the Taff Vale 
from his youth, has sent in his resignation as traffic manager. It 
is ramoured that already several valuable appointments have been 
offered to him, 

I note that one of the results of the Barry opposition to the Taff 
Vale Railway was in 1890 a clear loss of £56,000 profit. This is 
shown by coal and coke and pitwood returns—a tonnage diverted 
by of 2,833,668 tons. 

Rhondda and Swansea Bay dividend has been declared at 1 per 
cent. only. This will soon alter if the Direct Railway Bill is carried, 
and a good deal will depend for this upon the engineering skill 
shown in crossing the river Neath. 

The colliery companies show very well. Davies Ferndale an- 
nounce 10 percent. The last Great Western was 15 per cent.; 


North, 10 per cent. 
Cardiff Dry Docks are paying well. Mountstuart announces 
10 per cent. 


e Cardiff trams and omnibusses are nearly all started, and some 
of the old hands have been reinstated. This is the case also at 
Swansea, but the ‘“‘ strike” in both places is retained. Police escort 
has done wonders in keeping up the running. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE general state of things respecting the iron trade has remained 
much the same as last reported, nothing of importance having 
occurred to effect any decided improvement. Little business of 
note has consequently been transacted in the iron and steel indus- 
tries this week. 

The condition of the Silesian iron market has in no wise altered 
since last report. Although specifications have been coming in 
rather more freely than during the preceding weeks, they are still 
not sufficient to secure full employment. e pig iron produced 
considerably exceeds consumption, and consequently stocks con- 
tinue to increase. In the malleable iron trade there is also. a very 
moderate business going on; bars as well as plates and sheets are 
in poor request. According to the Silesian Berg und Hiitienmdinn- 
ische Zeitung, the production of pig iron was in 1890, 506,892 t., 


26,583 t. more than in 1889; stocks amounted to 35,496 t., 22,253 t. - 


more than in the year before. Mxport decreased from 21-208 t. to 
12,305 t., and wasto Austria-Hungary 580t. only, to Russia 11,725 t. 
On the Austro-Hungarian iron market pig iron shows rather an 
improved tendency, while for tinished iron only the most limited 
demand is coming forward. Bars especially are in a more or less 
depressed state, while sectional bars and girders appear to be 
rather better inquired for, and have hitherto firmly maintained 
previous notations. Steel makers are fairly well off for orders just 
at present. 
rench iron trade continues to show a weak tendency. Prices 
remain ———, and, without a tangible cause, business is 
languid. Buyers are holding back as much as possible, thereby 


greatly injuring the development of the whole, Small orders, of 





the hand-to-mouth sort, are still coming in pretty freely. As basis 
— for bars, mixed lots, 155f. to 160f. is maintained in the Marne 
istrict, In Parisaslight, but very slight, change for the better can 
be noticed, There is, as yet, no change in quotations, but it is 
seas believed that syndicate notations of 160f. for bars, 170f, 
or girders, and 195f. for plates No, 2, will soon be universally 
carried. In the Department Nord makers had tried a reduction 
of 5 per cent. on wages, but were obliged to desist, a general 
strike being threatened. Les Acitries du Nord et de |’Est have 
booked an order for 3000 t. rails for Brazil. 

The steel trade is irregularly employed. Machine and con- 
struction shops, on the other hand, are in fairly good activity ; for 
railway rolling stock, especially, orders have been secured in 
sufficient number to keep the works well occupied for several 
weeks, 

Business on the Rhenish-Westphalian iron market has, on 
the whole, been quiet upon the week. Iron ores continue 
strongly neglected on account of the reduced activity of 
blast furnaces ; for at a time when even the usual produc- 
tion cannot be disposed of, owners naturally take care to mini- 
mise their output. In the Siegerland and Nassau red iron 
ore is quoted M. 7°40 to 8-20 p.t.; roasted ditto, M. 10°50 to 
M. 11 p.t. at mines. In Luxemburg-Lorraine a stiffening in price 
has been noticed for minette, M. 3°20 to 3°30 p.t. being quoted for 
the different sorts, Pig iron is dull, prices remaining unchanged. 
They are, for forge No.1, M. 54 to 55; No.2, M. 52; No. 3, M. 47; 
foundry, No. 1, M. 75; No. 3, M. 63 p.t.; basic, M. 49; Bessemer, 
M. 58 to 65 p.t. at works, For spiegeleisen, which has been in 
animated request, both on home and foreign account, M. 60 p.t. 
has been quoted for the 10 to 12 p.c. grade. In 1890 the Aco te 
tion of pig iron in Germany, including Luxemburg, rose from 
439 million tons in 1889, to 456 million tons. 

The total production of pig iron in Germany, including Luxem- 
burg, was for January, 1891, 348,395 t., of which 137,685 t. were 
— pig and spiegeleisen, 30,825 t. Bessemer, 131,802 t. basic, 
47,973 t. foundry pig. In December, 1890, the production was 
362,560 t., and in January, 1890, it amounted to 374,066 t. 

The manufactured iron trade reinains without anjmation, forges 
being kept going only from hand to mouth, with very little work 
ahead ; and to secure orders low prices are still being taken. Still, 
compared to what it was in December, business has slowly 
improved, Bars and girders have not changed since last week, 
both as regards price and demand. Plates and sheets meet 
with little inquiry, and prices are only with difficulty maintained, 
Machine and wagon factories complain of irregular employment. 
At a late tendering for steel rails at Bromberg M. 132 p.t. was the 
lowest offer; fer fish-plates M. 144°75 was the lowest bidding, 
others going up to M. 168 p.t. Ata tendering at Hanover M. 131 
was the lowest offer for J small others ranging between M. 137 
to 138°50 Pt at the same tendering fish-plates were offered 
lowest at M. 132 p.t. at works, The following are the present list 
price p.t. at works :—Good merchant bars, M. 135; angles, M. 140 
to 145 ; girders, double T iron, M. 125 to 130 free Burbach ; hoops, 
M. 145 to 150; steel billets, M. 90 to 100; heavy boiler plates, 
M. 180; tank ditto, M. 155; steel plates, M. 160; tank ditto, 
M. 135 to 140, and higher ; thin sheets, M. 135 to 145. Iron wire 
rods, common quality, M. 130 ; drawn wire in iron or steel, M. 145; 
wire nails, M. 150 ; rivets, M. 180. Bessemer rails, M. 130 to 138 ; 
fish-plates, M. 130 to 160 ; steel sleepers, M. 130 to 136; complete 
sets of wheels and axles, M. 300 to 305; axles, M. 240 to 250 ; steel 
tires, M. 220 to 235 ; light section rails, M. 110 to 115. 

The Royal arms factory at Spandau has lately dismissed a con- 
siderable ber of lab s, and given notice to a great many 
more, 

Reports from Pesth state that the whole of the capital for the 
newly-constituted arms and machine factory—2,400,000ti1.—has 
been paid in, and that contracts of some consequence for the special 
Honved as well as for the Austro-Hungarian army had been 
entered. 

According to statistical statements lately published, the Dutch 
are, of all nations, the greatest consumers of coffee, using 
8:12 kilogs. per head per annum. Next appear the Belgians ; who 
are, however, satisfied with bly less, i.¢., 4°14 kilogs. per 
head per annum. The inhabitants of Norway are mentioned as 
consuming 3°96 kilogs.; those of the United States of North 
America, 3°75 kilogs ; and of Switzerland, 3°02 kilogs. Strangely 
enough Germany—where coffee seems to be made so much of— 
— takes 2°32 kilogs. per head; France still less, namely, 
1°38 kilogs.; and Austria is content with just 1 kilog. per head. 
Italians only require 0°47 kilog.; and Spaniards, 0°16 kilog. In 

land, 0°45 kilog. appears sufficient ; and in Russia least of all, 
0°10 kilog. per head per annum. 





iad 











LAUNCHES AND TRAIL TRIPS. 


On the 2nd inst., the s.s. Sophia Couppa, built by Messrs, Craig, 
Taylor and Co., of Stockton-on-Tees, to the order of Messrs. 
Vagliano Bros., of London, and under the superintendence of Mr. 
Wn. Law, consulting engineer, of Liverpool, was taken out to sea 
for her trial trip, which, we are informed, proved very satisfactory. 
The dimensions of the vessel are 292ft. by 37ft. by 26ft. 3in., built 
on the web frame principle, with long raised quarter deck and top- 
gallant forecastle. She has double bottom for water ballast for 
about 600 tons. She has steam windlass, outfit of winches and 
steam steering gear, screw aft, and all modern improvements 
so as to admit of rapid loaler and discharging. Her engines, on 
the triple-expansion three-crank system, by Messrs. Blair and Co., 
of Stockton, are of the following sizes:—2lin., 35in., 57in., by 
39in. stroke ; two large steel boilers 160 lb. pressure. During the 
trial a speed against a very severe head wal of over 94 knots was, 
we are informed, obtained. 

On Tuesday, the s.s. Oil Rivers, a handsome steel screw steamer 
which has been built by Sir Raylton Dixon and Co., Middlesbrough, 
to the order of Messrs, Elder, Dempster, and Co., of Live 1, for 
the African Steamship Company, took ber trial trip from the Tees. 
This vessel is built on the three-decked rule, with poop, bridge, 
and forecastle, her leading dimensions being :—Length over all, 
324ft. 9in.; breadth, 39ft.; depth moulded, 27ft. 54in.; with a 
dead weight capacity of about 4300 tons. She has accommodation 
for twenty-four passengers amidship in handsome saloon fitted 
with electric light, mail and parcels room, ice-house, and all latest 
improvements. Her deck appliances, with gangways, ports, steam 
cranes, and winches, are very completely adapted for the West 
African trade. Her machinery, which has been fitted by Messrs. 
T. Richardson and Sons, Hartlepool, with cylinders 23in,, 38in., 
6lin., by 39in. stroke, uccomplished 11 knots on trial trip, giving 
every satisfaction. At the conclusion of the trial the Oil Rivers 
left for Liverpool, under the command of Captain Rattray. 

On the 25th ult. Messrs. W. B. Thompson and Co., Dundee, 
launched an iron screw steamer of about 1350 tons, named the 
Killarney, the latest addition to the fleet of the City of Cork 
Steam Packet Company. Her principal dimensions are :—Length, 
266ft. 6in. ; adhe « 33ft.; depth in hold, 15ft. 8in. She is built 
in excess of the highest class at Lloyd’s. She has a cellular bottom 
throughout, has five watertight divisions, three cargo holds, five 
steam cranes, steam winch, steering gear, and windlass—all of the 
most approved description. Besides the main engines and boilers, 
she has a number of supplementary motors in the engine-room for 
providing power for pumps, donkeys, dynamo, &c. She is rigged 
as a fore-and-aft schooner, having two masts of steel, and presents 
the appearance of a flush-decked vessel, as her bulwarks are the 
full height of the ond bridge and forecastle decks. The engines 
—constructed at Messrs. Thompson’s Tay Foundry—are triple 
expansion, having cylinders of 24in., 38in., and 62in. respectively, 
with a piston stroke of 42in., each engine working on a separate 
crank, Steam is supplied by two multitubular boilers constructed 
of steel, to Lloyd’s and Board of Trade requirements for a working 
pressure of 1601b. on the square inch, Each boiler has six 
furnaces, 
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NEW COMPANIES. 


come following companies have just been regis: 


a radia Engineering and Shipwright Com- 
pany, Limited, 


Ihis company was registered on the 17th ult., 
with a capital of £7000, in £10 shares, to adopt 
an agreement already prepared to be made 
between Pickering, Haldane, and Co., Limited, 
of the one part, and the company of the other 
part, and to carry on the business of mechanical 
engineers, boilermakers, iron and brassfounders, 
together with that of ship and boat builders, &c, 
The subscribers are:— 





om 
Cc. Pickering, wn oo near Hull, smack owner 
8. L. E 114, Coltman -street, Hull, smack 
owner. 1 
Cc. Hellyer, Boulevard, Hull, steam trawler 
owner. 1 
Ww. R. Leyman, ‘1s, “North Boulevard, Hull, smack 
owner. 1 
A. MoKilien, 3 17, Eastbourne- street, Hull, “hip: : 
H. = 4, * Havelock -street, Hull, “fish ‘mer- 
G. Rowntree, 2, Daltry- -street, Hull, ‘fish’ mer- 


nt. 
J. W. Hellyer, Boulevard, Hull, ‘smack owner oe 1 


The number of directors is not to be less than 
seven, nor more than thirteen ; the first being all 
the above subscribers, in addition to G. Beec! hing 
and T. Ross; qualificati 
to be fixed at general meeting. 
Locking and floldich, Hull, 





ation 


Sclicitors, Messrs, 





Clarkson-Stanfield Concentrator, Limi.ed. 


This company was red on the 19th ult., 
with a capital of £35,000, in £1 shares, to pur- 
chase an invention for which letters patent have 
been granted to R. Stanfield and Clarkson 
walter” the title of ‘‘ An improved method and 
means for separating metals and heavy minerals 
from ores,” and for other purposes, e sub- 
scribers are:— 


8) 
*P, Stickland, 6, Crosby-square, E.C., colonial 
*T. Clarkson, Elm Tree-villa, Battersea, 8.W., 
engineer .. te hier 
J. G. a Crown-street, 
R. J Ne Neild, 6, Finsbury-circus, EC. 
A. Neale, 34, Old Jewry, E.C., solicitor... 
B. Donkin, jun., Bermondsey, 8.E., solicitor 


H. H. Gren ell, 7 7, Great St. Helen’ % BC, eng! 
neer .. 


The cubes of aneten’ is net mm - lees than 
three, nor more than five; the first being H. 
F. Brown, in addition to the subscribers marked 
by an asterisk ; remuneration, £300 per annum, 
and if 15 per cent. be paid, one-fifth of surplus 
divided between them. Solicitor, H. F. Brown, 
85, Gresham-street, E.C, 


_ 


28, Finsbury, 


et te 





Invicta Roofing and Building Material Syndicate, 
Limited, 

This syndicate was red on the 24th ult., 
with a capital of in £1 shares, of which 
1000 are preference and the rest ordinary shares, 
to purchase the letters patent No. 7058—1889— 
for an invention of T. A. oe for an improved 
mode of treating hemp and other fibres, and 
employing such fibres for the manufacture of 
tiles, slabs, &c., and for this purpose to adopt an 
7. dated 20th February last, between 
T. A. Compere of the one part, and F, Li tfoot, 





for the company, of the other part.  sub- 
scribers are :— 
W. R. Gibbs, Aldborough, Norfolk, merchant .. 1 
D. Forbes, 72, Bisho te-street, E.C. engineer 1 
J. R, Brough, 29, Alexandra-villas, “Finsbury 
rt; 1 

RB Be asl, 72, Bishopagate- -street_ Within, 

1 
F. J. hie, 36, Batoum, “gardens, Kensington, W., * . 
Cc. sheldrck, ‘2, Baronet- road, “Tottenham, - 

1 
E. Nicholls, 34, Clement's- lane, EC, accountant 1 


The number of directors is not to be less than 
four, nor more than seven; the first are to be 
. pointed by the subscribers ; qualification, ten 

ares ; remuneration, 10 per cent, cf the net 

nae aly Solicitors, Messrs. Carrett and Son, 23, 

-lane, E.U, 





John Bagshaw and Sons, Limited. 


This company was registered on the 18th ult., 
with a capital of £15,000, in £10 shares, to adopt 
an agreement dated 16th’ February last, between 
W., C. H., and A. haw, of the one ‘part, and 
E. Hemingway, on behal of the company, of the 
other part, for the purchase of the business of 
enginecrs, &c., now carried on by Messrs. John 
Bagshaw «ind Sons, at Batley, York, and to carry 
on the busi...o> in the United Kingdom, and else- 
where. The subscribers are :— 


w, Batley, engineer 
ey ——. 
neer.. 
Ww. oom, Batley, ae “ 
J. Stubley, Batley, woollen manufacturer |. 
J. W. Blackburn, Batley, merchant. . 
T. C. Taylor, Batley, woollen manufacturer... 
The regulations of table A mainly apply. The 
number of directors is not to be less than two, 
nor more than seven; the first being the sub- 
scribers marked by an ‘asterisk, who shall be man- 


tt et et 


aging life directors ; qualification of ordinary 
director, ie + ’ remuneration of managing 
directors, £1000 per annum; that of ordinary 


director to be fixed at 


Soli- 
citors, Messrs, Scholefiel 


eral meeting. 
d Co., Batley. 


_— 


Northern Counties Hydro-Oxygen Gas Company, 
Lamited. 





This y was red on the 20th ult., 
with a ‘capital la £60, divided into 3000 A 
shares of £10 each, and 3006 B shares of £10 each, 
to adopt two ag I 19th 





and 31st January last, with won» to inventions 


for the production of gas, &c., to acquire from E. 


and 16,142, and to manufacture and deal in gas 
of all kinds. The subscribers are :— 


gz ¥. Bentley, Huddersfield stock broker .. 
England, Huddersfield, drysalter 
. Shaw, ’ Huddersfield, merchant 
B. Eastwood, Huddersfield, merchant . 
a A. Swaine, Huddersfield, aad os 

J. Martin, Huddersfield, surgeo: 

C. Hall, 9, Station- street, Huddersfield, * solicitor 


The number of directors is not to be less than 
three, nor more than seven; the first being M. 
Guthrie, J.P., J. Proctor, F. Ww. Bentley, and H. 
M. Caldwell ; qualification, fifty shares; remu- 
neration, £500, or according to dividend. Re- 
gistered by Messrs. Waterlow Bros, and Layton, 
Birchin-lane, E.C, 


1 
1 
1 
1 
1 
1 
1 





Blackpool Tower Company, Limited, 


This en re red on the 19th ult., 
with a capital of £150,000, in £1 shares, of 
which 5000 are founders’ and the rest ordinary 
shares, to erect in Blackpool or elsewhere in 
Lancashire an ‘‘ Eiffel” Tower and other buildi 

to carry on the business of caterers for publi ic 
amusements and refreshment contractors, and for 
other purposes. The following are the first seven 
subscribers : — 


W. Abbotts, Elinswood, Malden, Surre: 


Founders’ a 
, Hamprtond, 


A. a mn, 18, Bastba nk-road, 
hill, N a 25 
R. Cute, ‘20, iavpes: -street, Mayfair, ‘surgeon- wl 
J. E. J rN on 8, Coleherne- road, South Kensington 25 
J. Maw, High- -street, Stratford, E., merchant .. 25 
H. I. Parry, 1a, Clifton- street, Blackpool, 
solicitor 25 
Ww. G. Macky, Gothie- villa, “st.” “Mary’s-road, 
Willesden . * 25 
“And 130 others, 


The number of directors is not to be less than 
three, nor more than nine; the first being the first 
five subscribers ; ualification, £100; remunera- 
tion, chairman £250 per annum ; director £200 
per annum. 





Psycho Cycle Company, Limited. 


This company was registered on the 18th ult., 
with a capital of £1000, in £1 shares, to deal in 
England and elsewhere in cycles, cycle accessories, 
&c. The subscribers are :— 


w. er 8t. John’s Works, Coventry, cycle 
J. MS Stare, ‘St. John’s Works, Coventry, eyele 
w. ili ten. Cromweil- street, Coventry, man 


» A Pn ll No. 3, Butts, ‘Coventry, machinist |. 

A. a ee | 84, Waterloo-street, Birmingham, 
i é 

G. H. E. Goodman, Everslie, Siade-road, Erding- 
ton, clerk . 

H. ae, 27, Ryland-road, “Birmingham, ac- 

R. 


-~ = ee SH 


countan 
Whitehill "89, “Bennett's -hill, 


‘Birmingham, 
accountant 


1 
The regulations of table A mainly soni The 
number of directors is not to be less than two, 
nor more than five; the first being W. Starle 

and H. 8. Owen. Solicitors, Messrs, Pepper an: 

Tangye, 34, Waterloo-street, Birmingham. Re- 
gistered office, 39, Bennett’ s-hill, Birmingham. 








THE PATENT JOURNAL. 
Condensed from “The Iustrated Oficial Journal of 


Application for Letters Patent. 


“,0 ee ee oo communicated” the 
“name address o! communicating party are 
printed in italics. 


19th February, 1891. 


3046 Winp Guarp for Cammyeys, A. Higgins and P. 

Williams, London. 

8047. Device to be ATracHeD to WALLS, A. L. Procter, 

London. 

3048. ComBIneD Fragrant, &c., Paviasse, G. H. 

Cooper, London. 

3049. Crrcurr ConTROLLER, C. K. Mills.—(C. M. Wool- 

cott and A. E. Wilmot, United States.) 

—> Banyo ATTACHMENT for Pranorortes, J. Tyler, 
don. 

3051. ee Water, L. Archbutt and R. M. Deeley, 


$052. fan for Wuer.s, N. Browne.—({A. Carpentier, 

France.) 

3053. Preventinc Dust Entertnc Winpows, H. 8. 

Littleton, London. 

3054. Banp Cutps, J. and H. Lucas and J. Beesley, 
London. 

3055. Preumatic Tire for VeLocirepes, H. J. Grafham, 
London. 


8056. Construction of Metaic Fives, T. P. Lomas, 
London. 

8057. Propuction of ALUMiniuM ALLoys, C. A. Faure, 
London. 

3058. Strokine Steam Borter Furnaces, A. T. Booth, 
London. 

3059. Gotr Civuss, T. Morris, G) 

3060. Boots, L. Griinberg and L. istein, London. 

3061. CELLULOSE Wavpina, J. Feirabend, London. 

3062. Steam Enoines, J. H. Darby, London. 

3063. SuprorTiNG and CaRRYING PorTABLE Lamps, P. 
Freud, London. 

3064. Topacco Pipes, T. Parry, London. 

3065. Moutupreces of Topacco Pires, N. J. Lewis, 
London. 

= Inptcator for Rattway CaRRriacE Doors, W. 

ic! on. 
8067. Toastinc Brean, C. 8. 8. Laing, London. 
3068. Macuinery Drivinc Gear, Gallagher, 


ndon. 
3069. Motive Power, A. Strain, London. 


20th February, 1891. 


8070. WATER-WaASTE PREVENTING CISTERN, G. M. Law- 
ford, London. 
a Picture Framks, Matthews and Son, Isle of 


sora. O11 Cans, 8. Cadman, Oldham. 

3073. PLactne DeTonaTors in Position, T. R. Shelley, 
R. H. Fitzsimons, and A. E. Shelley, Smethwick. 

3074 Gas Reautator for Gas Enaings, J. Fielding, 
Gloucester. 

8075. GoverninG Apparatus for Gas EnGrnEs, J. Field- 
ing, Ycgomennagenol aor W E. Wigzell 

8076. Drivine and other WHEELS, and J. 
Pollit, London. 
77. STRENGTHENING the SEGMENTS of Wueets, E. 
Wigzell and J. Pollit, London. 

3078. ApyusTING DRAPERS’ Busts, &c., J. Goodwin, 
London. 

8079. Sanitary AppLtance, I. Wallwork, Manchester. 

8080. VenTILaTING Rooms, &c., J. Slaytor and H. P. 
Hallows, Doncaster. 

8081. BiLLtaRD TaBLe Cusuions, F. Restall, Oxford. 

8082. Om Lamp ExtincuisHer, H. Hutchinson and F. 





Tatham similar patents numbered 13,763, 16,138, 


Madgin, Newcastle-on-Tyne. 


3088. Boor or Saor for Foorsatt, H. Webber, Devon- 

3084. Bracevet, H. E. Collett and F. E. Wright, Bir- 

— 

3085. Poker, W. Townsend, London. 

3086. Kitns for Bursino Lime, H. Parry, Live 1. 

3087. La mtgaad Winpino Macuiyery, W. and D. KeGee, 

3038. aall H. Downie, Glasgov . 

8089. PuzzLe ApvertTisements, J. W. T. Stephens, 
London. 

3000. FeaTHERING PapDLE-wHEELs, W. P. Thom 


—-(F. BE. and H. A. Pirrung and G. B. Torinus, 
States. 


nited 


8178. Tires for Vevocirepe Wueers, W. Golding, 
Manchester. 
3179. Hanpes for Capivets and Doors, T. Kendrick, 


Birming’ 
8180. CoaTinc Mera Toxses, &¢, D. Marshall, Glas- 


gow. 
3181. ScHooL Desks, H. Colburn, Keighley. 
3182. Curtain SrretcHER and CLOTHES 
Kenworthy, Oldham 
3183. Beverace, J. W. Houldsworth, Heckmondwick. 
3184. Wax and Woopen Martcues, J. T. Mackintosh, 


oRsE, E. N. 


cester. 
3185. VENTILATING Fans, T. Gregson, Manchester. 
5186. Gas Guozes, 8. J. Ewing and A. T. Bremner, 





3091. FeatHerinc PappLE-wHeEE ts, W. P. Th 
(F. B. and H. A. Pirrung and G. BE. Torinus, United 


States.) 
3092. Time Recorpers, W. Le G. Bundy, Liverpool. 
3093. Lusricators, F. Trier, London. 
3094. Beit Action Mecaanism, J. G. Stormont, Bir- 


sui. Pare and other Cups, E. Breadner, Man- 

ester. 

3096. Ain Prope.iers, E. Breadner, Manchester. 

3097. Picktnc Bawps for Looms, E. Breadner, Man- 

chester. 

3098. Macatne for Dyetne, &c., Fasrics, E. Breadner, 

anchester. 

3099. Cocoa Urns, T. H. Russell, London. 

8100. Rartway WuHeets, E. Dearden,‘London. 

3101. Mrvers’ Sarery Lamp, T. Limb, Bristol. 

- Potisaisc Macuines, R. L. Tapscott, 
verpoo! 


3103. nd Hotpers, H. Halladay, Birmingham. 
$104. Smoke Burnino, J. Miller, Glasgow. 

3105. Securinc CarriaGe Lamps, J., J. H., R. W. 
Neale, Birmingham. 

3106. Fastrenino for Boors, B. Lane, Birmingham. 

a * MEASURING TEXTILE Faprics, J. Wood, Man- 


ester. 

8108 Inpicatine Distance, &c., J. Ridge and J. Fuller, 

Brighton. 

8109. HypRostatic Weiauinc Macuings, N. O. Diaz, 
mdon. 

8110. Topacco-Box, C. W. Formby, Maldon. 

8111. Maxine Ruas and PILE Faprics, J. Bailey, 

London. 

3112. Automatic SprRinKLER INsTALLATIONS, R. Dow- 

son and J. Taylor, London. 

$113. Sewinc Macaines, J. B. Robertson, Belfast. 

3114. Saint Cotiar Fastener, J. Petrie, London. 

= —— Inxstanps ComBineD, G. Hudson, Bir- 


16. § 4 ll Tron and Steet Biocks, H. Ehrhardt, 
mdon. 

3117. Sarety Exvevorss, V. M. Walton, London. 

3118. Ozone Water, J. C. Dittrice, London. 

3119. SsHogs for Horses and other Animats, G. T. 
Mackley, London. 

3120. SLezPine and Day Cars, R. W. Barker.—(A. A. 
Brandenburg, United States 

8121. Car Couriers, R. W. Barker.—{L. L. Frost, 
United States.) 

8122. Spinnino Tuses, J. G. Bohl, London. 

3123. Se_r-cLosine Faucet, J. 8. Tate, London. 

3124. MANUFACTURE of PAPER Tuses, &c., J. R. Thame, 


jon. 

2125. Dist1LLinc Hyprocarson O11s, P. Dvorkovitz, 
ndon. 

—: op and Ana.ocous Toots, J. A. Henckels, 


on. 
$127. InpicatTinc ExLectric Circuits, &c., W. Cruyt, 
London. 
3128. Drittinc Howes for Nuts, &c,, A. Pickard, 


London. 
sag a Stone, John Richardson and J. Coates, 
$130. PReveNTING Pires from Burstixe, P. A. Blake, 
London. 
x ol ne Switce Sienars, C. E. (Carr, 


don. 
8132. "Finis Taps and Stoprers, C. I. C. Bailey and 
W. 8. Cottis, Putney. 

3188. WaupstitcH SEWING Macuives, E. L. Rochlitzer, 


London. 
8134. Damper RecisterR for AccorpEons, W. Zielke, 


ndon. 

$135. Spirit Cooxine Apparatus, C. Huelser.—(F. 
Eiafeld, Germany.) 

-_ Sripe or Stov EL, C. Huelser.—(P. F. Wietz, Ger- 


asi. § —_ for Curtarys and Buinps, T. Fellner, 

don. 

$138. Tyinc-up the Carps in JacquaRD aan G. 
lick, London. 

3139. Stays or Corsets, F. O. Estermann, London. 

3140. Mecuanicat DistILuine, 8. Barber, London. 

=? — Rervcees for Savinc Lire, H. Vicars, 
on 

$142. Lockinc the Mecuanism of VELOcIPEDEs, W. 

Oakley, London. 


3148. Covers for MANHOLEs of Borers, J. N. Paxman, 
London. 

$144. ScREENING Matt, A. Clark, London. 

3145. Paper Tuses for Cops, 5 B., G., and J. B. 


Swailes, London. 
3146. MaRkino-our Lawn Tennis Courts, W. E. 
Bussey, London. 


Sewer Pipes, J. G. Meyer, London. 
London. 
Karsten, London. 


London. 

3153. WeicHinc Apparatus, W. H. Shepherd and J. 
Noad, London. 

3154. Propen.inc Suips or VesseLs, W. MacGowan 
Glasgow. 

= Sounpinc the Derrs of Water, J, Taylor 


w. 
= Axte Boxes and their Firrines, A. Macaulay, 
Ow. 


3157. Wueets, N. A. Cameron, London. 

= — Grussers, M. Shearer and W. McCutcheon, 

bag A Soorxe and Miitary Coats, J. Bertschinger, 

on 

3160. . Motor Encing, 
London. 

3161. Metat Framework, C. D. Abel.— 
Nouvelle de Constructions Systtme Tollet, France.) 


E. Hammesfahr 


2lst February, 1891. 

$162. CLosinc Mup Hoxes in Sream Borers, A. R. 
Thirion, Londun. 
3163. Srrixe Cranks for Cycies, J. G. Inshaw, Bir 


3168. 
and J. H. Houghton, Great Grimsby. 


Manchester. 
3170. Lectancue Ce.ts, D. Rylands, Stairfoot. 
3171. Bepstgaps, F. G. James, London. 


Stairfoot. 
and F. Hurst, Mancheste 

3174. Ocanp for Tomrasine | Betts, W. 8. Dougall, jun. 
Radcliffe-on-Trent. 


Birming 
8176. TANNING SKiNs, W. Bolt, Glasgow. 





3177. Broom, H. L. Moller, Sunderland. 





3147. Courtine of Outer or DiscHarGcE Pipes with 
8148. Piz or Pastry Ovens, &c., J. Chapman, jun., 
3149. Apsustinc Currs to Wrist Banps, F. W. M. 


3150. Musica. InstRUMENTS, T. and A. Giles, London. 
$151. Crusaine or Putverisinc Gratin, H. W. Fry, 


mdon. 
3152. Wueets for Rotuinc Stock, W. J. Brewer, 


(La Société 


Appliance for Teacuinc Drewine, A. H. Allen 


3169. ANTIFRICTION ROLLER BearinGs, A. H. Owles, 


3172. Tuse Couptines, D. Rylands and R. Morant, 


3173. BAND-CUTTING ne vogue D. Brown, J. P. Coop, 


$175. ApuusTING, &., CanpLe Sockets, G. Taylor, 


3187. Stanp for CHEMICAL Purposes, &c., A. W. Ellis, 


ndon. 

3188. Makuxe Buttons from Horny, L. H. Eckert and 

G. Hentschel, London. 

3189. Avcers, &c., W. Gilpin, sen., and Co. and T. 

Sambrook, London. 

3190. Gates, F. G. R. Williams, London. 

3191. Transmission of ALTERNATING CURRENTS, M. von 

Dolivo-Dobrowolsky and the Company Allgemeine 

Elektricitats-Gesellschaft, London. 

8192. HoLtow Grinpinc Razors, W. Usher and W. 

, London. 

3193. Prope.tine Trucks, J. P. Robertson, London. 

3194. Feepinc Bort.es, H. Taylor, London. 

8195. VENTILATORS or CowLs, F. Williamson, London. 

3196. “Goipe Line” for PLantinc Purposes, H. 

Nichols, London. 

3197. Fastentinc Hoops to Casxks, C. R. Bonne.—(T. 

Schwellinger, Germany.) 

3198. Gatvanic Batrerizs, F. Poudroux, London. 

3199. Execrrica, Switcnes, H. Harold and R. 

Jenkins, London. 

3200. Workine Dock Gates, R. Wright, London. 

3201. DrepoeRs, J. Dunbar, London. 

3202. SupporTinG WEARING APPAREL, E. Attenborough, 

London. 

3203. Consuminc Smoke in Furnaces, E. J. Holmes, 
London. 

3204. Puzzie Toys, E. P. Lehmann, Liverpool. 

3205. Preumatic Cais, H. A. Cutmore, London. 

3206. Spirit Lames, H. A. Cutmore, London. 

3207. Formine Ce.tis during Fermentation, G. F. 

Redfern.—{J. Hradil, Germany.) 

3208. NiITRO-SUBSTITUTION ComPpouNDS of CELLULOSE, 

H. Maxim, London. 

3209. SHutrers for Winpows, H. H. Lake.—(La Société 

J. Jay and Jallijier, France.) 

3210. AMALGAMATING AURIFEROUS Ores, T. Gemmell, 


mdon. 

. Tennis-court Marker, W. W. Horn.—(W. L. 
Mason, United States.) 

$212. TeRRESTRIAL, ane Guioses, W. W. Horn.—(J. 
Lynam, United Sta 

3213. Lace Fasrics, at Casse, London. 

3214. Wir Stocks, &c., a. M. gee ee 
London. 

$215. Screw Latues, H. H. Grenfell and P. Baron, 
London. 


23rd February, 1891. 


3216. CRANKED Suart Motion for Bicyc1es, J. Read, 
mdon. 

3217. Foor Warmers, F. W. Jefferies, Kent. 

3218. Sockets, J. Fernee, Norton Woodseats, near 

Sheffield. 

3219. Go-cart, J. M. Jones, Belfast. 

3220. Cuttine Neep.e Beps, W. Rothwell and Co. and 

W. Rothwell, Bolton. 

3221. Game, T. P. Chittenden, London. 

3222. Repucinc Metatuic Oxtpes, J. and G. W. Clark, 

Birmingham. 

3223. Inrusine Tea, W. A. White, Bi ham. 

3224. Recivrocatine ‘‘ Peccinc” Macuines, H. Hey- 

wood and J. Holland, Manchester. 

3225. Cycuists’ TROUSER Hook, C. “1 Redditch. 

8226. TREATMENT of Ores, &c., 8. R. Smyth, North- 

ampton: 

3227. Boor Rerarrinc Li: st, T. Wilkinson, Bir- 


3228. =. and Bopice, E. Moore, Ipswich. 
3229. Marine CEMENT, Ww. Briggs, Dundee. 


3230. Soprum Brsorate or Borax, &c., J. Ascough, 
Birming 
3231. ATTACHMENT to Dritiine, &c., Macuines, J. W. 
e, London. 
3232. Fastenincs for Envetores, A. N. Emdin, 
London. 
3233. Tittine Gear for Rotitinc Miu Priant, W. Fair- 
weather, ow. 


3234. SHootine Tarcets, W. J. Jeffery and W. Ede, 


mdon. 

3235. Looms for ea W. Begg, Glasgow. 

3236. New Game, C. J. Tozer, Plymouth. 

3237. Sasu Firrincs, M. Pickett and T. H. Collins, 

Stevenage, Herts. 

3288. CorruGaTeD Paper, C. A. Hales and L. W. 
Ramsden, London. 

3239. UNDERGROUND Conpuits, J. S. Raworth, T. O. 
Callender, and C. E. Webber, London. 

8240. VENTILATING Mines, W. Williams, London. 

3241. VeLociPepEs, C. Groombridge and W. A. "South, 
London. 

$242. Frre-LIGHTER and Disinrectant, F. Idle and I. 
Pearson, London. 

a ae and CLeaninc Corton, T. Rothwell, 

mi 

8244. —— for Looms, W. Higham and D. A. Apple- 
ton, on, 

$245. _omea Cuarys for Cycies, C. H. Brampton, 
Birmingham. 

$246. Fo_pine Rockne Cuair, E. Smith, London. 

3247. Copyine Ink, E. Coén, London. 

3248. Tires for VELocireDE WHEELS, A. Edmonds, 


London. 

3249. Toy, J. T. Humphrey, London. 

8250. Empossine Woop, W. P. Thompson.—(S. M. Land 
and §. A. Van Buskirk, United States.) 

3251. Extractine Iron from Fiour, &c., W. J. Furse, 
London. 

8252. ATTACHMENT of CoLLaRs to Suints, A. Blake- 
Aughton, London. 

3253. Umpreuas, &c., V. Zalaznik, London. 

$254. Corrins, D. Grey, London. 

$255. Srups and Soiitarres, W. Townsend, London. 

8256. Skates, H. E. Hughes, London. 

8257. Matt Cuts for Foop Purposes, H. M. Dowson, 


? 


Reading. 

3258. CLEANING, &c., CEREALS, S. Steinmetz, London. 

8259. GLoves, W. Abbott, London. 

8260. Liquip Reservoirs, H. H. Lake.—(H. Dutton, 
United States.) 

3261. PeTro.eum Enoings, O. Weiss, London. 

8262. ExectricaL Conpuctors, E. A. Gimingham, 
London. 

3263. CoLourninc Matters, J. C. L. Durand, D. E. 
Huguenin, and A. J. J. d’Andiran- Koechlin, 
London. 


mingham. 3264, Ewers, &c., J. J. Royle, London. 
3164. iss, F. T. Fogden, London. 3265. Process of ELECTRO Paintino, H. F. Grandinger, 
3165. Bia Sream Encines, P. Ferguson and} f[ondon. 

W. Y. Fleming, Bate, Giesgo $266 Parcet Carriers for Bicycies, M. E. blood, 
3166. Roorinc J. A London. 
8167. Gas CooxiNe Stove, c Pa Billing, London. 3267. Sewinc Macuuvgs, F. Doucet, London. 


3268. GoverNinc Marine Encines, R. McGlasson, 


London. 
ms Ya ceaamemae TeLerHones, F. W. Dunlap, 
= PROCESS for Propucine Azo COLOURING MaTTERS, 
esser, London. 


sort. Bicycugs, &c., C. Daniels, London. 

$272. GLoves, F. Cary, London. 

3273. Box for use on Szwine Macuines, J. Jackson, 
ndon 

’ 


24th February, 1891. 
3274. Boots, T. E. Mansfield, Bristol. 
3275. Wasnine Corton Waste, &c., J. and F. W. Petrie, 
Rochdale. 
8276. Woop Screws, R. Whitaker, Birmingham. 
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3277. Carriace Doors, T. Lees Glasgow. 

3278. Opsrarntne Gop, &c., from Ores, A. French and 
W. Stewart, Glasgow. 

3279. Portasie Crxper Sirrers, H. Balleni and L. 
Croome, London. 

3280. Grinpinc Ponts of Wire Carns, D. C. Bateman, 


ord, 

3281. Looms, J. Holden, Lancashire. 

3282. Paper, &c., Boxes, G. Gray, Glasgow. 

3283. Savino Lire from Fire, 8. Fryer, Portsea. 

3284 Lurtine Borr.es, E. olemew, London. 

3285. Rotary Esornr, J. and W. R. Green and T. E. 
Cleathero, Sheffield. 

3286. ATtacnine Straps to Pickers in Looms, R. 
Pattison, Bradford. 

3287. Strays, &c., W. and J. T. Anderson, Market 
Harborough 

3288. Fsep-water Pcririers, E. 8. Titus and F. W. 
Werner, London. 

G. Muddiman, 


3289. WEIGHING 
Liverpool. 

8.90. SipHon Borties, 8. E MacDonald, Liverpool. 

3291. PorTasLe Furnace Bripce, G. L. Morgan, 
London. 

3:92. Cart for Spreaprnc Sanp, &c , R. Wadsworth, 
Halifax. 

8293. TuBe Expanpers, W. T. Eades, Birmingham. 

3294. Arracatne Keys to Locks, R. Asquith, Leeds. 

3295. Hoitpine Guiass TaBieis, &c, W. F. Gibson, 
Birmingham. 

.— Lips for Meta Parst Keos, G. Hyde, Birming- 


Apparatts, J. 


am. 
$297. Stoprers for Borries, &c , J. and W. Lowman, 
London. 
8298. Factne Point Lockinc Apparatua, W. Young, 
Inverness. 
= Hawnp es, J. 8. Prentice, A. Bowie, and M. Stark, 
Ww, 


3300. Strowmsc Covers for Sup,’ Boats, W. Bell, 
Dundee. 

8301. Deviverise Liquip in Spray, A. M. Shurtleff, 
London. 

8302. Spinninc Frames, P. P. Craven, London. 

3303. Stopprinc Muisusace of Porsons, W. Sherry, 
London. 

$304. Apparatus for Extincuts#ine Fire, M. Vinning, 
London. 

3305. Sarety Hanpie Bak for Bicycues, T. Pickup, 


on. 

8306. Purinc Muskers during Exercise, F. Gray, 
London. 

8307. Rop Guipgs for Looms, P. Oakes and J. Leigh, 
Burnley. 

8308. Traps, W. G. Herbert, Liverpool. 

8309. FLusninc by Sipnowace, E. J. and A. P. Cocks. 
London. 

8310. “ Miturne,” &c., WooLLeN Fasaics, B. Preston, 
London. 

8311. OpeRatinc, &c., ADVERTISEMENTS, W. Edwards, 
London. 

8312. Rotters or WHeets P. D. Bywater, London. 

8313. Drivinec Cuarns, T. B. Gibbs, London. 





3314. Hee Native Macuryes, J. H. Pope, London. 

8315. Stoppers for SypHons, &c., P. Delorme, jun., | 
London. | 

8316. Recorpinc CuinomererR, M. H. A. Galtier, | 
London. 

3317. Joint Stays, W. J. Haysman, London. 

3318. ControLinc the Discuarce of Water, J. and 
G. Porter, London. 


| 3410. CarriaceE Winpow OPENERS, 





3319. PHoTrocrRapuHine in Cotours, 8. Waters, London. 

3320. Neck-yokes and WairFLe-Trees, N. P. Steffen- 
son, London. 

8321. Connectisc Dravucut AnimALs to VEHICLES, | 

T. H. Brigg, London. } 

Sueaves, &c., J. McFarlane and W. Reid, | 

London. | 

3323. Pappte Waeets, A. J. Boult.—(N. T. Edson, 
United States.) 

3324. SLorrine ATTACHMENTS for Macutnes, A. H. Eddy, 
London. : 

. Tres, W. P. Thompson —(H. P. Sweet, 
United States.) 

8326. Maxine Roapways and Pavements, A. Pochin, 
London. 

3327. Dies, W. P. Thompson. (J. 8. Fletcher and J. 8. 
Emmert, United States.) 

5328. Venicies, H. Kinder, London. | 

3329. Screw Macutves, C. M. Spencer, London. 

3330. Excavatine, J. Glover, Manchester. 

3331. Spconpary or StoracE Batteries, 8. C. C. Currie, 
London. 

= Om Lamps, W. P. Thompson.—{é. 
taly.) 

3333. Treatinc Ore, J. K. Hallowell, London. | 

3334. Sream Traps, G. Dinstuhl. London 

3335. Busnes for Bunc-noves of Casks, H. H. Lake. 
—(W. Kromer, Germany.) 

3836. WeLtpinc, &c., Merat Srrips, H. H. Lake.— 
(H. Lemp and L. M. Schmidt, United States.) 

3337. Vacuum Pumps, H. H. Lake.—({A. Berrenberg 
and W. E. Nickerson, United States ) 

8338. TeLecrapny, J. A. Parker. London. 

3339. ADVERTISING in Rarm_way Carriaces, G. W. 
Robertson, London. 

8340. Trres for VeLociPepes, W. Booth, London. 

3341. Evastic Tires, J. Hill, London. 

3342. CoLtour Printinc, W. Schumacher and L. C. 
Raegener, London. 

8343. Conveyor TrovcH Borroms, J. M. Dodge, 
London 

8344. ManipucaTine and Pitinc Coat, J. M. Dodge, 
London. 

8345. So_utions for PropuctnG Fiims, J. 8. Fairfax — 
(F. Crane, United States.) 

8346. Automatic CorIN-FREED Macuines, J. Hines, 


Pieroni, 


Glasgow. 

8347 Arrixinc Stamps, C. W. Tobey and H. P. Burt, 
London. 

8348. CHILLED Iron Giosuces, B. C. and R. A. Tilgh- 
man, London. 

8349. Etecrric Weipinc Apparatus, M. W. Dewey,* 
London. 

8350. Gas Enorne, B. H. Coffey, London. 

8351. Piaster SiaBs, R. R. Coursen, London. 

8352. Vacuum Pumps, H. H. Lake.—(A. Berrenburg 
and W.E Nickerson, United States.) 

8353. Stow CompusTion Fire-stoves, A. Francombe, 
London. 

3354. Cuan Apsustment for Cycies, J. A. Dixon, 


on. 
8355. LrisuLeum Marts for Fioorine, E. A. Clerke, 


on. 
3356. Sprisc Sappies for Crcres, F. J. Rooker, 
London. 


Berrenburg, United States.) 

8358. Gas from Fiurp Hyprocarsons, P. Dvorkovitz, 
London. 

3359. VaLvE Packtine, R’ Jagenburg, London. 

8360. Corsets, F. Rothschild, jun., London. 

8361. Type-seTTiInG Macuixes, P. A. Newton.—(The 
Electric Typographic Company, United States.) 

336?. VeweTiaN Binns, &., B. 8. Polkinghorne, 
London. 

8363. Measurinc the Human Foot, A. Tenner, 


mdon. 

3364. Evecrric Lamps, H. H. Lake.—(W. EB. Nickerson 
and A. Berrenberg, United States.) 

3365. PLastic Movipisc MateriaL, H. H. Lake.—(E. 
Sochaczerrski, Germany.) 

3366. SHear-Binpinc Harvestinc Macutyes, E. C. 
Matthews, London. 

3367. Biock Fuet, E. Creighton, London. 

3368. Marine and other Sream Enorines, G. B. 
Richards, London. 

3369. Warer-cLosets, W. B. Moore, London. 

3370. Harness for Dreavucut ANIMALS, A. T. Rutter, 


mdon. 

8371. Forminc and RoLurne Tuses, M. Manie mann, 
mdon. 

3372. Curoyometers, N. von Esenbeck, London. 





73 Mepicat Bat exes, G. F. Webb and J. Crisp, 
London. 


74. Propes, Canunas, &c., G. E. Gaiffe, fils, and F. 
Casassa, London. 

3375. DecorticaTinc Macuines, J. G. Hernandez, 
London. 

3376. Conveyine Grain, F. E. Duckham, London. 

3377. Vacuum Pump, A. M. Clark.—(4. Bornholdt and 
J. Glatz, United States.) 

3378. Ro_uter Skate, J. Warner, London. 

3379. Wire Ropes, A. G. Laker, London. 

3380. Borries, J. R. Browne and R. R, Hunt, 
London. . 

3381. Priieys, L. Flamain, London. 

3382. VenTitator, H. P. Dodson and T. Burrows, 
London. 

3383. DyNaMo-ELECTRIC Macnines, J. A. Kingdon, 
London. 

3384. Music RecerracLe Psano, E. P. Hutchinson, 
London. 

3385. Compounps of Curomium, W. Watson and E. 
Bentz, Mauchester. 


25th February, 1891. 
3386. Bracket SHetves, R. J. Browne and E. R. 
Makin, Liverpool 
8387. ‘ wenesren from Atuminia, H. Lafone, Liver- 


pool. 

3388. Braces, C. Steer, Bristol. 

3389. SappLe Spainc, W. E. Moss 
Nottingham. 

3390. Feepinc Borries for Inrants, E. Harris, Liver- 


and J. Milton, 


poo 
3391. Gas and other Enounes, J. Atkinson, London. 
8392. Sprinc-out Boxes, J. M. Talbot, Edinburgh. 
3393. Forminc Brackets, J. Burns and E. Hutton, 


iw. 

3394. Coverrnc PeramBuLators, B. Cliff, Bradford. 

3395. Harr-BRUSHING Macuines, A. C. Sibley, South- 
ampton. 

3396. Fitterinc Macuinery, E. Martin, Kent 

3397. CoupLines for Tram-caR Enoines, W. J. Lack 
land, Birmingham. 

3398. ELectricaL BurGLtarR ALarM, A. E. Spencer, 
London. 

3399. Caso Receipt and CounterroiL, H. R. Ashley, 
Manchester. 

34(0. Togpacco Pipe, E. J. Griffiths, Nottingham. 

3401. Dryinc and Finisninc Hanpkercuiers, R 
Paton, Belfast. 

3402. Sautrte Guarp for Weavinc Looms, R. H. 
Hopkinson and J. W. Brook, Bradford. 

3403. MuLtipLyrnc Motive Power, &. Bird, Gloucester- 


shire. 

3404. Swircues, C. H. Elliot and E. F. Furtado, 
London. 

3405. Twine Jennys, E. Stott and J. Hellowell, 
London. 

3106. ComBINED GrrDLe and Dress Suspenper, R. 
Rees, Acton. 

3407. Bepsteaps and other Mounts, A. Heath, Bir- 
mingham. 

3408. Distnrecrinc Warer-cLosets, F. Wright and F. 
W. Woolstone, Leeds. 

3409. Batance TaBLes, E. B. Brooke, Huddersfield. 

P. Hay, 

Dumfries. 


| 3411. Paper Fixe, R. Peters, London. 


3412. 
ampton. 
3413. Cuarcine and Discnaroine Gas Retorts, C. W. 
Lyon, London. 
3414. Picks, A Oates, J. Hall, and G. Smith, Sheffield. 
3415. CentriruGAL Cuurns, R. E. Evenden, Man- 
chester. 
3416. Lock-Nuts and Botts, J. Smethurst.—(W. Gled- 
hill, United States.) 
3417. Gatvanic Batrery, W. H. Munns.-(@. A. 
Smith, Canada.) 
3418. Mowinc Macuines, W. H. Munns.—(£. €. Pike, 
United States.) 
3419. Sawinc Macutnes, W. H. Munns.—{J. Laird, 
United States.) 
3420. Can Covupiinc, W. H. Munns —(C. F. Phelps, 
United States.) 
3421. Crate for Packinc Pou.ttry, W. H. Munns.— 
(R. G. Thomasson, United States.) 
3422. Wrencu, W. H. Munns.—(S. K. Huntsinger and 
H. Marshall, United States ) 
3423. Hanp Stamp, W. H. Munns.—(W. A Sander, 
United States ) 
3424. Tea-KeTTLEs, W. J. Douse, London. 
3425. “‘ PortorHone,” G. Mellor, Newcastle on-Tyne. 
3426. —— for Evectric Macuuines, H. J. Dowsing, 
mdon. 
3427. Revo.vine Fire-arms, W. J. Whiting, London. 
3428. Waeets for VeLocirepes, &c., W. Hillman, 
London. 
3429. VenicLe Wuee ts, J. W. Baird, London. 
3430. Toots for CLeaminc BoiLer Toses, J. Kennedy, 
Liverpool. 
3431. Lastrnc Boots and Ssogs, A. E. Stirckler, 
mdon. 
3432. AcruaTiInG Mecuanism for VeLocirepes, W. W. 
isp. ndon. 
3433. Dryinc Srockines, Groves, &c., A. E. Wiinder- 
lich, London. 
3434. Workinc Disaprearinc Guns, A. Noble and 
C. H. Murray, London. 
3435. Treatinc Heatep Liquip Wastes, E. Nelson, 
London. 
3436. Grease Cups, E. H. Benners and 8. Leach, 
mdon. 
3437. Cueck Titts for Pusiicans, H. M. Goodridge, 
Pl tead. 


Water Courses in Suips, F. J. Sinnette, South- 


ums > 

3438. Sirtinc Crypers, J. Sowerby, London. 

3439. Azo Dyes, B. Willcox.—(Farbenfabriken vormala 
F. Bayer and Co., Germany.) 

3440. Apsustinc Suip’s Furniture, C. J. Fox, Kent. 

3441. Cap for VentiLator, F. H. Smith, London. 

3442. Lowerino Boats, J. Stevens, D. W. Dana, and 
G. E. Beers, London. 

3443. Ticket Macuine, W. W. Horn.—{J. D. Gibbe, 
United States.) 

$444. Nur Lock, W. W. Horn.—(H. 7. Barlet, United 
States.) 

3445 Srreet Sweermnc Macuine, W. W. Horn.—(J. A. 
Wilt, United States.) 

3446. Warcu-caseE Penpant, W. W. Horn.—(D. £ 
Grant, Canada.) 

3447. Luvoevm, T. Mitchell, London. 

8448. Dryinc Apparatus, C. Zach, London, 

3449. TeLePHones, P. Rabbidge, London. 

3450. Primary Batteries, W. H. Power, London. 

3451. Timinc Piceons, J. Kitson and J. Bulmer, 
Bradford 


$452. Invavips’ Rose, J. Aspin, Bradford. 

3453. Rar-way Sionat Lamps, J. Wood, London. 

3454. Botts, H. H Lake.—(The Russell and Erwin 
Manufacturing Company, United States.) 

$455. ELecrro-macyetic Perrcussive Rock DRILLs, 
W. A’C. G. Birkin, London. 

3456. NeepLe THREADER, 8. Gerry, London. 


26th February, 1891. 


Fioorinc Cramp, W. and E. Bracewell, Burnley. 
TrapPer Prange, C. Spinks, Leith. 

Fire Grates, J. B. Hamilton, Edinburgh. 
Musica Instrument, T. H. Nicholson, Lincoln. 
AccEssiBLE Benps for Taick Fiuips, O. Howl, 


3457. 
3458. 
3459. 
3460. 
3461. 
Staffordshire. 

3462. Lire Betts, J. G. Jonesand J. Hughes, Woolton. 
3 68. Nove Toy, R. M. Painter, Stoke-on-Trent. 


3464. Rotary Prixtinc Macuines, J. Michaud, 
London. 

3465. PaorocrapHic Cameras, J. Pumphrey, Bir- 
raing 


3466. ScurcHInG Macuinery, J. M. Hetherington, 
Manchester. 

3467. Frre-LicnTers, E. W. Bennett, Bath . 

3468. Macainery for Maxine Rees, J. Young, 


—_ 

3469. Fire-anms, T. P. Wood and H. Bowerman, 
Bristol. 

3470. Straps, E. Redgate, Birmingh 








8471. Game, T. D. Dales, Lintz Green, R.S.O, 

3472. Cavipers, J. Kenworthy, Manchester. 

3473. Frre-escapes, G. 8. Macdonald, London. 

3174. Wire Fencino, G. B. Lawson, W. G. Nares, and 
T. Hayward, London. 

3475. Brick Furt, H. M. Carter and C. E. Fraser, 
Halifax 

3476. Carriace WHEE s, G. Prescott, jun., Dublin, 

3477. Carvinc Fork Guarps, H. Wild, Sheffield. 

= Burrers for Rarpway Carriacgs, J. Macnarey, 

ury. 

3479. Furnack Fire-nars, W. Truswell, Sheffield. 

348". Glove Cass, R. J. Browne and E. R. Makin, 
Liverpool. 

3481. Matt and Liquorice Exrracts, J. Hillaby, 
London 

3482. Hanp.es for Knives, Toots, &c , P. H. Bracher, 
Liverpool. 

3483. Curr 
Liverpool. : 

3484. Lavine Tuses in Deer Water, C. E. Hoetling, 
London, 

3485. CLora Expanpers, W. Pickup and W. Knowles 
London. 

3486. Preventine the Potiurion of Arr in TUNNELS, 
C. Anderson, London. 

3487. Venicucar Awnunc Fixinos, A. W. R. Steabben, 
London. 

3488. Typewriters, A. and F. W. Brown, H. Murphy, 
and R. J. Parkes, Manchester. 

3489. Workine Boat’s Cuocks, W. H. Sanders, New- 
castle-on-Tyne. 

3490. BicyceLes and other Venicies, F. Clément, 
London. 

3491. ALarm Bett and Door Hanp te, G. Chisholm, 
jun., Glasgow. 

3492. Sarery Srirrvp, T. U. Clarke and A. W. Seymour, 
Rugby. 

3493. Tires, W. R. Pidgeon, London. 

3494. ExpLosive Carrripce Cases, F. H. Honey, 
Londen. 

3495. Switcn, C. M. Dorman and R. A. Smith, Man- 


chester. 
Trains, C. M. P. H. 


Apscster for S reeves, R. Rubens, 


3496. AsststInG Reaprsc in 
Triscott, Dublin. 

3497, Ratsinc Water in Weis, &c, E M. Bizet, 
London. 

3498. Preservinc Gray, R. R. von Gunesch and C. 
Beurle, London. 

3499. Vent Pec or Sprite for Casks &c., W. Patmore, 
London. 

3500. Fire-LicHTinG Apparatus, W. H. J. 
Sheffield. 

3501. Oi, Lames, T. Stone, London. 

3502. Simp.iiryinc Musica Notation, T. H. Hickley, 
London. 

3503. Preventine the Pottution of Arr in TUNNELS, 
C. Anderson, London. 

3304. MakisG Portmanteaus, &c., Hifle, 
London. 

3505. Kyirrinc Macatines, 8. Wullschleger and K. 
Rury, London. 

3506. Mowine and Reaping Macuines, G. E. Rowe, 
London. 

3507. CoIn-FREED STRENGTH-TESTING APPARATUS, A. E. 
Edwards, London. 

3508. Siens, E. Hopwood, London. 

3509. Wueets for VeLocirepes, W. W. Nightingale, 
London 

3510. Prorectinc Wire against Corrosion, J. Lang 
and F. H. Wigham, London 

3511. Extractine Liqguips from PuLveRULENT MATE- 
RIALS, I, Singer and H. Dombrain, London. 

3512. “Sanitary” Corrin, W. Biggs and W. Hart, 
Middlesbrough. 

35'3. TrRam-Rait Cleaners, J. N. Marr, London. 

3514. Conpensinc Stream or Vapour, B. Willcox.— 
(FP. Fouchée, France.) 


Tallents, 


J. G. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


439,974. Exvecrrica Generator, F. L. McGahan, 
Indianapolis, Ind.—Filed September 8th, 1890. 

Claim.—(1) In an electrical generator, an armature 
composed of a hub mounted on a hollow axle, hollow 
spokes connected to such hub and tapping the open- 
ing in such axle, brackets connected to the outer ends 
of such spokes, housings between the brackets, 
secured together by a bolt, and a series of bobbins 
arranged in pairs between such spokes, composed of 
a frame with triple coils of wire wound thereon, over- 
lapping each other at angles, substantially as shown 
and described. (2) An electric generator comprising 
an armature composed of a hub mounted on a hollow 
axle, hollow spokes screwed into the hub, tapping the 
hollow of the axle, the upper end of such spokes con- 
nected to brackets, housings held between such 
brackets by a bolt, a pair of bobbins mounted in such 
housings end to end, a pair of such bobbins being 
located between each pair of spokes, and the wire of 
the left-hand bobbin of one pair and that of the right- 
hand bobbin of the adjacent pair united in a cable 
passing down the spoke between such pair of bobbins 
and through the hollow axle into the commutator, 
substantially as shown and described. (3) An electrical 
generator comprising an armature whose ring is com- 
poet of pairs of bobbins set adjacent to each other 

tween hollow spokes connected to the hub and 
passipg through such hub into the hollow of the axle 


[439,974] 





on which the hub is mounted, wires leading from 
each bobbin through the hollow spokes to the commu- 
tator, a commutator and a brush frame with brushes 
mounted on the main axle of the machine, field 
magnets disposed on each side thereof, with wires 
leading to the brush upon one side, outlet wires 
leading from the brush on the opposite side to the 

hani to be operated, and a supporting frame- 
work, all combined substantially as shown and 
described. (4) In an armature, a hollow axle supported 
in bearings on standards, a hub ted thereon, 
hollow spokes screwed into the hub and _ tapping 
openings connected with the hollow of the axle, 
slotted plates connecting the spokes near their outer 
ends, and bobbins composed of triple coils of wire 
disposed in pairs between each pair of spokes and 
connected thereto, thé wires of the bobbin passing 











down through such spokes and through openings in 
the axle to the tator, all i bsti 
tially as shown and described. 


440,130. Macnine ror CoLp-ROLLING METALLIC 
Pipe, T. J. Bray, Warren, Ohio.—Fi'cd July at, 
1890, 





Claim.—(1) A machine for cold drawing metallic 
pipe, embodying the following elements :—A base, a 

ead block intermediately mounted thereon, bearing a 
die block and a stripping device, a mandril to form 
the interior of the pipe, a draw head to grasp the pipe 
on said mandril, and forcing cvlinders disposed on 
opposite sides of sail head block to actuate said 
mandril and draw head, substantially as shown and 
described. (2) The combination, with a supporting 
base and a head block intermediately mounted 
thereon and arranged to bear a detachable die block, 
of forcing cylinders arranged on opposite sides of and 
in alignment with said head block and bearivg on 











their respective piston-rods a mandril and a draw 
head, substantially as shown and described. (3) The 
combination, with the head block and mandril 
arranged to enter and carry the pipe through it, of 
the reciprocating plates I I and cam wheel J to 
actuate said plates, substantially as shown and 
described. (4) The herein-described head, consisting 
of the hollow tapering slotted case G and the inter- 
nally-corrugated semicircular sliding jaws K K, 
arranged to slide therein and retained. by bolts, sub- 
stantially as shown and described. 


440,151. Sreapyinc Device ror Pressure Gavors, 
—_ C. Heinz, Williamsport, Pa.—Filed May 16th, 
890. 
Claim.—In a pressure—or vacuum—gauge, the com- 
bination, with the arbour D, of a balance wheel or 

















dise E, mounted on said arbour, substantially as and 
for the purposes set forth. 


440,184, Ixvector, H. B. Murdoch, Detroit, Mich.— 
Filed July 26th, 1889. 

Claim.—The combination, in an injector, of a fixed 
delivery tube extending from the delivery chamber 
into the overflow chamber, conduits upon its exterior 
communicating from one chamber to the other, and 
an aut tic valve adapted to close the lower ends of 
said conduits, substantially as and for the purposes 
described. In an injector, a delivery tube provided 
with an orifice ¢ at one side of the same, and a 
swinging valve E' journalled to said tube and adapted 
to cover said orifice, substantially as. and for the pur- 
poses described. The combination, with the delivery 
tube provided wth the opening ¢? and hinged valve E 








of the lip E?, substantially as and for the purposes 
descri is e a consisting of case A, the 
combining tube, a delivery tube extending from the 
delivery chamber up through the overflow chamber 
into a cavity at the base of the combining tube, and 
in connection therewith the valve E', orifices e¢4, 
valve ¢5, retaining plug, and petcock, all substantially 
as described. In an injector, the combination, with a 
petcock at the bottom thereof, of a fin j turned in 
toward its stem and adapted to prevent the unscrew- 
ing and loss of the petcock, substantially as described. 











Epps’s Cocoa.—GRaTEFUL AND Comrortinc.—‘‘ B 
a thorough knowledge of the natural laws which 
tee the operations of digestion and nutrition, and 

y a careful application of the fine rties of well- 
selected cocoa, Mr. BE has provided our breakfast 
tables with a delicate y flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judi- 
cious use of such articles of diet that a constitution 
may be gradually built up until strong enough to resist 
every tendency to disease. Hun of subtle mala- 
dies are floating around us ready to attack wherever 
there is a weak point. We may escape many a 
fatal shaft by keeping ourselves well fortified with 
pure blood and a properly nourished frame.”—Civil 
Service ps ee oa avis with boiling a. or 
milk. ol pac y Gromminty - 
** James Epps & bo. Homeoopatite mists, London.” 
—Also makers of Epps’s Afternoon Chocolate Essence. 
—{Apvr. 
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ON THE CHOICE AND USE OF THE ANEROID 
AS A MEASURER OF HEIGHTS. 


Or all popular instruments, none is perhaps worse 
treated by the public than the aneroid barometer, and 
few deserve less to be so. Some men will endeavour to 
measure a height by this instrument by putting the zero 
of a movable height scale opposite the instrument's 
index at starting, and reading off afterwards the absolute 
height opposite the index as the height through which they 
have ascended; and will find fault with their barometer 
if the result is apparently wrong. Instruments have also 
been made with an irregular scale of pressures and a 
movable scale of heights, and the owners are probably in 
happy ignorance of the errors likely to arise from such a 
combination. An engineer with whom we ascended a hill 
near Rio de Janeiro, and who took his aneroid with him 
to measure the heights, disdainfully treated the suggestion 
of making a correction for the temperature—which was 
somewhere about the human melting point—averring that 
his instrument was “ compensated.” Now the aneroid 
itself is perfectly innocent of all these frauds, which are 
simply due to the want of understanding of its indica- 
tions on the part of its owner. It does what it pretends 
to do, and, although its pretensions are modest, it scarcely 
deserves the snub which Mr. Todhunter passes on it as 
“a serviceable companion for the Alpine tourist.” It is 
the object of these lines to point out what the capabilities 
of the aneroid are, and to suggest the form of it which 
seems best adapted for ready use by ordinary observers. 
The aneroid is of various kinds, but in all forms it is for 
measuring atmospheric pressure an absolute instrument, 
and for measuring heights a differential instrument. All 
kinds have a graduated are, on which the indicator points 
out the pressure of the air in inches or centimetres of 
mercury or some other standard unit. Those showing it 
in inches of mercury will alone be considered here, 
although the argument may be referred to any with 
another scale. 

Now, these inches may be graduated regularly or 
irregularly—that is, the indicator point may or may not 
move through equal ares from every position for the same 
increment of pressure; therefore, the arcs representing 
the measure of this increment of pressure may be equal 
or unequal. Again, the graduations may extend over the 
whole circumference of a closed circle or only over a 
segment, larger or smaller. Also for the measure- 
ment of heights, there may be a fixed circle of height 
graduation, and a movable pointer to fix at the position 
of the indicator when starting, to save the trouble of 
writing it down; or as often there is a graduated scale of 
heights which is movable. Lastly, the instrument may 
be “compensated” for temperature or not. With regard 
to this last variation, it may as well be at once remarked 
that the “compensation” is only for the temperature of 
the instrument, and not for that of the air outside. If a 
mercurial barometer be heated it will read higher than 
at a lower temperature, because the same column of 
mercury which is supported by the air will expand into 
a longer column with heat, without altering its weight. 
This has to be taken into account in reading the ordinary 
atmospheric pressure, while for measuring heights, the 
temperature of the air outside must be taken also into 
account, because the weight of a column of air of given 
volume and pressure—which is really our measure of its 
height—is less the greater its temperature. 

It is the first of these two factors in the calculation 
which can alone be eliminated by the compensation of 
the instrument, which should then give the same reading 
for the same pressure, whether in an oven or an ice- 
house, and actually does so, if well made, within limits 
of temperature quite wide enough for practical purposes ; 
but no contrivance exists, nor probably ever will, for 
controlling by any apparatus within the instrument the 
free expansion and contraction of the air outside. It 
may also be remarked that if the pressure scale is 
graduated irregularly, and has a movable scale of heights, 
it is useless for measuring them unless the heights are 
graduated with a corresponding irregularity; it is then 
only useful in the single position where - all do corre- 
spond, and therefore the height circle might as well be 
fixed. If the graduations, however, are regular, then the 
scale of heights can be regularly graduated to correspond, 
and can within certain limits be put into the proper 
position for the temperature, if on a movable scale. In 
speaking here of regular graduations of the height scale, 
it is not meant that they should occupy equal ares, as in 
the case of the pressure scale, but should be made 
according to the recognised rule explained below. If, 
now, the graduations are regular—in the sense for each 
scale explained above—and the hand fails to move 
through equa] arcs for equal increments of pressure, then 
it is easy to have the instrument properly tested under 
an air-pump, and to make a table of errors which shall 
give the proper correction for all readings, and these 
corrections will equally apply to the scale of height. 

One of the first things, then, to look to in an aneroid 
intended as a height measurer is regularity of gradua- 
tion. Other desirable points follow. They are given 
together here, and the reasons for them later, as these 
reasons partly depend on the theory of the barometer; 
and if a certain amount of mathematics is necessary in 
the argument, it is at least desirable to know beforehand 
the goal to which we are tending. The circle of pressure 
scale should be a closed circle, the graduations extending 
the whole way round, and it will be found convenient if an 
exact number of inches go to the whole circumference. 
The circle of height graduations should be movable, and 
the graduations should be carried the whole way round 
it. A table of errors should be furnished by the maker 
with every instrument. 

The principle upon which the measurement of heights 
by the barometer rests is as follows :—Suppose we had a 
long vertical tube of one square-inch section extending 
upwards till the end was outside the atmosphere, and 
Suppose we could insert a plug in it at any point we 
wished. Thus the pressure on the top side of this plug 





would be the weight of the whole column of air above it ; 
the difference of the pressures on the plug in any two 
positions—or of the pressures of the air at these two 
points—would represent the difference of weight of the 
two columns of air, one above one position of the plug, 
and the other above the second position ; and therefore 
this difference represents the weight of that portion of the 
column of air between the two positions of the plug. 

The problem of measuring heights by the barometer 
is therefore paraphrased as follows:—What is the 
height of a column of air, whose section and weight 
are given, as well as the pressures at its highest and 

lowest points ? 

| Suppose A, and A, to be two positions of the 


A, — plug in our tube of standard section, let Ap be 
the difference of pressures at A,, Az, let. T 
be the temperature measured from absolute zero, 
and the coefficient of expansion, Ah the height 

ag ae the column from A, to A,, and p the density 


of the air in this column. Then the difference 
of pressure at A, and A, being expressed by 
the formula 

A Pp oe A h, 
and by the formula of the thermal expansion 


._2 
eT 
Pp 
we have Ap=-g9yq Ah 
ah 
or Ah« ? Ap 


Given, then, our instrument regularly graduated on the 
pressure scale for inches of the mercurial barometer, how 
must we graduate it for reading heights, first supposing 
the temperature constant? The above shows that in any 
small portion of the column, for a given difference of 
pressure, the difference of height is inversely proportional 
to the mean pressure. Therefore the distance between 
consecutive height graduations will be directly pro- 
portional to the mean pressure. For, clearly, if a given 
difference of pressure represents a difference of 10ft. in 
height at one part of the scale, and a difference of 
20ft. in height at another, the height graduations 
at this last pressure must be twice as close together, and 
therefore the distance between consecutive ones must be 
half as much as in that part of the scale where the same 
difference of pressure only indicated 10ft. difference in 
height. The arc cut off by consecutive height graduations, 
or, as we have called it, the distance between these gradua- 
tions, must vary directly with the pressure, as long as the 
temperature is constant, and theréfore the distance of 
consecutive height graduations at the pressure 28in. is 
28 
81 
rule for the graduation of the height circle at a constant 
temperature. But the above formula also shows that the 
distance of these graduations must also vary inversely as 
T, or the absolute temperature, as well as varying directly 
with the pressure. Must we, therefore, have a fresh scale 
of heights for every temperature ? The answer is,—not 
within certain limits of accuracy. 

Suppose that for a certain temperature 6°, which we 
will call the standard temperature of the instrument— 
50 deg. Fah. = 10 deg. Centigrade = 8 deg. Reaumer is a 
convenient one, but it is perfectly arbitrary—the height 
scale is correct for the pressure scale where the zero 
of the former exactly stands at 3lin. on the latter. Now, 
if the barometer be standing at 30in. and we ascend 100ft., 
the movement of the index will register exactly 100ft. 
rise if the temperature of the air is @deg. But if the 
temperature of the air is 6 deg. + ¢ deg., where ¢ is any 
number of deg., then the height registered in going up 
100ft. will be only cet X 100ft. Whereabouts on the 
height scale then will the graduation be found close 
enough together to get 100ft. into this same space? 
Clearly by what has been said before, opposite the 


of their distance at 3lin. This gives a very simple 


pressure 30 X a , inches. If, therefore, we turn our 


height-scale round, 
30 


till the point that was opposite 





+ , inches comes opposite 30in., we have the index 


reading its proper difference of height of 100ft. The 
angle through which the height scale should, therefore, 
be turned, as measured by the inches on the pressure 
scale, is 
6 6 

P~P Ott r( o+t 
=p ma inches on the pressure scale, 

o+t 
where @ is the standard temperature measured from 
absolute zero of the instrument, and ¢ is the number of 
degrees of temperature above this of the temperature at 
which we are working. If we are working at a lower 
temperature than 6, then ¢ will be negative, and the circle 
will have to be turned the other way round. Care must 
be taken not to confound inches on the pressure scale 
with linear inches in this formula. The arc between 
the marks 29in. and 30in. on the pressure scale is 
regarded as lin. of arc, whatever the actual distance 
apart of these two gradations may be. 

Now, we have said 0 was measured from absolute zero, 
and if there were no moisture in the air this would 
probably give a correct result; but the large amount of 
water vapour in the air in Europe has necessitated a 
correction. In the mathematical formula for the deter- 
mination of the heights, one of the factors for this 
determination is (1 + «?¢), which gives the volume of air 
at ¢tdeg. above freezing, the volume at freezing point 
being 1. This expression = « T, where T is the absolute 
temperature, and is the same factor given in the thermal 
formula above. The value of a—if ¢ is given in degrees 


1 
Fahrenheit—is ry a where 4911... deg. Fah. 





below freezing point is the temperature of absolute zero. 
Formerly a constant and rather arbitrary correction was 
applied for aqueous vapour; but it was pointed out by 
Hiemert that at a high temperature there is generally a 
higher tension of aqueous vapour, and he accordingly 
suggested the modification of the value of « in the 


formula, putting it equal to a which value was sub- 


sequently corrected by Babinet to Je. This is equiva- 
lent to reckoning absolute zero at 450 deg. below freezing 
point, instead. of 491-1 deg., and for a moist air, 
such as is found in Europe generally, this value will give 
much better results. In some countries where the air is 
excessively dry, such as the Deccan plains or the extreme 
south of Brazil, a lower absolute zero may be assumed. 
The difference in the amount through which the height 
scale should be moved to correct for temperature will be 
afterwards mentionéd. Our formula will remain the 
saine, but a different value will be given to ®. But it is 
this method of turning the height scale through so many 
inches—measured on the pressure scale—for a given 
temperature, that makes it convenient to have our 
pressure scale on a closed circle if possible, representing 
in its whole circumference an exact number of inches. 
To get as near accuracy as possible this formula should 
be used, taking for ¢ the average of its values at the 
upper and lower stations, when the height measured is 
small; and if the height is great, it should be divided 
into sections, and each measured separately. 

Now, as to the amount through which the height scale 
should be moved to correct for temperature. Supposing 
50 deg. Fah. is the standard temperature of the instru- 
ment, which is 18 deg. above freezing point. Then 0 
reckoned from Babinet’s corrected absolute zero will be 
450 + 18, or 468 deg. Let our starting pressure be 30in., 
then by moving our height scale round lin., so that the 
point which was opposite 29in. is now opposite 30in., we 


correct for a temperature of = x 468, or 484:1 deg. This 


is 16:1 deg. above the standard temperature. If we had 
started at pressure 3lin., we should have got 15°6 deg. as 
our result, and if at an initial pressure of 29in. we should 
have got 16-7 deg. It appears then that there is a slight 
difference according to the initial pressure, but if we take 
the mean value of these values, viz., 16°1 deg., and frame 
our rule upon this, it will be clear that the error is very 
small. Our rule would be for every 16 deg. Fah. differ- 
ence between working temperature and the standard 
temperature of the instrument, turn the height circle 
round one inch, towards increasing pressures if the work- 
ing temperature is the higher, and towards decreasing 
pressures if the standard temperature is the higher. 

As for the error of 0°6 of a degree about, in taking the 
mean, if we move an inch for 16 deg., we ought to move 
rio» or between 5), and 3, of an inch for this amount; 
and this in 80in. pressure would give an error of about 
-45, or 0°12 per cent., an error which may be neglected, 
for it is quite impossible to make modern aneroids regis- 
ter to such a degree of accuracy. The error is, however, 
slightly larger at great heights, z.c., low pressures; and 
it might be well in measuring at such altitudes to deduce 
a new value from the initial pressure in the same way as 
this has been done, but it must be remembered that the 
higher we want to measure, the greater, as a rule, must 
the range of our instrument be, and consequently the 
closer are the graduations and the greater the error in 
the actual indications of the aneroid. If, now, we had 
kept a at its value of 491, we should have got the amount 
through which we had to move the circle at initial pres- 
sure of 30in., to be lin. for every 18 deg. Fahrenheit, 
instead of every 16 deg. difference between standard and 
working temperature. The effect of the aqueous vapour 
will therefore be also seen to be very small, being about 
=}p, or about 0:4 per cent., also a very small error; but 
the fact that the aqueous vapour also diminishes at great 
heights may incline us to think it worth while to substi- 
tute 18 deg. for the 16 deg., when our initial pressure is 
as low as 25in. to 26in., and 17 about an initial pressure 
of 28in., and 15 deg. for pressures over 3lin. 

Concerning the capabilities of the instrument for 
accuracy, we have said its pretensions are modest, and 
when we consider the lightness of air, it is natural to 
expect that we must move the instrument through a 
considerable vertical distance to get an appreciable 
motion of the index. The writer has a small instrument 
made expressly for him by Mr. J. H. Steward, which he 
regards as almost as perfect as possible, for general use 
in different climates and countries, though, of course, for 
special circumstances special variations may be desirable. 
The dial is a little over 2in. in. diameter; that is, the 
circle of contiguity between the pressure and height 
scales. The brass rim is a little over 2}in. in diameter. 
The circumference of the dial is divided exactly into six 
pressure inches, from 25in. to 3lin., and each inch is 
divided into fiftieths, which gives roughly half a millimetre 
between these finest graduations. A little practice enables 
one to read pretty accurately to a quarter of these gradua- 
tions, the index being of fine steel, to the eye as nearly 
as possible of equal breadth with any one of the graduation 
marks. A quarter of the distance between two of the 
finest graduations represents therefore 0005in. The 
height scale is also graduated to 2Oft.; and reading 
similarly by interpolation, one can judge to dft. with 
fair accuracy. 

Some barometers are now made with a_ perfectly 
regular height scale—that is, with equal differences cf 
height subtending equal arcs, and with a pressure scale 
varied as we have described the variation of the height 
scale to suit for different altitudes. The needle is made 
to move accordingly. The object of this freak seems to 
be to have a movable vernier on the height scale, so as 
to read the height accurately to lft., or perhaps less. 
From what has been said, however, it is clear that no 
mechanical arrangement for correction for temperature 
stch as has been above described is possible, while to 
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have a vernier for reading to greater accuracy than the 
instrument can possibly register seems ridiculous. 

Now, it may be said that by making an instrument 
twice as large we should get twice as extended a scale, 
and therefore twice the accuracy. Bnt in the first place, 
convenience of carriage soon puts a limit to size; and 
secondly, it is of great importance to keep all working- 
parts light, as otherwise the extremely delicate multipli- 
cation of motion would be sure to produce hitches from 
friction or the strain of parts. Even the weight of the 
parts of the vacuum boxes makes a di nce in the 
reading, according as the instrument is held in one 
position or another. The best way is always to hold it 
in one position—say the horizontal one with the face up, 
and to lightly tap the face to overcome any frictional 
displacement from the position of equilibrium. It is well 
to have the height scale rather beyond what one wants to 
measure; as, by turning it as above described, a certain 
part of the scale is lost. Now, the principal errors of the 
above procedure have been pointed out, and shown to be 
so small that they may practically be neglected ; for it is 
impossible to get these instruments, with the great and 
delicate multiplication of their motions, to register to a 
degree of accuracy which would be vitiated by such 
errors, and therefore we may adopt the following simple 
rule for practical purposes. 

Note the positions of the indicator at the lower and 
upper stations, and also the temperature at the same. 
Take the mean of these temperatures, and deduct from it 
the standard temperature 50 deg.! of the instrument. Put 
height circle with its zero at 3lin., and then move it 
round towards increasing pressures if the above difference 
of temperature is positive, and towards decreasing pres- 
sures if negative— 


lin. for every 15° F. difference of temp., if mean pressure is above 3lin. 


oe = ae : * rm > about 30in. 
z =. a: = ” ” ” » 28fin. 
1s* F. a " a BS + i 


For anywhere in England, in fine weather, it is suffi- 
cient to adopt an inch for every 16 deg., Fah. difference 
ot temperature. Then taking the difference of the height 
readings at the initial and final positions of the needle, 
we shall have the height as correctly as the aneroid is 
capable of indicating it. This rule presupposes that the 
barometer, if kept in the same place, would remain steady 
during the whole time of observations ; but if this is not 
the case, allowance must be made for this. In temperate 
zones aérial disturbances are so frequent and so marked 
that for accuracy there should be two observers, one to 
watch a fixed barometer at a given station during the 
whole time of observation, and to record its changes, and 
the other to carry another with him to make the observa- 
tions required at the different stations. 

In the tropics, although such aérial disturbances are 
very rare, there is another source of error known as the 
“diurnal variation” of the barometer. One cannot 
explain it better than in a translation of Dr. Schenkl’s 
remark upon it. He says, “‘ Observations have taught us 
that the barometer is ordinarily at its lowest at 4 a.m., 
and at its highest at 9 a.m. It then proceeds to fall, 
until at 4 p.m. it is as low as at 4 a.m., and lastly reaches 
its second maximum in the evening at 11 o’clock. In the 
neighbourhood of the equator these variations are so great 
that they amount to nearly 0°36 Vienna lines—about 
0-03in. English*—but decrease continuously as we go 
towards the poles. Their cause appears to lie in the con- 
dition of the sun and the rotation of the earth.” In making 
observations, therefore, for measuring heights, the time 
should also be taken of each observation, and we can then 
easily know what the stationary barometer said at that time 
and get our true difference of pressure at the two stations 
at that time. The calculations for these corrections may 
be still further simplified in practice by reducing to a 
graphic diagram on section paper, but these simplifications 
will readily suggest themselves to the practical worker. 

We have in the: examples given supposed the standard 
temperature of the instrument to be 50 deg. Fah., because 
this is the usual one in England, and is a very good one, 
as being probably about the average working temperature 
in this country. But we also remarked that it was perfectly 
arbitrary, and probably in the tropics it would be better 
to have an instrument of higher standard temperature. 
First, because the rotation required is always less the 
nearer to our standard temperature we are working, and 


pt Pp 
6+ @+t 
Fy . r is less affected by variations of p and ¢, the larger 


@is; and this being the distance through which the scale 
is to be turned, it is clear that the rotation required is less 
as @is greater. Taking an example, suppose our standard 
temperature is 62 deg. Fah. instead of 50 deg. Then this 
reckoned from Babinet’s corected zero is 480 deg., and 
moving one inch will correct for a temperature of 
31 

2g * 480 = 496-0, which gives an inch of movement for 


secondly in the expression or t the fracticn 


16-0 deg. at mean pressure about 81. 

The difference of temperature between the standard 
and working pressure which necessitates a shifting of lin. 
of the height ecale, differs only slightly therefore from that 
under a standard of 50 deg. The difference may be 
deduced from the formula for the rotation required; 
putting this lin. we have 

coy oe 
ett 
From which ¢ = - 4 1 gives us the number of degrees 
fcr which a movement of lin. is corrective. 


At any pressure, then, this = — ’ so that it makes 
> as 


a difierence in the two examples given of whether we 
divide 468 or 460 by p— 1; and if p = 31, the difference 


1 Strictly speaking, but it will be shown that this table is accurate 
caough for any other standard, for ordinary purposes. 
* Molesworth says the variation is as much as 0°09in. 





is clear] 13. or 0:4 of a degree. It is, therefore, hardly 
¥ 30 


worth making a different scale for the different standard 
temperature until this gets very high. But there are 
limits imposed by convenience to having the standard 
temperature too high. For instance, if it were very high 
and the working temperature low, and the pressure high, 
as at sea-level or in a mine, the height scale might have 
to be turned till the zero were past the indicator, which 
would be a great inconvenience. The object here is 
simply to indicate the considerations which should guide 
the choice of an instrument, and everyone must ulti- 
mately choose for himself according to surrounding 
circumstances. 

We will add a few words concerning one or two improve- 
ments which suggest themselves, and which might be 
added to advantage to instruments. In the first place, 
makers should provide instruments whose height scales 
are graduated for different standard temperatures, for 
higher temperatures for hot countries, and possibly for 
lower than the usual for the benefit of Arctic travellers ; 
and the standard temperature foreach instrument should 
be engraved on the face of it. Also it would be very 
desirable to have a pointer as well as a movable height 
scale. From what we have said above, it is clear we want 
to know our temperatures throughout before we can 
adjust our height scale. Now, it would be a great con- 
venience to be able to set our pointer at the initial posi- 
tion of the needle, and then at our last station to be able 
to put our height scale in its proper a without inter- 
fering with either pointer or index. This is a luxury well 
worth some little extra cost, and is not difficult to carry 
out. Ifthe case a of the instrument carried besides the 
usual loose piece c—worked with the hand direct—a drum 
6 which could be worked by a pinion moved by an 
external milled button like that of a keyless watch, then 
this drum might carry the height scales and the outer 
loose piece the pointer, or perhaps better vice versd, as 
in the figure, as the scale would be rather more extended 
on the outer piece. 























A Case of instrument carrying scale of pressures. 

B Internal drum carrying pointer, moved by milled button outside. 

C Outer rim carrying height scale and also glass face, moved by hand. 

We dare say makers will easily find a better method of 
carrying out the object in view than this. We only urge 
the luxury that such an arrangement would be for the 
owner. He has but to put the pointer coincident with 
the index at starting, adjust his height circle at the final 
station for the mean temperature, and read off the dif- 
ference of heights registered by the pointer and index. 
It is advisable to have both pointer and index as fine and 
exactly radial as possible, and to make both stretch across 
the line of contiguity of the two scales. Great care 
should also be taken to prevent these indices from acquir- 
ing any permanent magnetism. To the accurate ob- 
server it should be noted that too much care cannot be 
taken in holding the instrument always in the same 
position to read, and as much as possible in still air. It 
is good, to insure looking directly at the instrument, to 
see the reflection of one’s eye pupil exactly in the centre 
of the glass over the axis of the index. 

Finally, the observer should avoid an instrument with 
a thermometer on the face of it, as some fashionable 
instruments have them. This arrangement is all very 
well to make a correction for the temperature in an 
uncompensated instrument, but all good instruments are 
now compensated, and to have the thermometer attached 
to them simply means that it will be a long time after 
the instrument has been taken out of the pocket before 
the thermometer will give the true temperature of the 
air. It is far better to have a separate thermometer 
fitting into a small brass tube for its protection. 








CALEDONIAN ENGINE, No. 128. 


“THE most famous Caledonian engine—some people might 
say the most famous engine at present running in Great 
Britain—the wonderful No. 128, which, week in, week out, 
for nearly two years, has taken the Carlisle-Edinburgh 
express up the Beattock Bank, with its gradient of 1 in 75 
or 80 for ten miles, at a speed which most lines would term 
express along a dead level.” Such were the terms of praise 
in which Mr. W. M. Acworth alludes to this engine in his 
admirable book on “‘ The Railways of Scotland.” That they 
were merited no one will, we think, be inclined to dispute. 
On August 9th, 1888, during the ever memorable race to Edin- 
burgh, No. 128 took the West Coast train, consisting of four 
eight-wheel coaches, from Carlisle to Edinburgh in 102 min. 
33 sec.; the distance, 100} miles, was therefore covered at an 
average speed of 58°94 miles per hour. The accompanying 
diagram is intended to show as graphically as possible the 
actual speed attained during the run. The times of passing 
each mile post were carefully noted, and the result is here 
given in the form of a curve. Directly beneath the speed 
diagram will be found the gradients. Though not quite the 
hardest road in the kingdom over which express running is 
accomplished, it comes very near attaining that position, two 
summits of 1015ft. and 870ft. having to be surmounted. 

The run in question was not remarkable for any excep- 
tional high speed—as a matter of fact higher speeds are of 





almost daily occurrence on most lines; it is the marvellous 
manner in which the banks were climbed to which special 
attention is drawn. At the end of the first rise—seven miles 
of 1 in 200—the speed was only reduced to 544 miles per 
hour. Beattock Bank, as the great climb is generally 
termed by railway men, affords several interesting facts. 
First, it should be noted that the ten miles from post 40 to 
50 were covered in 14 min. 3sec., or a speed of 42'7 through- 
out, the speed over the last mile only falling to 36°7. Further, 
an examination of the diagram reveals the fact that, though 
the gradient becomes more severe—1 in 88, 1 in 80, and 
1 in 75—the speed line falls in a decreasing ratio, so that 
it is evident the engine was gradually but surely mastering 
the hill, and would—if the climb had continued—have 
settled down to a uniform speed of probably 40 miles per 
hour. 

As regards actual high speed, it will be seen that 70 miles 
per hour was attained on six separate occasions, the highest 
being 73°4 between posts 86-87. The 20 miles from post 52 
to 72 were covered in 18min. 15sec.=65°7 miles per hour; 
and posts 84-100 in 14 min. 23 sec. =66'7 miles per hour. 

Speed was reduced to 35°6 miles per hour in passing round 
the Strawfrank loop—outside Carstairs Station—as will be 
seen by the sudden drop at post 75 in the diagram. Brakes 
were also applied about the 89th mile post. 

As No. 123 was fully illustrated and described when 
dealing with the Edinburgh Exhibition of 1887, in which it 
occupied a prominent position, it is only now necessary to 
give the leading dimensions, which are as follows :— 

Diameter of cylinders .. ° lSin, 

Stroke %» oe “es 2éin, 

Diameter of driving wheel .. Tft. 

Working pressure .. .. .. 150 Ib. 

Veight of engine .. .. .. «. es «+ «+ 41 tons 18 cwt. 

bas 3 . sonsder loaded be ae oe et Ge a yy. Oy 
Total os 75 tons 7 cwt. 

Undoubtedly the most prominent feature of recent loco- 
motive practice in England is the increasing popularity of 
“singles.” The Great Western, Great Northern, Midland, 
and North-Eastern now run all their fastest trains with this 
class of engine. The invention of the sand-blast—with which 
No. 123 is fitted—is no doubt largely responsible for this 
result. No. 123 is at all events a worthy representative of a 
class of engine which has done admirable work in the past, 
and which appears likely to do even more in the future. 








THE FERRANTI STEAM PIPE. 


HirHERTO @ sublime uncertainty has hung over the manu- 
facture of steam pipes of all sorts and conditions. Explosion 
after explosion has taken place in connection with steam 
pipes both ashore and afloat, lives have been lost or wrecked, 
and, though many engineers have from time to time 
endeavoured to scheme out some means of eliminating this 
danger, more especially in the wide field of marine engineer- 
ing, every explosion being followed by hosts of suggestions, 
patents, &c., but little practical result followed until the 
unfortunate accident at the Deptford station of the London 
Electric Supply Corporation set the fertile brain of the 
engineer-in-chief, Mr. S. Z. de Ferranti, to work, and during 
the few hours which elapsed between the failure of the main 
steam pipe at Deptford and the inquest which followed, just 
two years ago, he thought out all the detail of his multiple 
pipe, and secured all necessary patent rights in it. 

It is somewhat to be wondered at that, with the black 
history before him of disastrous explosions, no engineer had 
hitherto thought of any really safe means of carrying steam 
from boilers to engines, and that our leading mechanical 
engineers—those who work essentially in marine engineer- 
ing—should have been impotent to cope with dangers which 
resulted so disastrously on board the Simeon, the Jumna, the 
Blackburn, the Workington, the Elbe, the Sinope, and 
many other ships; for, although the failures of pipes on land 
have resulted in death and maiming in many cases, notably 
those at Bradford and Deptford, yet the great risk and 
danger has always been at sea. Again, as constructors we, 
as @ nation, stand pre-eminent for our marine work in 
engineering. We have been the pioneers in high pressures 
and in great powers, and though our marine engineers have 
led the world in their own particular line; have risen with 
the occasion to design machinery for any powers and 
strengths ; have built unburstable boilers, unbreakable shafts, 
unsinkable ships, they have hung their heads at steam pipes, 
and have admitted that as big steam pipes were required 
science was thrown down, and they stood impotent in the 
hands of the coppersmith, who bent and brazed the pipes. 
In order to show that this is no ¢ eration, let us refer to 
the history of the explosion on board the Elbe, and we shall 
see how entirely the engineers were in the hands of more or 
less efficient pwn and a crude system of steam pipe 
manufacture which should have died a natural death when 
the first pair of compound engines was fitted on board ship 
and steam pressure advanced. 

It will be remembered that a disastrous explosion took 
place on board the Royal mail steamship Elbe during her 
trial trip in Stokes Bay in the autumn of 1887, by which ten 
lives were lost. The Elbe is a vessel of 3108 tons gross 
register. She was originally fitted with compound engincs 
when built in 1870; but just before the trial trip during 
which the explosion took place, she had been fitted with 
triple expansion engines, and had undergone a complete 
overhaul at the hands of Messrs. Oswald, Mordaunt and Co., 
then of the Woolston Shipbuilding and Engineering Works, 
Southampton. She had eight single-ended boilers, arranged 
with a fore-and-aft stokehold between them, each boiler 
being connected by a branch stéam pipe with the main steam 
pipe, which ran along the centre of the boiler-room high. 
above the heads of the firemen. At the engine-room end 
of the boiler-room; and after the last pair of boilers had 
discharged their steam into it, the main steam pipe was made 
to turn upwards for a height of 11ft. or 12ft., and then 
by an easy bend again ran horizontally into the engine- 
room. The explosion occurred in the last length of 
straight pipe in‘the stokehold, and between the positiors 
where the third pair of boilers and the fourth joined their 
branch pipes into the main. The piece of pipe which 
burst, and which is the only one which concerns us here, was 
a and brazed es Bo pipe 9gin. in diameter, having a 
thickness of ‘27@in., and about 7ft. long, which had been 
made by coppersmiths in the employ of Messrs. Oswald, Mor- 
daunt and Co. The whole range of pipes was tested by 
hydraulic pressure, each individuallength being submitted to 
a test pressure of 350 lb. per square inch before being fitted 
in its place on board the ship. After the explosion, and 


during a most elaborate inquiry conducted by the Board of 
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Trade engineers. assisted by several experts, the conclusion 
arrived at was a general condemnation of brazed pipes, or a 
general assertion of the extreme untrustworthiness of pipes so 
manufactured. The following quotations from the valuable 
report made by the Board of Trade engineers, after the com- 
pletion of a long series of tests made with other parts of the 
Elbe’s steam pipes, sufficiently proves this point without any 
further comment :— 

“Tt will be seen that the parts near the brazing which 
had necessarily been heated, have thereby suffered a re- 
duction of tensile strength, contraction of area, and 
elongation, and the loss is in some cases very marked. 
In all the results obtained, the deterioration which has 
been made in the nature of the material close to the seam is 
very great; and it must be concluded that this change was 
due solely to the treatment it received during the course of 
manufacture, as there apears to have been nothing abnormal 
in the quality of the copper from which the pipes were made. 
With regard to copper steam pipes in general, we consider the 
tensile strength usually assumed in calculation to be too high. 
While the tensile strength of good sheet copper varies probably 
from about 30,0001b. to 33,0001b. per square inch, it must 
be remembered that the copper has been toughened by the 
process of rolling, but when it is afterwards worked in the 
fire it loses a considerable portion of its strength. Here we 
must express our opinion that, for high pressures especially, 
it is desirable that copper steam pipes should be solid drawn.” 

The tests made on the steam pipe which exploded showed 
that the tensile strength of the copper was reduced from 
14-8 tons to 11°6 tons in a mean of six tests, on the portions 
adjacent to the longitudinal brazed joint, and its elongation 
was reduced from 33-1 per cent. to 9-1 per cent. In another 
pipe adjacent to the one which exploded, and which was 
tested by hydraulic pressure and burst at 6001b. per square 
inch, the tensile strength was reduced to 9°3 tons by the 
necessity of brazing and lapping. 

The whole history of the explosion which occurred at the 
Deptford station of the London Electric Supply Corporation 
teaches the same lesson which was taught the French ironclad 
Requin, the Russian ironclad Sinope, and on board the Elbe 
eighteen months before, and has since been repeated on board 
the Jumna, and in many another instance o: which little is 
known; as perhaps, owing to the fortunate fact of no life having 
been lost, the Board of Trade were not obliged to take action. 
At Deptford it was a copper bend which gave way, the internal 
diameter of which was Yin. and the thickness of the copper }in. 
The pipe was most carefully made by Messrs. Isaac, 
Storey and Sons, of Manchester, and in giving their name as 
makers we as much as assert that the pipe was as sound and 
well made as anything so constructed could be. On its 
arrival at the works of Messrs. Hicks, Hargreaves, and Co., 
to whose order it was made, it was subjected to a hydraulic 
pressure of 3601b. per square inch, and accepted as eminently 
satisfactory ; and yet on the 9th of May, 1889, it exploded 
with one-third of that pressure upon it, with fatal results. 
After the failure of this bend, three other similar bends were 
subjected to a destructive pressure; one of these failed at 
1300 lb. per square inch, one at 1100 Ib. per square inch, and 
the third burst when only 6701b. had been reached. Now, 
all of these pipes had been made of the finest material which 
could be got; they were made by one of the leading makers 
of such specialities ; and they were all made, delivered, and 
guaranteed to have a factor of safety of 10, i.e., being designed 
for a bursting strain of 1800 1b. per square inch, and a safe 
working pressure of 1801b. per square inch. 

The bend which exploded at Deptford was made from two 
strips 4ft. Tin. by lft. 2gin., and 5ft. 6in. by 1ft. 23in. 
respectively, the latter forming the back of the bend. 
“These sheets having been shaped to form the two sides of 
the bend, the edges were thinned, by hammering, to form the 
searf of the joint, the length of lap, according to the usual 
practice of the firm, being about Zin. The two parts were 
then drawn together by wrought iron clamps or by strong 
wires, and then brazed. In the latter operation two copper- 
smiths were employed, one to Iook after the inside, and the 
other to watch the bottom of the seam over the fire. The 
seams were cramped in two places in .erder to assist in keep- 
ing the laps together as much as possible during the brazing. 
After the pipe was brazed it was planished, and the flanges 
were then brazed on.”’ 

Towards the end of Mr. Woodthorpe’s valuable report 
on the explosion at Deptford he expresses the following 
opinion :— 

“‘ Notwithstanding the many suggestions which have been 
made in view of the high pressures now employed, the ques- 
tion of means of obtaining reliable copper steam pipes is, I 
think, not yet satisfactorily solved.” 

And amongst the remarks made by the engineer surveyor- 
in-chief of the Board of Trade as an endorsement to Mr. 
Woodthorpe’s report, we read the following :— 

“The whole subject of copper pipes requires careful investi- 
gation, and the information given in this report will be of 
value. None of the methods which have been suggested of 
strengthening copper pipes have been proved to give absolute 
security.” 

The lesson of the explosion at Deptford was, as we have 
already pointed out, not lost upon Mr. Ferranti, who im- 
mediately set to work to devise a steam-pipe which would 
remove all the dangers which showed themselves most pro- 
minent in these two examples which we have cited, viz., the 
s.s. Elbe and the Deptford explosion. His natural reasoning 
was evidently this :—at any cost brazed pipes must be dis- 
continued for use, and solid-drawn copper pipes must be 
adopted. Then came this difficulty. Up to the present 
time the process of making solid-drawn copper pipes has not 
enabled coppersmiths to turn out pipes of anything like 
sufficient diameter, and then the idea naturally struck him 
of bunching a number of pipes together. 

It is possible that this idea of bunching pipes together may 
not have been altogether new, but though it may have been 
suggested—and we make this remark without any knowledge 
on the subject—we do know that it was never practically 
carried out. The great difficulty would naturally be, in an 
ordinary way, how to fix the pipes into suitable flanges. 
Brazing would probably have to play an important part, and 
the risk of rupture or explosion would be multiplied by 
esr the number of pipes used in the construction of the 

unch. 

Mr. Ferranti, therefore, at once appears to have discarded 
any idea of brazing his pipes into the flanges, and adopted, 
after one or two experiments, the system which we illustrate. 
All pipes are expanded into the flanges, and single pipes are 
connected with as few flanges as possible, and this possible 
is reduced to a minimum by the adoption of the sleeve arrange- 
ment, which we have illustrated, and called Fig. 1. Two lengths 
of solid drawn copper pipe, of any suitable diameter, have a 
certain number of rings corrugated on their surface, close to 





the end, the corrugations being to a pitch which has been 
determined upon, and to a depth which is definite. The 
two ends of the pipes thus corrugated are then placed “ end 
on” to each other, and a sleeve of copper, a sliding fit over 
the pipes, and sufficiently long to well cover all the corru- 
gated rings, is drawn over the joint. This sleeve is then 
corrugated down into the grooves in the inside pipes, and 
without any mandril being used a perfectly steam-tight con- 
nection is made. The first test to which this style of joint 
was subjected was as follows :—The two tubes were each 4in. 
external diameter, and were of jin. in thickness ; five cor- 
rugations ,‘;in. deep were made in each ; these rings having 
a pitch of lin. The corrugated ends of these pipes were 
then inserted into an outer copper sleeve din. thick and of 
12in. long, which was a sliding fit on the pipes. The sleeve 
was then corrugated down into the corrugations already 
existing in the inner tubes, and the ends of the pipes were 
next fitted into their connecting flanges and fixed therein. 
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These connecting flanges are about 2in. thick, and have two 
grooves turned in them to a standard gauge, the grooves 
being about .j,in. deep, and gin. broad. The flanges are a 
tight sliding fit over the ends of the tubes, and, having been 
slipped to their place, a special expanding tool is introduced 
into the tubes, and the tube is rolled or corrugated into the 
grooves in the flanges, and makes a very tight firm joint. 
If any of the end of the tube overhangs the flange, it is 
next trimmed up, and the thing is finished; the whole 
operation of affixing a flange occupying about one-third the 
time taken by a first-class coppersmith in brazing an ordi- 
nary old-fashioned flange on to a tube of similar dimensions. 





As soon as the first pair of tubes had been joined as we have 
described, with the corrugated sleeve, and provided with its 
connecting flanges, it was ready for a test, and this was 
duly applied in the following way, and with the following 
results :—One, of the connecting flanges was blanked, and 
the other attached to a force pump, from which pressure 
was applied. When this had risen to 1450 1b. per square 
inch, there showed a little weep at the sleeve, but it took 
up at once, and there was no trace even of dampness 
when 1800 Ib. had been reached. When the gauge showed 
2240 lb.—one ton—per square inch, the copper close to 








one of the connecting flanges which had been accidentally 
softened began to swell out very much, and would no doubt 
have given way had the pressure been continued or increased. 
The pressure was therefore taken off altogether, and the 
softened end of the pipe having been cut off it was thrown 
away, and the tube was again corrugated into the flange. 
The pressure was once more applied, and 30001b. per square 
inch was reached before any weak spot showed itself, but at 
this pressure the leather washer between the back coupling 
flange and its blank flange blew out; this trouble was easily 
surmounted, a new joint made, and pressure again put on. 
When 33601b. per square inch had been reached, the pipe 
sprang one corrugation out of the sleeve piece. After that it 
again stood pressure up to 1100lb. per square inch, which, 
upon being maintained, caused the pipe gradually but entirely 
to draw out of the sleeve. At the Deptford station all the 
auxiliary engines are supplied with steam by means of the 
single pipe sleeve system; and as there are already some 
fifteen or sixteen auxiliary engines fixed there, of powers 









ranging from five to sixty horses, a general idea may be 
formed of the extent to which this single pipe system has 
been carried. The engineer in charge is pleased with the 
system, and has absolutely not had five minutes’ uneasiness 
from steam-pipe troubles for nearly two years. 

The system of the sleeve joint is only ap,1..able to single 
pipes, or, perhaps, we should say, is only expedient in its 
application to single pipes, and where a larger number of 
pipes are required it has been found best to fit them into 
what are called the ordinary multiple flanges, which we 
illustrate at Fig. 2. Before arriving at this design of flange, 
Mr. Ferranti carried out some experiments in the way of 
expanding tubes, and as the results are of interest we give 
them here:—First, a solid drawn copper pipe, 4in. external 





diameter and jin. thick, was simply expanded by means of 
an ordinary tube expander into a pair of flanges, one at either 
end, and tested. The flanges were 2hin. thick, and the hole 
for the tube had a taper of ;,in. in the 9 h of the flange. 
As soon as the pressure had reached 1350 lb. per square inch 
the pipe sprang bodily out of one of the flanges. The taper 
was then increased to jin., and a new tube expanded, but 
this again sprang out when the gauge showed 15001b. Two 
grooves were then turned in the inside of another pair of 
flanges, which were made without taper, and a tube 4in. 
external diameter, but only ,yin. thick, was fixed in them by 
being corrugated into the flange grooves. Pressure was then 
applied, but the tube cracked about the middle when 1232 1b. 
had been reached, thus rendering further pressure impossible, 
but still leaving the tube fixed and unstrained in the flanges. 


STEAM TO 1500 HP. ENCINES NZ 3, 










i ime 












i 
| |STEAM TO RECEIVER FO 
AUXKIARY ENGINES, 
Soe Se 
ey ; 
/ 
F : 


! 
| 
| 
| 
} | 

| 
| 
/ | 








STEAM TO 1500 1}? ENCINES N2°!4# 
STEAM FROM BATTERY.20 





FIXED TO BOILERS BATTERY. /0. 
Fic, 5 


The faulty tube having been cut out from the flanges was 
replaced by one of a superior make and of double the gauge, 
and upon this being tested no sign of failure was shown until 
4250 lb. were registered, when one of the corrugations drew 
out, and it was then considered that all necessary information 
had been collected as to the efficiency of this novel method 
of fastening pipes in flanges, and the practical application 
began at Deptford. 

Our illustrations show, almost without further description, 
in what way the idea of multiplying the pipes has been 
carried out; and as these are reduced from the original work- 
ing drawings used at Deptford, they are of especial interest. 
At Fig. 2 is shown one of the “ordinary” multiple flanges 
used for joining the sevenfold bunches of the main steam 
pipe. The seven pipes having been fitted into the holes for 
them in the flange, are corrugated, and finally fixed exactly 
in the same manner as is the single pipe in the small flange 
described above ; and when a length of pipes is finished with 
its pair of flanges, it is subjected to what is considered a test 
pressure sufficient to prove the workmanship of the corru- 
gating. The pipes being all heavy and of solid drawn 
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copper, may generally be taken, considering their small 
diameter, to be remmane § reproach so far as safely withstanding 
any working pressure, however high, is concerned. As a 
matter of fact, the resident engineer at Deptford has hitherto 
contented himself with a hydraulic test of 400 1b. per square 
inch, that being double the working pressure of the boilers. 
The peculiar box flange shown at Fig. 3, and which is known 
as a “special” A flange, is used where the end of a line of 
multiple steam pipes is to be joined to the steam drum of the 
boilers, to a stop valve, or to the valve casing of the engines, 
and the pipes are fixed into it in the same manner as into 
the ordinary standard multiple flange. Fig. 4 shows a straight 
length and a short bend, which apparently have just been 
tested and are ready for their assigned position ; and Fig. 5 
shows a receiver box, the purpose of which is to connect 
distinct batteries of boilers to one engine, or to make con- 
nections from any number of boilers to separate engines. All 
the flange joints in the whole system at Deptford of multiple, 
main, or sleeved auxiliary steam Pipes, are made on a turned 
ring of soft copper, which is fitted into a turned groove in the 
flange, and butted upon by the other flange in which there is 
no groove. In a system of steam piping of not less than 
1400ft. of both main and auxiliary, no such thing as a weep- 
ing or blowing joint is known, or has been known at 
Deptford; for when Mr. Ferranti went in for this style 
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of joint, he wisely went in for studs or bolts of the 
finest material and of very ample size, and when 
a joint is being screwed up, the men are given lengthy 
and powerful spanners, and are urged to do all they 
can to break the stud or bolt. The general advantages of 
copper wire joints in steam pipes for high pressures are fully 
known and are generally recognised by marine engineers, 
especially those whose lines lie in the direction of torpedo 
boats, but Mr. Ferranti has been probably the first engineer 
who has adopted the elaboration of detail we have described 
above in this joint, and as far as any outside sign of an 
inward presence of steam is concerned, the multiple pipe and 
all its joints, which we have seen and have very carefully 
examined, is guiltless; In its uncovered state the Ferranti 
pipe has this disadvantage, that it has much in common with 
a surface condenser, but it is easily covered, and then there 
is no practical disadvantage due to the increased area of 
surface against which the steam must brush. As a matter 
of fact, there is at Deptford one multiple pipe which delivers 
steam to a pair of 700-horse power engines 130ft. away from 
the boilers with a loss of not more than 5 per cent. of 
pressure, and better than this cannot be expected from any 
pipe, single or multiple. If there is, therefore, nothing to be 
found in this objection which theorists might raise to the 
multiple pipe, then all we can say is that the practical 
advantages are many and great, and a few of these advantages 
appear to us to be :— 

(1) An enormously reduced probability of explosion, due to 
the very great increase inwstrength of the multiple over the 
single pipe, for the same area. 

(2) In the event of explosion, the absence of, or much mini- 
mised danger of damage to life or property, owing to the fact 
of the small flow of steam, by the failure of one small pipe, 
for we cannot — the failure of more than one pipe as 
being at all probable. 

(3) The ease and certainty of obtaining tubes of a uniform 
thickness throughout, the increase in strength of solid-drawn 
pipes due to the drawing operations, and the obtaining of 
copper of a definite standard condition. 

(4) The elimination of most of the objections to brazed 
pipes, as there will be no thinning of the metal at any point, 
no weakening due to over-heating, and no draining of 
molien spelter through the joint. Beyond this the serious 
danger of producing incipient flaws when planishing or 
scarfing the edges of the copper plate is entirely obviated. 

(5) The great increase in the flexibility of the bends, &c., 
and the consequent ease in making due and sufficient allow- 
ance for expansion and contraction. 

We might perhaps fairly add to these advantages in 
favour of the new steam pipe which we have enumerated, 
one more, and that is the rapidity with which manufacturers 
could make any size of steam pipe required, by stocking two 
or three sizes of solid-drawn pipe, and having a few patterns 
of flanges ready. The whole of the work at Deptford has 
been done on the premises, and is, as we have said, a thoroughly 
satisfactory and workmanlike job in every respect. ‘The pipes 
were obtained from Messrs. Bolton and Son, of Cheadle, a firm 
which, owing to its large trade, is obliged to stock all sizes of 
solid-drawn pipes, and can promptly execute orders. All the 
flanges have been made by Messrs. Whitley Partners, of Leeds, 
and the steel bolts and set pins, which are an integral part of 
the installation, and are of large diameter—1 fin.—are specially 
made by Messrs. Pritt and Co., of King William-street. 
Every length of pipe and all the bends have been tested when 
finished ; but merely to prove the work, and never to more 
than twice the working pressure intended to be used. This 
is wise of Mr Ferranti, for the whole tendency of the present 
age with engineers is to over-test. Boilers are as a rule much 
a by the hydraulic tests to which they are sub- 
jected; and steam pipes, water pipes, receivers, &c., often- 
times receive a wholly unnecessary strain when tested, which 
leaves them in a condition of efficiency much inferior to that 
in which they were before the tests were applied. 








MANCHESTER SHIP CANAL. 


We have previously referred to the action taken by the 
Mayor of Manchester and his advisers, and in our last issue 
noticed briefly that the Special Committee appointed to 
investigate the position of the Mancheatat Ship Canal Com- 
pany had presented their report. We think it may be 
interesting to many of our onion to review the report more 
fully, seeing that it was unanimously adopted by the Cor- 
poration on the 9th inst., and that action is nearly sure to 
follow on the lines laid down, no opposition from the rate- 
iy being anticipated. The sanction of Parliament will 

ave to be obtained to the proposal to raise money on the 
guarantee of the Corporation, and to the enlargement of the 
capital of the Ship Canal Company, and as the money will be 
required before next autumn, an application to set aside the 
Standing Orders of Parliament will be again made. The 
Special Committee at once determined to institute a thorough 
and independent inquiry, and called for full information as to 
the state of the company. 

The information was to include full financial statements 
certified by the auditors of the Canal Company, and this 
report was submitted, after being received by the Mayor, to 
the Assistant Treasurer for investigation. The Committee 
further decided to retain Mr. G. H. Hill, engineer to the 
Thirlmere Waterworks, to investigate and report on the existing 
condition of the Canal works and the amount estimated to 
complete them. To strengthen themselves in legal points 
they sought council with Mr. Moulton, Q.C., pr required 
from the solicitor of the company definite statements under 
the following heads :— 

1. An account of the statutory conditions with reference 
to finance, and of the obligations generally imposed by statute 
which affect the construction, completion, and opening of 
the Canal. 

2. As regards any contracts with the late Mr. T. A. Walker 
and his executors, and a statement of the present position 
and obligations in relation to works. 

3. Any other obligation which under the circumstances 
should be communicated to the Corporation. 

The information has been furnished, and the replies 
received are printed as appendices to the report of 
the Special Committee. (1) The solicitor summarises the 
capital of the company as consisting of £8,000,000 in 
800,000 shares of £10 each, with borrowing power of 
£2,000,000 under the Act of 1885. Under the Act of 
1886 the company was empowered to pay interest of four 
per cent. out of the capital, the amount being so paid 
limited to £752,000. 

The whole of the capital has been issued, but, owing to the 
subtraction of £752,000 for interest, the amount of dcesadione 





stock was reduced to £1,812,000. Of this £1,409,600 has been 
issued. By the Act of 1890, £600,000 second debentures were 
authorised. Of this, £232,200 has been issued. (2) The 
solicitor then deals with the clauses referring to works. With 
most of these our readers have been made acquainted, and 
they need not be again referred to. (3) The arrangements 
with the executors of the late Mr. T. A. Walker have been 
broadly stated, and we need only add that the retention fund 
in the hands of the company amounted to £125,000; that 
deductions on plant account amounted to £194,000; that all 
buildings, tools, stores, materials, and temporary railways 
were taken over at £110,000, and the general plant at 
£943,600. It will be remembered that the contractor 

to take 50,000 shares in the company as part payment for 
works. The executors held 24,000 of these shares, and the 
company obtained possession of them as an indemnity 
against liabilities and accounts taken over by the company. 
All the heavy claims which had been put forward by the 
executors were determined before they were released from the 
contract. 

The Assistant-Treasurer laid before the Committee a 
balance-sheet, showing the position of the company on the 
81st December last, setting out in detail the expenditure on 
works, land, &c., and comparing the parliamentary estimate 
of 1886 with the expenditure up to the 31st December, 1890, 
and with the expenditure as estimated up to 30th June, 1892, 
the date mentioned for the probable completion of the Canal 
in Mr. Abernethy’s report to the directors. 

The statement shows that the expenditure to Decem- 
ber 31st, 1890, amounted to £9,047,600 ; the estimated expen- 
diture from December 31st, 1890, to June 30th, 1892, 
£3,504,000; total expenditure, £12,551,600; and as the share 
and loan capital authorised by the 1886 Act amounts to 
£9,812,000, it is necessary to raise additional capital. Of the 
amount expended the purchase of Bridgewater Canal 
absorbed £1,700,000; purchase of land and contingent 
expenses, £1,200,000 ; works, £5,000,000; engineering, 
£760,000 ; interest on capital, £583,000; parliamentary 
expenses, 1885, £128,000 ; the remainder being due to further 
parliamentary expenses, law charges, expenses of manage- 
ment, &c., &c. The principal items of plant which have 
become the property of the company consist of four river 
dredgers, 96 steam navvies, 173 locomotives, 192 steam 
cranes, 182 portable and other steam engines, 212 steam 

umps, 6300 wagons; 228 miles of temporary railway. 

Mr. Hill states that having visited the Canal, and being 
supplied with full information* and explanations as to the 
a 5 and the arrangements for its execution, and also as to 
the quantities remaining to be done, he was enabled to say 
that in his opinion the work completed was substantial and 
good. The docks at Manchester and Salford were very far 
advanced, and the same may be said of the various locks and 
railway diversions. The heaviest works to be completed were 
at Barton, the river wall and embankment at Runcorn, and 
the embankments across the Weaver estuary and opposite 
Ellesmere Port. In addition, the dock at Warrington and 
the proposed dry dock at Runcorn have not been commenced. 
He considers that the works in the est must necessarily 
be attended with risk from storms during their progress. The 
general excavations of the Canal are well advanced, and 
where most backward the material has been retained for use 
in the estuary and embankments, and several barriers to 
protect the cutting are left, and divide the canal into lengths. 

Judging from the condition of the work below Weston 
Point, Mr. Hill is of opinion that the Canal may be opened 
to the Weaver by the end of the year, and up to Manchester 
within two years. He therefore considers that six months 
longer will be required for the completion of the lower section, 
and of the Canal generally, than was thought necessary by 
Mr. Abernethy. Further, he estimates that the cost of com- 

leting the Canal will be £4,486,000, to meet which the company 
had on the 31st of December last in share capital and deben- 
tures £2,273,000, leaving a balance to be provided of 
£2,213,000. This sum would provide for constructing the 
Canal from Manchester to Eastham, but would leave undone 
works to the value of £406,000, which it has been suggested 
might be postponed until after the opening of the Canal for 
traffic. But as among these are included the cost of sheds 
and hydraulic machinery for the docks, widening the Canal 
from 80ft. to 120ft. for four miles, and cost of Warrington 
Dock, and the dry dock at Runcorn, &c., the policy of 
postponing these works is questioned. 

In reference to the carrying on of the works, Mr. Hill 
thinks that, under the circumstances, it would not be 
advisable to interfere with the arrangements eggs made 
for employing the agents of the late Mr. Walker, subject to 
the instruction and supervision of Mr. Leader Williams and 
his staff of engineers. The Special Committee review the 
situation as set before them by the officers who have been 
consulted, and from the general information in their pos- 
session in a report, which we consider, under the circum- 
stances, to be a model document. They fully agree that it 
would not be justifiable for the Corporation to render assist- 
ance to the Canal Company unless it was assured that such 
assistance would be adequate, and that this, and this only, 
must be the measure the Corporation should be prepared to 
do. Naturally they deferred to the examination made by 
their officers, and based their conclusions on the figures thus 
set forth, to the neglect of those produced at the meeting of 
shareholders. They decided that no works ought to be 
postponed; that the cost of the: works required to complete 
the Canal should: be raised to £3,579,000; that the Canal 
will probably take two years to complete, and entail an 
additional outlay of £100,000 for interest and expenses. 
They increased the item for contingencies from ten to 
fifteen per cent., with the result that the previous estimate 
is increased by £548,000, making the total amount necessary 
to be provided £2,458,000, exclusive of the debentures autho- 
rised but not yet issued, and assuming that the statutory 
obligation to pay the sum of £261,000 interest on share 
capital during the construction shall be waived. This would 
leave the money from the sale of the plant as an asset to 
the Canal Company. But taking all things into considera- 
tion, they consider it prudent that borrowing powers to the 
value of £3,000,000 sterling should be applied for; and they 
justify their view of the necessity of making this application 
to Parliament by the consideration that unless substantial 
assistance is at hand from some public source, the works 
cannot be proceeded with ; that time is wanting in which to 
reorganise the finance of so vast an undertaking ; and that in 
the face of the disaster which would follow upon a stoppage 
of the works, and viewing with confidence the security 
which the company is in a position to give them, it would 
be for the real divextegs of the ratepayers of Manchester that 
the Corporation shouldlend a helpinghand. The difficulties in 
which the company is involved are considered to arise from no 
innate defect in the project, nor as indicating that the antici- 





pations that were formed of its success were unfounded. The 
works have been found practicable, and no unforeseen diffi- 
culties have been disclosed. There has been no waste of 
resources, the company having the full equivalent of the 
money expended on the works and land, and the increase in 
the estimate being largely due to the rise in labour and 
materials since the contract was let. It is noticed that the 
company has purchased £360,000 worth of land in excess of 
the area estimated, which land, on the completion of the 
Canal, must be a valuable asset; that the increase in the cost 
of works is also largely due to the obligations put upon the 
—— during the passage of the Bill through Parliament, 
involving an outlay of large sums of money in the estuary. It 
is proposed that the money shall be raised as a second charge 
upon the undertaking, the existing debenture holders being 
left untouched. The proposal is that the company should 
obtain powers to issue athe on such terms as will make 
them acceptable to the investing public when the Canal 
becomes a productive property, and that the Corporation 
should have power to lend the money required for the 
completion of the Canal, receiving these debentures at 
par, the Corporation being enabled to sell at par 
so soon as the improved credit of the Canal Company 
renders them marketable; the company having power 
to issue £2,412,000 at 4 per cent., the balance of which loan 
is not now marketable. The new debentures, therefore, bear 
a higher rate of interest, and 44 per cent. is proposed, the 
debentures to be redeemable at par at some date after the 
expiration of some short period. Seeing that the interest on 
the first debentures is nearly covered by the revenue of the 
Bridgewater Canal, and that the interest on further issues 
will probably be about twice as much, it remains that the 
net earnings of the Ship Canal should be about double the 
net earnings of the Bridgewater Canal, which is capable of 
accommodating barges carrying about 60 or 70 tons only, to 
enable the Manchester Ship Canal Company to pay interest 
on the various debenture stocks out of revenue. The Corpo- 
ration will borrow the money on the most favourable terms— 
3 to 34 per cent.—and place the difference to a suspense 
account to guarantee the fund against loss, and provide a 
source of ——_ for incidental expenses. It is not the 
intention that the Corporation should profit by the trans- 
action, but that the Canal Company shall receive the full 
benefit of the rates at which the Corporation is able to 
borrow. The Canal Company must redeem all debentures in 
the hands of the Corporation before those of this issue in the 
hands of the public. In fact, it is _—— that all capital 
in the hands of the company after the completion of the 
Canal, not required for ordinary purposes, shall be applied to 
the redemption of the debentures in the hands of the 
Corporation. 

It is considered by the Committee that the foregoing 
scheme affords a most natural and safe way in which assist- 
ance can be given to the company, enabling it to complete 
the undertaking without delay. At the same time using 
public money to such an amount and for so long as abso- 
lutely necessary and no further; and that as soon as the 
credit of the Canal enables it to dispense with such assist- 
ance, the indebtedness to the Corporation will be discharged 
in a natural and gradual way, and all liability cease. The 
Committee further state that they are willing to consider 
any other method which may be found necessary or desir- 
able; that they do not desire to criticise the estimate made 
in certain quarters of the future profits of the Canal, which 
time alone can justify or not, but that it is clear only a 
small degree of success will enable it to pay debenture 
interest. In view of the great importance of the work to 
Manchester and the surrounding towns, and the large 
amount of capital that has already been expended in its 
construction, it is thought that the Corporation would be 
justified in accepting this risk on behalf of the inhabitants 
of Manchester, with every hope that if it does so it will 
accomplish the desired good without any loss to the rate- 


payers. 

As the funds for the carrying out of the works, if the 
scheme be adopted, will, to a large extent, be provided by 
the Corporation, it is proposed that the Corporation should 
have fitting representation upon the board of directors until 
the loan from the Corporation is finally discharged, and, 
further, that they should have the power of appointing an 
engineer to act with Mr. Leader Williams, the engineer of 
the company, in certifying the amount expended. In recom- 
mending this, it is expressly stated that they do not desire 
in any way to show a want of confidence in the able engineer 
of the Ship Canal, but feel that Parliament will expect the 
Corporation to watch over the expenditure of monies pro- 
vided by the ratepayers. 








LIVERPOOL ENGINEERING SociETY.—The eighth ordinary meeting 
of the present session was held at the Royal Institution, Colquitt: 
street, on Wednesday evening, March 4th, Mr. Ferdinand 
Hudleston, Assoc. M. Inst. C.E., president, in the chair. Prof. 
H. S. Hele Shaw, M. Inst. C.E., read a paper entitled, “The 
Education of an Engineer.” The paper commenced by explaining 
that apart from the general importance of such a subject as the 
education of an engineer, there was a special reason for its selec: 
tion at the present time. Members of the Society were no doubt 
aware that a Committee of the Council had been appointed for 
the purpose of taking any steps that might seem advisable, to exert 
what influence they could as far as possible, so that such funds as 
might be devoted by the Liverpool City Council for engineering 
education under the Technical Instruction Act might be applied 
in a way that would be satisfactory to the Engineering Society as a 
whole. It was pointed out that the scope of the profession of 
engineering was so wide as almost to defy definition, though that 
one given by Telford, and adopted by the great parent society, 
the Institution of Civil Engineers, had never been improved upon. 
A brief statement of the various branches was then given, 
and the various diverse medes in which a man might 
become an engineer, illustrated by the early career of 
Whitworth, Brunel, Vignoles, Bidder, Rennie, Cubitt, Siemens, 
Bessemer, Fairbairn, Bramah, Maudslay, Ericsson, and others. 
These, though of course exceptional lives, served to show that 
it would be absurd to attempt to narrow down the channels by 
which those who had the natural ability should follow their bent 
and enter the profession. The question, however, arose, are there 
not certain broad lines upon which engineering education might be 
best carried out ? The teaching of the rough school of practical 
— was compared with the smoother channels of school and 
college life. The value of continuing education from books, after 
entering upon the professional career, and especially the influence 
of societies such as their own Engineering Society, was dwelt upon. 
The growth of such societies was illustrated by statistics and 
by curves, as showing that these facts were recognised. The paper 
concluded by showing that the effect of experience was to convince 
each man that, whatever knowledge and skill he acquired, as long 
as he remained in practice his education as an engineer could never 
cease, 
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BALL MILL GRINDING PLANT FOR SOUTH AFRICA. 
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BALL MILL GRINDING PLANT. 


Some time ago we published an illustrated description of the | 
ball mill introduced in this country by the Anti-Friction Con- 
veyor and Grinding Machinery Company, London. We now | 
give illustrations of a 125-ton gold quartz crushing plant, | 
manufactured by this company. The illustrations show six | 
of the large size ball mills, arranged in a double row, and | 
worked from a main driving shaft passing between the two 
sets of mills, which is worked by a compound high-pressure 
engine, by gearing. The mills run at 21 revolutions per 
minute, and take about 12 I.H.P. each to drive them. They are | 
each geared to the main shaft by a spur wheel, and by means | 
of a clutch coupling can be thrown on or off work as desired. 
These spur wheels gear into a smaller wheel keyed on the | 
countershaft with which each mill is provided, and on which 
is keyed a pinion gearing into the main driving wheel secured 
to the mill shaft By. this arrangement one main shaft | 
drives the two lines of mills, and at the same time, provides | 
ample space between the lines to get at the gear for inspec- 
tion and overhauling. 

The mills are supported on a complete framework formed 
of wrought iron girders, which are securely bolted together, 
the cross girders supporting the mills’ framework, to which 
the mills are bolted, and in turn bolted to the longitudinal 
girders, which are formed in two lines under each row of 
mills, and these are held and secured to cast iron columns, 
which are carried on timber, stone, or other available founda- 
tions. The double row of longitudinal girders are further 
tied together by the cross girders placed between them, and 
to which are secured the bearings supporting the main 
driving shaft, so that the gearing is firmly held in place, the 
lateral strain being taken by the entire framing, so that 
alteration in the pitch line of the gearing is rendered impos- 
sible. The whole of the work being thus carried on one com- 
plete and self-contained framework, makes the entire plant 
self-contained, and needing but the roughest foundations to 
support it, the only care necessary being that the 
foundations are sufficiently solid, and as these are all under 
the ground line, no special skill is needed in making them. 

The engine is in a like mannerfixed on a wrought iron frame, 
two longitudinal girders being placed directly under the bed 
plate and secured to same, while under these, and secured to 
them, are placed two cross girders, one each side of the crank 
shaft; these are secured to another longitudinal girder placed 
immediately under the two inner longitudinal girders, form- 
ing the framework supporting the mills, to which are secured 
cross girders carrying the extreme end of the main line of 
driving shaft, in suitable bearings, one each side of the main 
driving-wheel. The outer end of the crank shaft is supported 
in a bearing secured to the framework thus constructed, and 
by means ofa pair of strung spur wheels works the main driving 
shaft driving the mills. In this way the proper working of 
the engine is unafiected by any alteration in the levels, such 
deviation affecting only the angle of the bearing surface of 
the teeth of these wheels, the pitch line being always truly 
maintained. 

The mills are worked from the feeding floor, which is made 
80 as to cover the gearing completely, at the same time allow- 





| cumference of the mill, free of the ground material ; and this | 


| which the interior is partly filled 
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ing ample head room from the ground floor. The hoppers of 
the mills are fitted into loose hopper shoots let into and 
secured to the floor; into these the quartz is shot from a 
barrow or truck, the mills feeding themselves from the quartz 
thus delivered to them. The ground quartz is then passed | 
out through the outlet, which is immediately under the mill, | 
and falls in the patent anti-friction conveyor, which is worked | 
by belt from a pulley fixed on the main driving-shaft working | 
on to another pulley fixed on the conveyor shaft. 
The ground material from each mill is thus automatically | 
conveyed to the store-house or the separating tank. The mills | 
are each further fitted with a wooden air shaft made to _— 
from the top of the mill out through the roof of the building, 
the draught of air thus formed, assisted by the air taken into | 
and expelled by the rotative action of the mill, assists in 


| keeping the sieves, which are placed at the extreme outer cir- | 


is further assisted by the working of the mill, even at the 
slow speed of thirty revolutions per minute, as the balls with | 
ss from one grinding 
plate to another, crushing and pounding the material. Suffi- 
cient vibration is ‘maintained to prevent any clogging up of | 
the sieves, and when water is used with the material being 
ground, which is often the case when grinding gold quartz, | 
this further keeps the sieves clear, rendering the mill | 
suitable for grinding by either the dry or wet process for | 
treatment of gold quartz. 
We may mention that the grinding plant above described has | 
been designed by the company’s engineer, Mr. F. N. Mackay, | 
for one of the leading gold mines in South Africa. 


| 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held on 
Tuesday evening, 3rd March, presided over by Mr. F. W. Wymer, 
when the discussion ‘‘ On the Application of Zinc in Boilers” was 
resumed, 

In opening the pr gs Mr. Green gave a supplement to his 
paper in reply to the discussion which was introduced on the 

srevious evening. The discussion was sustained ao Ww. W. 

ilson, D, Paterson, W. White, J. Y. Lowe, L. McKenzie, M. C. 
Storrar, the chairman, hon. secretary, and others, in the course of 
which the use of zinc in contact with the boiler plates was advo- 
cated, not only in the water but in the steam spaces. It was 
mentioned that the use of kerosene and white zinc had been 
| found a good preventative to corrosion when the steam spaces 
affected are painted with the mixture. It was remarked that the 

weight of zinc required in practice is about 41b to 5lb. per square 
foot of grate surface, and some references were made to the 
use of zinc in the form of electrogens, and experiences were 
detailed showing where the results from the former had not proved 
so satisfactory as from the metallic contact with ordinary zinc 
plates, and the probable reasons. Mr. Green replied in detail to 
the various points raised by the speakers, and the meeting was 
brought to a close by the usual vote of thanks being awarded. 

The hon. secretary announced that at the next meeting on 
Tuesday, March 10th, it was ex that a r would be read 
by Mr. uel, President of the Institute. e also u that 
the voting papers for the election of the office-b 3 an il 
for the ensuing year should be filled in and returned as soon as 
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possible. He further reported that a very successful meeting of 
the Bristol Channel Centre of the Institute had been held in the 
University College, Cardiff, on the 25th ult., presided over by 
Professor Elliot, when Mr. Joseph Williams had read his paper on 
the ‘‘ Efficiency of Air Compressors.” 








Tue INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON- 
TYNE ASSOCIATION OF STUDENTs.—The first ordinary meeting 
will be held in the Council Chamber of the Durham College of 
Science, Newcastle-upon-Tyne, on Wednesday, March 18th, 1891, 
at eight o'clock ; the President, Mr. P. J. Messent, M. Inst. C.E., 
in the chair. Members of the Council for the ensuing session will 
be elected, anda paper on ‘“‘ The Railway Bridge over the River 
Tyne at Wylam,” by Mr. W. G. Laws, M. Inst. C.E., will be read 
and discussed. An excursion to the bridge will be made on 
Saturday, the 14th inst., by the train leaving the Central Station 
for Wylam, at 2.30 p.m. 

INSTITUTION OF Naval ARCHITECTS.—The meetings of the 
session 1891 will be helétas follows :—In the Hall of the Society of 
Arts, John-street, Adelphi—by permission of the Council.--On 
Wednesday, March 18th, morning at twelve o’clock ; on Thursday, 
March 19th, morning at twelve o'clock, and evening at seven 
o'clock ; on Friday, arch 20th, morning at twelve o'clock, and 


| evening at seven o'clock. The right hon. the Earl of Ravensworth, 


President of the Institution, will occupy the chair. Programme 
roceedings :—Wednesday, March 18th, morning meeting at 
twelve nn ap (1) Annual report of council. (2) Election of 


officers and the council. (3) Address by the president. The 
rs will then be read and discussed :—(1) ‘‘ Future 
Policy of Warship Building,” by the right hon. Lord Brassey, 
KCB. [In the event of there being time available after the ter- 
mination of the discussion on Lord Brassey’s paper, Mr. Biles 
| paper, which is put down for the first place on the Thursday 
| morning, will be read, and the discussion on it commenced. The 
| discussion will be continued on Thursday morning.] Thursday, 
| March 19th, morning meeting at twelve o'clock: (1) ‘‘On some 
| recent American Warship Designs for the American Navy,” by 
| Mr. J. H. Biles, member of council. [In the event of Mr. Biles 
| paper being read on Wednesday, the discussion will be continued 
on Thursday morning.] (2) ‘On Boiler Deposits,” by Professor 
Vivian B. Lewes, associate. BS “Study of certain Phenomena of 
Compression,” by Monsi - Marchal, member. Evening meet- 
ing, at seven o'clock: (1) ‘‘ Boiler Construction suitable for with- 
standing the Strains of forced Draught,” by Mr. A. F. Yarrow, 
member of council. Friday, March 20th, morning meeting, at 
twelve o'clock : (1) ‘‘ Recent Improvements in Armour for Vessels, 
by Monsieur Barba, chief engineer of Messrs. Schneider and Co., 
Creusot. (2) ‘On the Alteration in Form of Steel Vessels due to 
different Conditions of Loading,” by Mr. Thomas Phillips, mem- 





ber. (3) ‘The internal Stresses in Steel Plating,” 7 r. A 
Yates, member. Evening meeting, at seven o'clock: (1) “Certain 
Details of Marine Engineering,” by Mr. Thomas Mudd, member. 


Ere Combined Crank, Crank and intermediate Shafts, for 
rine Engines, and on their Liability to Fracture,” by Mr. C. H. 
Haswell, member. (3) “ An Assistant Cylinder for Marine 
Engines,” by Mr. David Joy, member. The annual dinner of 
the Institution will be held on Wednesday, March 18th, at the 
Holborn Restaurant, High Holborn, at a quarter-past seven. 
Tickets, 7s. 6d. each, which will be paid for at the dinner ; evening 
dress. Note: The president will, if possible, arra for an 
interval of about twenty minutes for lunch at each morning 





meeting at 2 p.m., or as near that hour as the state of business 
will permit, 
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SIX WHEEL COUPLED LOCOMOTIVE—THE MEDITERRANEAN RAILWAY. 


MESSRS. G. ANSALDO AND CO,, SAMPIERDARENA, ENGINEERS, 
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SIX-WHEEL COUPLED ENGINE—MEDITER.- and 26in. stroke. The driving wheels are 5ft. in dia | between tube plates, the tube-heating surface being 1250 

RANEAN RAILWAY meter. The boilers are 4ft. 6in. diameter, and work | square feet, the total heating surface being 1339 square feet. 

. oa ‘ Q _ | at 150 lb. The grate is 1°816m. in length (5ft. 114in.) | The weight of’ the engine in working order is 38-5 tons, and 

TE locomotive of which ‘we give a general view above is and 0:996m. in width (3ft. 3in.) The crown of the fire-box | 32°6 tons empty. The tractive power is given as 3°63 tons 

one of twenty-five which have recently been made by Messrs. | is 3ft. Gin. above the grate, and the heating surface is 89 | at 18°6 miles per hour. The tender weighs 25-8 tons full, 
G. Ansaldo and Co., Sampierdarena, for the Mediterranean 


; : r square feet, the grate area being 18°6 square feet. The | 12°55 tons empty, and carries 316 cubic feet of water, or 
Railway Company. They have cylinders 18in. diameter | tubes ‘are 185 in number, 2in. outside diameter, 13°6ft. | 1975 gallons, or 8°8 tons of water. 
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COMPOUND HORIZONTAL ENGINE. 


MESSRS. CLAYTON AND SHUTTLEWORTH, LINCOLN, ENGINEERS, 
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COMPOUND HORIZONTAL ENGINE. now illustrate. We do not believe that any description is | bered that the peculiarity of this governor is that the 
necessary, the engine being extremely simple. The cylinders | steadying dashpot is put into the dead weight. This is a 


At\the Smithfield Club Show last year Messrs. Clayton | are 6}in. and 10}in. by 12in. ‘The engine is fitted with | very elegant device, and works very well. Messrs. Clayton 
and Shuttleworth exhibited a very beautifully made com-| Tyrrell and Deeds’ governor which was illustrated and | and Shuttleworth make the same type of engine in various 
pound engine with a wrought iron frame. This engine we | described in our lxvi, volume on page 531, It will be remem- | sizes, 
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LETTERS TO THE EDITOR. 


Ye do not hold ourselves responsible for the opini 
correspondents. ) 


of our 








SCREW PROPELLERS. 


Sir,—*‘ Tin Tack” seems to find satisfaction in construing the 
assertion that, for curved motion, two forces—one acting on the 
constrained body and the other on the constraining one—are 
involved, as equivalent to the assertion that both forces act on the 
constrained body. As to my supposed preference for regarding 

vity as a resistanee, I stated in a letter which I suppose “‘Tin 
ack” has forgotten, that it was a force which acted on the moon. 
If it ceased to act, the moon would cease to be acted on by any 
force, and consequently fly off with uniform velocity in a straight 
line into space. She would always move in a sti t line uni- 
formly when acted on by any force, if it were bala by an equal 
and opposite one acting on her. 

However, as to the calculation of thrust, I fully agree with 
“Tin Tack” that, if we knew the velocity and cross section of 
the sternward stream, it could be found, and in reference to a 
remark of his in a previous letter on this point I referred to the 
difficulty of finding these two things ; for there is no compulsion 
on the water to have uniform velocity longitudinally all over the 
screw disc, because by having circular motion it can give way side- 
ways as well as stern and, the pressure or “head” being 
altered when the velocity is altered, the pressure, and with it the 
velocity, of surrounding water can be altered also. quently 
we cannot assume a uniform sternward current over the screw 
dise area only, or neglect, with certainty of getting near the true 





been constructed by a firm like Messrs. Simpson, who know tvo 
well that no design, however carefully considered, can stand with- 
out being efficiently carried out, and many failures arise from the 
rage for cheapening everything, due partly to the contract system 
and the acceptance of low tenders of incompetent firms. 

If English engineers had half as much encouragement as our 
cousins over the water continue to secure, we should not so often 
have the mortification to chronicle victories all along the line for 
their adaptations of what, after all, are originally English ideas, 

March 10th. ARTHUR Rice, 





SMOKE AND FOG, 


Srr,—I have read your article of March 6th, and, as one qualified 
to speak w the state of the atmosphere of both London and 
Liverpool during the past winter months, I must protest against 
the statement that the fogs of the latter city are as bad as those 
of the metropolis. There have been, it is true, a few days of rather 
dense fogs in Liverpool during the last three months, but in com- 
ae with the London product these fogs are as white is to black. 

Vo doubt the density of fogs varies with the ratio of population to 
area, and as the population of Liverpool is one-seventh of that of 
London, the density of its fog is about on a par with that fraction. 
The comparative danger to life of the 4 of the two cities is 
exemplified by the mortality statistics, which show the deadliness 
of the London fog to be far greater than that of Liverpool. You 
say that the true and only remedy is to connect the house chimneys 
to a specia! street sewer. If this is the only true remedy, then 
farewell to our hopes of amendment! It will never be adopted, 
because a moment’s consideration will show that the structural 
difficulties alone would be insurmountable, and, indeed, if ible, 





result, the induction of currents—even putting aside merely frac- | would entail such inconveniences as to make the remedy worse 
tional effects—in surrounding water. ° Besides all this, the expres- the disease. The cost of the general application of such a 
sion for the thrust is a horribly troublesome beast to calculate the h e would be enormous, and there would be no return for the 


value of, In the articles you published I showed that a certain 
type of vortex agrees nearly with the horse-power found to be 
expended in tice, and must be produced approximately, if the 





, 





exp e, any ist of experience knows that to 
attempt to recover residuals from products of combustion would 


cost more than the recoverable value, and al! the dirt and mise: 





stream lines at the screw are to be “ fair.” Here is the exp 
for the thrust in the same, taken over the screw disc only— 


N 
Thrust = 6-28 K? R? [= (1-n) + N® hyp. log. (x) — 54 


4 6 
tan 45deg. - 2 


= @_tang . byp. log. 
tan 45deg. — : 


cos @ cos 


where K is ship’s speed, R radius of screw, x is rtion of disc 
area ineffective—whether because occupied by the or for any 
other reason—M = \ 1+2 A? B, and N=A B—A and B being 
the constants referred to at the head of the columns of the table 
of horse-power in my article of September 19th—cos @= Van 


cos = 3 all which abomination may be saved in designing 


the screw by not calculating the thrust, but the horse-power, for 
which a much simpler expression is quite sufficiently accurate. It 
is to be noted that in the method | gave for designing the blade 
angles from the horse-power, the power is not that expended 
on thrust, but the whole power, exclusive of engine blade 
friction. 

I think, also therein agreeing with ‘Tin Tack,” that Mr. Batey 
is probably confusing the hydrostatic ure with the thrust on 
the blade. Mr. Vogelsang’s letter points both to the points of 
analogy, and to those of difference, alluded to by “Tin Tack,” in 
the actions of a propeller blade and an oar blade respectively. I 
fancy that some, if not a good deal, of the resistance to an oar 
blade is due to the sudden formation, when it grips the water, of 
the swirl beyond its end—a vortex with a vertical axis—and the 
other large swirl under its lower edge, both of which are no doubt 
due in part to frictional effects at the edges of the blades, but 
seem to me to be too large, and too quickly formed, to be alto- 
gether attributable to these causes, except in a very indirect 
manner. Mavrice F, FitzGeracp. 

Belfast, March 10th. 

P.S.—I observe that in last week’s ENGrNeeR, Mr. Murk Lel’s 
name is accidentally misprinted Mark Sells. 


THE WORTHINGTON ENGINE. 


Sir,—The Worthington engine, illustrated in THE ENGINEER for 
6th March, is so interesting from many points of view, that I trust 
you will permit me to make a few remarks upon it. 

This engine is so ingenious an adaptation of English ideas that 
it makes one envy the opportunities which Americans enjoy in 
perfecting their plans, and the advantages they derive from the 
profitable, if semi-political, conditions under which their work is 
carried out. Referring more particularly to the Worthington 
engine, there seem to be no advantages derivable from the use of 
high rates of expansion, or the design of its compound engines, 
more than other similarly proporticned engines would enjoy, so 
that the proved economy gained by this class of pumping machinery 
must be sought elsewhere. 

In two obvious points this engine differs from others, namely, 
the employment of a high duty attachment and in the form of the 
pumpitself. The idea of transferring power from one point of a 
stroke to another is familiar to all engineers, and is extremely old, 
having been efficiently carried out before most of us were born. 
In this connection it may interest your readers to refer to a paper 
of my own published in the “ P ings” of the Institution of 
Naval Architects for 1890, and in THE ENGINEER of 14th January 
and 22nd April, 1870. The illustration there given represents 
this attachment to a compound vertical engine, and it differs only 
from the Worthington arrangement by possessing only one oscil- 
lating eylinder instead of two. In all other respects it is almost 
identical with theirs. 

lt is not, however, used only as compensating for the reducing 
pressure of expanding steam in a non-rotating engine, but also for 
equalising more or less perfectly the tangential effort on a crank, 
enabling a single engine to start and give a regular motion without 


of the pi t smoke-producing system would remain untouched. 
The proposal appears to me—with all deference—impracticable 
and unscientific. 

‘The only true and really scientific remedy” lies in the uni- 
versal and compulsory use of cheap heating gas. There are many 
admirable contrivances for burning gas in open fires. The obstacles 
to their more gencral adoption are the t excessive price of 
gas and the low pressure at which it is supplied. With these 
obstacles removed, the use of heating gas will become universally 
popular, and with its application will disap the smoke ingredient 
of the London fog. 

On reading some articles on this subject by Mr. Thwaite, it 
appears the gas companies of the metropolis convert more than 
one-third of all the coal sent into London into gas, Surely they 
can easily convert the remainder and settle this curse of London 
once for all. Davip H. Noar, 

Burnage, Manchester, March Ist. 











THE FIFTY-THREE HOURS’ MOVEMENT. 


Sir,—In view of the circular issued by the Amalgamated 
Society of Engineers in the Manchester district, I would like to 
suggest the discontinuance of working on Saturdays altogether. 
It is evident, for some inscrutable motive, that the desire to 
shorten the hours of labour is becoming general amongst work- 
men. It is kind of them to suggest taking this hour off the 
Saturday, which is already too short for the office as a rule to get 
through its work and pay wages. Why not agree to close on 
Saturdays and work ten hours per day the other five, so that the 
workmen might have a fullday off on Saturday? This is only a 
question of time; because every few years the cry comes for 
shorter hours. The coming parliamentary election will, in all 
probability, be fought out on the eight hours’ question’ Why 
stick at an hour now if the change has tobe made? The em- 

loyer is supposed to lose money when the works are standing ; 
let the loss be a mutual one. Pay the same rate of wages per 
hour as at present, but cease work on the Saturday. It is a 
serious loss now to get up steam and to keep the working expenses 
going for the few hours worked on the Saturday. Let this be 
saved by ceasing work on that day. 

What does it mean, for instance, to the ironfounder to get up 
steam, to charge his cupola, fora short day’s work? How nicely 
this could be saved if only Saturday work were abolished! I 
trust this letter will bring out the views of employers as to the 
loss inflicted upon them by a short day’s work. 

Meersbrook Bank, Sheffield. Cc. E. Hatt. 





THE INSTITUTE OF NAVAL ARCHITECTS. 


S1r,—In view of the approaching annual meeting of the Institute 
of Naval Architects I wish to bring a few matters before you which, 
in the opinion of many of its well-wishers, will have to be attended 
to if the objects for which the Institution was founded are ever to 
be realised. . 

It has recently been a subject of t in several of the 
publications connected with the shipping interest that the status 
of the Institution has for some years been deteriorating. This is 
shown not only by the reduced size of the volume of Transactions 
but also by the class of subjects discussed in the papers selec 
by the sub-committee. Who the members of this sub-committee 
are is never stated in the annual report, and the rules do not give 
any particulars as to how they are appointed. The general im- 
pression is that the Admiralty element predominates, and if this is 
the case I think the inertness of the sub-committee is fully 
explained. . As the success of the Institution is largely dependent 
on the papers which are given to the public in the Transactions, 
it is manifest that the sub-committee for selecting papers ought to 
be openly balloted for at the annual meeting, otherwise there is no 
prospect of getting out of the rut of mediocrity which has for 
some years been the distinguishieg feature of the Mieeetions 

Associates have been elected whose only connection with naval 








the aid of a separate and clumsy barring engine. This paper was 
written and read before the Institution of Naval Architects to urge 
the importance and value of uniform or regular tangential driving 
for screw propellers, but—as so often happens—it was in advance of 
the times, and we only recently found it noted almost asa new 
discovery. 

Among the gains of triple expansion, the one which counts for 
much, if not nearly all, the advantages such engines possess is the 
increased regularity with which the screw is driven, and this can 
be effected with greater simplicity by the turning gear described. 
Such an idea admits of many adaptations, and in a somewhat 
modified form has been applied for equalising the strain on a 
reciprocating pump, so that it might be driven with smoothness 
and regularity by a turbine. 

Regarding the design of pump used in the Worthington engine 
there is everything to be said in its favour, and I have made them 
of the same type, and found that they can be driven with success 
at speeds beyond what is usual. Indeed, one of mine, 9in. diameter, 
was driven with wonderful quietude at over 200 strokes per minute. 
It would be very interesting to know how much duty could be 
obtained from a pump of this class, driven from a good compound 
fly-wheel engine; for nobody can suppose that the ordinary con- 
struction of waterworks pumps can compare for economy or 
durability with the thoroughly scientific arrangement employed by 
Mr. Worthington. Besides the scientific way in which this pump 
has been designed, with most admirable proportions throughout, it 
possesses the inestimable advantage of being thoroughly well made 
in every , sustaining herein the high character which 


attaches to the best class of American work. 
Only failure would have resulted from this engine, had it not 





architecture consists in their being vendors of anti-fouling com- 
itions. 

It is well known that better papers are read at the various marine 
engineering societies throughout the kingdom than are usually 
heard at the meetings of the Institution of Naval Architects. 

Possibly the ‘ rest-and-be-thankful” feeling wiich sometimes 
takes possession of the recipients of a Government grant may have 
something to do with the inertia of the Institution, but unless 
a little more “‘ go” is introduced into the conduct of affairs, the 
question may be raised in Parliament as to whether any return in 
the shape of new ideas on the subject of naval architecture is made 
for the annual grant received by the Institution. 

March 11th. MAJORA CANAMUS, 


Sir,-—The annual meeting of the Institution of Naval Architects 
being at hand, this seems to be a suitable time for suggesting that 
some steps should be taken to reorganise and improve it. It is 
unique in the —— of twenty-four vice-presidents; but 
even that remarkable qualification cannot compensate for glaring 
defects. 

Sir, the Institution is moribund for 362 days of the year. It 
lives for three days only, or two days and a-half. Unlike any 
other Society, it has a special grant from the Government, and the 
whole of its work is represented by a single annual volume of 
papers, extorted by a willing and energetic secretary from a most 
unwilling and indolent set of bers, The discussions which 
take place are all carried on by half-a-dozen speakers, Mr. W. H. 
White, Sir Edward Reed, Mr. Martell, Mr. Milton, and a couple of 

admirals doing the lion’s share of the work. 

I think, and I know that many other members think with me, 








that it is high time a change was made, The three-day system 
once a year isa mistake. here is not sufficient bringing of the 
Institution forward. Its operations are deadly lively. hy should 
not the annual excursion system, once tried with great success, be 
resumed’ Why cannot the council exert themselves to put some 
life into the concern? When it was first started, and for years, it 
served a good purpose. It has done no good to any one of late, 
It should either be wound up or brought up to date. It cannot 
compare for a moment in interest or importance with the North- 
East Coast Institution or the Institution of Engineers and Ship- 


builders in Scotland. It is at present a sham, It is for the council 
to make it a reality. If they want it to live tiaey will have to bestir 
themselves. In my opinion the Government grant will be the ruin 


of it. What an awkward question might be asked about the said 
grant in Parliament. Q. 
Westminster, March 10th, 


ENGINEERS, ENGINE-ROOM ARTIFICERS, AND STOKERS FOR 
THE NAVY. 

Sir,—Allow me to make the following corrections in my letter 
of 3rd March, necessary through illegible MSS. Line 17, column 
1, for ‘‘ formerly ” read ‘‘ for entry ;” at heading of table 3, column 
2, for ‘‘ No increase ” read ‘‘ No, in service.” 

Your Contrisutor, 








EXPLOSION AND LOSS OF LIFE. 


A DISASTROUS explosion, by which five lives have been lost and 
one man very seriously injured, occurred on Tuesday at the iron- 
works of Messrs, William Dixon and Company, Glasgow, in the 
plant erected for the utilisation of the blast furnace gases for 
steam generation and for the recovery of sulphate of ammonia 
and other chemicals. The portion of the plant in connection with 
which the explosion occurred was the scrubbers, which are built 
up in the form of four towers, each about 110ft. in height, and 
through which the gas is conducted for the purpose of being 
washed in the process of purification. e gases of the 
furnaces are conducted along a main pipe to a dust-box, 
and passed four times through water. The temperature is 
reduced from about 500 deg. to 120deg. The tar is drawn 
off, and the gas — to the washers and scrubbers, after which 
it goes to the boilers and heaters. The apparatus is that patented 
by Mr. John Dempster, of Messrs, R. and A. Dempster, Man- 
chester, and it is capable of passing from 60,000,000 to 75,000,000 
cubic feet of furnace gas per day. The condensers are 34 miles 
in length. In consequence of a strike among the workmen, the 
furnaces hive been out of blast fora period of about 22 weeks, 
and it was only on Wednesday week that work was recommenced. 
When the furnaces were blown out the sulphate works were also 
stopped, and since the resumption of work by the blast-furnace- 
men nothing had been done in this department. It was only 
on Tuesday that the manager, the foreman engineer, and 
several workmen were en in making arrangements for 
the commencement of operations. It is said that the gas had 
been turned on from the furnaces, but had not been fully 
connected with the condensers and scrubbers. The explosion 
occurred about ten minutes past eleven o'clock, while the yard was 
full of workmen, A rumbling noise was first heard, then one of the 
four towers suddenly exploded with great violence. A huge body 
of flame seemed to burst from about half-way up the structure. 
The upper portion of the tower was carried upwards to a height of 
about 5Oft., and the iron casing was scattered in fragments all 
round. Huge masses weighing several hundred weights were carried 
to a distance of 100ft. and 200ft. The effect of the vibration of the 
air caused by the explosion was felt over a very wide area in the 
immediate vicinity, and in the direct line of the principal explo- 
sion there was scarcely a whole pane of glass in any of the houses, 
and windows were broken at a distance of more than half a mile. 

As soon as the consternation caused by the explosion had in some 
degree subsided, a rush was made to the spot to see what the effect 
of it had been on the men who had been at work. Not a man was 
to be seen. At the base of the towers lay a tangled mass of iron- 
work and other material, and toppling over at a dangerous angle 
stood the pile of wooden discs with which the scrubbing tower bad 
been filled, still rising to nearly 100ft. in height. Beneath the 
fallen débris lay the men who had been at work in the ammoniucal 
department, but the gas from the furnaces had not yet been turned 
off. It still burned fiercely inside the wrecked scrubbers. 

While the work of rescue was going on several minor explosions 
occurred. It was impossible to say to what dimensions these 
explosions might reach, and the greatest caution had to be observed 
by the men in the performance of the necessary work. At twelve 
o'clock they were forced back for a few minutes on account of a 
mapa noise which reverberated through the air and was caused 

an explosion quite close to where they had been engaged. 

ntil the gas was thoroughly exhausted, these intermittent 

explosions continued, and it was under these trying conditions 
that the rescue party persevered in their work. 

After some difficult work extending over several hours, the 
bodies of the following were recovered :—J. 8. Millen, manager, 27, 
married, leaves widow and two children ; Thomas Guthrie, foreman 
engineer, 25, unmarried ; Robert Guthrie, engineer, unmarried ; 
Charles Dorman, engineer, married ; Robert M’ Millan, 20, married. 
One youth named James Russell, 18, had his collar-bone broken 
and scalp injured. 








Tue EvectricaL STaNDARDs CoMMITTEE.—This committee met 

esterday morning, when the following members were present :— 
Mr. Courtenay Boyle, Major Cardew, Mr. Preece, F.R.S., Sir 
William Thomson, 8., Lord Rayleigh, F.R.S., Dr. John 
Hopkinson, F.R.S., and Professor Ayrton, F.R.S. Mr. Thomas 
Powe, chief electrician of the Electric Construction Corporatiun, 
Wolverhampton, and Mr. Hugh Erat Harrison, principal of the 
Electrical Standardizing, Testing, and Training Institution, London, 
attended and gave evidence. 

Sewace PuriricaTion.—The Hendon Times of February 27th, 
1891, contains copy of an official document from the Hendon 
Local Board to the Local Government Board, from which the 
following is an extract :—‘‘ With reference to that portion of 
your letter of the 19th ult., which refers to my Board having 
entered into an arrangement with the International Water and 
Sewage Purification Company for the treatment of the sewage at 
the Outfall Works, I am desired by my Board to state that they 
found that the scheme which was sanctioned by the Local 
Government Board for purifying the sewage, by a combined 
process of chemical treatment of lime and sulphate of alumina, 
and by land filtration, did not uce a satisfactory effluent— 
and many complaiats were made by the owner of the fishery at the 
Welsh Harp, of the destruction of the fish by reason of the use of 
chemicals, and they, therefore, after careful consideration, 
entered into a contract with the before-mentioned company for 
the treatment of the sewage, which they are happy to say is 
carried out much more economically and with a purer effluent pro- 
duced by the process adopted by the company.” The foregoing 
iedlapundent information affords valuable evidence of the advance 
that has been made in sewage purification. The “International” 

rocess of ferozone and polarite has been in constant operation at 
Rendon for two years, and at Acton for about four years. At 
Aldershot, the Local Board are under an injunction for fouling the 
river Blackwater by their effluent, which is — by the lime 
and alumina process, and the Local Board have -now applied to 
the International Company for particulars as to cost of petal 
by their process of ferozone and polarite, which may effectually 
remove the existing complaint arising from dary d d 
tion of the lime and alumina effluent. It is, therefore, evident 
that lime at least cannot safely be used in the treatment of 
sewage, 
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RAILWAY MATTERS. 


AccorDING to a statement of Herr von Borries, Royal 
Inspector of Railroad Construction in Hanover, Germany, the 
ber of pound | tives in process of erection, and in use, 
increased in the year from November Ist, 1889, to November Ist, 
1890, from 580 to 1034, divided nearly as follows :—Germany, 430 ; 
England, including those built for South America, India, &c., 523 ; 
Italy, 2; Russia, 32; Switzerland, 11; North America, 8; street 
locomotives, 28 ; total, 1034 


Tue Kensington Subway Railway people seem to have 
courted opposition by the way in which they propose to construct 
the tunnel under the much debated part, namely, by cut and 
cover under the Kensington Gardens, If they had tunnelled level 
through the clay under the hill, instead of nearly following the 
contour of the hil, they might have done it cheaply, interfered 
with nc one, and have had no trouble or met with any accusations 
about the water or about the drainings. 


Tue Americans are improving their system of car- 
heating by using steam, but the whole value of the improvement 
is sometimes destroyed. A recent KHugineering News says:— 
“The most serious railway accident of the week was the derail- 
ment of a nger train on the Burlington, Cedar Rapids and 
Northern ilway, between Maynard and Randalia, la. The 
engine remained on the track, but all the cars went down a 14ft. 
bank into a sand pit. About twenty persons were injured, some 
seriously, The train was heated by steam, but there was a stove in the 
mail car which set fire to the wreck and several cars were burned.” 


A report by Mr. D. H. Neale, Government Engineer 
of Railways for New South Wales, has been published on some 
comparative tests of leather brake shoes with iron, The leather 
shoes weigh 44 1b., against 2141b. for iron, and wear three times 
as long. The cvefficient of friction is said to be considerably 
greater, so that 40 lb. air pressure is as effective as 70 lb. wit 
iron brake shoes. An American paper says: ‘If a practical brake 
shoe of leather or fibre were put on the market its use ought to be 
made obligatory on elevated railways at least to stop the dangerous 
shower of iron particles, which injures so many eyes. Compressed 
paper has been talked of for this purpose, but has not succeeded in 
establishing itself in general use.” 


THe Forney type locomotives for the Manhattan 
Elevated Railway, New York City, of which thirteen are now 
being built at the Baldwin Locomotive Works, Philadelphia, Pa., 
have the following dimensions :—Cylinders, 12in. by 16in.; dia- 
meter of driving wheels, 42in.; diameter of truck wheels, 26in.; 
the boiler is of the Belpaire type, 42in. diameter ; fire-box, 534in. 
by 8liin. by 43in. by 394in. ; 154 tubes, l4in, diameter, and 
6ft. 3}in. long. Grate area, 16 square feet. Heating surface, 
430 square feet. Driving wheel base, 5ft.; truck wheel base, 
4ft, 8in.; total wheel base, 16ft. Total weight, 47,000]b. The tank 
carries 512 gallons of water, and 1600 Ib. of coal. Hngineering News 
says the engine is titted with the Eames vacuum brake on all wheels, 


Tue following shows the difference between cost of 
metre gauge and standard gauge working in India:—Maintenance 
per mile open :—Standard, 2°493; metre, 1°90. Locomotive expenses 
per train mile:—Standard, 11°16 As. ; metre, 8°99 As. Taking a 
prosperous metre gauge line, the Rajputana-Malwa, with a 
Soa nondan and prosperous standard gauge line, the Great 
Indian Peninsula, and the following comparisons, the /ndian 
Engineer says, can be made :—Locomotive expenses per 1000 
gross ton miles:—G.I.P., 2-28 As,; R.M., 3°11 As. Car and 
wagon expenses per 1000 vehicle miles :—G.I.P., 11°70 As. ; R.M., 
5°93 As. Traffic expenses per train mile :—G.1.P., 4°83 As, ; R.M., 
3°77 As. It would thus appear that the cost of working metre 
gauge lines exceeds that of working standard lines. 


Tue locomotive building in the United States by 
rivate firms was considerably more in 1890 than in 1889, In 
889 sixteen firms built 1860 locomotives. In 1890 fourteen firms 

built 2213, and we know that several of those who have not yet 
reported were very busy through the year, We may therefore 
conclude that the year’s product has been materially greater than 
that of 1888, when seventeen firms built 2180 locomotives. Eleven 
of the firms that have reported up to date built over 18 per cent. 
more engines in 1890 than in 1889, All but two of those firms in- 
creased their output, and one of the two is the Grant Locomotive 
Works, which have been practically at a standstill for a good while. 
The Baldwin Works lead with 953 locomotives, an increase of 14 per 
cent, The Schenectady Works were the next largest builders, and 
their increase in output was over 53 per cent. The average yearly 
product of nineteen firms for eight years, 1881-1888, was 1645 loco- 
motives. It will be seen that the product of each of the last three 
years has been far above that average. The net increase in loco- 
motive equi t for a ber of years has been by ‘‘Poor’s 
Manual” 1889, 1662; 1888, 1755; 1887, 1228; 1886, 478 ; 1885, 
1350 ; ave , 1294. It will be seen, therefore, that all of the 
locomotives built by the companies, and a large percentage of the 
product of the private works, are absorbed in filling vacant numbers, 


Ar the October meeting of the North-west Railroad 
Club, the construction of fire-boxes and boilers was discussed. 
Mr. W. H. Lewis—C., B. and N.—read a paper. He confined his 
remarks to the life and cause of failure of furnace side sheets. He 
said that in the discussion of the proper thickness of furnace side 
sheets, consideration has been confined to strength, ductility and 
thermal resistance. Mr. Lewis considers that a much more vital 
question is that of the inequality in the expansion of the inner 
and outer surfaces of the sheets. The rapid and frequent expan- 
sion and contraction separate the particles of the metal, and is 
first noticeable in the spider-web cracks which appear on the sur- 
face and gradually extend, and result in fracture. The temperature 
of the steam P| water heats one side of the sheet at, say, about 
358 deg., while the temperature of the furnace gases rises at 
frequent intervals to from 2500 to 3000 deg. Consequently the 
two surfaces expand and contract unequally in amount, ese 
facts point to the amen | of using as light sheets as possible 
consistent with safety, and Mr. Levis thinks they should not 
exceed ,/,in. in thickness. In lieu of corrugated sheets, Mr. Lewis 
has, for some eighteen months, tried off-setting the side sheets 
about lin., near the connection of the flue sheets and back sheets, 
practically increasing the water space that amount. These off- 
sets slightly relieve the tensile strains and improve the circulation, 


A contrisutor to the Organ fiir die Fortschritte 
des Kisenbahnivesens, after a detailed examination of the explosion 
of a | tive at Falkenberg, reaches the following conclusions, 
as given in the Railroad Gazette:—-(1) Every longitudinal rivetted 
seam in the sides of a boiler diminishes the strensth of the same, 
because the greater stiffness of the seam produces an unequal ex- 
pansion and thereby a greater bending of the metal. Therefore, 
wherever it is in any way possible, such rivetting and seams should 
be avoided. (2) The rivetted seams may be safely arran by 
observing that the lap of the sheets lies in the plane in which the 
power is transmitted in order that no bending may occur in the 
material. (3) The use of the crown bars as lateral braces, and the 
style of junctions of the ends of the same to the boiler walls by 
means of a pin connection, is shown to be desirable. It is judicious 
at such places, where there is great rigidity of the joined parts, 
to apply additional screw stays. In this case, the uncertain action 
of the crown bars as braces did not hinder the perpendicular 
walls from bending, and cracks were gradually produced in the 
rivet seams, (4) On outside fire-box sheets of semi-circular form, 
the application of a perpendicular brace is not to be recom- 
mendel, as these cause a greater outward bending of the outside 
sheets, (5) It does not suffice in all cases to prevent permanent 
change of the boiler shape under the pressure tests, as the bend- 
ing of the boiler metal inside the elasticity limit may gradually 
cause a deterioration of the material. 

















NOTES AND MEMORANDA. 


C. H. Giterr, City Engineer of Appleton, Wis., in- 
formed the Engineering Record that last autumn a natural hydrau- 
lic press was formed in the upper layers of the lime rock at Com- 
bined Locks, in the valley of Fox River, between Appleton and 
Kaukauna, causing an upheaval of the rock under and in the 
vicinity of a new paper and pulp mill just finished, and all ready 
to commence work. The mill was damaged not less than 10,000 dols. 
The pressure came from an artesian well about 300ft. deep, capable 
of throwing water about 70ft. high, which has ceased flowing. 


In his lectures on the use of gas, Prof. V. B. Lewes 
said no gas stove, geyser, or gas cooking stove should be used 
without ample and thorough means of ventilation being provided, 
and no trace of the products of combustion should be allowed to 
escape into the air; until this is done, the use of improper forms 
of stove will continue to inflict serious injury on the oo th of the 
people using them, and this will gradually result in the abandon- 
ment of gas as a fuel, instead of, as asia be the case, its coming 
into general use. Already signs are not wanting that the employers 
of gas stoves are beginning to fight shy of them. I hope that the 
gas managers of the kingdom will bring pressure to bear upon the 
stove manufacturers to give proper attention to this all-important 
question, 


Many years ago Graebe and Glaser discovered the fact 
that the addition of oxidising bodies in small quantities to a 
solution of carbazol in concentrated sulphuric acid produced a dark 
green solution. Mr. 8. C. Hooker has based a method for the 
estimation of minute quantities of nitrates on this reaction. He 
proceeds thus :—A measured quantity of the water to be tested, 
2 cc. or less, is mixed with 4 cc. of concentrated sulphuric acid, 
and after cooling a small quantity of sulphuric a containing 
some carbazol, is added. The intensity of the green colour pro- 
duced is compared with that obtained under similar conditions 
with a known amount of potassium nitrate. The Journal of the 
Society of Chemical Industry says :—‘‘ The reaction is very delicate, 
and still applicable, if the water only contain two parts of nitric 
acid per million, Certain precautions must be taken in the 
presence of chlorides and nitrites, which will be published at some 
future date.” 


At a recent meeting of the Royal Society of Edinburgh 
Professor Tate read a note on impact, in continuation of previous 
notes on the same subject. He shows that solid bodies may be 
divided into two large classes according to the effect of impact 
upon them. In one of these classes the time of impact remains 
constant, whatever be the distortion, up to a certain limit. When 
this limit is exceeded, the time of impact becomes shorter as the 
distortion is increased. This means that Hooke’s law is obeyed 
up to the given limit, beyond which the force of restitution increases 
at a greater rate than does the distortion. In the other class of 
substances the time of impact first increases, then remains con- 
stant, and finally diminishes, as the distortion is continuously in- 
creased. Therefore, in the first stages the force of restitution does 
not increase so rapidly as the distortion increases. Cork, says 
Nature, is a typical example of the latter class ; vulcanised india- 
rubber of the former, 


Ir was demonstrated long ago, by Bunsen and Playfair, 
that when charcoal and potassium carbonate are heated to redness 
in an atmosphere of nitrogen a certain quantity of cyanide of 
potassium is formed, Since that time Margueritte and Sourdeval 
have further shown that barium carbonate may be used instead of 
the potash, and that the barium cyanide produced may be again 
decomposed by steam into ammonia and barium carbonate. Pro- 
fessor Hempel has now shown by means of a simple pressure 
apparatus that the reaction is very much more complete, and, 
when potash is used, very energetic, under a pressure attaining 
sixty atmospheres. His apparatus consists of a solid steel cylinder 
closed at one end, and stopped with a screw at the other. A 
connection is made by a pipe from a pressure pump, and a carbon 
electrode also enters, pre is plunged into a mixture of carbon and 
the alkaline oxide or carbonate. The electrode is made red hot, 
and nitrogen is forced in until the desired pressure is obtained. 
This process is not, of course, commercial, but it indicates an 
advance in the actual synthesis of ammonia compounds, 


WRITING on some curious properties of metals and 
alloys, Mr. W. C. Roberts-Austen remarks that although the im- 
portance of the isomeric and allotropic states was abundantly 
recognised in organic chemistry, it had been much neglected in 
the case of metals. Joule and Lyon Playfair showed, in 1846, that 
metals in different allotropic states different atomic 
volumes, and Matthiessen, in 1860, was led to the view that in 
certain cases when metals are alloyed they passed into allotropic 
states, probably the most important generalisation which has yet 
been made in connection with the molecular constitution of alloys. 
Instances of allotropy in pure metals are:-Bolley’s lead, which 
oxidises readily in air; Schiitzenberger’s copper ; Fritsche’s tin, 
which falls to powder when exposed to an exceptionally cold 
winter; Gore’s antimony; Graham’s palladium, and allotropic 
nickel. Metals can be obtained in chemically active states under 
the following conditions :—Joule proved that when iron is released 
from its amalgam by distilling away the mercury, the metallic 
iron takes fire on exposure to air, and is therefore clear’y different 
from ordinary iron, 


A MANGANESE bronze tube similar to those used in 
hydraulic gun carriages was recently subjected to a severe test by 

essrs. Armstrong, Mitchell and Co., of Newcastle. The tube was 
49in. outside diameter, 0 3in. thick, and 18in. long. An internal 
pressure of 40001b. per square inch was applied without increase of 
outside diameter ; 5000 1b. pressure produced an enlargement of 
0°03in. ; 60001b. pressure increased the diameter 0°08in. The 
testing pump could not go beyond this pressure, so the tube was 
turned off to an outside diameter of 4°5din., leaving it 0-125in. in 
thickness. A pressure per square inch of 10001b. produced no 
change of diameter; 20001lb. pressure increased the diameter 
O'lin. ; 2500 1b. pressure burst the tube. Two longitudinal speci- 
mens were taken from the tube and tested for tensile strength. 
They gave an ultimate strength of 31°5 tons per square inch, and 
a stretch of 274 per cent. in 3in. Some of the advantages claimed 
for tubes made from this metal are freedom from the pitting and 
corrosion experienced with steel, and a strength, when annealed, 
double that of the best copper. For the same strength manganese 
bronze tubes weigh about one-half that of copper or brass, and cost 
about one-third less per running foot. 


From the recently-issued report of the operations of 
the Department of Public Works of New York City for 1890, by 
Commissioner Thomas F, Gilroy, it appears that the daily supply 
of water now received in the city is—through the old aqueduct, 
75,000,000 gallons; through the new aqueduct, 60,000,000; 
through the Bronx River conduit, 10,000,000 gallons; total, 
145,000,000 gallons. Water was first received through the new 
aqueduct July 15th, since which time it was closed for repairs on 
four different occasions, aggregating forty-five days. The in- 
creased supply has raised the pressure in the water mains 20ft. to 
28ft., except in the high service districts, and the supply and 
pressure will be further increased when the repairs on the new 
aqueduct are completed, and it is put in full operation in the 
spring or early summer. In the high service district the supply 
is not affected by the direct pressure from the distributing reser- 
voirs, but is controlled exclusively by the quantity of water 
pumped, The growth in population and buildings, and the corre- 
sponding increase in the consumption of water, have exceeded the 
capacity of the present pumping machinery for an adequate 
supply, but this, the a saprts 4 Record says, will be met by an 
— pumping engine which will be brought into use next 
month, 





MISCELLANEA. 


Mr. Witson Hartve tt, of Leeds, announces that he is 
opening offices in London, at 11, Queen Victoria-street. 


In the Cardiff market building there are one hundred 
and forty-four shops and stalls, all of which, we understand, are 
being fitted up with improved revolving shutters, manufactured by 
Messrs. A. Attwood and Co., Ulverston. 


THE total attendance at the South Kensington Museum 
is growing less year by year. If public appreciation shows that 
this place does not supply what is wanted, the reason for spending 
more money in the same direction is not obvious. 


Tue Campbeltown Shipbuilding Company have just 
contracted with an English firm of shipowners for a screw steamer 
to run on the Mediterranean and Baltic trade. She is to carry 
about 1850 tons deadweight on a small draught of water. 


Tue Australasian Builder and Contractors’ News, of 
the 3lst January, contains illustrations and description of a 
remarkably fine building, containing the offices of the Sydney 
Board of Water Supply and Sewerage. Judging from this, the 
department is to be grandly housed. 


Cot. Luarp, R.E., held an inquiry on behalf of the 
Local Government Board, on Tuesday, the 10th inst., at the Public 
Hall, Hatfield, the rural sanitary authority having applied for 
sanction to borrow £2000 for works of sewerage and sewage dis- 
posal. There was no opposition to the scheme, the plans for which 
were prepared by Mr. G. M. Lawford, A.M.I.C.E., Westminster. 


ANOTHER advance in the practical application of 
electric power has been made at the Wednesfield works of the 
Phosphorus Company, which, we are informed, now depends 
exclusively upon that power for its supply of phosphorus. A new 
plant of 700-horse power was inspected in full work on Monday 
last by the directors and officers of the Phosphorus Company and 
of the Electric Construction Corporation, the contractors for the 
plant, when the results, both as to quality of material and cost 
of production, were, we are told, considered ao be eminently 
satisfactory. 


Tue Arizona Copper Company, Arizona Territory, is 
reported to have adopted an English contrivance for getting rid of 
its slag. The fluid slag is led from the tap-hole by a conduit which 
discharges into a sluice-box of large capacity, where the slag is 
immediately granulated, and carried off by the water into the river 
the fall being about 15deg. A Pittsburgh paper says, a similar 
contrivance is used at some of our blast furnaces, where slag is 
converted into ‘ building sand” for making mortar, and also for 
granulating copper matte, to avoid the labour of crushing previous 
to roasting. 


Tue Brickmaker, an American paper, published in 
Chicago and also in London by Messrs. Sampson Low and Co., gives 
a long account of the system adopted in the manufacture of fire- 
brick at Somerset, Massachusetts. It refers specially to a method 
which is of English origin, and for which the plant and machinery 
is made by Mr. W. Johnson, of Leeds. The account is in a form 
of a paper read by Mr. W. H. Sandford before the New York 
Association. Amongst other things he says:—‘‘ Our cost in fuel 
was formerly 3°50 dols. per 1000 bricks, while our present cost is 
1:00 dol. per 1000.” This result is achieved with Johnson’s kiln. 


Tue Bengal Iron and Steel Company is adding a third 
and larger blast furnace, of better design, to its plant, with all the 
recent improvements. When this new furnace is completed it is 
intended to remodel the old ones. The company is also putting 
up two new blowing engines, and in other respects making the 
blast furnace portion of the works equal to meeting modern 
requirements. The foundry is being extended with a view to the 
manufacture of cast iron pipes suitable for waterworks, which are 
now being carried out in many cities. The Indian Engineer says 
the management are showing such energy and enterprise that the 
Government must congratulate themselves on having practically 
entrusted to the company the task of developing the native iron 
industry of India. 


THE slate-pencil quarries in Meiningen, Germany, 
belong to the public domanial, which leases them to the slate- 
pencil makers for marks annually. The industry has of late 
been far from lucrative ; the Government, therefore, intends to take 
it over and run it. On the probable calculation that 310 million 
slate pencils fourteen centimetres long can be produced annually, 
and sold at about one mark per thousand, the annual income 
would amount to about 310,000 marks. The total cost is 
estimated to amount to 267,000 marks, among which are 232,500 
mark wages for 310 slate-pencil makers, who receive 75 pfennigs 
per thousand. All expenses paid, inclusive of labourer’s insurance 
there remains a surplus of 42,000 marks, of which 8000 marks will 
be assigned as heretofore to the domanial treasury, and 34,000 to 
the reserve fund. ; : 


Aw American paper says asbestos is now being exten- 
sively employed for protection purposes in workshops, foundries, 
and mills, to guard against the danger of. burning the hands and 
face, and generally to make working in hot metals a safer and more 
comfortable occupation. Asbestos mittens to guard the hands are 
made for firemen, assayers, refiners, &c., and, armed with a 
pair, the artisan or worker can grasp hot irons, crucibles, 
and the like without discomfort. Masks, tvo, for the face 
are made of asbestos, which are fire-proof, and the heat 
from the hottest fire is said not to penetrate to the skin. 
Air is drawn from beneath the mask for breathing, so that the 
burned or flame and smoke-laden atmosphere is not inhaled. 
Aprons and insulating coverings for the entire body are also con- 
structed, having like protective qualities, and for firemen compiete 
suits of asbestos fire-proof cloth are made. For domestic use, sad- 
iron holders of asbestos may be had, and with these the grasp of 
the iron, however hot it may be, never causes pain or burning. 
Plumbers are likely to welcome asbestos cloths for joint wiping, and 
large holders, intended for use by smelters, moulders and workers 
in metal generally are among the more recent uses of this mineral, 


THE most feasible route for the proposed Pittsburgh and 
Lake Erie Ship Canal, according to a commission appointed by the 
Pennsylvania Legislature, is one starting from Conneaut, Ohio, a 
decayed Lake port, crossing the line between Ohio and Pennsy]l- 
vania opposite Jamestown, Pa., and thence to Sharpsville, and 
thence down the valley of the Beaver to Rochester, on the Ohio 
River. The cost of the work is estimated at 25,000,000 dols., and 
the time required for construction is put at four years. An 
alternate line is presented by the commission starting from Erie, 
Pa., passing by Conneautville and crossing the line into Ohio, and 
returning eastwardly to Shaw’s Landing on the upper waters of 
the Allegheny River and following the valley to Franklin on the 
Allegheny, from which place the river will be utilised. As it 
can be claimed that this canal will materially extend the com- 
merce of our great lakes, which is already of greater volume than 
the aggregate commerce of London and Liverpool, and as the 
course of the canal will be in two States, the Pennyslvania Legisla- 
ture will, it is thought, ask the general Government to take up 
the project. If the general Government decides to build or assist 
in building this canal, the engineers should be authorised to con- 
tract for the whole work at once, as was done in the case of the 
new lock at the Soo, so that the fearful waste of money through 
the system of yearly appropriations may be avoided, which, in the 
case of the Tennessee River, the Railroad Gazette says, amounted 
to two-thirds of the cost for interest alone, neglecting depreciation 
of plant and other sources of loss inseparable from a. dilatory 
eonduct of work, 
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Alkaloids.” Part I. The Crystalline Alkaloid of Aconitum Repellus, by 
Prof. Dunstan and Dr. W. H, Ince. “ The Crystallographic Character of 
Aconitine from Aconitum Napelius,” by A, E. Tutton. 

METEOROLOGICAL Socitery.— Wednesday, 18th inst., at the Institution 
of Civil ~~ . 7 7. .m. Paper, ‘A Contribution to the History o 
Rain Gauges,” by G. Symons, F.R.S8. Mr. A. W. Clayden, M.A., 
F.R. Met. +» Will afterwards exhibit—by lantern—many slides illus- 
lee t The ting will be adjourned at 

= to inspect the Exhibition of Rain Gauges, Evaporation Gauges, 
mu New Instruments constructed since the last Exhibition. 
Society or Arts.—Monday, March 16th, at8 p.m. Cantor Lectures: 
* Photographic Chemistry,” iby Pro Professor R. Mel ola, F.R.S. Lecture II. 
The existence of subsalts of silver—Coloured forms of the haloids—Photo- 
salts—Colloidal organic compounds of silver—Silver albuminate and 
** gelatino-nitrate "—The a of emulsification—Other photographic 
materials—-Photo-physical and Doman ore change—Modification of 
crystalline from under the influence of light—The action of f light on 
asphalt—Photo- -chemical study of iron Ph study 
of mercury and salts, Tuesday, March 17th, at 8 p.m. Foreign 
aot Colonial Section. ** Recent Development of Tasmanian Industries,” 

y Sir Edward N. C. Braddon, K.C.M.G,, Agent-General of the Colony. 

Sednesiag, March 18th, at ’s p.m. ~ af meeting. ‘‘ Harbours, 
Natural and Artificial,” by F. H. Cheesewright. 
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LONDON MAIN DRAINAGE, 


Tue joint report of Sir Benjamin Baker and Mr. A. R. 
Binnie, the Chief Engineer of the London County Coun- 
cil, on the main drainage of the metropolis, puts the 
subject of which-it treats in a somewhat novel light. It 
has been the practice for some years past to discuss the 
position of the outfalls and the proper mode of treating 
the sewage, as if the settlement of these questions would 
end the whole of the remaining difficulty with respect to 
the drainage of London. It now appears as if the 
County Council must go back to the beginning of things, and 
must needs expend £2,250,000 in laying down additional 
intercepting sewers. There has been # notion that the 
sewage of London was being all carried down to Barking 
and Crossness, and there cast into the Thames. If the pre- 
sence of sewage was detected at Blackwall, at London 
Bridge, or at Westminster, this untoward circumstance 
was attributed to an unfortunate arrangement, by which 
the outfalls were placed. too near London, so that 
a portion of the discharged sewage was brought up by 
the tide, instead of going down'to the sea. There has 
been a long dispute about this matter, while it has been 
further declared that the precipitation works were a 
mistake and the chemical process futile. All this differs 
essentially from what we find in the report of the 
engineers who were deputed rather more than a year ago 
to advise the County Council respecting the sewage of 
London. They have found on investigation that ‘“ the 
most frequent cause of public complaint is due to the 
insufficient size of the main outfall sewers.” If the 
“outfall sewers” were alone inadequate the case would 
be less serious, but the report shows that the intercepting 
sewers are primarily in error as being too small, the 
outfall sewers being marked with the same defect. The 
main drainage system of the metropolis was probably 
large enough at the outset; but it was designed on a 
plan not many years ahead of its inception, and by this 
time it has decidedly fallen behind the age. Three large 
intercepting sewers traverse the metropolis on the north 
side of the Thames, these being known respectively as 
the northern high-level, the middle-level, and the 
northern low-level sewers. The discharging capacity per 
minute of the high and middle-level sewers at their 
junction near Old Ford is about 39,000 cubic feet ; but it 
is stated that the sewers into which they flow, extending 
from Old Ford to the pumping station at Abbey Mills, 
are only equal to the discharge per minute of about 
22,000 cubic feet. Hence, when the gravitation sewers 
run fully charged to Old Ford, there ensues an overflow 
into the river Lea at the rate of about 17,000 cubic feet 
per minute. To the 22,000 cubic feet flowing towards 
Abbey Mills should be added 14,300 cubic feet from the 
low-level intercepting sewer, supposing the latter to be 
fully charged. Thus we get a total per minute of 
86,300 cubic feet. But the three outfall sewers which 
run side by side from Abbey Mills to Barking Creek are 
, | only capable of discharging 33,000 cubic feet per minute. 
, | Accordingly there is a deficiency in discharging power 
amounting to 3300 cubic feet, even though 17,000 cubic 
feet are thrown into the Lea. For the ordinary dry 
weather flow the high and middle-level sewers may be 
considered large enough, but with regard to the middle- 
level sewer the report states that the provision for rain- 
fall and for future increase in the population ‘cannot be 
said to be adequate.” As for the low-level sewer, that is 
described as “taxed much beyond its power. 

To the insufficiency of the middle and low-level sewers 
is ascribed the frequent flooding in the Isle of Dogs, 
Poplar, Hackney Wick, and Westminster, the low-level 
sewer being not only too small for its own work, but 
also burdened with overflows from the middle-level. 
Indeed, we are told that ‘were it not for the 
thirty-four storm overflows into the Thames, the existing 
state of affairs would be intolerable.” But the overflows 
make it so much the worse for the river, crude sewage 
tumbling into it at an average rate of six hours every 
week, or, as the report says, ‘“‘too frequently.” In 
discussing these facts we are led to conclude that finan- 
cial considerations had much to do with the scale 
on which the main drainage works were originally 
designed, and that Sir J. Bazalgette contemplated exten- 





sions of the drainage system and additions to it as time 
passed on. Additions and extensions have already taken 
place, but the yearly increment of the metropolitan 
population is now greater than before, and the enlarged 
area built upon throws the rainfall more rapidly into 
the sewers. Despite all that has been done to enlarge the 
original plan, London has now so thoroughly outgrown the 
provision made for its drainage, that from Pimlico 
to Poplar, and from Bayswater to Old Ford, the sewers 
are found unqual to the task they are expected to 
perform. Under such circumstances, t2 concentrate 
attention on carrying sewage from Barking to the 
German Ocean is utterly to miss the mark. Supposing, 
however, that the intercepting sewers receive the requisite 


f | amount of development, the outfall question then becomes 


a matter of practical importance, perhaps more necessary 
in its nature than the present report would seem to indicate. 
Let the northern sewage be properly intercepted, and 
there must needs be a great accession to the volume 
that is carried on to Barking, presuming of course that 
the outfall sewers from Old Ford and Abbey Mills are 
duly enlarged, so as to save the Lea from being over- 
whelmed. If the thirty-four storm overflows along the 
northern shore of the Thames are to be kept in check, 
there must be free course for the sewage in another 
direction. This part of the subject undergoes develop- 
ment at the hands of Sir B. Baker and Mr. Binnie. 
They “are of opinion that some provision should be 
made at no distant date for taking into the metropolitan 
system the flow from Tottenham, West Ham, Stratford, 
and the lower part of the Lea Valley.” These 
populous places lie at present outside the metropolitan 
boundary, and hence are not included in the main 
drainage plan. Their inclusion was contemplated by 
Sir Joseph Bazalgette several years ago, and the pro- 
posal is now revived, subject to some modification as to 
the actual method. 

The works recommended for the relief of the drainage 
on the north side of the Thames consist in the first place 
of a new intercepting sewer, following a course which may 
be described as midway between the northern high-level 
sewer and the middle-level, but nearer the latter than the 
former, the line being from Paddington to Old Ford, 
skirting Islington. A new sewer of large capacity is to 
relieve the low-level sewer extending from Limehouse, 
by Bromley and Bow, to Abbey Mills, and is to prevent 
the flooding of Poplar and the Isle of Dogs. This will 
necessitate an addition to the plant at the Abbey Mills 
pumping station. The final discharging capacity of the 
new intermediate sewer from Paddington to Old Ford is 
to be at least 13,000 cubic feet per minute. This, added 
to 23,000 cubic feet from the high-level, and 16,000 from 
the present middle-level sewer, will make a total delivery 
at Old Ford of 52,000 cubic feet per minute. As the 
outfalls from Old Ford to Abbey Mills can only discharge 
22,000 cubic feet per minute, it is advised that they should 
be enlarged, so as to double their present capacity. This 
could be effected by laying down two other sewers equal 
in size to the two already existing. A balance of 8000 
cubic feet would go into the Lea, instead of the present 
17,000. At Abbey Mills there would arrive each minute, 
supposing the sewers to be fully charged, the 44,000 cubic 
feet just mentioned, 14,300 from the present low-level 
sewer ; 3600 from the new Hackney, Poplar, and the 
Isle of Dogs branch, and 5600 from the new district 
in the Lea valley, the total thus becoming 67,500 cubic 
feet per minute. To lessen this amount it is proposed 
that there should be an overflow equal to 12,500 cubic 
feet per minute, leaving 55,000 to be dealt with. By this 
arrangement it would be sufficient to add two more out- 
fall sewers to the three already laid in the embankment 
from Abbey Mills to Barking, the new sewers being 
on the same scale as the old. The total estimate for 
these works ‘on the northern side of the Thames is 
£920,000. 

Although the new works of interception on the southern 
side of the Thames are estimated to cost more than the 
northern, or as much as £1,300,000, they call for less 
consideration in detail. The plan is for a new low- 
level sewer and branches, from Deptford to Crossness, 
and a new high-level gravitation sewer from Dulwich, 
also to Crossness, ithe estimate for the former being 
£427,000, and for the latter £784,000. Additional 
engines and buildings at Crossness are expected to cost 
£89,000. Concerning the entire scheme, north and 
south of the Thames, including the Lea valley, it is to 
be observed that it provides for a population of seven 
millions, the sewers also having capacity for a reason- 
able amount of rainfall. All the proposed works are not 
wanted at once, but yet an immediate commencement is 
advised. As for removing the present outfalls lower 
down the river, or to the sea, it is recommended that this 
should stand oyer until a full trial has been made of the 
precipitation works. Of those works, and the process 
adopted, the two engineers speak encouragingly. It is 
refreshing to meet with a little common sense on this 
topic. Ever since the precipitation plan at Barking and 
Crossness has been in hand, it has been the subject of 
the most persistent opposition, and it is eminently satis- 
factory to find it spoken of at. Jast_in a manner which, 
although judicial in-its tone, is ly. favourable.. As 
for extending the outfalls to the Maplin Sands, the report 
gives no countenance to the idea. ‘The cost would not 
be less than £8,000,000, and the results are expected to 
be extremely unsatisfactory. Sewage irrigation on 
Canvey Island, or on other parts contiguous to the 
Thames, is objected to on account of the saturated state 
of the subsoil. If the sewage is to go to the sea, the two 
engineers would rather give consideration to the Dunge- 
ness scheme of Messrs. Hassard and Tyrrell. 

he enormous increase in the volume of sewage to be 
dealt with as a result of an extended system of intercep- 
tion, especially on the northern side, naturally leads to a 
proposal for another outfall, not to sapérsede those 


already existing, but to serve a supplemental purpose. 
Crude sewage, it is considered, must not be cast any- 
where into the Thames, or its estuary, or on-the coast of 
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Essex. It is also thought that to discharge at Barking 
and Crossness an additional hundred million gallons per 
day, making a total of nearly 300 million gallons of 
sewage, being the dry weather flow corresponding to a 
population of 7,000,000, ‘might be undesirable,” even 
though the entire volume would be previously treated. 
Accordingly itis proposed that a new outfall shall ultimately 
be established at Shell Haven, in Sea Reach, and that a por- 
tion of the sewage shall be treated at that spot, the effluent 
going into the river. This scheme if carried out would 
cost £1,600,000, in addition to £50,000 per annum for 
working expenses. On the entire question of cost, we 
may observe that the law of increase is very marked. 
The first cost of the London main drainage works was 
£4,600,000. This afterwards grew to £6,000,000. To 
that amount we have to add £855,000 for the precipitation 
works at Barking and Crossness, including a couple of 
sludge ships. Now we come to a proposal to expend 
£2,250,000, to be followed by a further £1,600,000. 
Thus the sum total runs up to an amount not far short 
of £11,000,000. 

Certain leading considerations govern the proposals 
laid before the County Council by Sir B. Baker and Mr. 
Binnie. To separate the rainfall from the sewage is 
declared to be impracticable. Another impossibility is 
that of dealing with the whole volume of mixed rainfall 
and sewage by “ huge intercepting sewers and colossal 
pumping machinery at the several outfalls.” Sewage, it 
is stated, must continue to be discharged into the Thames 
at the storm overflows during heavy falls of rain, and 
“all idea of a theoretically pure river must necessarily 
be abandoned.” But the degree of pollution is to be 
limited, and an evil to be guarded against consists in the 
frequent overflows due to smaller amounts of rainfall, 
which only slightly dilute the sewage. It is here that a 
remedy has to be applied, while at the same time the 
flooding of low-lying districts has to be prevented. The 
report also draws attention, with much emphasis, to what 
is described as “‘ the constantly increasing abstraction of 
upland waters by the various water companies.” This 
process is considered to be “a potent cause of many of 
the grievances conplained of in the middle and lower 
reaches ” of the Thames. The views of Mr. Binnie as to 
the provision of compensation water, in order to maintain 
the volume of the river during the summer months, found 
expression in his recent report on the London water 
supply, to which we adverted at the time. 


TRADES UNION LEADERS, 


Ir is a deplorable circumstance that the British work- 
ing man seldom, if ever, takes account of what warfare 
with the capitalist costs him. He is not, as a rule, 
remarkable for thrift. Our vast annual drink bill goes 
some way to prove this; but in the matter of strikes he is 
the very personification of extravagance. At the bidding 
of irresponsible leaders he makes absurd, unjust, or 
unreasonable demands, and proceeds to enforce them 
without the slightest regard for the consequences to him- 
self, or to the trade of the country on which he depends for 
the means of existence. Take, for example, the question 
of piece work. That seems, of all others, the fairest pos- 
sible method of fixing the remuneration which a man 
shall have for his labour. When the system is fully 
carried out, masters and men can tell to a fraction what 
is the proper price to be paid for work done; and in all 
such cases it will be found that on piece work a man can 
earn more money than the highest rate of day work pay 
extant in the district would bring him in. But against 
piece work men strike. The only obvious reason is that 
when they work by the day they can “take things easy ;” 
whereas, when they work by the piece, a certain amount of 
diligence is necessary. The difference between the sums 
that can be earned on the two systems in any given shop 
is very considerable; but the British working man, who 
will fight to the death for an extra halfpenny an hour, 
seems to be quite content to sacrifice ten or twenty times 
as much at the bidding of the leaders of his Union. No 
doubt all this arises in great part from the ignorant con- 
fidence which men place in leaders who talk well. Nor 
does it appear that any amount of failure or disaster impairs 
their faith in the leaders of labour movements; the agitators 
and emissaries who at one and the same time make a living 
and gratify their conceit by posing as the working man’s 
best friend. At the present moment the record of the 
war which has done so much to ruin British trade 
presents the picture of a series of disasters, almost 
unexampled in history, which have befallen the strikers. 
In Scotland, England, and Wales defeat has followed on 
defeat, and still the leaders are as blatant and the men 
as confiding as ever. There is no explaining the 
phenomena, except on the assumption that the men are 
densely ignorant of all that concerns the relations of 
labour and capital in this and other countries. . 

One of the arguments used now in favour of the eight 
hours movement is that it will give employment to a 
greater number of hands. If the scheme is carried out 
in the way proposed by the men who advocate it workers 
will still earn the same wages. Thus, let us suppose that 
the labour expended on a certain machine amounts to 1000 
hours, at 8d. per hour; then the sum paid in wages will be 
£33 6s. 8d. This represents, in round numbers, 111 days 
of nine hours and 125 days of eight hours. If the 
workers were paid by the hour the sum spent on wages 
would remain unaltered, whether 111 days or 125 days 
were required for the completion of the machine. The 
men would in the first case earn 6s. a day each, and in the 
latter case 5s.4d. But it does not appear that this is 
contemplated. The idea is that the men shall still earn 6s. 
for a day of eight hours, and that the manufacturer, 
in order to keep his tools and premises fully occu- 
pied, will, of necessity, take on more hands. But, 
as a matter of fact, it is well enough known that 
in certain trades more hands cannot be got. The 
Amalgamated Engineers, for instance, have scarcely any 
idle men on their books, save a trifling percentage in- 
capacitated by sickness or accident, and the small 
floating group of men who are going from one job to 





another. Iron moulders, again—that is to say, really 
competent men—are scarce. The unions are entirely 
opposed to any augmentation in the numbers of their 
rank and file. Under the circumstances, the demand 
for shorter hours seems inconsistent. But we may go a 
step further. It ought to be obvious that the larger the 
number of employers the greater must be the demand 
for men. Unless, however, the owners of capital can 
see their way to make a profit they will not invest. 
The potsing of an Act of Parliament to regulate the 
length of the working day of adults will, beyond all 
shadow of doubt, tend to diminish the number of 
factories of all kinds, and it will work in two ways. In 
the first place, it will instil doubt into the mind of the 
capitalist as to whether it is or is not possible to make a 
profit; and in the second, it will compel English 
engineers to raise the price of everything that they 
make. The result will naturally be that they will 
obtain fewer orders, and so the whole volume of trade of 
the country will be reduced. If Enghsh working men 
would but make inquiries, they would find that very few 
new factories or workshops are being constructed, that 
little is being done in the way of extensions of premises, 
and that commercial failures are augmenting in number. 

Strikes have precisely the same effect. It is, unfortu- 
nately, very difficult to represent in pounds, shillings, and 
pence, what they really cost. The indirect effects ure 
often very serious indeed. Thus, for instance, because of 
the strike on the North British and Caledonian Railways, 
it was impossible to place orders for two ships of about 
8000 tons each on the Clyde, and the ships will be built 
on the Continent. The trouble caused in this country by 
dockers is greatly promoting the prosperity of Antwerp. 
On the one hand, then, we find the men demanding that 
measures shall be taken for providing more employ- 
ment, and on the other we see them adopting every 
possible expedient to prevent work being found for 
them. Such a policy seems to be childish. It is certainly 
not that which ought to be followed by sensible men. 

Against Trade Unionism we have nothing to urge. 
Properly carried out and organised, we believe that it can 
be productive of great good, not only to men but to 
masters. It is not Unionism that is to blame so much as 
the perversion of its true principles by those who are 
entirely unfitted for the positions of leaders, delegates, and 
secretaries, which they fill. These men are rulers to an 
enormous extent. It is very difficult in many cases to 
find out how or why they have been elected to the posts 
which they fill. We suspect that if the truth were 
brought out, the members of the Union who place them 
in power know very little about them. We think that 
the most bitter unionists will agree with us that the 
affairs of the working man should be managed by leaders 
who are thoroughly competent. Now competence does 
not consist in skill in organising strikes. The leaders 
of any and every union should study carefully all the 
relations existing between labour and capital, not in this 
country alone, but in every country; and they should have 
a competent knowledge of the conditions under which a 
trade is carried on. Not the kind of knowledge to be 
obtained in a country town or from the prejudiced utter- 
ances of men with a grievance, whether these men are 
workers or employers. The true way to raise wages 
and improve the position of the working man lies 
in encouraging the investment of capital in manu- 
facturing concerns, and in augmenting the volume and 
value of our exports. As matters stand now, the 
whole burthen of the work falls upon the em- 
ployers. It is the employer who seeks for orders, 
who endeavours to sell in the face of hostile tariffs, 
who competes with other nations to the end of the 
earth. It is the working man who pursues the suicidal 
policy of endeavouring to hamper trade and load it with 
restrictions. It ought to be as clear as noonday that 
the larger the number of factories, mills, and works in 
the United Kingdom, the more plentiful must employ- 
ment be, and the greater the chance that no one shall 
lack the means of earning his bread. Yet we have 
only to look round to see the leaders of the trades unions 
taking that course which is of all other most certain 
to reduce the volume of trade; and with alight heart 
inflicting blow after blow on our commerce. It is simply 
incredible that this policy can be pursued by men who 
understand the subject with which they undertake to 
deal. Is it not time that the working men, who are 
most affected by the struggle between labour and 
capital, took some steps to satisfy themselves that they 
have entrusted their interests to the right men? Surely 
the history of the strikes which have occurred during the 
past year should go far to convince them that men who, 
acting as generals, are always beaten, are not quite fitted 
for the posts which they fill. Reflection should show that 
a blatant stump orator is not necessarily the best man to 
handle the oftentimes delicate and intricate relations of 
trade, capital, and labour. But does the working man 
ever reflect ? 


AUSTRALASIAN DEFENCE. 


At a meeting of the Colonial Institute in the Whitehall 
Rooms on Tuesday evening, Lord Brassey presiding, a 
very important paper was read by Major-General Sir 
Bevan Edwards on Australasian defence. It will be 
remembered that this officer, while in command of the 
troops at Hong Kong, was directed by the Home Govern- 
ment to proceed to Australia and advise the colonial 
authorities as to the forces they had organised for the 
purposes of defence. On the completion of his tour of 
inspection, which occupied some months, and involved 
travelling, as he informed the meeting, over 20,000 miles, 
he drew up and submitted a most valuable report. The 
most important of his recommendations were that a 
uniform system of organisation should prevail for the 
land forces of all the Australasian Colonies, and that they 
should be placed under one authority. As a further 
measure for insuring rapid concentration at any point, it 
was suggested that railway gauges should be alike 
throughout the country. In commenting on this report, 





the Colonial Defence Committee took occasion to point 
out that as long as this country retained her maritime 
supremacy, no attack in great force could be made on our 
foreign Possessions, and that Australia, owing to its dis- 
tance from any hostile base, was less open to attack than 
any other Colony. Hence it was only necessary to pro- 
vide light local defences, sufficient to keep off raiding 
vessels which might evade our squadrons. It appears that 
the Committee assumed that Sir Bevan Edwards contem. 
plated, and was providing for, dealing with a large 
invading. force, which, of course, could not be carried 
into effect until we lost command of the sea. But 
actually General Edwards—as he took occasion to point 
out to the meeting—had a much higher objective in view 
in making his propositions. It was his view that the 
Empire must be defended in whole and not in part; that 
Australia could not in a great war look on with folded 
arms, while other portions were withstanding the 
assaults of the enemy ; and that she should be pre- 

ared to take her part in distant as well as in local waters. 
He probably felt, however, that our colonial brethren 
were hardly ripe for such a broad view of their responsi- 
bilities, and hence left it to be assumed that his recom- 
mendations were directed towards local defence only. 
Seeing, however, the progress made towards Australian 
federation, and to correct the impression which the remarks 
of the Colonial Defence Committee might make at home and 
abroad, General Edwards has not hesitated to state that his 
recommendations were based on the idea that an Austra- 
lian military force might on some occasions prove of great 
value to the Mother Country. He went so far as to say 
that they might be affording more valuable defence to 
their own country by attacking the strongholds of the 
enemy than by awaiting the attack at home, which would 
probably never come. Operations against our commerce 
—and Australia depended mainly on ocean trade—could 
only be definitely stopped when the enemy’s naval bases 
a coaling stations were taken. The lecturer instanced 
the damage done to our merchant vessels in the last great 
war by privateers having Mauritius as a base of operations. 
When that island was taken the injury ceased. It might 
have been pertinent to ask why we allowed these depre- 
dations to continue for so long a period? As a matter 
of fact, a greater prize was at stake than our commerce 
in those seas. This was no less than the Indian Empire. 
We could not afford to divert any portion of our naval 
force from that part of the world until our position was 
secured. At a critical time the French lost a great 
opportunity by retaining a squadron in Mauritius 
anticipating attack, and so prevented our being perhaps 
displaced from Southern India. 

To those who heard General Edwards’ paper it was 
evident he had thoroughly grasped the essential condition 
upon which the security of every portion of the Empire 
rests. The keynote of his paper was maritime supre- 
macy, and that an energetic and offensive action was the 
most effective defence. ‘He held that no defence could 
be effective if their fleet merely acted on the defensive, 
because that would not adequately guard their commerce 
and Possessions. Those could only be protected if they were 
able to assume the offensive. Consequently, the Colonies 
must not think, because they had expended large sums 
in defence of their harbours and raised local forces, 
that those measures would suffice for their defence.” 
Hitherto each Colony has been working independently 
without any clear idea as to what was wanted, and 
the kind of attack to which it might be subjected. 
Heavy guns in forts, small ironclads, gunboats, tor- 
pedo boats of different descriptions, and submarine 
mines of various types have been provided, while 
only lately has Australia perceived that a mobile 
naval force is the one most suited to its require- 
ments. That, however, should have been the first 
consideration, and when provided, it would have been 
seen that very moderate fixed defences would suffice to 
guard the ports in the event of.a stray hostile cruiser 
evading the squadron. Until these Colonies combine for 
the purposes of defence, even if a complete Federation 
cannot be attained, a uniform organisation of their forces 
is impossible; and hence all such papers as that of Sir 
Bevan Edwards, in which the advantages of union are 
clearly pointed out, are extremely valuable at this 
moment. 

An interesting discussion followed. Admiral Colomb 
in an able speech deprecated any consideration of the 
Empire as so many isolated pieces of territory, and 
overlooking the great arteries or trade routes by which 
they all received that sustenance upon which their 


existence depended. These formed the most important 
of the Empire, and if adequately defended there 
would be little fear for the remainder. For general 


defence, he pointed out, the Colonies pay nothing, 
though they have subscribed largely for local 
defence; and he suggested that some contribution 
should be made by all our Possessions to that 
general defence which they were as much interested 
in securing as the Mother Country. Sir Pope Hennessy 
advocated turning over the defences of all the coaling 
stations to the Marines and the creation of a Minister of 
Defence. As regards the first, it isan admirable theoretical 
idea with great practical difficulties, the chief being that 
any large increase in the Marine force would curtail its sea 
training, upon which its ised efficiency depends. 
When people suggest a Minister of Defence, they forget that 
one exists eaaly in the Prime Minister. No advantage 
would accrue by placing another person between himself 
and his two heads of the Naval and Military depart- 
ments. Sir Charles Dilke made some useful remarks 
on a subject which he has specially studied, and urged 
complete organisation during peace. Modern wars were 


so sudden, that when declared there should be no question 
then of reinforcing garrisons. They should be there 
beforehand. Lord Brassey, in concluding the discussion, 
expressed an opinion from personal observation that we 
had made, and were making still, great progress in com- 
pleting the defence of these important points, and that 
when the present programme of ship construction was 
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completed our Navy would be equal to any combination 
which within the bounds of probability might be formed 
against us. 


THE LONDON ELECTRIO SUPPLY CORPORATION, 


Tue fourth ordinary general meeting of the London 
Electric Supply Corporation will be held to-day (Friday), 
and the annual reports of the directors and the engineer 
lie before us. They constitute together an exceedingly 
interesting document. The undertaking of the company 
is in almost every respect remarkable. It constitutes from 
first to last a magnificent and important experiment ; and 
the ultimate result cannot fail to affect profoundly the 
future of not alone electric lighting, but the transmission 
of power over long distances. It is worth while, for 
the benefit of many of our readers who are not 
familiar with the work of electrical distribution, to 
explain that the central idea involved is that the 
works for the generation of electricity should be put 
down in any place where land is cheap and the carriage 
of coal inexpensive, and that the electric current should 
then be transmitted to the place where it is to be utilised. 
This is the system adopted by the gas companies. 
Beckton supplies a sufficiently prominent example. 
What Beckton is at the north side of the river as a gas- 
making establishment, the works of the London Electric 
Supply Corporation at Deptford are intended to be at the 
south side as an electricity-generating station. When, 
however, enormous quantities of electricity have to 
be transmitted, very large and exceedingly expensive 
conductors must be used; consequently, in such cases 
the generating stations must be near the towns to which 
the light is supplied, Fortunately, the result is, as far 
as light is concerned, the same, whether a small quan- 
tity of electricity at a very high tension is used or a large 
quantity at low tension; but in the former case a small 
and cheap conductor suffices. Mr. 8. Z. de Ferranti proposed 
to send from Deptford to London a current with a pressure 
of 10,000 volts. Many persons, Edison among others, 
laughed at the idea, and denied that it was possible to do 
this. But in the words of the old proverb, “‘ He laughs 
best who laughs last.” Current of 10,000 volts has been 
going up to London now for some time, and it is perhaps 
not too much to say that all difficulties have been over- 
come. The current generated by the dynamos at 
Deptford has a tension of about 2000 volts. This is 
raised by converters at Deptford to 10,000 volts, and 
transmitted to the receiving stations at the West End. 
There it is let down again to the original tension and 
distributed to the houses, before entering which the 
pressure is further reduced to about 100 volts. The 
unfortunate occurrence of a fire at the Grosvenor Gallery 
temporary station caused a considerable loss of revenue 
last year, yet it is gratifying to find from the report that 
a profit, although a small one, was made. It must be 
borne in mind that although the buildings are very large, 
and the plant provided will ultimately be enormous, only 
a very small portion of it has been utilised so far. The 
magnitude of the undertaking may be gathered from the 
fact that the total expenditure of the company up to 
December 31st was £708,000. 

The report of the engineer to the company, Mr. 8. Z. 
de Ferranti, is eminently satisfactory. We learn from it 
that four of his patent concentric mains have been laid 
from Deptford to London. The total length of these 
mains is about twenty-five miles. There are 6500 joints. 
The work of laying was performed by unskilled labour, 
yet only twenty joints out of the whole number proved 
unsatisfactory, and these were very readily found and 
made right. The mains have been fully tested with 
17,000 volts, and are, as we have said, now daily working 
with 10,000 volts. During the past year the whole of 
the Grosvenor station plant has been moved to Deptford. 
The Ferranti dynamos, which were designed to supply 
10,000 lights each, have been found competent to 
supply 15,000 lights each, and are driven each by a hori- 
zontal tandem engine of 750-horse power, by Messrs. 
Hicks, Hargreaves, and Co., and are now doing the 
work. The two larger 1500-horse power engines which 
have been illustrated in our pages, and one of which drove 
the 1500-horse dynamo before the Grosvenor plant was 
transferred, have been put into thorough working order, 
certain modifications being made at the same time in the 
corresponding dynamos, the insulation of which has been 
improved to adapt them for 10,000 volts instead of the 
5000 at which they worked before the Ferranti mains 
were laid. This plant will in a very short time be avail- 
able to supply about 60,000 lights, so that the corpora- 
tion will be in a position to supply in all 90,000 lights. 
Great progress has been made with the next 
stage, the colossal 40ft. dynamos being well advanced. 
Each of these will be able to supply 200,000 lights; but 
it is intended, in the first instance, only to put on engine 
power enough to supply 100,000 lights from each dynamo. 
Sufficient mains have been laid to feed 290,000 lights in 
London. The switching arrangements at Deptford are 
now practically complete, and the corporation have 
secured sites for three additional distributing stations. 
Mr. Ferranti’s report concludes with the following words: 
— The great advantage of the high-pressure system is 
apparent, in that the loss involved in transmission of 
current from Deptford to the distributing stations is 
inappreciable, while the facilities for procuring coal and 
water there, sufficiency of room for machinery and appli- 
ances, and freedom from the legal and financial conse- 
quences attending the erection of generating stations in 
crowded neighbourhoods, cannot fail to tell their own 
tale in the working expenses of the current year.” 

The directors of the corporation have had, no doubt, 
many anxious moments, and we do not know which is 
the more remarkable, the skill and courage and wealth of 
invention with which Mr. Ferranti has met and overcome 
difficulties, or the confidence and enterprise displayed by 
the corporation. We believe it is now possible to con- 
gratulate both on a success which has been achieved under 
circumstances of the utmost difficulty. So far as can be 
seen, nothing now remains to be done but to go on supply- 





ing as fast as possible the demands for light which are, we 
understand, pouring in. On this point the directors say, 
‘“‘ Notwithstanding the loss of certain old customers after 
the fire at the Grosvenor station, new applications for 
current are coming in from day to day, and large demands 
are arising in certain portions of the authorised area in 
which hitherto there has practically been none. Works 
are now in hand with a view to meeting the material 
extension of the business which may be anticipated. 
Meanwhile, supply of current was resumed on the 15th 
February, and customers are being connected to the new 
underground mains as rapidly as possible.” 





THE AMERICAN BLAST FURNACE AT JARROW-ON-TYNE, 


THE furnace which Messrs. Palmer’s Shipbuilding and Iron 
Co. has just blown in at Jarrow-on-Tyne is altogether 
unique in this country, being in all respects an American 
furnace, built on the lines of one of the celebrated Edgar 
Thomson furnaces at Pittsburgh, owned by Messrs. Carnegie 
Brothers, which furnace has produced no less than 2500 tons 
of pig iron in a week, a quantity much more than double 
that of any British furnace, even where hematite ores are 
used. The working of this furnace will be watched with 
interest by the pig iron-making world, as it will determine 
whether the American type of blast furnace is as economical 
and as good in all ways as the English furnaces for working 
under British conditions. It is not intended to rival the best 
American furnaces in regard to big makes, because in the 
first place a 50 per cent. ore will have to be used, whereas 
the Americans have a 60 to 63 per cent. ore, and that much 
less refractory than the hematite ores which are available in 
this country. Then the pressure of blast is only to be 8 lb. 
per square inch against 101b. in the United States. But the 
output must be considerably greater than that of an ordinary 
British furnace, which is driven with a blast pressure of only 
541b. per square inch. The furnace is 76ft. 2in. high, and 
has a 20ft. bosh, with 11ft. depth of well. Four Cowper hot- 
blast firebrick stoves are to be furnished, and eight bronze 
tuyeres, these last, or at least the metal used for them, being 

uliarly American, for the tuyeres in this country are 
invariably made of other metal. A compound condensing 
engine with 100in. blowing cylinders supplies the blast, the 
engine being intended for this furnace alone. In America it 
is the custom to have one blowing engine to each furnace, 
and it is acknowledged that this is one of the best features of 
American practice. Though the furnace has been in blast 
only a few days, it is found that the system of shifts in vogue in 
this country will not answer, for while the men are at dinner or 
changing shift, and charging operations are suspended, the 
materials fall so far down the furnace that it is difficult to 
overtake the work and get the furnace full again. It will be 
necessary, if the furnace is to work economically and produce 
a uniform quality of iron, that jit should be charged regu- 
larly. One feature in connection with the furnace which is 
altogether American is that the furnace up to the bosh is 
encircled with water tubes, there being no fewer than sixty- 
four of these, through which circulate 1500 gallons of water 
per minute, this arrangement being to keep the brickwork 
cool, and to preserve it. As yet no particulars can be given 
of the cost of production in this new furnace. 


THE TRADE OF THE COUNTRY. 


PEOPLE who were depressed by the trading results for the 
opening month of the year will not be greatly comforted by 
the Board of Trade figures for February. There is an 
increase of £2,292,512 in the imports, the aggregate value of 
goods we bought having been £33,311,354; but the exports— 
£20,470,621—are £613,607 less than for February of 1890. 
In round figures, we bought £13,000,000 worth more than we 
sold. The articles which came into England in greater values 
were foods and drinks, which bring no duty, and raw materials 
for our textile industries. It is a significant fact that we 
buy articles of food and drink alone to the enormous 
amount of about £10,000,000 a-month, or £120,000,000 a-year. 
Here is a powerful argument for a strong fleet to safeguard 
our highway over the seas. Turning to the exports, we find 
the drift of business keeps steadily in one direction. Iron 
and steel are going down every month. In 1890, the value 
exported was £2,392,042; last month, £1,962,958; for the 
two months the falling off is about £800,000. The United 
States are swiftly reaching the point of self-supply. In 
February of 1890 that market received pig iron to the 
amount of close upon £60,000; last month we only sent a 
value of £6451; in steel the Americans took, in February of 
1889, £30,226 worth; in February of 1890 the call fell 
to £17,678, and last month the amount was £4825. 
Our leading continental customers—Germany, Holland, 
and France—have also done much less business with us. 
Hardware and cutlery have been in but languid request, the 
“drop,”’ as compared with the corresponding months of 1890 
and 1891, being £15,000 and £44,000 respectively. The greatest 
collapse has been in the railway material trade, the business 
done last month being represented by £299,214, as compared 
with £556,241 for February of 1890. Revolutionary and 
financial troubles in South America are the chief factors in 
the falling off. The Argentine Republic alone has fallen from 
£177,569 to £85,171. Other markets, however, show disquiet- 
ing figures. The East Indies have declined from £164,211 to 
£70,110; Mexico from £11,470 to £1892; Australasia from 
£57,835 to £35,254; and British North America from 
£25,546 to £8828. It is pleasant to note that British Posses- 
sions in South Africa have improved in their demand for rail- 
way material. 


ENGLISH ALL-STEEL ARMOUR, 


Tue Admiralty have recently given an order to Messrs. 
Vickers for steel plates for H.M.S. Centurion, now building 
at Portsmouth, of 12, 10, 9 and 8in. thickness; also for 6in. 
plates for the casemate armour of H.M.S. Hood, Royal 
Sovereign, Renown and Repulse. England may now be said 
to employ on the sides of her battle-ships steel as well as 
compound armour. The steel, it may be observed, is em- 
aan as yet in thinner plates. In the case of the first-class 

arbette ships, voted in 1889, the armour of 18in. thickness 
employed on the sides is to be compound, and that covering 
the auxiliary armament steel. Steel has generally been 
more successful in competing with compound armour when 
the plates were 18in. thick than when they were only 12in. 
thick. It is to be concluded, then, that the latter armour has 
been selected for Messrs. Vickers’ order because their ex- 
perience has hitherto been confined to the thinner plates. In 
the interests of the country, and for the sake of the develop- 
ment of armour to the fullest extent, it is satisfactory to have 











Tt is 
hardly to be expected, perhaps, that compound armour 
makers will hail this fact, but we may remind them that if 
they succeed in making compound plates to beat steel, the 

will be in a better position than ever, seeing that Englis 

steel has established its reputation, and that England can 
not in future be supposed to be making the best of compound 


English steel armour competing with compound. 


armour because she cannot make steel. Altogether, then, 
Messrs. Vickers have done good service to the country, 
whether their armour be better or worse than compound. 


THE CLOSE OF THE SCOTCH BLAST FURNACE STRIKE. 


THE close of the Scotch blast furnace strike, like its com- 
mencement, has had but little adverse effect upon either the 
northern or midland markets. There are still in Connal’s 
stores 546,000 tons, as against 654,000 last October, when 
the strike began. About three weeks ago, some 10,000 tons 
of Cleveland iron were brought into Scotland, and this has 
gradually fallen to about 8000, and now to about 7000 tons 
per week. Thus the effect of the relighting has been not so 
much to deplete Connal’s stores, as to lessen the imports of 
Cleveland iron. Then again, the newly-started furnaces are 
most of them engaged upon manufacture of special brands of 
iron that are not to be found in public store. Cleveland and 
the West Coast will certainly have more iron to dispose of 
now the Scotch market is closed, and unless their production 
is curtailed, prices will go down--a state of things which would be 
to some extent repeated in the Midlands. The struggle has cost 
the men £16,000, and they are now resuming at a reduction 
of about 15 per cent. As to the effect on the masters, Scotch 
pig is now 7s. lower than when the strike began, and public 
stocks have only been reduced by about one-sixth. However, 
the Scotch ironmasters seem to be satisfied with the result. 








LITERATURE. 


Electric Transmission of Energy, and its Transformation, 
Subdivision and Distribution. A practical handbook. By 
Gispert Kapp, M.Inst.C.E. Third edition. London: 
Whitaker and Co., 1891. 

To quarrel with the title of a book in its third edition 
would seem to be rather late in the day, but it has always 
seemed that the name of the book before us would have 
appealed to a larger number of readers if it had been 
more in accordance with the commonly accepted notions. 
That is to say, notions as to the thing which is done when 
a steam engine drives a dynamo or generator ; also as to 
that which is transmitted when the generator gives rise 
to what is called a current, which may be employed to 
actuate a lamp or a motor; and do that by electricity 
which is evidence of a foregoing or primary use of 
energy. It may be urged that the title is correct, but 
common usage assigns the leading part of it a limited 
application, namely, to the transmission of energy from 
a dynamo to a motor separated by a greater or less 
distance. The larger part of Mr. Kapp’s book is on the 
principles and practice of the design and construction 
and use of dynamo-electric machines and apparatus, and 
in a lesser degree on that which is commonly called 
electric transmission of power, or transmission of 
energy. Mr. Kapp, however, classes the whole of these 
things together as electric transmission of energy, and in 
doing so has conveyed by his title an insufficient idea of 
the contents of his book. 

In the first chapters Mr. Kapp deals with the data and 
assumptions upon which rest the so-called absolute 
measurements and general principles which, in theirturn, 
have led by the aid of practical experience to the derivation 
of practical units. These are explained in connection 
with an assumed elementary electric generator, producing 
a current which gives motion to an elementary motor by 
means of what is called electric energy. Subsequent 
chapters deal with simple and early forms of generators 
and motors and with modern machines, and in regard 
tothe latter Mr. Kapp’s well-known work in connection 
with the practical electrical engineering measurements 
is brought into use, so that all the dimensions and 
characteristics of a dynamo or motor may be predeter- 
mined. Special attention is given to the predetermina- 
tion of characteristics, horse-power curves, and speed 
characteristics, maximum external and maximum 
theoretical efficiency, accomplishments which are similar 
to plotting the indicator diagrams, speed lines, and steam 
and water consumption of a steam engine whilst it is yet 
on paper. 

The transmission at constant pressure and at constant 
current, transmission over large areas and between two 
points, conditions of theoretical and commercial efficiency, 
and the problems that in practice demand from the 
engineer answers as to how much, how many, how 
to accomplish, and how to achieve practical results, 
occupy the remaining chapters. Mr. Kapp’s book is pecu- 
liarly distinct from others on electrical matters. It 
is one of the very few of high theoretic value and 
practical character, which have been written by an engi- 
neer accustomed to the treatment of electricity as a 
servant in the construction of dynamos, in the lighting of 
buildings, and in the study. It is a book for men who 
want to learn to be electrical engineers, and it is a book 
to which practising engineers find necessary for reference 
on questions connected with the problems which electric 
applications so frequently present to them, but it is a book 
that is of no use for a South Kensington course. 

It would be impossible in a notice of an important 
book like this to deal in an adequate manner with the 
numerous questions relating to distribution, which the 
author treats in a masterly manner. On all the practical 
and theoretic subjects involved he throws some light, and 
is never on any point averse from giving full credit to the 
work of others. The valuable formule and tables built 
up by Professor G. Forbes, for instance, are so used as to 
give full credit to their author, while they are enhanced 
in value by the way in which they are applied. There is 
not one part of the book in which the author has lost 
sight of what is evidently his object, namely, to place in 
the hands of electrical engineers a most valuable 
epitome of the most necessary practically applicable 
theoretic information, 
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THE ROYAL NAVAL EXHIBITION, 
No. I. 

WE are now able to place before our readers a plan of 
the Royal Naval Exhibition, which clearly shows the 
changes that have been made upon the site since last 
year’s Military Exhibition, and gives a good idea of the 
relative positions of the various galleries and buildings. 





























The titles which have been 
given to the different sections 
are naturally such as to 
recall the great names in 
England’s naval history, 
and many people will be 
reminded by the catalogue 
of historical persons whom 
they have probably for- 
gotten. 

Enlargements have been made at the junction of the 
Blake and Sepping galleries, so that the sharp ‘angle 
is now doneaway with. Messrs. Humphreys, of Knights- 
bridge, have almost completed the various new buildings 
of galvanised iron, and the paintersand decorators are now 
busy. The Machinery Gallery, by which is meant the | 
building in which will be installed the boilers, engines, | 
and dynamos for supplying power and light, is now about | 
three times as large as it was last year. The foundations | 
are being dug out and concrete placed in position by Messrs. 
Willans and Robinson’s men to receive their engines, while 
at the other end of the building will be placed the Paxman 
boilers. The dynamos, by Messrs. Siemens Bros. and Co., 
will be placed upon the same bed-plates as the engines. No 
machinery is as yet upon the ground. The whole area 
which is to be occupied by the Exhibition is about 30} 
acres, and, as we stated before, this is considerably larger 
than that covered last year. The Eddystone Lighthouse, 
which will form a most attractive feature in the grounds, 
is the same structure as was used at the Liverpool 
Exhibition. It was built from the designs of Mr. John J. 
Webster, M.I.C.E., and is now being erected by the con- 
tractors, Messrs. D. Charteris and Co., of Westminster. At 
present the iron framework has reached a height of about 
90ft., but the outer covering and hoists are still to be 
added. A search light at the top is to be supplied by 
Messrs. Siemens Bros. and Co., and Messrs. Chance Bros., 
of Birmingham, will supply the large mirror. A charge 
will be made to the public for permission to ascend the 
lift in the interior of the lighthouse, and we understand 
that the rocks at the base will represent the Eddystone 
rocks at low water, and the stone of the real lighthouse 
will be exactly imitated in the courses of the model. 

An Arctic show will be on view in a separate building 
marked on the plan, and bears and other inhabitants of 
the Polar regions will be exhibited. The lake, which will 
doubtless be one of the chief attractions of the Exhibition, 
is now being prepared. The ground is being excavated, | 
and a bed of concrete will be laid upon the bottom. | 
The sides are then formed of a concrete embankment, | 
and wide platforms are in process of construction all 
round, as well as a grand stand. A fountain will play in 
the centre, which will be illuminated by means of similar 
apparatus to that employed at the earlier Exhibitions. 

The building in which the panorama of the Battle of 
Trafalgar is to be shown is being erected. It is the same 
as was exhibited at the Edinburgh Exhibition last year by 
Mr.Theame. Near thiscircular wooden building is being | 
built a brick structure for the Peninsular and Oriental 
Steamship Company, which is to be occupied by models | 
of their magnificent vessels. 

The model of the Victory, round which will centre, 
perhaps, the greatest amount of historical interest, has 
now made considerable progress. The hull itself is almost | 
finished, the lower deck is on, and the cockpit is nearly | 
complete. The sides of the vessel are of concrete, 18in. 
thick, while a foundation of concrete has been laid to | 
support the whole structure. The work is being done by 
Messrs. Campbell Smith and Co., contractors, who are 
working to drawings supplied by the Naval anthorities 
from the dockyard at Portsmouth. 

The Camperdown Gallery is altogether new, and is 
about 450ft. long by 50ft. wide. This will be occupied by 








many applications for space were made that it has been 
necessary to w out a verandah 5ft. wide, so that other 
exhibitors could be accommodated. Messrs. Armstrong, 
Mitchell, and Co. will occupy a new gallery 234ft. long. 
Messrs. Siemens Brothers and Co. are making progress 
with their work ; the arc lamps are all wired, and much 
of the aration done for the larger work. The plant 
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| for the lig thouse lamp will consist of an alternator upon 
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which the use of electricity in mines has now arrived. The 
great objection to the use of electricity in mines is the fear 
that a spark caused by a short circuit or faulty insulation, 
or upon the commutator of a motor, or on a switch, should 
cause the explosion of the fire-damp. Many mines are of 
course practically safe, but there are also very many which 
must cl as fiery mines, and in these no mining 
engineer would be willing to allow a motor to be used with- 
out being reasonably certain that there would be no danger 
of causing an explosion. The motor which was illustrated 
at the Institution of Civil Engineers had an air-tight casing 
which enclosed the whole of the armature and commutator, 
thus keeping the fire-damp from reaching"those parts. The 
portions of the machine which it is thus necessary to close 
| in is so large that a considerable quantity of the explosive 
mixture might be contained if it once entered, and in that 
case an explosion might possibly occur. The safety com- 
mutator which has been brought out by Mr. Henry Davis, 
electrician, and Mr. A. H. Stokes, one of her Majesty’s 
ear tae of Mines, both of Derby, has been introduced 
with the object of diminishing the cubic contents of the air- 
tight casing, and for that purpose, as will be seen from our 
rn they have made a commutator in the form of a 
tube. 

The commutator segments form a hollow cylinder, and 
are secured upon an iron ring keyed on to the shaft of the 
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the same bed{with a Willans engine, 
and search lights will be exhibited 
to show the different methods of 
signalling now inuse. We understand 
that the electric work being done will 
afford an illustration of a complete 
central station plant, and also of a 
large ship-lighting installation. 

The Blake Gallery will be filled with pictures, and 
what was known last year as the Battle Gallery will this 
year be named the Nelson Gallery. The gardens are 
being laid out, and, so far as we can judge, the Exhibition 
promises to be a distinct success, and will doubtless be 
the chief attraction in London this year. The architect 
entrusted with the whole design of the buildings is Mr. 
Wilson Bennison. We hope in future issues to place 
before our readers full details of the constructional work, 
as well as of the electrical engineering, which is being done, 
much of which will be of great interest. 
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DAVIS AND STOKES’ SAFETY COMMUTATOR. 
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| motor, and forming a permanently closed end to the commu- 
| tator cylinder. The brush holders are inserted through a 

circular plate attached to a sliding sleeve which moves a 
| the extended brass bearing into the commutator chamber. 
| This sleeve bearing is held in position by a clamp attached 
| to the handle for setting the brushes. The circular plate 
| and sleeve bearing close the commutator chamber, and when 
| in position these are secured by a flame and dust-tight 
| locking ring, which is screwed into the revolving portion of 


Tue use of electricity in mines is daily becoming of greater | the commutator, so that it cannot be interfered with while 
interest to every mining engineer, and the paper recently running, and the machine cannot be run until the locking 
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‘read before the Institution of Civil Engineers raised a most 


| ring is screwed up or secured by a bayonet joint and locking 
| screw. Glass is inserted in the plate opposite the end of 
| each brush, so that the attendant may observe any scare 
| which occurs, and the outside attachments of the brushes 

are so arranged that their position can be altered and the 

pressure regulated without opening the commutator. When 

it is necessary to examine the commutator or brushes, the 
| locking ring is unscrewed, and the plate and sleeve with the 
| brushes attached is moved towards the shaft bearing, and 
| when it is fully withdrawn, it leaves both the brushes and 
the commutator open for inspection. The locking rin 
serves by means of a raised edge to lock every bolt-head u 
for fastening the commutator segments, and thus prevents 
any bolt or segment becoming loose when the machine is 
running. 

It is claimed by the inventors that the machine when 
running is exactly equivalent to a locked safety lamp, and is 
thus in accordance with the Coal Mines Regulation Act, for 
it will be seen that the commutator and brushes cannot be 
exposed to the atmosphere while the motor is running, nor 
can it be running unless closed by a flame and dust-tight 
joint. The great advantages of this method of construction 
are that the commutator and brushes are completely pro- 
tected against dust, so that the wear of both is diminished ; 
also the shaft bearing is completely protected against dust, 
and provision is made to prevent the lubricant from passing 
towards the brushes and short-circuiting the segments of the 
commutator. The commutator segments when worn can 
easily be turned true. From the above description it will 
be seen that such commutators are not only applicable to 
mining work, but that when motors are used for tram-cars, 
or in cases where there is much dust present, this arrange- 
ment might be very advantageous. We believe that electric 





ordnance and small weapons of various classes; and so interesting discussion, and has clearly shown the stage at! motors will before long be used for many purposes in mines, 
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such as pumping, coal-cutting, heading and boring, as it 
must be evident that electrical wires are much more easily 
strung upon insulators, or carried in tubes, than air pipes; or 
water-pressure pipes can be fitted in such gr and where 
electricity is now being used underground, the same plant 
upon the surface could then be used to supply current to 
the motors. 








THE CENTRAL LONDON RAILWAY BILL. 


FoLLowinG the examination of Mr. Greathead upon this 
Bill before the Select House of Commons’ Committee, pre- 
sided over by Mr, Hanbury, 

Sir Benjamin Baker, C.E., one of the engineers of this 
project, as he was of the City and South London Railway, 
and of the Metropolitan and District Railway, gave evidence. 
In reply to Mr. Freeman, he explained that this line was 
identical on most points with the City and South London 
line; and as the result of experience he was satisfied that 
it would work well and advantageously. The engineers had 
come to the conclusion that an elevated line would never 
obtain the sanction of the County Council or other local 
authorities, and that an underground railway constructed in 
the same manner as the original underground railway would 
be strongly resisted by the local authorities, both because of 
the sewers and of the greatly increased traffic of recent years. 
They therefore decided that the only way to carry a line 
through the heart of London would be to take it entirely clear 
of all sewers, and to construct it without any temporary shafts 
or any interruption of the road traffic. The pro railway 
could be made without injury to adjoining buildings, and the 
experience of the City and South London line had confirmed 
him in that view, because they had worked close to the 
foundations of London Bridge, and under the centre of 
narrow streets, without doing any injury. In view of what 
had been done in this country and in New York and else- 
where, he was perfectly confident that with shield construc- 
tion and an iron tunnel he could safely go past any building, 
however heavy it was, without causing damage, and also that 
after construction the line could be safely and well worked 
by electricity. As the case of their opponents last year was 
that experience in America showed that it could not be done, 
he carefully investigated the subject while in New York last 
autumn, and the result was entirely confirmatory of his 
opinion last year. By the South London Railway that 
opinion was more than confirmed. Having laid out this 
new scheme, and having decided upon a three-minute service ; 
having decided what the speed would be—an average 
of fifteen miles an hour—and having estimated the 
probable traffic, he calculated that one horse-power of 
electricity would be required to each ton weight of 
trains on the line to perform the whole journey. They 
required eighteen trains to do a three-minute service; these 
trains would be trains of 120 tons, and multiplying these 
together he found he would require 2160-horse power. Dr. 
Hopkinson had brought it out at 1800-horse power, and that 
would represent the difference between what they had 
actually realised on the South London Railway and what 
they hoped last year. They were at least 10 per cent. better 
than the evidence they gave last year. 

The gradients of the proposed line,-he further stated, 
against the lode were very favourable, and the plans showed 
that the line was very favourable in to curves. It 
was indeed a splendid line to work, and through that they 
would be able to get up a speed 25 per cent. better than that 
on the ordinary underground lines. There would be no 
difficulty in giving a two-minute service if it was required, 
and upon a comparison of what the Sixth-avenue Elevated 
Railroad in New York had done, he calculated that they 
would be able to carry, in an emergency, 350,000 ngers 
a day, having trains of six cars each, and fifty-six seats to 
the car. The motive power on the Sixth-avenue line was 
provided by small steam locomotives, but they only did about 
ten miles an hour. 

Some further questions respecting experience in America 
being put to the witness, the Chairman stopped them, 
observing that the Committee did not care very much about 
this American evidence. 

Sir Benjamin Baker further said he had no doubt that 
this line would be remunerative, for he had taken care to 
provide sufficient power and sufficient carrying capacity to 
take a highly remunerative traffic, and if they provided these 
facilities the public would use them. 

In cross-examination by Mr. Cripps, Q.C. (for Lord Port- 
man), the witness said he had never had any difficulty with 
regard to subsoil rights, and he denied that there had been 
any complaints as to vibration from the working of the City 
and South London line, although there had been some question 
respecting vibration from the generating engines. 

Mr. Bidder, Q.C., next rose to cross-examine, and then 
occurred the incident as to whether he should be allowed to 
do so, which we described in our last issue. This having been 
ultimately decided in his favour, Sir B. Baker explained, 
in answer to his questions, that the promoters had included 
in the estimates not the usual 10 per cent. for contin- 
gencies, but 15 per cent., because from their experience 
they had reason to suppose some unforeseen works would 
have to be constructed. They had also added £120,000 
for general contingencies, following the precedent of 
the Glasgow Central Railway, which also was an under- 
ground railway. A sum of £100,000 for speculation contin- 
gencies was put down, and that seemed to give satisfaction to 
the opponents, because they regarded it as a sort of insurance 
fund to provide for damages or anything of that sort. The 
promoters would not spend this money if they did not want 
it. They had provided for all the works which the parlia- 
mentary estimate-form required them to mention; but that 
form did not profess to represent the whole cost of the works. 
It only represented certain items. 

By the Chairman : The parliamentary form did not require 
them to mention equipment or management charges, or cost 
of building stations, but they had provided for these things. 

Cross-examined by Mr. Marshall, Sir Benjamin Baker 
replied that, in his evidence on the South London Railway 
Bill last year, he had wg. sess: the opinion that the user of 
the line would not do damage, and that opinion had not 
been falsified. He had not heard of any damage by the user 
of the line ; and the property adjoining it had not suffered 
from vibration. It might be the case that the evidences of 
damage had beer at any rate more considerable during the 
last few months, and if there was vibration it would arise not 
from the user of the line, but from the fact that in making 
the tunnels for the stations they had taken out the earth- 
work and lined the tunnels with timber. This timber was 
elastic, and the pressure of the clay would squeeze out the 





timber and draw the ends into the soft clay, and that would 
cause a general settlement of the ground to the extent of 
— two or three inches for some months, until the 
ground regained its firmness. But in the present case they 
had substituted the shield and iron process in place of wood 
and brick. This method had not, so far, been adopted any- 
where for tunnels of exactly the same size as those now 
proposed. In the construction of the St. Claire River tunnel 
two shields of 21ft. diameter had been used, they being 
practically identical with the shields to be used in this case, 
except that the latter would be of 24ft. diameter. It was 
practically the same thing. 

On the subject of pce through tapping water, Sir B. 
Baker mentioned that in the St. Claire case there were 50ft. 
of water overhead, but it was kept out by compressed air, just 
as the promoters in this case would keep out the few pailsful 
of water they were likely to meet with. They were for- 
bidden by a clause in the Bill to pump, and were required to 
provide compressed air. All they would be likely to come 
across was a pocket of gravel holding a little water; and if 
through tapping water the property adjoining was disturbed 
or cracked the company would be liable as in the case of the 
other underground railways. On the question of the height of 
the tunnels, there might a right under the Bill to enable 
them to go within 15ft. of the surface, but if they did that 
they would get the County Council down upon them for the 

rotection of the sewers. There would be no more vibration 
rom an electric railway than that caused by an ordinary 
omnibus, and on the existing underground railways they 
were running heavy locomotives—47-ton locomotives— 
within 3ft. of the surface, without vibration. 

Dr. John Hopkinson, examined by Mr. Saunders for the 
Bill, had advised the City and South London Railway Com- 
pany last year upon their scheme, as he had in this case, 
and he stated that the result of that undertaking had fully 
confirmed his opinion that it would prove a success. In the 
same way he was convinced that this scheme would succeed. 
On the South London line the loaded trains weighed 39 tons, 
and the locomotives drew them quite satisfactorily. The 
Board of Trade had authorised the use of electric power up 
to 500-horse power for that line, and occasionally they had 
worked up to full pressure, but the average power would be 
400-horse power. The engines and dynamos were tested 
before they were put to work, with the result that from 79 
to 80 per cent. of the indicated horse-power of the engines 
was found as useful electric power. That was, they got 
80 per cent. of the original power which generated the 
electricity, but it was not correct to say that that exercised 
useful power on the rails. It was not on the rails, but it was 
delivered from the dynamo machine to the conductors which 
went to the rails; and there was a further reduction from 
that between the dynamo and the rails. There were two 
conductors going to the rails which supplied the current to 
the motors, one of them going to a point nearer to the gene- 
rating station, the other more remote.- In the case of the 
remoter one, the loss would be about 10 per cent. of the 
100 horse-power originally indicated by the engine. They had 
one generating station, and at that station they had three 
sets of engines and dynamos, two of which were worked at 
the same time. 

Describing next the present scheme, Dr. Hopkinson said 
the circumstances were in some respects more advantageous 
than those of the South London line, for it was a longer 
line; the trains would be more frequent and heavier, 
the gradients would be less severe, and the curves were not 
so quick. All the points, in fact, were in favour of easy 
working. On the South London line they took a loaded train, 
including the locomotive, weighing about 120 tons. They 
could take more under the new system, but they had taken 
that weight as the basis of their calculations. To run a 
three-minute service twenty trains would be required on the 
line at the same time; but there would not be the slightest 
difficulty in supplying the electricity for that number, the 
generating plant being based upon that calculation. There 
would be a cross-over road beyond the station at each end, 
and in that again they had an advantage over the South 
London Railway, because at the Stockwell end of the line 
there was a “scissors crossing’ in the station between the 
rails; but under this scheme the crossing would be made 
beyond the station, far enough for turning in, and it could be 
made longer to enable a heavier train to be taken over from 
one line to the other at both ends. The maximum 
power which each train would require would be 
about 300-horse power. That was what they allowed, 
though he did not think it would work up to that. 
The total power of the generating station on the average 
would be 3000-horse power, and they proposed to work the 
line at 500-horse power as the maximum pressure. On the 
question of cost, Dr. Hopkinson estimated that the boilers, 
steam engines generally, dynamos, conductors in the tunnels, 
and thirty locomotives (to work twenty trains) would cost 
£335,000; and he had put the cost per train mile at 8,d., 
though it might be taken that 9d. per train mile would be 
the superior limit of cost to run the proposed trains. 

In the course of replies during cross-examination by Mr. 
Pope, Q.C. (representing the London County Council and the 
Gas Light and Coke Company), Dr. Hopkinson said power 
could be electrically applied to locomotives for ordinary 
traffic, but the cost in comparison with the ordinary steam 
locomotives would be heavy, because in the latter case the 
trains did not run so frequently, and the distances were much 
longer, and a continuous current was required to make the 
electrical method favourable. 

During cross-examination by other counsel, Dr. Hopkinson 
said he did not know that the dynamos and engines of 
the Westminster Electric Supply Corporation were on one 
bed-plate of concrete, but assuming that to be so, and that 
through pumping and subsidence that block of concrete was 
mg out of repair, although the working of the dynamos might 

detrimental and they might require resetting, still that 


would not stop the supply of electricity throughout the whole Cc 


area of their station. The engine would be quite competent to 
deal with such a matter. But he wassatisfied there would beno 
subsidence at that point, and any disturbance that occurred 
could be easily remedied. There would be twenty trains in 
the tunnels at the same time, worked by a conductor laid 
down in each tunnel, from which the locomotives would 
draw their supplies of current, and the return would be by 
the rails, helped in this case by copper conductors, because 
the rails would not by themselves be adequate. The regula- 
tion of trains on one section at the same time would be 
regulated, not by special means, but in the ordinary manner 
in operation on railways. There was to be one continuous 
current running through each tunnel, and the two separate 
currents would be connected up together. To provide for a 
possible failure in the electric current, six dynamos would be 





kept working at the same time, and three others would be 
kept in reserve. 

r. A. J. Walmsley, C.E., Mr. Edmiston, and some other 
witnesses having been examined in support of the Bill, 

Sir John Fowler said he entirely endorsed the views of Sir 
Benjamin Baker and Mr. Greathead, that this was a prac- 
tical and remunerative scheme. It was more complete than 
it was last year, because the City terminus would now be 
opposite the Royal Exchange ; and another point of improve- 
ment was that there would not be a station opposite St. Paul’s 
Cathedral. 

Sir Frederick Bramwell was to have been examined, but 
after this evidence Mr. Pember intimated that his case 
was now sufficiently before the Committee, and he would 
call no further evidence. He further stated that the 
promoters had arrived at an agreement with the Gas Light 
and Coke Company upon their petition, and also with the 
owners, lessees, and occupiers of Cornhill. 

At subsequent sittings of the Committee the several counsel 
addressed the Committee in opposition to the scheme, and in 
the end the Committee ade j the preamble of the Bill, with 
the stipulation that the undertaking should, if executed at 
all, be carried out the whole length, and not be subject to a 
veto by the City Commissioners of Sewers, with regard to 
the Holborn Viaduct section. That point was eventually 
arranged between the promoters and the Commis- 
sioners; the clause proposing to empower the Com- 
mittee to take subsoil orm without paying com- 
pensation, was struck out, the subject being left under 
the general law. The Committee refused to insert a clause 
to authorise the London County Council to purchase the 
railway at the end of forty-two years, and a clause was in- 
serted requiring the company to run three workmen’s trains 
a day each way, at the rate of one penny for the journey. 
With these and sundry minor alterations the Bill was passed, 
and ordered for report to the House. 








COMPOUND MILL ENGINE. 


THE engraving which will be found on p. 208 is the first of 
a series illustrating an extensive cotton mill plant recently 
completed for the Sun Mills Company, Bombay, by Messrs 
John Musgrave and Sons, of Bolton, and of which we reserve 
our description until the publication of additional engravings. 








Tue River WEAR.—At the annual meeting of the River Wear 
Commission, the chairman, Mr. James Laing, said the revenue 
for the year amounted to £128,249, a falling-off of £6185, 
due mainly to the strikes at Monkwearmouth and Silksworth 
collieries. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The ninth general meeting, Graduate Section, was 
held in the rooms of the Institution on March 4th, Mr. Frank T. 
Marshall in the chair, the subject for discussion being Sir N. 
Barnaby’s paper, read before the Institution of Naval Architects, 
London, 1887, on ‘‘The Merchant Service and the Royal Navy.” 
The paper was read by the hon. sec., Mr. H. R. Curwen, and the 
following gentlemen took part in the discussion which followed :— 
Messrs. Blackett, Curwen, Gaine, Wheeler, and Oxton. There 
was a large attendance. 

UNIVERSITY COLLEGE ENGINEERING SocieTy.—At a meeting of 
this Society, held in University College, on Tuesday, March 3rd, 
Mr. G. U, Jule read a paper on “ Alternate Current Motors.” 
The author commenced his paper with a few remarks on self and 
mutual induction, and the way in which they affected alternate 
current phenomena. He then dealt with the subject of alternate 
current dynamos as motors, giving an account of the experiments 
of Wilde, Prof. Grylls Adams and Mr. Mordey, and a brief ex- 

lanation of the theories of Dr. Hopkinson and Mr. Swinburne. 

e Ganz motor was described as being derived from an alternate 
current dynamo. Under the next heading came direct current 
motors as alternate current motors, and, as derived from this class. 
the Patten and Leblanc motors. Prof. Elihu Thompson’s experi- 
ments were then dealt with, and some derived motors described. 
The group of “revolving field” motors, which the author treated 
last, included several forms of Ferraris and Tesla motors, and the 
recent three-pole modifications of Dotrowolsky and Wenstriim. 
The next meeting will take place on Tuesday, March 17th, when 
Prof. J. Hudson Beare will address the Society. It was also 
announced that the annual dinner would take place on Thursday, 
March 12th, at the Holborn Restaurant. 


' THE WaTER SUPPLY OF BIRMINGHAM.—Two schemes have been 
projected for supplying both London and Birmingham with water 
from the same watershed in Central Wales, the rivers Elan and 
Claerwen being included in both schemes. The London scheme, 
which is being prepared by Messrs. Hassard and Tyrrell, civil 
engineers, proposes to collect water from several tributaries of the 
Wye, including the rivers Elan, Claerwen, and Ithon, and convey 
it by conduits to Llangorse Lake, near Brecon, which would then 
be converted into a vast storage reservoir for the supply of London. 
The estimated cost of the scheme, including the buying up of 
existing water companies, is about 20 millions. The Corporation of 
Birmingham havecommissioned Mr. Mansergh, M.I.C.E., of London, 
to ascertain the cost and practicability of the Elan Valley scheme, 
and a large staff of engineers are now employed in making surveys 
for that purpose, under the direction of Mr. Mansergh, jun. It is 
pro! to dam the Elan at a narrow point about four or five 
miles from Rhayader, Radnorshire. It is stated that the scheme 
will secure a drainage area of nearly 50,000 acres. The aqueduct 
from the Elan Valley to Birmingham will consist partly of a 
covered canal, and the crossing of wide valleys by means of 
syphons made of steel pipes, and of tunnelling through high ranges. 
It is hoped that the preliminary work will be completed in 


time for the reports to be submitted to the Birmingham City 
Council early in May. ; 
PrivaTE BILL LEGISLATION. — In the House of Lords, on 


Tuesday, the Lostwithiel and Fowey Railway Bill was passed by 
Lord Aberdeen’s committee. In the House of Commons Mr. 
James Lowther’s committee continued the hearing of evidence in 
support of the Bill for the extension of the borough of Leicester ; 
a committee of which Sir Charles Dalrymple is chairman, passed 
two omnibus Bills of the Great Northern and Midland Railway 
panies ; the ittee presided over by Sir William Houlde- 
worth passed the Rhyl Gas Bill, subject to the insertion of certain 
clauses; and the Police and Sanitary Committee, of which Mr. 
Hastings is chairman, refused to thescheme of the Corporation of 
Nelson to annex the township of wford, and proceeded with the 
unop} portions of the Nelson Corporation Bill. Numerous 
petitions from bodies of traders and others have been deposited 
against the rates and charges provisional orders of the various 
railway companies. Sir John Dorington’s committee yesterday 
passed the preamble of the South-Eastern Railway Bill, and com- 
d the ideration of the London, Tilbury, and Southend 
Railway Bill, which gives the company power to make wharves, &c., 
at Thames Haven, and transfers some of the powers granted to 
the Tottenham and Forest-gate Railway Company to the Tilbury 
Company. The Glasgow and South-Western (Steam Vessels) and 
Burry Port and Gwendraeth Railway Bills also passed through 
committee. Sir William Houldsworth’s committee commenced the 
consideration of the Western Valleys (Monmouthshire) Water Bill. 











214 


THE ENGINEER. 





Marcu 13, 1891. 











WORTHINGTON 





Sobu Swain. Cry. 




















































































































COMPOUND PUMPING ENGINE, WEST MIDDLESEX WATERWORKS. 


MESSRS. JAMES SIMPSON AND CO., LONDON, ENGINEERS, 




















































































































1 
| 





























= } ‘ 
4 : ° 
O 
° ° 
o) 
= ———a IL =, 
\ 
| 
Lovaneel at 
The propelling force of the steam, there- : 


TRIALS OF WORTHINGTON COMPOUND 
PUMPING ENGINES. 


[Continued from page 191.] 


Description of high duty attachment.—The water pressure 
varied considerably at every instant during the trial. Not 
only was there a marked oscillation, due to the intermittent 
action of the Cornish engines, working into the same system 
of mains, but there were also sudden changes of pressure, 
much greater in extent, due to the opening and shutting of 
valves, conditional on the intermittent supply, which is given 
in a large part of the district. Daily, at about 4.45 a.m.,a 
sudden fall of about 30ft. takes place in about 40 sec., due to 
the supply being turned on to a lower level service reservoir. 
Nevertheless the high duty attachment adjusts itself to these 
variations, so that no inconvenient variation of stroke is pro- 
duced by them. Indeed, Mr. Hervey related that on one 
occasion, whilst this engine was at work, a 30in. main burst 
within three and a-half miles of the engine-house. The | 
pressure fell rapidly, about 80ft., but no inconvenience | 
of any kind was experienced. The action of the high | 
duty attachment, and the manner in which it is adjusted 
automatically to meet variations in pressure, is as | 
follows :--In a single-cylinder steam engine working expan- | 
sively, the forward pressure exerted by the steam at any 
portion of the stroke may be represented with sufficient | 





fore, represen by the ordinates P T, 
P, S,, P, S., &c., varies at each move- 
ment of the stroke at PQ. The resistance 
of the pump with its friction is nearly 


constant, and may be represented by the = = 


horizontal line M N coinciding with 
the mean forward-pressure of the steam. 
At the commencement of the stroke, t 
therefore, the steam-pressure is in excess 
of the resistance in the latter part, in 
defect of the same. Consequently when 
the piston reaches the point C, corres- 
ponding to the mean forward pressure, 
an amount of energy, represented by 
the area M T S C, must be stored up, 
and restored again during the second 
part of the stroke to make good the 
deficiency, which is represented by 
the area C N R, otherwise when the 
piston reached the point in its path corresponding to 
C, where the steam pressure is equal to resistance, there 
would be equilibrium, and motion would cease. In engines 
with fly-wheels the surplus energy in the first part of the stroke 





| is stored up, in the form of kinetic energy, in an acceleration 


of the fly-wheel. In the case of Cornish engines the hea 

















duty as the fly-wheel. In direct-acting engines, where the 
moving parts are relatively light, the pump being connected 
direct to the steam pistons, the moving mass is not sufficient to 
store up and restore the necessary energy, unless, indeed, the 
pistons are allowed to attain a speed improper for pumps. 
Consequently in a single-cylinder direct-acting engine, no 


accuracy by the ordinates of the diagram, Fig. 1, PTS, RQ. | beam and counter-weights perform, to some extent, the same | appreciable grade of expansion can be employed unless a 
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fly-wheel is introduced. The sum of the mean forward- 
pressures of the two cylinders of a compound engine, 
when combined and reduced to their resultant pressure 
on the pump-rod, is more regular than that of the single 

















Fig. | 


cylinder. When actual indicator diagrams are thus treated, 
the effect of clearance, wire-drawing, i lar back pressure, 
and intermediate spaces are such that the line of combined 
steam pressure is found to be an S-like curve, like SC R, Fig. 2. 
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Fig. 2 


When the grade of expansion is moderate, say, 2 to 3 only, 
this curve coincides sufficiently nearly with the horizontal 
line of mean pressure to admit of a full stroke, the inertia of 
the moving parts making up the differences. To enable as 
high a pan A of expansion to be used in a non-rotary direct- 
acting engine, and with the same advantage as in a fly-wheel 
engine, some arrangement must be adopted for storing up 
and restoring the surplus energy, thus equalising the steam 
pressure throughout the stroke. In the present instance 
this is done by a pair of small oscillating cylinders, Fig. 3, 
connected to the piston-rod of each engine, which form what 
has been called the “high duty attachment.” The trunnions 
of these small oscillating cylinders, or “ pots,” as they will be 
called for brevity, are carried in bearings in the main framing. 


Piston Rod 








The pots are closed at the bottom and provided with pistons, 
the rods of which are jointed to the main piston- One 
trunnion is hollow, and connected to the interior of the pot, 
near the closed end, by a passage cast in the side thereof. 
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Fig. 4 


The hollow trunnion is in connection with a receiver con- 
taining water at high pressure, which fills the pots beneath 
the piston. The water in this receiver is maintained, as far 
as each individual stroke is concerned, at a constant pressure 
of 2001b. per square inch. The | pistons, therefore, are 
exposed to a constant pressure of about 2001b. per square 
inch tending to force them out of the pots. The pots 





oscillate at each stroke through an angle of rather more than 
90 deg. During the first half of the stroke the pot pistons 
are pushed in and displace the contained water, forcing it 
into the receiver, doing work, say, by raising a weight like 
that of an ordinary accumulator, thus storing up energy. At 
the middle of stroke the inward movement of the pot piston 
ceases and an outward movement commences; the water 
then re-enters the cylinders from the receiver, and gives out 
energy in the direction of the movement of the steam piston, 
thus helping it forward, and restoring the energy stored up 
in lifting the weight during the first half of the stroke. The 
pots being equal and in pairs, the components of their piston 
pressure, at right angle to line of motion of the piston, are in 
equilibrium and need not be discussed. It will also suffice 
to consider the pressure of one pot, doubling its amount for 
the pair. Let AB, Fig. 4, be the path swept through by 
the pin connecting the pot piston-rod to the main piston- 
rod. Let O be the centre of oscillation of the pot, situated 
in a line perpendicular to A B, through its central point. 
Draw the are ADB. Then it is evident that the stroke of 
the pot pistons is equal to the versine C D. From this we 
can at once calculate the total work done in forcing in the 
pot piston during the first half of the stroke, and given out 
again in the second half of the same. 
Let area of a pair of pot pistons. 


a pene sot on the same per square inch. 
Then Pa = total pressure on a pair of pot pistons. 
Let S = stroke of pots. 


The work done = Pas. 
ButS =AO-OC=DO-O0C 
= DO — (AO? — (AC) }. 
But AO? = AC? + C 0? 


AndDO =AO= VAC? + CO? 
Hae S = JT +00 - Td 
LetAC =handCO=d 


S=J/R+@-d. 
In this case h = 2’, d = 1°375’ hence S = 1-094’ 
Also P= 200 lb., A= 100 nearly, hence W = 1:094 x 20,000 
= 21,880 foot.-lbs. 
If we divide this by the half-stroke 2’ we obtain the mean 
or average pressure, opposing the main piston during the 
first half of its forward stroke, and assisting it during the 


— = 10,940 Ib. 


As the area of the high-pressure piston is 374 square inches 
nearly, this is equivalent to an average pressure of about 
29 lb. per square inch deducted from the forward pressure 
during the first half of the stroke and added to the pressure 
during the second half. 

So far the mean effect of the oscillating cylinders has been 


second half, or 


Fig. 5 


stroke to any convenient scale, and make A B bisect A, B, at 
right angles and prolong too. Make B O to same scale equal 
to h, the distance of pot-axis from line of motion of the 
connecting point of the pot piston-rod with the main piston- 
rod. Graduate both AB and A, B, similarly. With radius 
O R and centre O, equal to the pot-pressure p, draw a circle. 
Draw rays from the centre O to the various graduation of A, By). 
From the points where these rays cut the circle draw parallels 
to A B, cutting ordinates drawn through the corresponding 
graduations in AB. Joining the points thus found, a curve 
is formed whose ordinates represent the pressure exerted by 
the pots in the line of motion of the main piston-rods. The 
ordinates below the base-line are negative, and represent pres- 
sures opposing the motion of the main piston from left to right. 
Those above the same are positive, and represent pressure 
assisting the motion of the main piston. The curve thus ob- 
tained resembles the projection of a spiral, or a harmonic 
curve. It differs from it in that the two branches have 
two asymptotes, parallel to the base-line and touching 
the generating circle for the generating circle. It will 
be observed that whatever radius be chosen for the gene- 
rating circle, or, in other words, whatever be the pot- 
pressure, the form of the curve will always be similar, the 
area above and below the base-line, or the work done against 
or with the piston’s motion being directly proportional to the 
pressure in the pots only. It will also be apparent that the 
curve of pot-pressures resembles that of the combined 
forward pressure of the expanding steam ; and by selecting a 
proper pressure in od, it may be made to coincide closely 
with it when reversed. By combining the positive and 
negative pressures of the pot diagram with the steam.diagram 
a final line of resultant forward pressure may be obtained, 
differing so little from a horizontal line that the difference 
may be adjusted by the inertia of the moving parts. 


(To be continued.) 








ELECTRIC RAILWAY TROUBLES. 


Tue thirteenth convention of the United States 
National Electric Light Association opened in Providence 
on the 17th of February. Some intresting speeches 
of a more or less impromptu nature were made during 
the meeting. The following, made by Mr. Sprague, is 
not only very instructive, but highly amusing as well. It 
seems that the electrical railway engineers are having 
experiences very similar to those of Stephenson in the 
early days of steam locomotives :— 

Mr. F.-J. Sprague said: ‘‘ I feel somewhat embarrassed by being 
called upon to speak here to-day. The request that I do so has 
been somewhat sudden. While the hum of the motor may be 
called the song of emancipation, like the hum of many another 
song, it is best when quietest ; and 
since my musical education was early 
neglected, I am not able to compose 
music to go with it. I once made 
the remark that I owed much to 
iB Providence energy-and the industries 
' of Providence for some of the 
earliest success in electric railway 
work. A gentleman looked at me, 
and said, in a somewhat sarcastic 
manner, ‘I think you do owe much 
to Providence.’ Our thoughts to- 
day seem to run in a reminiscent 

th, and I will indulge a little 

it in that direction myself. While 
the commercial history of electric 
railways is in many respects well 
known, perhaps some of the inside 
history is not so well known, and 
the story which I shall tell in a 
very brief way is nothing more 
nor less than the story which is 



























considered. Next to examine the pressure which they exert 
at each successive point in the stroke. To do this, it will be 
convenient to reduce their action to its equivalent in pounds 
per square inch on the high-pressure cylinder. Let A = area 
of the high-pressure cylinder and let p be the equivalent pres- 
sure exerted thereon by the pot pistons, when horizontal or 
parallel to the main piston. 


Then p = “ : ’ 
2001b. x 100 
375 
166 x 100 
375 

Referring to the diagram, Fig. 4, with O asa centre describe 
the circle PQ RS X, and radius representing to any convenient 
scale the pressure p, which is constant. Then it is clear that 
the component of the pressure p, parallel to the line of the 
main piston-rod A B is, at the commencement of the stroke, 
equal to the perpendicular P W measured on the scale used 
for p, in drawing the circle, whose radius represents the con- 
stant pressure. At any other points of the stroke such as T 
and V, the perpendicular, or lines QV, VS, represent the 
resultant pressures parallel to the main piston-rod respec- 
tively. The cosines O W, O U, represent the pressures 
perpendicular to the rod, which are balanced by those of the 
opposite pot of the pair. 

At the centre of the stroke C the resultant is zero. The 
resultants to the left of the centre line are negative, and 
represent pressures opposing the piston; whilst those to the 
right are positive, and represent pressures assisting the motion 
of the piston, which in both cases is supposed to be in the 
direction of the arrow—from left to right. On the back 
stroke the signs will be reversed. The actual pressure at 
each instant can be conveniently determined graphically as fol- 
lows :—Make A B, A, B,, Fig.5,each equal to the length of 


P = 2001b., then p = = 53 lb. nearly, 


or if P = 166]b., then p = = 44 Ib. nearly. 


A 
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common to every earlier enthu- 
siast in the commercial develop- 
ment of electric railways and of 
electric lighting. I remember in 
1879, 1 was on duty on board a 
naval vessel, on the coast of Japan. 
1 had before that time been at the 
Naval Academy and had graduated 
there in 1878, and just at that time 
Edison, Bell, and other electricians 
were prominent in the field, and 
there was stirred up in me a love for 
electrical matters and a desire to be 
associa’ in some way with their 
development. The United States 
Navy Department at that time 
was not very encouraging to any 
such ambition. I went the way of 
all other midshipmen and drifted 
j out to Asia; but the story kept coming of the discoveries 
| made in electric lighting by Thomson, Brush and others—all 
| these things came drifting out there, and I became 
| very nervous under it. At that time I was trying 
to invent an electric motor, and I meditated very seriously 
sending a request to the Navy Department to be allowed to 
come home on a sailing vessel—I could not afford to go home on 
asteamer. Well, by some good intervention, I was ordered back 
| to the United States, and I went to Ansonia, Conn., and saw an 
| experiment in the transmission of power which was very remark- 
} ble. Mr. Wallace, of Wallace and Sons, of Ansonia, is a man 
| whose position in the history of this enterprise has never been fully 
| appreciated. I went there, knowing him personally, and was taken 
through his factories, and he said to me: “Sprague, let 
me show you something. He had one of those old four-pole 
armature machines. He had it connected with a dynamo; he 
turned on the current, and pretty soon this thing was running two 
or three thousand revolutions a minute. He said: ‘It is no 
good.’ I asked why. He turned to one of the men and said: 
‘Get hold of thearmature,’ This armature, I suppose, was about 
10in. in diameter. The man got hold with the brake on the rim 
of it, and finally began to bring it down, lowering its speed, and 
finally brought it toa dead rest. In that simple experiment he 
outlined he overlooked the most remarkable fact that he had 
to deal with—that the energy which was being developed was 
not the sole question, but its torsional effort multiplied by 
the speed with which it was travelling. Had Mr. Wallace 
seized on that single point, or had I or anybody else at that 
time, the transmission of power would then have been very 
much advanced. Mr. Wallace at that time, if I remember rightly, 
was building a machine invented by Mr. Farmer, certainly one of 
the earliest and most esteemed pioneers of electric science in this 
country. Mr. Farmer was then a crippled man, confined to his 
chair. He was attached to the torpedo station at Newport, and 
had invented a machine for use in torpedo work on board ship. 
One of his machines was one of the first machines that I ever had 
the pleasure of dealing with. With a lack, perhaps, of some of 
the formalities which are necessary in official life, I applied for the 
whole second floor of the machine shop in the Brooklyn Navy 
‘Yard. I think that was in 1880 or 1881. I got one lathe, and in 











216 


THE ENGINEER. 





Marcu 13, 1891. 








that lathe I set up a Wallace-Farmer machine, and made the first 
experiment I ever made in the building of a dynamo or motor. 
My work from that time fell off. My duties called me out of 
the United States, and it was not until 1882, at the Electrical 
Exposition in London, that I was brought to a consideration of the 
tremendous advance that electricity was making. Of the history 
of the electric railway enterprise, however, you are all well aware, 
though perhaps you are not familiar with some of the inside diffi- 
culties with which we had to deal, and the amount which was 
necessary to conceal from the general public. The contract for 
that Richmond road was taken in 1887. I had never seen the 
road. I remember to this day the impression that came over me. 
I had been talking with John Stephenson, the pioneer car builder 
of the United States, and he said: ‘I do not believe that 
any self-propelling car can operate under street car condi- 
tions; I am acquainted with fourteen in the city of Paris.’ 
I said: ‘ Mr. Stephenson, there has been one difficulty with those 
—not one of them utilises the weight of the car for purposes of 
traction.” The first machines that were built were built for storage 
battery experiments on the West-end Railway, Boston. Sub- 
sequently, when I went to Richmond I saw a grade of 10 per cent. 
My heart fell within me, and I said, it is utterly impossible for any 
car to climb that hill. I came back to New York and had some 
consultation in a retired room there that settled this question: Is 
it possible for any car to mount a 10 per cent. grade? Everybody 
said it was not, and I confess that I myself thought it was impossible. 
Shall we use a cable on that 10 per cent. grade and trust toelectricity 
for the balance, or shall we < eco the gearing of the machines! 
We had a single-geared bi Mr. Joh , who I think is a 
sort of John the Baptist in the electrical profession—a sort of 
forerunner of good things—said we had better find if we could get 
up the grade at all. Back to Richmond I posted. I started out 





one night when there had been an election, and the streets were | 


filled with a crowd of drunken men. We went down in great 
shape, and then just before us was this grade. I said to the 
superintendent : ‘ We cannot mount it.’ ‘ Well,’ he said, ‘ it 
will go up, and I will bet you 5 dols. I will take you up.’ We 
started and we mounted the hill. When we got to the top it 
had settled the question of traction on a 10 per cent. grade ; 
it had also settled the fact that the motors we had were altogether 
too small and too light, because they were hotter than perhaps the 
furnace in an electric welding apparatus. Getting to the top, 
we thought the best thing we come do was to stand still a little 
while. One of my assistants, Mr. Green, was with me. I said to 
him: ‘Green, I think we had better send for some instruments ; 
I think a little accident has happened to one of the hines.’ So 


entirely a sound one; it is based upon past results, not upon 
future promises. The gearing of the present motor will disappear 
from the electric motor of the future, and it is a very near future. 
It will be an electric motor driving direct without any reduction 
whatever. Its revolutions will be coincident with the revolutions 
of the wheel. The day of the gearing is fast approaching an end, 
and surely those who have had experience with gears of electric 
motors can feel encouraged by that fact. 

“Of late I have been not exactly in the position of Mr. 
Thomson, where the infant swallowed up the larger imen, but 
I have been very much in the position where the infant got very 
thoroughly swallowed up. In New York City, the question of 
rapid transit is coming to the front. That we shall have there 
electric railway transit, I think that no man who knows the 
history of this industry will doubt. What form it will 
take no man will tell. While I am an advocate of one wire, 
if necessary, overhead, I am an advocate of putting every- 
thing underground as far as ible. I do not believe in 
the theory of God’s free air in New York City, where the air is 
monopolised by three as gay ey from ten to fourteen storeys 

, and the Bel 


high, the elevated railroa | Telephone oe But 
I believe in God’s free earth, where we can go independent of 
grades and independent of th diti We have had the 





most remarkable example of that method of operation in London. 
I had the pleasure of visiting the Suburban and South London 
Railway ae the guidance of Mr. Hopkinson, the engineer. I 
told him there could be no question of the of that enter- 
prise ; and I think the reports received here since from the other 
side have shown the correctness of that prediction.” 
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Water-supply conduit,—For a new water supply for Salt Lake 
City, Utah, an aqueduct is to be built from Parley’s Creek. The 
water will be taken by short masonry conduits or iron pipes into a 
gate and screen chamber, from which a conduit 36in. diameter will 
extend 30,000ft. to the city. It will be of masonry, of circular 
section, with a uniform grade and built below frost line, with man- 
holes at intervals of 1000ft. There will be tunnels on the line 52in. 
wide and 72in. high. The concrete masonry is to consist of one 
part of hydraulic cement, two of sand, and three of broken stone 
or clean screened gravel. The cement is to be equal to the best 
Rosendale, and weigh not less than 601b. per cubic foot. Pure 
t, properly moistened and moulded, to stand a tensile strain 





we laid down in the bottom of the car until he got those instru- 
ments, which were four strong mules, for it was necessary to get 
that car back into the car-shed that night. ‘As I say, we are 
indebted very mach to Providence skill, and energy for the success 
of that road. That fact brought me face to face with the fact that 
it was n to make a complete change on sixty machines in 
Richmond in the matter of gearing. I was utterly at a loss what 
todo. There was no factory that I could go to in the world to get 
that built, except one, and that was the shop of Browne and 
Sharpe in this city. I said to the foreman: ‘We have met the 
worst obstacle I have ever seen in Richmond. We have got sixty 
cars, and are under contract to run. If we fail there, we delay the 
electrical development of this country ; we likewise personally go 
up. Now, I have got everything at stake ; I and my associates 
have got every dollar at stake ; the electric railway in this countr 
is largely at stake. The road has got to go, and go it must. Will 
you do for me what I ask, and put as many men and as much 
money and material as will be needed at my command for 
twenty-four hours a day until I recover the ition we 
have lost? He said: ‘I will.’ They went to work and made 
probably the most difficult piece of gearing they were ever called 
to make ; they made it in the course of four or five weeks. We 
started again in Richmond on February 2, 1888. The gearing had 
all stuck for lack of oil. Then the next thing we found was that 
the armatures were too large, and so we had to resort to electro- 
cution ; we had to cut off their heads, and every armature we had 
had to be rebuilt. We were using a 450 volt grounded circuit 
with a machine that was covered with water and mud. Every 
field magnet had been wound and re-wound three or four times. 

“Our next experience was that our armatures were ing 
to pieces. We tried no less than 65 different ki of 
trolleys, and had got one that worked reasonably well. We 
were attempting to run motors in both directions, and with a 
brush that was difficult to handle, and after trying a great variety 
of brushes we finally settled upon square bars of brass about gin. 
square, and every time the car would go through the street you 
would see a shower of brass dust, so we had the whole road marked 
from one end of the town to the other with a sort of golden path. 
The copper we were using was costing us 9 dols. a day, and it was 
raw material. Subsequently we adopted the use of carbon. That 
inside history of some of the work at Richmond has, of course, not 
ordinarily been told. I think the time has come when there is no 
harm in telling it. I think that people would have looked on the 
electric railway as out of the question if they had known of the 
straits we were going through. 

“With electric railway development in the last three years you 
have become perfectly familiar. The first geared machine, that is, 
a machine that was centred on the driving axle and geared to 
the car axle, was built by the Brown and Sharpe Company. They 
had one of the elevated railroad trucks in their shop some five or 
six weeks, and I think they are satisfied it will be the last they 
will ever have. The Armington and Sims engine of this city was 
the first engine we used, and the engines put in at Richmond have 
never, to my knowledge, been changed or caused the slightest 
trouble from that day to this. The wire we first used was made 
by the American Electric Company of this city. The forgings we 
used were from Bridgeport. So almost all material and work done 
at Richmond either emanated from Providence or from places 
within a short distance of it. 

‘There is a profession which owes much to the efforts of the 
electric railway people, and that is the legal fraternity. I see 
a representative here of an enterprising industry with which 
we have had some conflict—the Bell Pelephone Company. I have 
heard since I have been here a criticism that I should have been 
an advocate of an overhead wire—one only, remember—and had 
taken upon myself to get out an injunction against the Metro- 
politan Bell Telephone Company of New York. About two or 
three weeks ago we had a very providential storm. In what 
I consider one of the most beautiful portions of New York 
there is a magnificent line of poles with 170 beautiful wires 
in all directions and one to cap them, making 171 wires. 
A flaky fall of snow occurred and we found this army of 
poles lying flat in the street. We thought that the tele- 
phone company had so well built their line that Providence 
never would aid us. But after the storm we immediately 
had a meeting of the property holders, and by the next 
morning we had an injunction against the erection and maintenance 
of any poles or wires on the street. I have been somewhat criti- 
cised, but I think it nothing more than turning the tables on that 
company which, for the past two years, has been so successful in 
sitting down on the infringers of its patents ; and I think the public 
has some reason to be satisfied because the grounded circuit tele- 
phone is very largely disappearing from use, and more perfect tele- 
phone service is being adopted, and 60 per cent., if I remember 
rightly, of the lines in New York City are now underground, and 
we hope to see the balance of them there. 

‘As to the future of the electric railway, I heard with some 
interest what Mr. Monks stated. His objections to the double 
equipment have been based somewhat upon the cost. I think we 
all know the experience the electric lighting apparatus has gone 
through, and none of us can doubt, who know the experience 
electric railway ——— has gone through, that it is going to be 
made more simple, lighter, stronger, more reliable, and at much 
less expense, so that the objection which he raises 1 think is not 





of 120 1b. per square inch, after having been immersed in water 
seven days ; a mixture of one of cement to two of sand to stand 
25 Ib. per square inch under similar conditions. The stone to be 
}in. to 2in. in greatest diameter. Concrete masonry to be laid to 
templates, and in horizontal courses 6in, thick. Brick masonry to 
be of bricks 2}in, by 4in. by S8in., laid in a mortar composed of one 
part bydraulic cement and two parts sand. Brick and concrete 
masonry in the conduit to have an interior finish of cement plaster 
hin. thick, the plaster being com of Portland cement and 
sand one to one. Cast iron pipe to be 36in. diameter, lin. thick, 
and to stand a hydrostatic pressure test of 300 1b. ead square inch, 
and to be coated with pitch by a hot bath at 300deg. Fah. Lead 
and oakum joints. rought iron pipe 36in. diameter, 0°36in. 
thick, lap welded or rivetted. Wooden pipe 36in. diameter, of staves 
of Californian redwood 6in. wide and 2in. thick, with radial edges, 
and secured by iron bands gin. thick and ljin. wide. The staves 
break joint by 2ft., making a continuous = 

Water tunnel.—Another tunnel is to built under Lake 
Michigan, at Chicago, IIl., to increase the water supply of the city. 
It will be 7ft. diameter, and 3000ft. long, being a continuation of 
the present shore inlet tunnel, 1500ft. long. At the outer end will 
be the intake shaft, with a crib at the end of the breakwater. The 
clear width inside will be 7ft., and the clear height 7ft. 2in., the 
top and bottom arches being semi-circles. It will be lined with 
13in. of brick masonry, in three rings, the bricks being laid longi- 
tudinally, with the edges inward, and with toothing joints. All 
joints to be filled by pressing the bricks into the cement, and not 

y pressing the mortar between the bricks. The joints between 
the courses not to exceed }in. thickness, and the collar joints 
between the rings not to be less than jin. thickness, Any space 
outside the brickwork to be filled solid with brick masonry. 
Bricks to be 2}in. by 4in. by Sin. The mortar is to be of one part 
cement and one of clean sharp beach sand. There will be a 
polygonal timber and stone crib, surrounding a polygonal shaft 
well, 15ft. by 30ft., with walls 20ft. thick. Also an intake and a 
working shaft, each 7ft. 6in. diameter, with two concentric steel 
shells and concrete filling between. The body of the crib will be 
filled with stone rubble 8in. to 24in. in size, The steel cylinder 
shafts will be sunk to 6ft. below lake bottom, or 31ft. below datum, 
and will be continued by brick shafts of the same diameter, with 
walls 13in. thick. The Portland cement mortar for concrete and 
tops of shafts will be one part cement to three parts sand. The 
natural cement for lower parts of shafts will be one part of best 
American natural cement, and one part clean coarse ch sand 
from the lake shore. 

Railway tunnel.—A tunnel is proposed at Duluth, Minn., under 
the canal crossing Minnesota Point, to connect that part with the 
city and make it easy of access and available for business pu y 
There will be two galleries, one for a double-track railway, and one 
for a roadway and footpath. The material is coarse gravel and fine 
sand. For that part of the tunnel under the canal, and for 25ft. on 
each side, the pneumatic process will be used; while for the 
remainder of the tunnel and the approaches the freezing process 
will be used, under the Poetsch and Sooysmith patents. There 
will be three pneumatic caissons, 100ft. by 79ft., surmounted 4 
cofferdam extending 6ft. above the water line. The caissons will 
be under the canal, leaving 75ft. waterway for navigation. The 
tunnel will be made by an open cut, and will be built of concrete 
masonry. The other portions of the tunnel and the approaches will 
be built in the open air by the use of the freezing process or of 
caissons. Pipes will be sunk throughout a section 100ft. long, and 
of sufficient number and depth to freeze the material to a depth of 
15ft. below the tunnel, an on each side, by the circulation of a 
freezing mixture. An open excavation will then be made, the 
tunnel built the cut filled in, and another section opened. The 
depth of water in the canal over the flagging covering the tunnel 
will be 22ft. In order to reduce the cost by shortening the tunnel, 
it is pro’ to adopt heavy grades, and to use the Abt system of 
rack railway and locomotives for working the railway ; under the 
canal the grade is 1 per cent., but the approaches have grades of 
= per cent. The cost will be from 1,000,000 dols. to 1,500,000 

ols. 

Heavy locomotives.—Some exceptionally heavy engines have been 
built to work the traffic through the St. Clair tunnel, under the St. 
Clair River, between Port Sarina, Ont., and Port Huron, Mich., on 
the line of the Grand Trunk Railway. They are side tank engines 
of the decapod type, that is, with five pairs of driving wheels, but 
they have not the two-wheeled leading pony truck which is gene- 
rally used on decapod engines. The cylinders are 22in. by 28in. ; 
wheels—all drivers—50in. diameter ; wheel base, 18ft. 3in. ; the 
boiler is 6ft. 2in. diameter, with a shell of gin. steel ; the fire-box 
is 11ft. long, and 3}ft. wide; there are 280 tubes, 2}in. diameter 
and 13ft. 6in. long. The fuel will be anthracite, and will be carried 
inarear bunker. The side tanks have a “ews goes 2000 U.S. 

lions. Air brakes are applied to all the wheels. The engines are 
intended to run in either direction, chimney or bunker first, so the 
cab is placed at about the middle of the boiler, and there is a sand- 
box and head-light at each end. The weight of the engines is 
80 tons in working order. They are guaranteed to haul a train 
load of 760 gross tons, equivalent to a train of 25 to 30 loaded 
freight cars, up a grade of 1 in 50. The tunnel is 6000ft. 
long, with approaches of 1950ft. and 2500ft. on the American and 
Canadian sides, and the grades of the ong are 105ft. per 
mile. The tunnel is lined with iron, and the lower part has an 





inside covering of cement to protect the iron from the brine which 
drips from the refrigerator cars. There is only one track, which is 
lai = flange rails of the Sandberg pattern, weighing 100 Ib, 
per yard. 

Railway accident.—A_ very serious railway accident occurred 
February 20th, near Kightieth-street, New York, in the tunnel 
approach to the Grand Central Depdt at Forty-second-street. A 
train of cars with some cleaners on was on its way up to the 
yards above Mott Haven, where cars are washed and cleaned, 
when it was run into by a following passenger train. Of the twelve 
employés in the rear car of the empty train seven were killed, two 
of them being burned to death in the wreck. The accident 
occurred in a double-track tunnel, on each side of which is a 
separate single-track tunnel. It is protected by the interlocking 
switch and signal system, but in consequence of the limited space, 
pot signals are used instead of the ordinary semaphores. As the 
traffic is heavy, and any accident would seriously interfere with 
the working of the trains of the several lines centreing at the 
Grand Central Depét, gongs are fitted to the signal posts, and to 
run past a signal when at danger is considered one of the most 
serious offences an engine driver can commit. The gong is worked 
by a treadle lever, which is depressed by every passing wheel ; when 
the signal is at ‘‘danger” every movement of the treadle sounds 
the gong, but when it is at “‘ track clear” the hammer is out of 

r. e signal operators declare that the signals were set at 
anger against the } train, but the engine driver and fire- 
man claim that a white light was shown at distant and home 
signals, and that no gong was heard. The weight of evidence thus 
far appears to be on the side of the train men. The tunnel is very 
generally obscured by smoke and steam from ing engines, and 
on the morning of the accident it was made worse by the fog, 
which comes in at the open parts of the top of the tunnel. 

United States Navy.—The new monitor, the Miantonomoh, has 
been completed, and will be put in commission shortly. Length 
over all, 262ft.; length on water-line, 259ft.; beam, 55ft. 2in.; 
depth, 16ft. 4in.; depth of hold, 14ft.; mean draught, 14ft.; dis- 
placement to mean draught, 3824 tons ; freeboard, 25in. The hull 
is on the cellular system, with eighty-seven watertight compart- 
ments and a double bottom. The side armour is 7in. thick amid- 
ships, and 5in. thick at the ends. Deck armour, 2in. thick. There 
are two turrets 24ft. Gin. diameter, with ll4in. of armour. The 
cabins and living places are 7ft. high, lighted by deck lights. 
Ventilation is provided for by centrifugal blowers, with a capacity 
of 20,000 cubic feet of air per minute. There are twin screws 12ft. 
diameter, 17ft. to 21ft. pitch, with four blades. They are driven 
x compound engines, which are inclined towards one another. 

he cylinders are 32in. and 48in, diameter by 42in, stroke. Steam 
is supplied by four return-flue boilers 12ft. 44in. diameter, and 
Oft. 10in. long, each with three furnaces. Each boiler has 61°5 
ye feet of grate area, and 14634 square feet of heating surface. 

orking pressure, 801b. The smokestack, pilot house, ventilating 
shaft, &c., are heavily armoured for some distance above the deck. 
Each turret revolves on twenty steel conical wheels, and has a 
conning tower on top with 9in. of armour. In each turret will be 
two 10in. breech-loading rifles, 274ft. long and 60,5001b. weight. ; 
initial velocity of 400 lb. projectile with 200 lb. of powder, 2100ft. 
i second ; muzzle energy. 15,299 foot-tons ; muzzle penetration, 

in. of wrought iron. be elevation and loading is done by 
wer. There will be a secondary battery of four 
6-pounder Hotchkiss guns, Gatling guns in an armoured top on 
the military mast, torpedo nettings, and search lights. Indicated 
horse-power, 1426; speed, 11 knots, Coal capacity, 332 tons; 
equal to six days’ steaming. 





hydraulic 








LAUNCHES AND TRIAL TRIPS. 


The s.s. Blenheim, which has been built by Messrs. Wm. Gray 
and Co, for Messrs. Wilson and Corner, of Whitby, also had her 
trial on Saturday last. She is 295ft. in length, 38ft. 10in. broad, 
and 22ft. 10in. deep, and takes Lloyd’s highest class. The Central 
Marine Engine Works of Messrs, Wm. Gray and Co. have supplied 
the engines, which are of the triple expansion type, having 
cylinders 22in., 35in., and 59in. diameter, with a stroke of 39in. 
There are two large steel boilers, working at a pressure of 160 Ib. 
per square inch. The performance of the ship and her machinery 
was, we are informed, highly satisfactory. 

On Saturday last the steel screw steamer Buckingham made her 
trial trip in the bay off Hartlepool. The vessel has been built by 
Messrs. Wm. Gray and Co,, to the order of Mr. Christopher 
Furness, for Messrs, Raeburn and Verel, of Glasgow. Her dimen- 
sions are :—Length over all, 324ft. ; breadth, 40ft. 6in. ; depth, 
23ft. 84in.; and her deadweight capacity is about 4350 tons. The 
engines, which are of the triple expansion tyre have been made by 
the Central Marine Engine Works of Messrs. William Gray and Cc., 
and are of the size re by the makers 1300 indicated horse 
power. Steam is supplied by two large steam boilers working at a 
pressure of 160 lb. per square inch, After the usual adjustment 
of compasses a light trial for over an hour was made with the log 
overboard, the — running eighty revolutions per minute, and 
the speed of the ship being 12 knots per hour. © owners were 
represented by their superintending engineer, Mr. Thomson, and 
the builders by Mr. Thos. Mudd. The trial was a very satis- 
factory one. 

Messrs. Short Brothers on the 7th inst. launched a screw- 
steamer, built to the order of Mr. John Sinclair, West Hartlepool. 
Her principal dimensions are :—Length p.p., 180ft.; breadth, 
29ft. ; depth, 12ft. ; and she has been designed to carry a large 
cargo on alight draught. The engines are by Messrs, W, Allen 
and Co., Scotia Engine Works, of 154, 25, and 4lin. cylinders 
and 27in. stroke, with steel multitubular boiler of 160 lb. 
working pressure. ‘The vessel is constructed to the highest 
class in Tioyd’s Registry for steel, and has a long raised 
quarterdeck, bridge amidships over engines and boiler, and 
topgallant forecastle. She has three very large hatchways, 
two steam winches, and donkey boiler, steam steering gear, &e., 
and is fitted with water ballast in the fore and after holds. Both 
peaks are fitted as trimming tanks. The engine skylight is fitted 
with six of Mason’s skylights each containing two Yin. lights. 
The saloon is similarly fitted with Mason’s sidelights. On leaving 
the ways, the vessel was named Sinclair, by Mrs. Sinclair, of West 
Hartlepool. The hull, engines, and boilers have been built under 
the personal supervision of Mr, George N. Arnison, jun., of 
Sunderland. 











Herr J, W. ScHWEDLER.—A complimentary address to HerrJ. W. 
Schwedler, signed by upwards of 3500 admirers of his services to 
architecture in its scientific and practical aspect, was presented to 
him on his retirement, on March lst, from his office of General 
Inspector of Public Works in Prussia. The address expresses the 
hope that many years of further beneficial work may still be 
granted to him. The list of signatures, bound in an artistically- 
embellished volume, is headed by the name of the Minister of 
Public Works, and contains, besides the names of 3000 German 
engineers, those of the most prominent engineers of Austro- 
Hungary, Switzerland, a Russia, England, Holland, Belgium, 
Sweden, and America. The Centralblatt der Bauverwaltung, the 
organ of the Public Works Department, in a special issue of 
March 4th, devoted to Herr Schwedler, expresses great satisfaction at 
the readiness with which eminent English, as well as other foreign, 
engineers have, by their signatures on this special occasion, con- 
tributed to the promotion of beneficial relations among the members 
of the engineering profession of the various nations generally. It 
also publishes, by permission, in German, a paper on “ Iron Per- 
manent Way” contributed by Herr Schwedler to the ‘‘ Minutes of 

ings” of the Institution of Civil Engineers. vol. Ixvii., 
which contains an original and apparently the first theory of tke 


strength of the permanent way of railways ever made known. 
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THE IRON, COAL,.- AND GENERAL ‘TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

A QUIET busi ti to be t ted in most departments 
of the Birmingham and district iron, steel, and engineering trades. 
Orders are not remarkable either for their frequency or magnitude, 
but still the satisfaction of immediate requirements keeps the 
various works and foundries fairly well engaged. The toreign 
demand is a subject of considerable attention just now, and it is 
admitted on all hands that, if this were better, a decided improve- 
ment would soon be apparent in the condition of things. The 
disturbances in South America have affected some local firms very 
considerably, more than one railway carriage and wagon firm 
having had its turnover considerably diminished by the troubles in 
that part of the world, The Australian demand is, however, 
looking up, and from India some fair lines are being received. 

A quiet tone prevailed on Change in Birmingham on Thursday 
afternoon, and sellers were more numerous than buyers. At the 
same time, a fair amount ef business was done. The cessation of 
the Scotch blast furnace strike was one of the topics of conversa- 
tion. It was admitted that the immediate effect would be to 
throw a considerably larger quantity of pig iron upon the northern 
markets than has lately had to be dealt with by them, and it 
remains to be seen whether or not this circumstance will lead to a 
weakening of crude iron prices of any moment. A temporary fall 
in the Glasgow, and also in the Cleveland and Barrow market has, 
as was anticipated, been experienced, but on the whole it is 

rhaps better for trade generally that the dispute should have 
sh settled, and that traae should resume its normal conditions. 

Marked bars are still quoted in the Midlands, £8; merchant 
sorts, £7 5s. ; and common, £6. Tube strip remains £6 1ds., and 
sheets are in slightly better request at £7 tor singles, £7 10s. for 
doubles, and £8, ora little over, for trebles. 

The proposals which have lately been current to restrict pro- 
duction in the crude iron trade have not so far led to any prac- 
tical effect, but some of the blast furnace proprietors are lessening 
their make in individual cases, and the probability is that, unless 
a better demand is experienced, this policy wil] be still further 





pursued, Meanwhile, cinder sorts are quoted 40s, ; part mines, 
45s. to 47s. 6d. ; all mine hot blast, 70s. ; and all mine cold blast, 
97s. 6d. to 100s, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Mauchester.—If anything, the condition in the iron 1. le 
throughout this district becomes still more unsatisfactory, There 
is a continued downward movement in prices without bringing 
forward any increasing volume of business, whilst makers and 
manufacturers are practically unable to secure any appreciable 
relief in the way of reduced cost of production. With regard to 
the iron-using branches of industry, the prospects are also less 
encouraging, and even the reports ot the engineering trades union 
organisations are beginning to admit a declineintrade, Although 
in face of this an agitation, as I mentioned last week, has been 
commenced in this district tor fifty-three hours per week—which I 
may add is the tirst step in this direction in any important inland 
industria] centre-—many of the more r ble and ible men 
would rather have preterred to leave things as they are, and cer- 
tainly a large proportion of the men would not be disposed to push 
matters to an extreme point, with a view of enforcing their 
demands, should the employers be unwilling to concede the 
lessened rate of hours. The eight hours’ question is shortly to be 
voted upon by the Amalgamated Society ot Engineers, but this is 
not so much with a view of enforcing it upon the trade, as simply 
to obtain the opinion of the members upon this question, similar 
to what hasalready been done by other organisations. 

The Manchester Iron Exchange, on Tuesday, was only moderately 
attended, and there was again a very depressed tone all through 
the market, a further giving way in prices during the week tending 
to produce a still more unsettled feeling in the minds of buyers, and 
business generally was restricted to the merest hand-to-mouth 
requirements, for all brands of pig iron prices are lower as com- 
pared with last week. Lancashire makers are not now quoting 
more than about 46s. 6d. for forge to 47s. 6d. for foundry, less 24, 
delivered equal to Manchester, but even at these figures they are 
practically still out of this market, district brands of equal quality 
being offered at much lower figures, and where any business 1s 
being done by local makers it is chiefly in small parcels for special 
requirements with their regular customers. For Lincolnshire iron 
sellers are taking very low figures, forge qualities being obtainable 
without difficulty at 44s. 6d, and 45s., and foundry numbers at 
45s, 6d. to 46s., whilst Derbyshire ranges from 44s, and 45s. for 
forge qualities up to 49s. and 50s., less 24, as the full average 
figures for good foundry qualities delivered equal to Manchester. 
Outside brands could be bought at lower figures, good foundry 
Middlesbrough being readily obtainable at about 50s, 4d. to 
51s. 10d., and Eglinton at about 56s, 6d. to 57s, net cash, delivered 
equal to Manchester. 

in the steel trade business also is still of the most limited 
character possible, with a continued easing down in prices. In 
hematites no transactions of any importance are reported, and 
good foundry qualities do not average more than about 60s. to 61s., 
less 24, delivered equal to Manchester. In steel plates suitable for 
boiler-making purposes there is no buying of any moment going 
on, and the small orders that do come upon the market are com- 
peted for at extremely low figures. For the best qualities makers 
ure now prepared to accept about £7 12s. 6d. to £7 15s.; whilst 
merchants in some instances are quoting as low as £7 5s, to 
£7 10s, per ton, delivered to consumers in the neighbourhood of 
Manchester, 

The manufactured without improvement, 
and there is conti gz y in prices, Although 
makers are not willing to contract forward at the present unre- 
munerative rates, they are prepared to accept prompt specifications 
at very low figures to keep works going, and for delivery in the 
Manchester district bars could be bought at £5 17s. 6d. to £6 per 
ton, hoops at £6 2s, 6d. to £6 5s,, and sheets at £7 5s, to 
£7 10s. per ton. 

Activity, so far as employment upon orders actually in hand is 
concerned, is still generally well maintained throughout the 
engineering trades of this district, and the returns of the trades 
umion organisations do not show any increase in the number of 
out-of-work members in this district, the percentage in the 
Amalgamated Society of Engineers being still not more than about 
two per cent., and in the Steam Engine Makers’ Society a little 
under one per cent. of the total membership in receipt of out-of- 
work benefit, There is, however, an increasing number of pattern- 
makers coming out of employment, which is an indication of a 
lessening quantity of new work actually in preparation, and over- 
time is gradually being discontinued at many of the works. Reports 
from employers are to the effect that new orders are not coming 
forward anything like so freely as they were some time back, and 
the new business offering is becoming more difficult to secure, 
customers in most cases being only prepared to place out their 
orders at considerably lower prices than have hitherto been 
obtainable. 

During the week a meeting of the Manchester district branch of 
the Iron Trades Employers’ Association has been held to take into 
consideration the application made by the men for a reduction in 
the working hours to 53 per week, but no definite decision has at 
present been come to with regard to the matter. I may add that 
before the circular was sent in to the employers the question ,was 
voted upon by the men in the various branches throughout the 
district, and it was carried by a large majority, many of those who 
voted against it doing so not because they were opposed to apply- 





iron trade remains 
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ing for a reduction in the working hours, but rather because they 
prefer waiting until they can go in for the eight hours per day, 
which is now being pushed to the front. 

An overhead power travelling crane of exceptionally large 
dimensions, having a span of 71ft. 6in., and a lifting capacity of 
12 tons, has just been completed for the Woolwich Arsenal by 
Messrs, Vaughan and Sons, of West Gorton, Manchester. This 
crane is rather different to those previously made by the above 
firm, and which have already been noticed in THE ENGINEER. It is 
of the type known as shaft driven, and is actuated by a square 
shaft running along the sides of the shop walls, and carried 
throughout by Vaughan and Foster’s patent shaft support. All 
the movements are controlled from a cage attached to the crab, 
where the attendant is within easy reach of a set of hand-wheels for 
actuating a series of improved double friction clutches, two being 
available for each motion ; whilst a powerful screw brake admits of 
theload being lowered rapidly whenrequired. Forlifting heavy loads 
the cross traverse and longitudinal traverse motions have each one 
speed, and the hoisting motion two speeds ; but when the crane is 
dealing with light loads or working empty the speeds can, by a 
special arrang t, be i diately increased to nearly twice the 
previous rate. All the pinions and many of the gear wheels are of 
cast steel, and the shafts throughout are of mild steel. By the 
use of a right and left-hand grooved barrel the load is hoisted ina 
true vertical line, thus distributing the weight equally on each 
girder. The head of the hook, which is of the ram’s horn pattern, 
1s carried on hardened steel rollers, which arrangement permits 
of the full load being easily revolved. The firm, I may add, are 
well e ed on their special designs for overhead travelling cranes 
of all kinds, and amongst others have in hand a 50-ton rope-driven 
crane, suitable for a span of 60ft. and a travel of 240ft., for the 
new erecting shop now being built by Messrs, Fleming and Fer- 
guson, Paisley. 

In the coal trade there is generally not more than a moderate 
demand for all descriptions of 1uel. ouse-fire qualities are still 
moving off fairly well; but the lower descriptions of round coal 
are in lessening demand for ironmaking and general manufacturing 
purposes, whilst engine fuel continues to hang upon the market, 
with commoner sorts especially generally active, and pushed at 
very low figures. For all descriptions of manufacturing coal and 
fuel there is a good deal of pressure on the part of consumers 
for concessions in price; but so far there has been no appre- 
ciably giving way, except upon engine fuel. There is, however, 
an increasing competition, with cheaper supplies coming in from 
outside districts, and the tendency of prices is certainly in the 
favour of buyers; but if any material reduction in prices has to be 
accompanied with a reduction in miners’ wages, it will certainly 
lead to a serious struggle with the men. At the pit mouth best 
house-fire coals still average 12s. 6d. per ton; second qualities, 
10s. 6d. to 11s.; common round coals, 9s. to 9s. 6d.; burgy, 7s. 6d. 
to 7s, 9d.; best slack, 6s. 9d. to 7s.; good ordinary descriptions, 6s, 
to 6s. 6d.; and common sorts, 4s, 6d. to 5s, per ton. 

In the shipping trade there is not quite so much doing, with 
prices slightly easier ; steam coal, delivered at the ports on the 
Mersey, ranging from 10s. to 10s. 6d. per ton. 

Barrow.—The market for hematite this week shows a weaker 
tone, and business has been done at the reduced price of 49s, 6d. 
per ton for hematite warrants net cash. There has been a fair 
inquiry for iron for immediate delivery, but it is reported that 
makers are fairly well sold forward. They cannot, however, make 
iron at a profit at the present price of raw material. Owing to this 
they have had to let go past an order representing 5000 tons, and 
work has gone out of the district altogether. Makers are quoting 
52s. for Bessemer Mixed Nos. net, f.o.b, They are considering the 
advisability of reducing the output of the furnaces. There are 
40 furnaces in blast, compared with 50 at the beginning of the 
year, and 55 in the corresponding week of 1890. Stocks of hematite 
warrants have been reduced to the extent of 6650 tons, making a 
reduction on the year of 11,509, and having 197,876 tons still held. 

There is very little new business being done in the steel trade. 
Rails are only in moderate request. eavy rails are quoted at 
£4 12s, 6d. and £4 1ds., light at £6, and colliery rails at £7. 

The trade in shipbuilding material is quiet, but there is every 
probability of an improvement. Ship plates are at £6 10s., angles 
at £6, and boiler plates at £7 5s. Hoops are in good request at 
£6 to £6 10s. Castings and forgings are in fairly brisk request on 
the part of shipbuilders, but in the other samples manufactured 
little or nothing is doing. s 

The Barrow Hematite Steel Company is about to put down a 
new light rolling mill for the purpose of rolling thin sheets and 

lates, which is expected to about double the present output. 

owerful engines are to be fitted by Messrs. Galloway, of Man- 
chester. A light rolling mill at Barrow will be a source of economy 
where there is a heavy one, as there is a great amount of scrap 
created by plate rolling. 

Iron ore is a quiet trade, but prices remain at 10s. 6d. to 11s. 
per ton net at mines, 

Coal and coke are in strong consumption, East Coast coal is 
still at 20s, 6d. to 22s. per ton, delivered. 

The shipbuilding and engineering industries are busily em- 
ened, and prospects of new orders are good. Messrs. Crcw and 

udolf, of Liverpool, have contracted with Messrs. Westray, 
Copeland and Company, of Barrow, for new boilers and triple- 
expansion engines for the s.s, Metapedia. Messrs. Westray, have 
also received orders to overhaul the two Isle of Man Steam 
Packet Company’s steamers, Mona’s Isle and Mona’s Queen, to be 
ready for the summer tourist season. 

The shipments for iron and steel are still depressed. Compared 
with last year there is a decrease on the week in steel of 11,446 
tons ; an increase in pig iron of 3975 tons, but on the year there 
is a decrease of 16,198 tons on steel, and a decrease of 1242 on pig 
iron, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Board of Trade returns for February show that the depres- 
sion has affected the iron and steel trades more severely than 
textile fabrics. In our staple industries of cutlery and steel the 
falling-off is alarmingly severe ; the United States, as was antici- 

ted, exhibiting the most acute decline. A fair amount of 
Sealeoes is being done in the steel-casting trade ; but in the general 
steel business the demand is far below the capacity of production, 
and prices are narrowed to the lowest point. Messrs. 8. Osborn 
and Co., Clyde Steel Works, have secured the renewal of a five- 
years’ contract with the Admiralty, for the supply of best cast 
steel to the Government dockyards. Some two dozen firms were 
competitors for the work. 

A perceptible diminution in business is reported in the rolling 
mills. Rolling for hire is not so largely done as at this time last 
year, there being a tendency to keep back orders in the hope that 
the excessive cost of fuel may be modified. A considerable quan- 
tity of the steel sent in is for the file trade, which is very much 
brisker, some good Government work being now in course of execu- 
tion. Wire rods are also in fair request, but the Swedish makers 
are now turning out paragon rods ready for use, instead of sending 
over the material to be worked into shape here. Steel, in the 
common sorts, is brisk. Old rails for re-manufacture are quoted at 
£3 10s. and £3 15s, per ton; new, £4 5s, 

It was expected that house coal would have fallen this month, 
but the return of snow and frost dispels all hopes in that direction 
for some time. At the time of writing the weather is as severe 
as any time this winter. A sudden accession of warm weather 
would weaken values, but I do not find any general idea that cal 
will be much cheaper this season. The International Miners’ 
Congress commences at Paris on the 31st inst. The Belgian 
delegates have submitted three propositions ; one is to consider a 
general international strike for an eight hours’ day for miners in all 
State-owned and private mines, Another is to arrange for the 





assistance of such districts as may strike in the event of the 
movement failing to be general. The English proposals mention the 
eight hours, but leave the question ina general form, without so 
much as naming the ugly word “‘ strike.” 

If buying and selling constitute trade, thereis very littie in iron. 
The barometer of the iron trade—i.¢., the Scotch market—has been 
going down fast the last week, the drop being ls. 8d. per ton. 
After a strike of five months’ duration the Scotch furnacemen have 
signified their willingness to accept the masters’ terms, and are 
resuming work at a reduction of 20 per cent. The blowing-in of 
furnaces will doubtless become general, and the first effect of this 
has been to lower prices, The rumours of further financial troubles 
help to depress the market. Hematite pig iron is offering at 
Sheffield at 59s, to 60s. per ton. 

In armour there is interesting item this week in the trial of 
an ‘ Ellis” compound plate, 6ft. by 8ft., and 8in. thick. The plate 
represented a quantity of armour made by Messrs. John Brown and 
Co, for a warship now being built by Messrs. Laird Brothers, of 
Birkenhead, for the Argentine Government, on whose behalf the 
test was carried out by the English Admiralty officials on board the 
Nettle at Portsmouth. Three Palliser chilled cast iron shot, of 
100 lb. weight, were fired at the plate from the 6in, breech-loading 
gun, with a powder charge of 32!b. The striking energy velocity 
was 1566 foot-seconds, and the striking energy 1700 foot-tons for 
each round, the shot striking the plate so that the points of impact 
were at the angles of an equilateral triangle of l5in. sides, All 
the projectiles were broken to pieces by the hard face of the plate, 
in which they made but very small indents, and only a few supei- 
ficial cracks. The trial, which was conducted in the presence cf 
several Argentine naval officers, as well as the representatives of 
the firms interested, was in every respect most satisfactory. 

In finished material, prices, although unchanged on tne whole, 
have a tendency to be weaker. The North-Eastern Railway has 
issued somewhat larger specifications than usual for tires, against 
the contracts with several firms in this district, and the Man- 
chester, Sheffield, and Lincolnshire Railway is inviting tenders 
for a further heavy lot of springs. It is hoped that the suspended 
Argentine orders for railway material will soon be put in hand 
again, as great difficulty seems to exist in that country for want.of 
sufficient railway wagons to carry their traffic. 

The directors of William Jessop and Sons, Brightside Works, 
Sheffield, after setting aside the usual amounts for depreciation 
and reserve, have decided d to the shareholders at 
the forthcoming annual meeting the declaration of a dividend of 
40s. per share, free of income tax, being at the rate of £6 13s. 4d. 
per cent, on the capital called up for the year ended December 
3lst, 1890. The dividend is at the same rate as last year. The 
reserve fund of the Hadfield Steel Foundry Company, at the 
last annual meeting, was increased to £17,000—not £10,000. 

Mr. Robert Clarke, eldest son of Dr. Clarke, Tankersley Grange, 
is leaving the Wharndliffe Silkstone and Lidgett Collieries for 
a mining appointment in Australia. The officials of the collieries 
gave Mr. Clarke a complimentary dinner on Saturday. Mr. John 
Peel, consulting manager of the Wharncliffe pits, presided, aad 
stated that at the present time it was absolutely necessary that 
a mining engineer should have a good knowledge of mechanical 
engineering, that he should know something of surgery, and be 
theroughly acquainted with the first principles of chemistry ; 
indeed, he ought to be able to discharge any work, from getting 
coal at the face, sending it expeditiously and cheaply to 
bank and market, and getting the cash to pay costs and wages. 
Inaddition, the law of the land required that his constant attention 
should be given to the absolute safety of his workmen. All these 
qualities were centred in Mr. Clarke. Mr. George Blake Walker, 
of the Wharncliffe Silkstone Collieries, has returned home from 
his voyage to Australia, where he went to inspect on behalf of 
an English syndicate several seams of coal in the Colony. 

Mr. Herbert Hughes, assistant law-clerk of the Cutlers’ Company 
and honorary secretary of the Sheffield Chamber of Commerce, 
gave to the Press Club of that town on Saturday an interesting 
account of his visit to Spain as one of the British representatives 
to the Industrial Property Convention, which sat last year at 
Madrid. Among other places visited was the Royal Armoury, 
which contained specimens of the world-renowned Toledo 
blades. On these swords was a simple though very distinctive 
mark—a circle, with two strokes or arrows passing from one edge 
of the periphery, through the circle, and out act the other side. 
He was amused to find that even in the fifteenth century the 
Germans were engaged in precisely the same nefarious pursuits 
that they now practised at the cost of Sheffield, and were gaily 
imitating the Toledo mark upon swords which undoubtedly were of 
German make. One of the principal offenders was named Western- 
berg, who hailed from that home of counterfeit marks, Solingen. 
Mr. Hughes added that he felt very tenderly disposed towards 
this German swordmaker, for he had actually on one of his 
weapons anticipated by some three centuries or more the opera- 
tions of the Merchandise Marks Act. On this particular 
weapon appeared the Toledo mark, coupled with the words, 
“En Allemania,” and. thus the Germans *‘in a moment of in- 
voluntary prophecy” had placed upon the sword a false indication 
of origin in the shape of the Toledo mark, but had coupled with it 
a direct indication of the country in which it was made. Mr. 
Hughes found that the celebrated manufactory of swords was about 
a mile from the city, and to the manufacture of swords was now 
added that of knives, sclssors, and fancy cutlery. The products 
seemed to him of good quality. 

The report of the Bilbao River and Cantabrian Railway Com- 
pany for the year 1890 has just been issued. The company is 
largely owned in the Sheffield district. The net revenue for the 
twelve months, with balance from last year, is £75,585, against 
£66,100 for the corresponding period of 1889. From this amount 
of £71,585, £50,000 has been deducted for depreciation, leaving a 
sum of £21,585, out of which the directors recommend further 
dividends making 6 per cent. and 5 per cent. for the year. These 
will absorb £20,853, and the balance—£73l—will be carried 
forward. The gross receipts of the railway for the past year 
amounted to £120,476, against £111,872 for 1889, and the 
working expenses— inclusive of royalties—to £50,889. The 
total shipments of iron ore from Bilbao River were, in 1890, 
4,272,918 tons, against 3,901,511 tons in 1889 ; showing an increase 
of 371,407 tons. The traffic carried over the company’s line 
amounted to 982,301 tons, against 901,284 tons; an increase of 
81,017 tons. The company’s traffic has kept pace with the general 
increase of the shipments in 1890, representing the largest year’s 
report yet reached. The directors report the conditions of the 
steel trade are not at present so entirely satisfactory as they were 
during the greater part of 1890, and the shipments from 
Bilbao River have fallen off for the past two months. 
At the same time, the company’s mining connections and 
deposits are in an excellent position for giving favourable 
trattic returns for the current year. Alongside the company’s line, 
on January 18th, the stocks ot ore amounted to 170,000 tons, com- 
pared with 100,000 tons un January 18th, 1890. The traffic tor the 
past two months of the present year amounted to 132,711 tons, 
and the receipts to £16,249, compared with 163,750 tons, and 
£20,433, for the corresponding period of 1890. A fourth repay- 
ment of £1 per share, amounting to £54,675, is to be made both 
on the preference and ordinary shares, in reduction of the nominal 
value thereof from £7 to £6 per share. 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market has been in a dull and unsatisfactory condition 
this week, and prices generally have dropped for pig iron, rails, 
and bars, while they have advanced fer plates and angles, the 
latter because some good orders for new vessels have been placed 
in this district and on the Clyde, one Scotch firm having within 
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the last few days booked contracts for over 15,000 tons. There is 
rather more doing also in plates and angles for engineering pur- 
poses, and accordingly some makers of plates have put up their 
quotations 5s. per ton this week, and others even more, while there 
are cases where manufacturers decline to quote. The fall in the 
pig iron market has been brought about by the collapse of the 
Scotch blast furnacemen’s strike, coupled with the unsatisfac- 
tory Board of Trade returns, and the receipt of ugly financial 
rumours from London, which last have been corrected, and 
have ceased to influence trade. When the strike terminated 
a few days ago some of the holders seemed to infer that the whole 
of the seventy-six furnaces that were blown out in consequence of 
the dispute with the men would quickly be re-lighted, and they 
accordingly rushed in to sell, bringing the prices down 1s. per ton 
very rapidly ; whereas, if they waited, there would have been 
no call for any reduction in quotations. “Asa matter of fact, all 
the furnaces are not likely to be blown in soon; as yet only 
twenty are at work, and they are furnaces which are producing 
special brands. None of the furnaces which are making ordinary 

-M.B. are re-lighted, nor are many of them likely to be for the 
present, as it is scarcely probable that their owners would blow 
them in to make pig iron at a loss. Thus the market is not likely 
to be glutted with iron, and Cleveland makers expect to be called 
upon to continue to send large quantities of this pig iron to Scot- 
land. The Scotch masters have forced their men not only to 
terminate the strike without giving the concession for which they 
struck, but they have reduced the wages 20 per cent. That will 
not, of course, reduce the cost of producing pig iron much, for the 
total cost of labour at the furnaces is not above 10 per cent. of the 
selling price of pig iron, and thus 20 per cent. reduction of wages 
would signify a reduction of about 1s. in the cost of the pig. But, 
nevertheless, it will induce Cleveland ironmasters to in for 
reducing their men’s wages, these being only settled to the end of 
this month. 

The continental demand for Cleveland pig iron is very poor, and 
the prospects for the spring are not good, the advices from 
Germany and Belgium being far from encouraging, and it appears 
almost certain that these countries will not take as much iron as 
they imported in the spring of last year, for there are large stocks 
of native iron. So far this year little has been sent because of the 
low state of the rivers, and the return of wintry weather will tend 
to retard business. Germany is the largest buyer abroad of Cleve- 
land iron, taking more than as much as all the other countries put 
together. Last year 291,455 tons were sent, whereas all other 
countries abroad only had 198,116 tons. 

The price of No. 3 Cleveland G.M.B. pigs has dropped to 41s. 
per ton this week, or ls. per ton, both merchants and some of the 
makers taking this figure ; but other makers who sold largely at 
42s. last week keep to that rate, expecting a reaction as soon as It is 
seen that all the Scotch furnaces are not going into blast yet. 
Middlesbrough warrants have been at 40s. 6d. to 40s. 9d. cash 
most of the week, to which price they fell from the 42s. ruling in 
the early part of last week. Connal’s stock of Cleveland pig iron 
on Wednesday evening was 126,148 tons, or 1761 tons increase on 
the week. No. 4 foundry and No. 4 forge pigs, which are the 
qualities most in demand for Scotland, have not fallen to the same 
extent as No. 3—only about 6d.; and the difference in price is now 
about the normal one between grey forge and No. 3, viz., ls. per 
ton, a difference which has not ruled, however, for a long time. 
Mottled iron is 39s. 6d. and white 39s. Hematite pigs have 
declined to 53s. for mixed numbers f.o.b. 

The steel trade is worse as far as regards rails, but better as 
regards plates and angles. Heavy rails can now be obtained at as 
low a figure as £4 12s, 6d., and consumers are holding off for still 
lower prices, though, if the Argentine difficulties were settled, 
business would undoubtedly be more satisfactory fcr the rail- 
makers. The competition is now extremely keen. Steel sleepers 
are about £5 12s. 6d. net at works, but there is no more doing 
in them than in rails. Steel ship plates, which a few days ago 
were being sold at £6, less 24 per cent., have since been put up to 
£6 5s. by some firms, and even more by others, while angles are 
£5 17s. 6d., less 24 per cent., and f.o.b. at producers’ works. 

The manufactured iron establishments are being regularly 
occupied yet as a rule, though some are not employing as many 
hands as they have had for the last two years. It is difficult to 
say what the prospects are of continued work, and certainly 
inquiries are few at present. Ship plates are £5 12s. 6d. per ton ; 
boiler plates, £6 12s. 6d.; girder plates, £5 17s. 6d.; ship angles, 
£5 10s.; engineering angles, £5 12s. 6d.; common bars, £5 12s. 6d.; 
best bars, £6 2s. 6d.; all less 24 per cent. discount, and f.o.t. at 
producers’ works. 

The following summary of the principal operations carried on 
in 1890 by Messrs. Bolekow, Vaughan, and Co., probably the 
largest concern connected with the iron and coal industries in this 
country, if not in the world, will be interesting :— 





Tons. 

Output of finished steel .. .. .. .. «2 «. «- «- 194,077 
-” Cleveland pig iron, Bessemer pig iron, 

spiegeleisen, and ferro-manganese .. 478,749 

gi I aa Sc es eee Ges ae .. 1,877,694 

ae coke . -- 597,056 

= ironstone -- 1,713,686 

= limestone oo e- 214,820 

a steel castings .. 1,008 

> DEES. cs So ee ten) os 11,029 

a ores from their mines in Spain.. 366,644 

9 “ Sr rae ee 35,536 

Number of workmen employed .. _ 13,075 

EE al tee. aes ab ten dbase ot) s - £945,540 

Dividend to ordinary shareholders .. .. .. .. 6 percent. 

Net profits after payment of all preference charges . £273,126 


The capital of the company is £3,218,380, in addition to which 
there are floating loans and debentures amounting to £607,000. 
Last year’s net profits, £273,126, compare with £257,773 in 1889, 
when 6 per cent. dividend was paid, and £103,061 in 1888, when 
3 per cent. was paid. The £50,000 they add to reserve fund brings 
that up to £150,250. The company has all its own materials ; 
it has several ironstone mines both in Cleveland and Spain ; 
and thirteen collieries, two limestone quarries, and a large 
number of coke ovens. It may be stated that this is the 
jubilee year of the company and of the iron trade of Cleveland, 
for it was on May Ist, 1841, that the first heat was rolled at the 
small rolling mill erected by Messrs. Henry Bolckow and John 
Vaughan on six acres of marsh and foreshore on the banks of the 
Tees. It was ten years later when they erected the first Cleveland 
blast furnace. The steel works alone can produce over 5000 tons 
per week, and the largest mill can produce sixty miles of single 
line of 501b. to 601b. rails per week. It has twenty-turee blast 
furnaces, of which fifteen are in operation. The Middlesbrough 
establishment of the company is mainly devoted to engineering 
work. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

AS was anticipated last week, the blast-furnacemen’s strike is 
now at an end, the men having gone back to work at the 
masters terms. Five additional furnaces have been lighted up, 
and there are others in preparation, which will be put in blast as 
soon as ible. The prospect of a large increase in the produc- 
tion has brought down prices from 1s. 6d. to 2s. per ton, but since 
the fall took place the warrant market has been fairly steady with 
a moderate business. There is rather more inquiry for hematite 

ig iron, the output of which in Scotland will soon be increased. 
Scotch warrants have been selling at 45s. 4d. to 45s. 5d. cash, and 
Cumberland hematite at 49s. 6d.; while Cleveland warrants are 
about 40s. 7d., with scarcely any business doing in the latter. 

The prices of Scotch makers’ iron are as follow :—G.M.B., f.o.b. 
at Glasgow, per ton, No. 1, 46s. 6d.; No. 3, 46s.; Carnbroe, No. 1, 
51s.; No. 3, 50s. 6d.; Gartsherrie, No. 1, 60s.; No. 3, 56s.; Sum- 
merlee, No. 3, 61s.; Langloan, No 3, 61s; Coltness, No. 1, 
72s, 6d.; No. 3, 65s.; Calder, No. 1, 65s.; No. 3, 57s. 6d.; Eglinton, 








No. 1, 50s.; No. 3, 49s. 6d.; Dalmellington, No. 1, 58s.; No. 3, 56s. 

The past week’s shipments of pig iron from Scottish ports were 
very small, amounting to only obs6 tons, as compared with 6822 
in the corresponding week of last year. Of the total, the United 
States took 110 tons ; Canada and South America, 100 tons each ; 
India, 80; Australia, 62; France, 84; Germany, 55; Belgium, 
143; Spain and Portugal, 286; other countries, 185; the coast- 
wise shipments being 1685, against 2791 in the same week of 1890. 

The quantity of iron going out of store is not quite so large as of 
late, and it would not be surprising were it still further reduced. 
Consumers and shippers of special brands will now have their 
wants supplied direct from the ironworks, and a large quantity of 
foundry iron is coming from Middlesbrough. 

The owners of the Allan Line have intimated that they intend 
starting a regular weekly service of passenger and goods steamers 
between Glasgow and New York on Ist May. Another change of 
importance in connection with the shipping trade of the Clyde is 
the starting, by the Gulf Steamship Company, of Greenock, of a 
line of steamers between Glasgow and Australia. This is an entirely 
new departure, the existing lines between the Clyde and the Aus- 
tralian Colonies consisting entirely of sailing ships. The experi- 
ment of establishing steam communication will therefore be 
watched with much interest. 

During the past week there was shipped from Glasgow loco- 
motives to the value of £30,000, of which £11,000 went to India 
and £15,000 to Australia; sewing machines, £4590; other 
machinery, £8579 ; steel goods, £13,297 ; and general iron manu- 
factures, £36,390. Business is quiet in the finished iron trades. 
There is a good deal of work on hand ; fresh orders are very 
difficult to obtain. Our makers are unable to accept any of the 
work required for the Colonies on account of the very low prices 
offered for unbranded iron, and orders for this description of iron 
are for the most part reported to be going to Belgium. The 
export demand for common bars and other manufactured goods 
is limited, and the works are chiefly engaged in home contracts. 
The lowest grade of common bars is noted at £6; second grade, 
£6 5s.; highest grade, £6 7s. 6d.; best bars ranging from 
£6 7s. 6d. to £6 17s. 6d. ; sheets, £7 15s., less 5 per cent. discount. 

Some additions have been made to steel contracts in the sha 
of material for shipbuilding purposes, but the eae of the 
works is so great that these have not made any appreciable change 
in the situation. Steel makers quote: Angles, £6 2s. 6d.; plates, 
£6 12s. 6d.; boiler-plate, £7 5s. to £7 10s.; all less 5 per cent. 
discount for delivery in Glasgow district. 

A large business is being done in the coal trade. The supplies 
from the collieries are now generally more than ample. The prices 
are accordingly scarcely so firm as they were a week ago, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE expectations entertained Jast week that Saturday would have 
seen a total collapse of the strike have not been fulfilled. There is 
not much change in the situation. The Speedwell continues to do 
good work in supplying seamen ; pickets work hard in doing their 
part ; occasional skirmishes end in appearances before the magis- 
trate ; leaders of strike show great confidence, and now ask the 
railway men and then the colliers to assist ; and all the while a 
steady shipment of coal goes on, and the Bute Docks appear to be 
getting as busy as ever. Last week it cleared 130,000 tons of coal, 
and at one time had 83 steamers and 119 sailing vessels in 
the docks, representing tonnage of close upon 143,000 tons. 
To regard the Bute Docks as blocked in the face of this, 
is, of course, preposterous. From the whole Cardiff ports the 
exports last week amounted to 231,126 tons. Swansea has been 
moderately busy in coal, and the great storm acted adversely. 
Newport, pro rata, has been doing well, and some benefit from the 
strike at Cardiff flows in that direction. At the Newport Chamber 
of Commerce this week it was stated that 253,857 tons were 
—— in February this year, com with 199,849 in 
February, 1890. This compares favourably with other ports. In 
February this year Cardiff exported 318,917 tons, as compared 
with 642,466 tons in February, 1890; Barry, 367,079 tons, instead 
of 191,517 in February, 1890; and Swansea 134,769 this year, 
instead of 119,211 in 1890. It will be seen from this that strike 
infi have | d Cardiff—Bute Docks—to the benefit of 
Barry, Newport, and Swansea. Fortunately a good volume of coal 
trade has been experienced, so the actua} loss is small. 

Making Cardiff ‘‘the cockpit” of the struggle was a mistake 
of the strikers, and their better course is to draw off and try, if 
they must, conclusions elsewhere. Their last card has failed them. 
The colliers have shown a singularly good common-sense attitude, 
and will not stop from hewing coal. They are now earning good 
money, and they can see the signs around of a coming “ drop.” 
The next audit is expected to indicate the turn of the tide, and, 
as the iron and steel trades are in anything but a satisfactory 
state, the decline in wages may be expected to go on. The start 
at Dowlais new works, Cardiff, does not appear to have been at a 
hopeful time. The works in all directions are suffering, and but 
for the requirements of tin-plate works, which have led to the 
placing of large contracts up to June, the course taken by 
Rhymney would not have been a solitary one. Ironmasters in all 
directions are disquieted at the state of thin Steel rails are as 
low at £4 10s., pig bar still drooping, and stocking is pretty 
general. This cannot last, and from several quarters I learn that 
if no change takes place make will have to be lessened. 

On ’Change at Swansea mid-week, the following quotations were 
iven :—Glasgow pig, 45s. 5d.; Middlesbrough, 40s. 74d.; Welsh 
ematite, 55s.; Welsh bar, £5 15s. to £6; steel sheets, from £8 ; 

Bessemer blooms, £4 15s. to £4 17s.; Bessemer bars, £5 2s. 6d. to 
£5 5s.; Siemens best, £5 10s. to £5 12s. 6d. 

There has not been much activity in the tin-plate trade this 
week, as regardsnew business. Uponold orders makers are well sold, 
and seeing the decline in rails has not enabled ironmasters to lift the 
price of bars, are tolerably well bought. At Swansea last week 
78,609 boxes were shipped, and 106,126 brought into stock. Prices 
remain about the same. Cokes are at 17s. 6d. to 17s. 9d.; 
Bessemer, 18s. to 18s. 3d.; and Siemens, 18s. 6d. to 18s. 9d. 
Ternes, for which an improved demand is expected, are at 35s. to 
37s. 6d.; best charcoal, 20s, to 22s. 6d. 

Most of the steel and other works suffered from the storm on 
Monday night, and in many quarters the next day was an idle one. 
The gale covered the whole of the South Wales district, com- 
pelling stoppage at Dowlais, Tredegar, Blaenavon, and other 
works, and doing a great deal of damage. In Cardiff Tuesday was 
almost a dies non as regards business. 

A tolerable degree of firmness prevails in the steam coal trade, 
and for some days last week there was a spurt. Prices now are a 
little easier, and mid-week at Cardiff were as follows :—Best steam, 
14s. 6d. to 14s, 9d.; seconds, from 13s. 6d.; best small, 5s. 6d. to 
5s. 94. House coal, too, is easier. No. 3 remains at 14s. 6d., and 
Ags through at 9s. 6d. to 10s. Small remains at 10s. 6d. to 
10s. 9d. 

The same quieter tone characterises coke in sympathy with that 
of iron and steel. Furnace is now from 19s. 6d. and foundry from 
2l1s. 6d. Cardiff ; at Swansea furnace is quoted from 17s. 6d. 
Patent fuel continues about the same ; prices from 13s. 6d. Cardiff 
and from 13s. Swansea. Pitwood is in better demand, and at 
Cardiff Spanish is selling at 13s. 6d, and French from 14s, 6d. 
Swansea quotations are from 16s. 6d. 

The annual meeting of the Coalowners’ Association of South 
Wales and Monmouthshire was held at Cardiff on Tuesday, Mr. 
James Lewis presiding. Mr. C. B. Holland was elected the new 

resident, peg Mr. E. Jones, of the Ocean Colliery, vice-president. 

e other district officers were Mr. Wilkinson, Risca; Mr. Bell, 
Merthyr Vale; Mr. Colquhoun, Tredegar; Mr. Holland, Ebbw 
Vale ; Mr. Nettel, and Mr. John Roberts. The collieries of the 
Garth Merthyr Colliery Company, Maesteg, were received into 
membership. During the course of the meeting the interesting 














fact transpired that during the past year the output of the 
collieries in the association had amounted to nearly twenty-one 
million tons, being an increase of 225,000 tons over the previous year, 

It is reported that the Albion Colliery has been offe for 
£400,000. The company is sinking in the Aber Valley, and also 
proposes to do the same in the Llantwit Valley. 

An important meeting of the Cardiff and Swansea Smokeless 
Steam Company is d for the 18th, when decisive steps are 
to be taken. 

The latest announcement, or rather rumour, is'that the Seamens’ 
Union have advised a general blockade of ships asa protest against 
the Federation ticket. In Newport this has been received with 
strong disfavour. The Seamen and Firemen’s Union distributed 
£800 on Saturday in Cardiff as “ strike pay.” 

The Cardiff Corporation have had an important subject before 
them with regard to their waterworks in the Taff Vaur Valley, 
It is anticipated that Mr. Mackay will require a substantial increase 
on his tender to carry it out, Of Mr. Mackay’s capacity there 
can be no question, and now that the Corporation have the very 
man for the undertaking, no hindrance should be put in his way 
for completing it as rapidly as possible. The winter has been a 
very great obstacle so far. 

Iam informed that six competent agents have been selected by 
the leading tin-plate makers of Swansea district, who are to 
proceed to Ceylon, Japan, and China and introduce tin-plate for 
packing. As steel can be made thinner and lighter than tissue 
paper, prospects of a new trade are looked upon hopefully, 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

Any rising tendency which might have existed during the week 
in the general iron trade over here has been kept down by a feeling 
of uncertainty, which is undeniably prevailing. Silesian iron trade 

rather gained in firmness during the week. There is a 
decidedly rising demand for bars, hoops, and girders, and some 
very good foreign orders have been given, especially in the two 
last-named articles, Sheets have also been inquired for more 
freely, but the prices offered are extremely low, scarcely cover- 
ing the costs of production. Forge pig is exceedingly dull, 
while for foundry pig a better inquiry is coming forward of late. 
For all sorts of railway requirements a healthy demand is being 
experienced. 

rape gene little business is doing on the Austro-Hungarian 
iron market. The ayreement between the German iron syndicate 
and the cmap pe convention has been prolonged for 
another three years, In consequence of thjs the prices lately fixed 
remain unchanged, Bars meet with but weak request, notwith- 
standing a further reduction in notations. Stocks are, in conse- 
quence, increasing. Some pretty good orders for girders have 
been booked. Plates, as well as sheets, are in fairly satisfactory 
i d at hanged quotations. Also for wire and wire nails a 
good inquiry is noticeable of late. Machine and wagon factories 
continue to complain of irregular employment. 

A weak tone is generally prevailing on the Belgian iron market, 
although orders are coming in a trifle more freely than of late. At 
no period of Belgian iron industry was there a more striking dis- 
proportion between the cost of the raw materials and thuse of the 
finished articles—that is, the selling prices. 

French iron business drags on in a dull, spiritless manner, with 
very litttle encouraging prospects for the future. In Paris 
merchant bars are quoted 150f.; girders, 167°50f. Old rails can be 
ae ag at 90f. Foundry pig has been asked for at 140f. p.t. at 
works, 

On the Rhenish-Westphalian iron market the reports concerning 
the malleable iron industry bear a decidedly more hopeful tone, 
whereas for pig iron an improvement can only be noticed in a few 
special sorts, Still, the hope may appear justifiable that the 
beginning of a favourable development in the finished iron busi 
will eventually have a reactive power on the pig trade. Iron ores 
continue quiet and rather neglected, both as regards price and 
demand. The inquiry for pig iron is decidedly dull ; sale is very 
small, and if stocks do not considerably increase, it is only to be 
accounted for by the limited production of some works. 
Spiegeleisen, as usual, forms an exception, being in lively request 
both from inland and abroad. Luxemburg pig iron is at present 
to be bought at about M.47 p.t. free Westphalia. 

Regarding the different branches of the malleabie iron trade, 
bars have been in decidedly better inquiry of late. In this, as in 
most branches, export business remains the weak point, as the 
prices offered by foreign works are even below the costs of 

roduction over here. Belgian competition, especially, strongly 
injures present notations. Hoops and girders are in somewhat 
more animated request, at least so far as inland is concerned. 
Plates have remained unaltered; the sheet trade, likewise, con- 
tinues very flat, the Siegen works, especially, are again reporting 
ruinous notations. Rivets are strongly neglected, and the works, 
without exception, complaining of want of orders. The condition 
of foundries and machine-factories has in no wise improved upon 
the week. Ata tendering for steel rails, held by the Bromberg 
Railway Administration on the 6th instant, 2338 t. were given to 
the Bochumer Gussstahlwerke at Bochum; 1670 t. to the 
Gutehoffnungshutte at Oberhausen, and the same quantity to 
Hisch at Dortmund, either of the works offering at M. 125 p.t., 
free at works. 

A contract for wagons for the Rhenish State railways has just 
been quoted for at Cologne, with the result that Belgian works 
offered lowest tenders, and German works, on accepting the same 
— as the Belgians, got the order. A similar result is reported 

rom Elberfeld. The number of German wagon factories is stated 
to be twenty-two, besides a few factories with only occasional 
occupation in this branch of industry. The twenty-two works 
are capable of turning out at least 3680 passenger wagons and 
24,200 goods ditto per annum. Prussia owns fourteen of these 
factories, equal to 2320 or and 16,800 goods wagons; Bavaria 
three factories, equal to passenger and 4000 iS wagons ; 
Baden two factories, equal to eighty passenger and 900 Fore 
wagons ; Hessen—duchy—one factory, with 300 passenger and 1000 
goods wagons; Elsass-Lothringen one factory, with 100 passenger 
and 1200 goods wagons, and Wurtemburg one factory with eighty 
een and 300 goods wagons. Of the fourteen Prussian works 
henish-Prussia holds six, with 940 passenger and 9100 goods 
wagons ; Silesia, three with 700 passenger and 4100 goods wagons; 
Hessen-Nassau, two with 280 passenger and 1300 goods wagons ; 
Westphalia, one with 150 passenger and 1000 goods wagons; East 
Prussia, one with 100 passenger and 1000 goods wagons; and 
Schleswig-Holstein, one with 150 secsomy, and 300 goods wagons. 
Austria- “pe pad contains four wagon factories, with an annual 
production of p.p. 1000 passenger and 9000 goods wagons. 

A quiet but firm determination is growing in industrial centres to 
be prepared for any extravagance on the part of the labourers, and 
also to let this be known beforehand. Krupp is known to have 
secured a good stock of English coal, and up to the present date 
Government is stated to have imported 150,000 t. of the same fuel. 

It is well known how much noise has been made, in this country 
as well as elsewhere, about the so-called eight hours’ movement. 
Certain it is that much of the unrest and distrust of the present 
state of things is to be attributed to the question being undecided. 
There is a rumour now in industrial centres that information has 
been obtained as to what the position of the Government would 
probably be in regard to this question, especially on the fiscal 
mines. It is stated that the Prussian Minister of Commerce has 
declared it to be his intention to stand by the eight hours’ work, 
but on no account to go one | beyond, especially not to have 
included in this the time required for going to and returning from 
work, As all parties, excepting Socialists, are said to be getting 
more or less tired of fight, it is believed that a proposition of this 
kind would be likely to meet with a good majority in case the 
Goverament should bring in a Bill to that purpose. 
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NEW COMPANIES. 


Tus following companies have just been regis 
tered :— 


Aspinall’s Enamel, Limited. 


This company was istered on the 27th ult., 
with a capital of £125,000, in £10 shares, to adopt 
an ment dated 24th’ February last between 
H, E. Aspinall, of the one part, and J. Graham, 
for the company, of the other part, for the pur- 
chase of the business of paint and enamel manu- 
facturer, carried on at New-cross, Kent, by H. 
E. Aspinall. The subscribers are :— 


H. E. Aspinall, eae 8.E., enamel manu- 

facturer .. wae fie ee aa ee 

Ww. I 1 Garpoater, “East ‘Dulwich: ‘grove, 8.E, 

«eae 1 

H. E. Z Dee. “Moncrieff. street, “8.E., cashier |: 1 

H. Donaldson, 108, Shardeloes-road, .s. clerk. 1 
F. O'Connor, 33, Fenwick-road, . book- 

‘o 1 

1 

1 


on" 
G. Diam Diamond, Moncrieff street, 8. E. > ‘lerk 
8. 2 Willis, 47, Kay-road, Stockwell, clerk . 

The number of directors is not to be Tess than 
three, nor more than five; the first being H. 
E. Aspinall—chairman—E, M. Gregory—deputy- 
chairman—and R. Baelz ; qualiteniion, 500 ; 
remuneration to be fixed at general meeting. 
Solicitors, Messrs. Wilson and Co., 1, Copthall- 
buildings, E.C, 

** Kingdon” Yacht, Launch, and Engineering 
Company, Limited. 

This company was registered on the 3rd inst., 
with a capital of £20,000, in £5 shares, to carry 
on the business of yacht and launch builders, 
mechanical and electrical engineers, boilermakers, 
&c., and to let on hire and deal in launches, boats, 
and craft of every description. The subscribers 
are :— 


F. . ne Churston Ferrers, South Devon, 


*F, Stric land, ‘Kingsnea, South Devon, “engineer 1 
G. — Dart- view, near Dartmouth, Devon, 


engince 
WwW. Sh, Simipaon, Ford Hall, "Dartmouth, 
"A. Wadham, "}81, “Queen Victoria. street, BC, 


e 

H. T. ~ ly "Hampton Wick, stock dealer 
J. Y. Mould, 50, Queen’s-road, Wimbledon i 

The number of directors is at first to be five, 
being G. H. Harrison in addition to the sub- 
scribers denoted by an asterisk ; remuneration to 
be determined at general meeting. Solicitors, 
Messrs. Farrar and Farrar, 2, Wardrobe-place, 
Doctors’-commons, 


— et 


Leicester Leather Board Company, Limited. 


This company was registered on the 27th ult., 
with a capital of £5500, in £1 shares, to acc uire 
the businesses of A. W. Staines, Birstall Mill, 
near Leicester, and J. Staines, Chatham- street, 
Leicester, and to carry on in England and else- 
where the business of leather board manufacturers, 
&c. The subscribers are :— 


Shares. 
“J. W. ees 19, Waverley-street, _—a 


ham, i ng oad 
*J. Staines tham- street, Leicester .. |. 
E. Gorsby, ‘7, London- road, Leicester, ‘dyer 


W. H. Las 23,’ Portland-street, Leicester, book 


A. w “Staines, London-road, Leicester |. 
*W. Norton, 4, Colton- steet, Leicester, oil ‘mer- 


tt rt 


ok Cuthbert, ii, Colton- street, “Leicester, ‘book- 
keeper. 1 
The wlilien of penenreeaey is ust * Me: aon than 
three, nor more than seven ; the first being the 
subscribers denoted by an asterisk, with J. Staines 
as managing director ; qualification, 250 shares ; 
J. 8 £250 first year, and 
£300 succeeding years, and ordinary directors as 
shareholders determine. Solicitor, Mr. F. W. 
Bilson, Belvoir-street, Leicester. 











Patent Pump and Blower Syndicate, Limited, 


This syndicate was registered on the 27th ult., 
— a capital of £10,000, in £1 shares, to adopt 
reement mentioned in Clause 6 of the 
Artic cles, between P. F. Oddie, and the company, 
for the uisition of patent rights, relating to 
inventions in pumps, blowers, &c., and to carry 
on the business of manufacturers of pumps, 
engines, and general engineers’ work. The sub- 
scribers are ;— 


Shares. 
F. = a. Home Cottage, Blackheath- ven, 


. ne Give yn, 48, “Bedford- -row, solicitor | 
alleson, Viaduct House, Farringdon- 


—_— 


pin. t, E. 
Cc. ais, Northumberland House, 1 Lee, ‘mer- 


P. F. Oddie, 12, Rossetti. 


os aw 
H. E. Edmunds, 13, Archbold- yes Tufnell: ark, 
solicitor 


1 
8. J. Wilkinson, i, 'Eresby- road, Kilburn, clerk. 1 


The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares ; remuneration, £100, and such as is fixed 
at general meeting. Solicitor, Mr. E. Kennedy, 
57 and 58, Chancery-lane, W.C. 








Templeton Asbestos Mining Company, Limited. 


This company was 300, istered on the 27th ult., 
with a capital of £25,390, divided into 2500 £10 
ordinary shares, and ’390' £1 founders’ shares, to 
acquire asbestos mines, and mining rights in 
Templeton, Quebec, Canada, to adopt an agree- 
ment between Carl Koenig and the company, and 
to carry on the business of miners generally. 
The subscribers are:— 





Shares. 

R. Wissman, Overhill. road, Dulwich — 5 

J. Warner, d, Surre: hant 5 
Cc. = a 8, East ‘india House, E.C., mer- 

«ee 5 

KE. Scharie, 3, East India House |. 5 

C. Koenig, 5, , Gracechurch- lane, E.C, ‘merchant 5 
H. — ” 65. 56, Threadneedle-street, E.C., 

M. J. Rikoff, 28, Throgmorton-street, B.C... .. 5 


The number of directors is not to be less than 
hree, nor more than seven; the first to be ap- 
pointed by the ei 3 qualification, £ 
remuneration, £25 each per annum, and 10 our 





cent, of profits after a dividend of 10 per cent. 
Solicitors, Slaughter and May, 21, Great Win- 
chester- street, KC. 


United States Power Syndicate, Limited. 


This syndicate was registered on the 26th ult., 
with a capital of £50,000, in £10 shares, to ac- 
quire the sole rights of manufacture and sale in 
the United States of Priestman’s and Humes’ 
patents, relating to hydro-carbon engines, and to 
7 on the b of 1 engineers, 
ironfounders, makers of and dealers in electric 
and motive power and lighting. The subscribers 
are:— 





Ww. eS - l Holderness Foundry, Hull, 
en, 
*§. Priestman, Holderness" Foundry, Hull, “engi 


neer 
*J. W. Barber, "Sheffield, accountant . 
E. Priestman, Holderness Foundry, Hull, ‘secre- 


Ww. W. Dent, Bellevue’ House, ‘Woolwich |. : 
*J. Priestman, 78a, Queen Victoria-street, E.C., 


ee 


[ae a 
*A, Priestman, Temple-buildings, Hull, solicitor 1 


The number of directors is not to be less than 
five, nor more than seven ; the first being H. 
Pawson, in addition to the subscribers denoted 
by an asterisk ; qualification, £500; remunera- 
tion, £100 per annum each. Registered by R. 
Jordan, 120, Chancery-lane, W.C. 








THE PATENT JOURNAL. 
Condensed from “ oS a Oficial Journal of 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
“name and address of the communicating party are 
printed in italics. 


26th February, 1891. 


8515. Sarety Lamps, J. B. and T. B. Harris and J. T. 
Griffith, London. 
3516. ADJusTaBLeE WHeELs and Ax es, H. L. B. Toobe. 
—(M. Kindermann, Germany.) 
3517. Suear-sinpinc Mecnanism, J. Wild, London. 
3518. Inxine Device, E. Se ag London. 
3519. Sewinc Macuines, H. H. Lake.—(H. H. Cum- 
mings and J. H. Cutten, United States.) 
3520. Lamps, 8. W. Snowden, London. 
$521. «jalan Saw FASTENER, C. J. Plucknett, 
ndcn. 
8522. Panorama, J. Krumbacher, London. 
3523. Row.ocks, 8. E Saunders, London. 
3524. ne of Mera. Tunes, R. D. Sanders, 
mdon. 
3525. Puriryine Gas, J, C. Chandler, London. 
3526. Stipe Vatves, E., H. E., and A. J. Loveday, 
mdon. 
3527. ATTACHMENT to SMALL-ArRMs, J. Sutherland, 
ow. 
352%. Pives and Pite Drivine, J. Manwell, Glasgow. 
8529. Azimuts Inpicators, A. Hughes, London. 
3530. + meee Knittinc Macuinery, F. J. Dutcher, 
mdon. 
3531, CycLe Venicues, E. Sloper, London. 
3532. AxtririciaAL Stones with Guiass Surraces, C. 
Breuer, London. 
3533. Cononets for Grass Gas-GLopes, W. Foley, 
London. 
8534. Pencit-cases, E. J. Bradley, London. 
8535. Preventinc Accipents with Lirrs, M. T. 
Medway, London. 
3536. Setr-actinc Gear for Lirrs, M. T. Medway, 
London. 
Makino Fire-.icuters, G. Bolton and B. Akam, 
Bradford. 
27th February, 1891. 
ar Evectrica, Contact Apparatus, J. Mackie, 
‘ow. 
SonstrucTION of Boots and Sxoks, J. Smith, 
Northampton, 
3540. VaALVELEss SypuHon for FLusHinc Boxes, W. 
Macvitie, Cheltenham. 
$541. Bat Vaive for Fiusnine Boxes, W. Macvitie, 
Cheltenham. 
$542. Epvcatinc and Amustnc CHILDREN, W. Ander- 
son, Market Harborough. 
3543. DemonstraTinc Letrers, &c., J. F. Holmes, 


Ss. 

3544. Cornice PoLe Rops, F. Hoskins and T. Smith, 
Birmingham. 

3545. Apparatus for Liogutinc VELocIPEDE and other 
Lamps, C. A. Miller, F. J. Miller, and H. P. Trueman, 
Birmingham. 

$546. SpinpLe Banp Recutartor, N. Wilkinson, Melton 
Mowbray. 

3547. Devivery Parts of AuToMATIC MECHANISM, J. 
Hughes and G. Salter, Birmingham. 

3548. Ree.tinc Tareap, C. W. Lyon and C. Fearn, 
Manchester. 

3549. Cosine Vices, L_ Rottenburgh, Glasgow. 

3550. WHEELBARROWS, W. C. Barns and J. Cockburn, 
London. 

3551. Pweumatic Cannon, A. J. Boult.—(H. Hichbaum, 
France.) 

3552. Maxine Knitrep Groves, E. E. and R. H. Ellis, 

ndon. 

8553. Evecrric Raitways, W. P. Thompson.—(Z. M. 
Reed, United States.) 

3554. Apventisine, R. Crabtree, Liverpool. 

3555. Concrete Mixinc Macuines, W. P. Thompson. 
—(W. 8. Hotchkins, United States.) 

3556. Comptnep Bonnet and Fan, M. Maessen, 
London. 

3557. BantuMand Strontium Nitrate, M. N. d’ Andria, 
Levenshulme. 

3558. GLazine without the use of Purry, J. Barlow, 
Bournemouth West 

3559. Hoiper for Cigarettes or Cicars, C. J. Watts, 
London. 

3560. Pipe, A. J. Houghton, Liverpool. 

3561. Boxes, E. A. Ashley, Crossgates. 

3562. Instat MENT for Scorixc Pork Rinp, H. Foot, 

ndon. 

3568 Protector for the Tors of Boors, J. Jones, 
Bristol. 

8564. Sicnt Feep Vatves, W. H. and A. J. Bailey, 
Manchester. 

8565. Economisine Fue, and Preventina Smoke, W. 
Goode, Nottingham. 

8566. Packine Cases for Borties, J. 8. Turnbull, 


ow, 

3567. Printino and Emsossine Ve.vets, T. W. Clem- 
son, Manchester. 

8568. Vatve Gear for Steam Enoines, J. Aimers, 
Galashiels. 

8569. Jacket Hypopermic SyRtincEs, 

ndon. 

3570. ELECTRO-THERAPEUTIC Apparatus, F. George, 
Southport. 

me age Arr Preventer, H. Walthall, Maccles- 


A. Wormull, 


eS Courtine Turnir Tors, W. and A. J. Robins, 
he. 


ngs Yall Brioxt Svurraces, T. Holden, 

8574. Macnuines for Batting Warps, J. Hurtley, 
London. 

8575. Prepayment Gas Meters, W. Cowan, Edin- 


burgh. 
3576. Caurcn Boxes, J. F. Bennet and E. P. Hides, 
Sheftield. 





8577. Furnace Draucut Apparatus, W. A. Martin, 

ndon 

3578. Cuackino, &c., the Ties of Cues, R. P. Cato, 
Birkenhead. 

8579. AUTOMATICALLY INCREASING the ReTARDING 
Power of Brakes, W. Angus and D. Lewars, New- 
castle-on-Tyne. 

8580. Construction of Giazina Bar, T. W. Helliwell, 
Halifax. 

3581. Roap Pavine, J. W. Savage, London. 

3582. RoLuinc Mera.uic Rinos, B. Mountain, London. 

3583. Drittine Macuines, R. J. Alpe, Birmingham. 

3584. Lusricatinc Composition, E. Livesey and J. 
Warburton, London. 

3585. Stop Va.ve for Gases, &c., T. Phipps, North- 
ampton. 

3586, BALANCE Piston ARRANGEMENT, C, W. Hill, Bir- 
mingham. 

aa aan used for ScavencinG, W. Hutchinson, 

208. 

3588. Sprinc Frame for Bicycies, &., 8, J. Rose, 
Witney. 

3589. ELecrric Batrerizs, H. H. Lake —(W. B. H. 
Dowse, United States.) 

3590. Automatic Brake, G. Farmer and W. Milburn, 
London. 

3591. PReventinc Dravuaut under Doors, G. A. Boggis, 
London. 

592, ELEcTRIC 
London. 

3598. SaAW-SHARPENING Macuine, I. 
London. 

3594. Carvinc Macuines, A. Wenzel, London. 

_ Dravout Preventers for Doors, W. Holbrook, 

enge. 

3596. ArracHMENTS for AGRICULTURAL Too1s, A. 
Naegelin, London. 

3597, Carriace Lamps, J. H. Robinson and W. Foster, 
London. 

3598. Muzzies, F. L A. Canary, London. 

3599. Locomotive Stream Enaines, A. H. Tyler and J, 
8. E. de Vesian, London. 

3600. Book-cases, Book-sHeLves, &c., E. P. Jerrard, 
London. 

3601. CneniLte Tareaps, F. Vanoutryve and E. 
Lepainteur, London. 

3602. Door Bours, H. R. and H. 8. Denton, London. 

3603. Puorocrapaic Cameras, A. Mi ndon. 

3604. Cigar Hovper, J. J. Browell, London. 

3605. LeatuerR Decoration, R. M. Calder, London. 

3606. Keepinc WHeeEcs in Pace on Saarts, &c., H 
Curver and A. Coates, London. 

3607. ImpLements for Currinc Grass Tupes, A. E. 
Hunt, London. 

3608. Woven-wire Marts, 8. Rogers, London. 

3609. Execrricity Merers, E. Hartmann and W. 
Braun, London. 

3610. Stoves, A. Steele and W. Cunningham, jun., 


AvtaRM Apparatus, W. Whitehead, 
Schonberg, 


ndaon. 
3611. Pircn Cuains, A. J. Boult.—(7. Maxon, United 

States.) 
3612. TREADLE-DRIVING MecHanisM, L. Bouillanne, 


. Stamp Pockets, A. J. Boult.—(F. Wich, 
. Cups and Saucers, F. A. Oetzmann, London. 

. Matcusox, G. Russell, London. 

3. PorTABLE CEILING, W. and E. Lawrence, London. 
7. Raw Fastenincs for Ramways, I. Duncombe, 





) 


naon. 
8618. Rait Fasteninos for Rartways, I. Duncombe, 
yndon. 
3619. Dryinc Correr, F. Arens, London. 
3620. Printinc and Fotpinc Newspapers, E. J. V. 
Earle, London. 
3621. Boots and SHors, J. Anderssen and B. Kaas, 
London. 
3622. SEPARATING METHYLAMINES, &c., R. 
London. 
8623. Macic LANTERN Siipes, D. A. Crombie and E. R. 
Fletcher, Glasgow. 
28th FebFuary, 1891. 
8624. Castinc Sotipiriep Meta.s, &c., R. Millar, 
London. 
3625. Penxnives, E. F. Alford.—(@. Montgomery, 
United States.) 
3626. Repucine Errects of Cot.isions, F. Shapley, 
Bristol. 
2627. OpticaL Lanterns, T. J. Smith, jun., Liverpool. 
3628. DyNaMoMETERS, G. R. Postlethwaite, Aston. 
3629. InsuLators, C. D. Barker, London. 
3630, UmBRELLAs, E. Flude, Leicester. 
3631. Steam Traps, J. Wild, Oldham. 
3632. A Revotvixe Kure, 8. G. Macklin, rt. 
3633. Musical InsTRUMENT for CHILDREN, G. Fischer, 
London. 
3634. Sewrnc Macuines, W. Birch, Manchester. 
3635. ConTrRoLLInG Steam Enoines, &c., E. Hoyle, 
Todmorden 
3636. CLeaninc and Po isHincG Boors, &c., E. Pierce, 
ndon. 
3637. VenTiILaTors, for House Drains, &c., T. Brown, 
London. 
3638. Brusues, C. J. Beissbarth, Berlin. 
3639, LicHTING BILLIARD TaBLEs, &c., G. Bray, Brad- 


ford. 

3640. Streaminc Macutnes, &c, E. and T. Coldwell, 
Huddersfield. 

3641. Taps and Va.ves, W. Brierley —(E. Hoyle, Russia.) 

3642. SLEEve Links, SouitairEs, &c,, J. C. W. Jefferys, 
Birmingham. 

3643. Hotprne Evectric Lamps, F. J. Rowan and W. 
McWhirter, Glasgow. 

3644. Lever Latcn, G. E. Wootton and J. Rushbury, 
Birmingham. 

3645. Fire-escares, J. T. Pitt and J. W. Brooks, Bir- 
mingham. 

3646. Wire Spokes for Huss to Cyciks, A. Markham, 
London. 

3647. Cootine Liquips, J. Brierley, Halifax. 

3648. PuHorocrapHic Cameras, J. Bradley, Man- 
chester. 

3649 Roupper Cush Upricat Castor, T. W. May, 

yston. 

3650 Exvectric CLocks, L. Pope, London. 

8651. Toy, C. J. Tozer, Plymouth. 

3652. THRASHING and FrinisHinc Macaines, J. Hundleby, 
Lincoln. 

3653. SHors for Horses, &c., A. Jowett, Manchester. 

3654. Automatic DeLiveryY Macuing, A. Hollingshead 
and J. Frazer, Lond 


Vidal, 


ndon. 
3655. Stockine and Sock Macurngs, B. Kerr and I. L. 
rridge, London. 
3656. Sampiinc from CorKeED Borries, H. W. Sharpe, 
Liverpool. 
8657. CarBonatTEs of Sopa, J. J. Howitt, Liverpool. 
3658. Ho_pinc Drinkinc VessEs, M. E. Elder, Liver- 


pool, 

3659. PeramBuLators, R. Foulkes, J. Anderson, J. 
Taylor, and R. L. Reade, Liverpool. 

3660. Hanpies for Gor Cups, A. Morley, London. 

8661. SusPpeNDER for GARMENTS, R. Golland, Loudon. 

3662. FLower Ho.pers, E. Jones, London. 

3663. Divine Dress, A. Gryles, London. 

8664. ELecrricaL Switcues, G. Binswanger, London. 

3665. VeLociPEepes, C. Groombridge and W. A. South, 
London. 

3666. Mattinc Drums, J. Y. Johnson.—(The Company 
Berliner Actiengesellschaft fiir FEisengiesserei und 
Maschinen Fabriken, Germany.) 

8667. Corners of Biscurr Tin Covers, R. Falconer, 
Glasgow. 

3668. SepaRATING FLurps, T. Ledward, Brockley. 

3669. FLY-wHEEL GuaRps, J. G. Rockhill, London. 

3670. Sneer Suears, G. Brewer.—(L. Rochet and Co., 
France.) 

3671. Liquip Kees, T. H. Ash, London. 

3672. Startinc Gas Enornes, H. W. Bradley and F. W. 
Crossley, London. 

3673. ELecrric Arc Lamps, A. C. Seibold, London. 
74. Spinpues, E. Edwards.—(St. Blasien Spinning 
Mill Company, Germany.) 

8675. TRANSMISSION of TELEGRAPHIC Messaces, E. 
Edwards, London. 





3676. Inpicatina Variations of Sounp, 8. Herz and 
Croneberg, London. 

8677. Treatment of Waste Acip Liquors, B. E. 
Newlands, London. 

3678. Musica Instrument, A. Rosenthal, London. 

3679. Matones, G. A. Rosenkdlter, London. 

3680. ELrecrric Licutinc Apparatus, H. H. Lake.— 
(The Aktiebolaget Géranssons Mekamska Verkstad 
Company, Sweden.) 

3681. Bar Iron, J. Macdonald, London. 

3682. Gas Enoines, F. Wertenbruch, London. 

3683. Ferry Briovcgs, J. Bjornstad, London. 

3684. Bar and Batt, A. C. Barratt, London. 

3685. Hus Borino Macuine, W. W. Horn.—(A. Bonner, 
United States.) 

3686. FLuTes, J. Clinton, London. 

3687. ENGINE-REvVeRSING Gear, W. W. Horn.—{J/. 
Barnes, United States ) 

3688. Curtinc TuBes, E. E. Whitehead, London. 

8689. Detivery of Liquip, E. H. Schloesing and 8, 
Dégremont, London. 

3690. Cuancinc Motion, J. Stevenson.—(J. Gouze, 
France.) 

2nd March, 189). 

3691. Makino Glassware, D. Rylands, Shepcote, near 
Barnsley. 

3692. JustiricaTion of Type Matrix, H. E. Hall, 
London. 

3693. Lock and Latcu for Doors, T. G. Messenger, 
Loughborough. 

3694. Erecrricat Switcues, F. W. Webb and A. M. 
Thompson, Crewe. 

3695. Fiat Carpinc Encines, J. Higginson, jun, 
Birmingham. 

3696. Hotpine, &c., Rasps, Fires, &c., G. H. Croker, 
Liverpool. 

3697. Formine Soxip Bars into Hexices, J. Laidlaw, 


‘ow. 
—*? CompixesseD Ain Pump, W. Garforth, Shef- 
3699. Improvep Sprayinc Apparatus, F. G. Moore, 

London. 
Se Bracketsin Looms, W. F. Reynolds, 


elas’ 
3701. MovaB_e Spike Cricket Stump, F. Chamberlain, 
Sheffield. 

3702. A Moustacue Spoon, E. J. Dalton, Margate. 
3703. GRINDING MATERIALS, J. Johnson.—(C. M. Lind- 
sey, United States.) 
3704. Rat Trap, W. L. Pearson and T. 8. Child, 

Dublin. 
3705. Cycies, B. W. Spittle, Wednesbury. 
3706. TUBE-MAKING Macuings, &c., D, Muckley, Bir- 


mingham. 

3707. LeaTHER Bextinc, J. T. Ambler and T. H. Moss, 
London. 

3708. Lamp Cuimney, A. H. Rochford, Dublin. 

3709. Two-wHEeELED DeLivery Carts, T. Thomas, 
Gloucester. 
710. PLovcHinc and CuLtivaTinc Enoines, J. Melichar, 
Burnley. 

8711. METAL Burrons, A. Eisen and E. Newman, 
London. 

3712. Locomotive Bor.ers, F. W. Webb, Crewe. 

3713. Heatinc Rattway Carriaces, M.F Lancrenon, 
London. 

3714. Freep Sime CLearinc Macuine, G. Swayne, 
London. 

3715. Matrinc MaTerRiAL, J. B. and W. B. Midgley, 
Manchester. 

3716. Bearines, F. Purdon, H. E. Walters, and W. H. 
_ Woodcock, London. 

EnxcineV ALVE MECHANISMS, J.and W. McNaught, 
London. 

3718. Ecc Openers, F. R. Wildegose, London. 

3719. Curtinc Biocks for Paper Cutters, W. Griffin, 
London. 

3720. Car and Locomotive WHEELS, J. A. la Croix, 
London. 

8721. Mititary Braces, H. E. Hyde, ao ag 

3722. Knire Boarps, E. Greenfield, Londo 

3723. Box Binprno, J. Smith and J. ¥. Sain, United 

tates. 


8724. Stairways, R. Hermanns, Germany. 
3725. PREVENTING Errects of CoLLisions, J. Wiisten- 
héfer, Germany. 
3726. FisHING Rops, E. C. Featherstone and G. Hart, 
_Hayw ards Heath. 
Ficures for Macic Lantern Suiive, W. Cheffins, 
London. 
8728 Macwine or Apparatus for ADVERTISING, A. 
Birkbeck, London. 
8729 Benpinc Metat Bars for Tires, E. and H. Hora, 
London. 
8730. Connections for Macuinery, W. J. 8. Peach, 
London 
731. CHEMICAL MANUFACTURING Process, W. Noetzel, 
M. Rapp, and E. Istel, London. 
3732. ReGcisTeRInG TiLis, T. W. Woodhouse and A. 
Steer, London. 
3738. Recutatinc Suppty of Steam to Enoines, W. 
Tully, London. 
3734. — Basins and Supports, P. Bright, 
ndon. 
8735. SreeRine InpicaToR for Surps, G. W. Perry and 
R. Armstrong, London. 
3736. SucaR-caNgE Mixuis, M. Blake and J. Barclay, 
Glasgow. 
3737. Fasteninos for Corners of PicrurE Frames, H. 
Ellis, London. 
3738. ELECTROLYSING 
London. 
3739. Greasx Traps, S. 8. Hellyer. London. 
3740. ELectric Meters, M. Koechlin, London. 
741. Propucinc Textite Fasrics, J. W. Barker, 
London. 
3742. Barus, O. Elphick, London. 
3743. SHears and Scissors, J. 8. E. Palmer, London. 
$744. Hypraucic or Liquip Traps, H. 8. Snell, 
London. 
8745. Makino Enps to Cicars, A. E. Alexander.—(7. 
Lichtinger, Denmark.) 
8746. CaTueTers, O. de Pezzer, London. 
3747. WATER-CLOSETS, Batus, and Lavatorigs, H. 8. 
Snell, London. 
3748. Stass for ELecrricat InsuLators, A. McLean, 
London. 
3749. Row.ocks, T. Hewitt, London. 
3750. MARKING PLaAcEs in Pocket-Books, A. J. Boult. 
HF. Wich, —. 
8751. Packincs for ManHOoLe Jornts, J. E. Turner, 
Liverpool. 
3752. STRaiGHT-BAR KnitTInG Macurines, E. Atten- 
borough, London. 
3753. Socks, &c., J. H. Cooper and J. A. and A. Corah 
London. 
3754. New Game, W. Rust, Manchester. 
3755. ExvectrricaL Switcues, B. Dukes.—(A. Heil, 
Germany.) 
3756. Cycies, H. Toobe. —(F. Keller, Germany.) 


and Bueacuinc, J. Marx, 


8rd March, 1891. 

8757. Action for Tastes wita Revotvine Tops, P. P. 
Howe, London. 

3758. Brown 4zo Cotours, J. Dawson and R. Hirsch, 
Hudderstield. 

$759. BREAKING and OpEeninG Fisres, C. Tomlinson, 
Manchester. 

3760. Envetopss, F. Jackson and J. R. Bullock, Man- 
chester. 


8761. RuBBER Tires for CycLes, H. Harford, South 
Shields. 

3762. Rim for Cycies, &c., H. Harford, South 
Shields. 

3763. Se.F-Lockinc Apparatus for Doors, C, Zander, 
Glasgow. 

8764. Vautts, H. J. Allison.—(W. Corliss, United 
States.) 


3765. ELeorric Arc Lamps, L. H. Buchanan, Man- 
chester. 

8766. Sockets for Row iocks for Boats, E, Elliston, 
Ipswich. 
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3767. VeLociry Generator for Fiuips, W. R. Marsily 
nes. 
3768. Ligveryine Grease, &c., W. F. Butler, Liver- 
pool. 
8769. Cotuiery Tvs and other Wuee s, W. F. Butler, 
Liverpool. 
8770. CottreryY and other Wacons, W. F. Butler, 
Liverpool. 
3771. Cour.ixes, H. N. Harvey, Liverpool. 
3772. Sarery Enxvevorss, T. Wittkugel, London. 
. Rartway Sienats, E. Wiseman, London. 
3774. Caruerers, &c.. O. de Pezzer, London. 
3775. Apparatus for Teacutne, &c., C. Hild, Barnsley. 
3776. Bavtoon for ADveRTis«ine, C. J. Tozer and W. H. 
Jago, Plymouth. 
8777. Musica Suuttriecock, J. M. Thompson and 
C. G. Miller, Sunderland. 
3778. Puriryine Arr and Gases, A. Gray, London. 
8779. Gas Cooxinc and Heatine Stoves, J. A. Smith, 
Birmingham. 
3780. Cup and Bat Toy or Puzz.e, J. T. M. Burgess, 
Birmingham. 
3781. Cameras, C. C. Gill, London. 
3782. Lusricants, C. H. Ridsdale and A. Jones, 
Guisborough. 
3783. Coup: x; Rartway Wagons, &c., F. Bedford, 
Gateshead 
3784. Construction of Lamp-sHape Supports, C. 
Berthélemy, London 
3785. Ostarninc Prospaate of Lime, J. Simpson, 
Liverpool. 
8786. Rarway Sienats, W. P. Hall, Manchester. 
Screw Sreamsurp, C. Harris, Brighton. 
Meta ttic Nats, 8. W. Robinson, London. 
9. DepocarisaTion of Ecectric Batrerigs, B. J. B. 
Mills.—(4. Bellemain, France.) 
8790. Makinc GaRMENT Patterns, E. A. Berry and 
8. W. McDaniel, London. 
8791. Distinctive Paper for Bonps, J. Macdonough, 
ndon. 
3792. Pararrin Or Lamp, T. Smith, London. 
3798. Stream Borers, E. A. Braubach, London. 
3794. Woop Gotr CLuss, R. Anderson, Edinburgh. 
3795. Rotary Fans, R. Cunliffe and E. Barlow, 
London. 
3796. Connectinc Pirrnc to Cocks, &c., J. J. Royale, 
London. 
3797. Manuracture of Porttanp Cement, G. H. 
Skelsey, London. 
8798. Game, C. Binks and H. J. Lloyd, London. 
3799. CHarcinc ELectric BaTrerigs, A. 
London. 
3800. Arracainc Buttons to Boots, T. J. Annetts, 
London. 
8801.. Recister Srove, C. Jackson, London. 
8802. Toot for Openinc Packrinc-cases, E. 8. Oliver, 
London. 
8803. Grease Separator, L. Hussey, E. McCann, and 
T. Hatch, London. 
3804. CLeansinc Topacco Pipss, J. O. Baker and F. 
W. Griggs, London. 
3805. INFLaTep Tires for Cycies, W. H. Bardsley, 
London. 
3806. Macuine for Curtinc Lace, &c., R. Buckland, 
London. 
3807. Waeets for Vetocipepes, A. G. J. Ellerthorpe, 
London. 
3808. Mowinc Macaines, W. Tooth and R. and C. 
Harris, London. 
8809. Musica Stationery, C. E. Turner, London. 
3810. Scatinc Lappers, G. W. Melvin. London. 
8811. Steam Geverators, G. H. Taylor and W. Lowe, 
London. 
2. Securinc Hanpies to Srickxs, J. H. Brierley, 
London. 
3813. Cootinc Contents of Borries, 8. Ehrenstamm, 
F. Jéckel, and J. Kuhn, London. : 
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yier, United States.) 

3815. Breech Mecuanism of Guns, F. Acland and 
C. Holmstrém, London. 

3816. Frre-rscapes, H. H. Lake.—(The Wilson Manu- 
facturing Company, United States.) 

3817. Sewinc Macuryes, M. Gardner, London. 

3818. eae STEREOTYPE Matrices, T. C. Hargrave, 

mdon. 

8819. Nut-Locxine Devices for Botts, T. P. Pollard, 
London 

= Burp Roiiers, A. J. Boult.—-(J. A. 

Tnited States. 

3821. Carvinc Macuines, W. P. Thompson.—(S. F. 
Moore, United States.) 

8822, Kyirrep Jackets, Vests, &c., H. W. Plant, 
London 

8823. PHoToGRaPHIC 
Liverpool. 

8824. TeLavTocrapPH, A. J. Boult.—(P. Adolph, Ger- 
many.) 

£825. Skates, W. P. Thompson.—(U. Wierda, Holland.) 

3826 Heecinc Macuine, H. J. Cherry, London. 

8827. Dare Cups, W. P. Thompson.—(H. A. Hayden 
and H. Connett, United States.) 

£823. Licatinc Ramway Carriaces, &c., 8. Lévy, 
London. 

£829. HamMMERLEss Guns and Rives, J. W. Smallman, 
London 

3830. Arr Encines, W. D and 8. Priestman, London. 

3831. Removinc Friction from Wueets, 8. A. W. 
Robinson, London. 

3832. Manvracture of Waite Leap, &c., J. H. Noad, 
London. 

3833. Hottow Ties, H. Sturm, London. 

3834. Or Vapocur Burners, C. Bradbury.—(G. Natalix 
and Co., Germany.) 

8835. TREATMENT of Frprovus PLants, E. Deswarte and 
the General Financial and Industrial Corporation, 
Lond sn. 

8836. Surrace Conpensers, H. E. Newton, London. 

3837. Ruier, A. 8. Rowe, London. 

3838. Hotpinc Tires to Weer Rios, E. J. Willis, 
London, 

3839. ELtecrroiypre Biocks, &c., J. C. Wolfe, London. 

3840. AuTomaTic Vatves for AIR Brakes, A. P. 
Massey, London. 

3841. Cream Separators, O. W. and C. A. Hult, 
London. 

3842. IncrEasinG the VaLvue of Wuey, J. Stube and 
M. Spiro, London. 

8843. Boats, H. L. B. Toobe.—(F. Gottlob, Germany.) 

3844 Pywevumatic Tires for Wares, C. W. Marfell, 
London. 

2845. VeLocipepes, F. Stevens, London. 

3846. Keys, P. England, London. 

3847. Transposinc Keysoarp, J, M. Gilbert, London. 

3848. Construction of Dresstnc-Bacs, E. A. Grimmer, 
London. 

3849. MECHANICALLY CrEeaseD Paper, A. G. Beale and 
T. Nesbitt, Tunbridge Wells. 

3850. Pumprnc Macussery, W. Walker and W. P. 
Theerman, Salford. 

3851. BREECH-LoaDINc ORDNANCE, C. W. Sponsel, 
London. 
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3852. Steam Exorne Piston, L. Chadwick, Blackburn. 

3853. Spouts for Borries, Jars, &c., 8. H. Garwood, 
Southsea. 

3854. FoorBpaLt Biappers, B. Birnbaum, London. 

3855. Hurricane Laxrery, E. J. Shaw, Walsall 

3856. Maxine Boxes, T. J. Jones and G. E. Higgin- 
botham, London. 

3857. Busnes, G. P. Walker and 8. M. Cockburn, 
London. 

3858. Sprinc Roi_er Stropr for Razors, D. P. Whelan, 
Dublin. 

8859. Propucine Bars, E. Bockmiihl and W. Karthaus, 
Manchester. 

3860. IMPROVEMENTS in Puririers, J. Smith and J. 
Course, London. 

3861. Composition for TILLAGE Purposes, W. Dyson, 
Sheffield. 

3862. Gas, W. Dyson, Sheffield. 

3863. Mrititary AccouTREMENTS, &c., R 


Elsdon, 
London 





3864. Vatves for Water, Steam, &c., Sir W. Thomson, 
Glasgow. “4 

3°63. Lowgrine Surps’ Boats, W. Jefferson, Stockton- 
on-Tees. 

8866. PHorocrapHic Camera, T, Scott and J. Daven- 
port, Manchester. 

8867. ELecrric Meters, R. Kennejy, Glasgow. 

3868. Evecrricat Sienacuine for Raitways, F. T. 
Hollins, Leytonstone. 

3869. Exastic Tires, W. Miller and F. W. Williamson, 
Bromley. 

3870. Apparatus for Sarps’ Boats, 
Stockton-on-Tees. 

887i. Toy, C. J. Tozer, Plymouth. 

8872. a for Weravino, J. and J. E. Fielding, 

jifax. 

3873. Bicycre Sranp, J. Bonner, Coventry. 

8874. Knitrep Garments, 8. Bailey and H. Clarke, 
Nottingham. 

8875. ConTROLLING Horsgs, G. Barawitzka, Newcastle- 
on-Tyne. 

3876. PHotroGRaPHic Apparatus, A. M. Gillham, 
Wanstead. 

8877. Winpow VentiLation of Hovusss, C. R. Green, 
London. 

887s. Prip for Makinc Paper, R. N. 
Newcastle-on-Tyne. 

8879. Neckties, G. Thomson, Edinburgh. 

3880. Packinc Maton Spits, &c., G. A. Rosenkitter, 


W. Jefferson, 


Redmayne, 


ndon. 

888i. Makinc Lucirek Marcu‘s, G. A. Rosenkitter, 
ondon. 

8882. Prorecrion of Lire and Limp, G. Robson, 


ndon. 

8883. Picture Pate and Eve, W. H Bendall, Bir- 
mingham. 

8884. ArtaceMENTs for Pots, &c., W. H. Bendall, Bir- 
mingham. 

3885. Coa, Wasnine Macutines, G Craig, Glasgow. 

8886. CoTtinc the Teretra of Wnheexs, J. Nasmith, 
Manchester. 

8887. Maxie Rep Oxipe of Iron, G. H. Hedley, 
Liverpool. 

8888. PropeLiinG Vessecs, G. Pirnie, Dundee. 

3889. Barpep Fencine Wire, &c., J. Beresford, Man- 
chester. 

3890. Prorectinc WELLHOLEs of Lirts, R. G. Hislop, 
Glasgow. 

3891. Pocker Knives for AnGLers, W. T. Hancock, 
London. 

3892. Imrration Leatser, &c., T. Thomson, Glasgow. 

3893. Etectric Cases, W. T. Glover and G. E Preece, 
Salford. 

3894. Teapots, 8S. H. Marten, Birmingham. 

3895. TRANSFERRING E.Lectric Batreries, F.G. Corn- 


ing, London. 
L. Whyte and R. [Dennis, 


3896. CycLe WHEELS, 
Dublin. 
3897. Fans, J. H. Pickup, J. Byrom, and E. Dransfield, 
London. 
3898. Corkinc Barres, J. 8. T. Beveridge, Berks. 
3899. Book Guarp or Rest, C. R. Bonne.—(A. Scheller, 
Germany.) 
3900. Game and Puzz.e, J. Westaway, North Devon. 
3901. Boat, J. Meckiff, London. 
3902. Sreritisinc Apparatus, J. F. H. Gronwald and 
E. H. C. Oehlmann, Manchester. 
3903. Knitt1nc Macuines, H. Fengler and B. Bred- 
schneider, London. 
3904. Evecrricat Switcaes, T. P. Richards, Penge. 
3905. Caruerer, R. W. Leftwich, London. 
3906. Lapres’ Work Trays, R. Wheatley and R. 
Wheatley, jun, London. 
3907. Dress-HOLDERSs, A. G. Warren, London. 
3908. Domestic FirepLaces, J. W. Lewis, London. 
3909. Tires for WHEELS, MclI. J. D. Carter, London. 
3910. WaTERPROOFING LeatTHeR, O Brunner, London. 
3911. Governinc Screw Propetiers, G. Beech, 
London. 
3912. Treatment of Hyprocarson Supstances, A. 
Collingridge, Paris. 
3913. Rotary Enoryes, A. E. Blackman, London. 
3914. Supptyinc Feep-waTer for Borers, E. Hall- 
Brown, London. 
3915. Preparation of Sratisticat Tasves, K. T. von 
Inama-Sternegg, London. 
3916. CARBURETTING Gas, F. Lennard, London. 
3917. Oprarninc Motive Power, A. Beurrier. London 
3918. ge Brianks for Boxes, C. and J. B. Lane, 
mdon. 
3919. Sranps for Bicycues, F. W. Weatherley, London. 
3920. CuEese Vats. G. P. Evans, London. 
3921. Fountains, J. H Kendall, London. 
3922. Grinpine Miit, W. W. Horn.—(L. Poulin, United 
States.) 
= Fioats for Supportinc Fisninc Nets, A. Black, 
iw. 


3924. Sworps for Macurnes, W. Bishop, London. 

3925. Treatment of Sopa Waste, F. Ellershausen, 
London. 

3926. MarkinG Patrerns on Fasrics, H. Willey, 


London. 
3927. ConTROLLING Sreerinc Gear, W. B. Basset, 


on. 

3928. Fasreninc Borer Tupes, A. J. Boult.—(M. 
Wriessing, Witkowitz ) 

3929. SuprorTinc Wire Fences, G. K. Billings, 
London. 

3930. Sprincs for Upnotsrery, J. J. Mutch and C H. 
P. A. Ludicke, London. 
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3931. Wasuine, &c., Fiprous Suptances, J. R. Shearer, 
ndon. 

3932. Taste Game, W. H. Wilkinson, London. 

3933. CLeanstnc Rivers, Canats, &c., W. Robinson, 
Leeds 

3934. Lowerinc and Raisinc Saips’ Boats, W. Bell, 
Dundee. 

3935. TRANSFERRING Mait Bacs to and from Marit 
Trains, G. C. Douglas, Fifeshire. 

3936. BuckLe Frames for Braces, T. Walker, Bir- 
mingham. 

3937. ATTACHING Sougs to Boors, J. E. Skelton, Beds. 

3938. Syrinces, G. Whyte, E > 

3939. InreRLockiING Points, &c., W. H. Elliott, Tip- 


rary. 

3040. Curmyry Cow s, &c., W. Entwistle, London. 

3941. FRuit-GATHERING Apparatus, C. Butterfield, 
Nottingham. 

3942. PuorocrapHic Apparatus, J. Naylor, London. 

3943. Piston Packino Rivxos, J. Menzies, Glasgow. 

3944. Doc Carts, J. yy? Glasgow. 

3945. Currinc the Pire of Fasrics, C. W. and T. B. 
Keighley and W. Netherwood, Huddersfield. 

3946. NON-INFLAMMABLE Composition, F. B. Pember- 
ton, London. 

3947. Fotpinc Boarp for Paper-HANGERS, J. Lord, 
Hebden Bridge. 

3948. Apparatts for Gas Enoines, J. Trewhella, 
Llanelly. 

3949. AERIAL Conveyinc Apparatus, 8. H. Vincent, 


Salisbury. 

3950. Puoroerapuic Cameras, &c., W. J. Spurrier, 
Birmingham. 

3951. Fisre Door-mats, R. Pratt, London. 

3952. Srrarninc or Fiiterinc Liquips, 
Manchester. 

3953. Finisninc Tin and Terne Prartes, &c., J. 
Hopkins, Llanelly. 

3954. Propetiers for Saips, R. Hall and J. Ritchie, 
G 


E. Lowe, 


i. 

3955. Vacuum DisTitLatory Apparatus, E. Luck, 
London. 

3956. Banyo Tair Preces, G. F. Ellen, London. 

3957. Measurino Exectricity, L. B. Miller and M. W. 
Woods, London. 

3958. HoLttow Grapuic Bopies, F. Ulrich, London. 

3959. Macuines for Maxine Ice, R.°: J. Cracknell, 
London. 

3960. CLeantne, &c., DamMacED Corton, W. H. Hughes, 
London. j 

3961. Spirroons, J. Benson and W, Gledhill, London. 





2. Macnine for Stampinc Envetores, G. J. Hart, 
Birmingham, 
3963 Propvuction of Musicat Sounps, J, H. Zimmer- 
mann, London. 
3964. FLusnine WaTeR-cLosets, T. Crapper, London, 
3965. arene the Watts of Pits, &c., R. Sutcliffe, 
mdon. 


driving cranks, snbstantially as shown and described. 
(6) The combination, with a shell containing a sliding 
valve and its pte | shaft and crank, of a buship 

supporting said t within the head of the shell, ond 
a collar on said shaft, whereby an air-tight joint is 
formed between collar and bushing, substantially as 
described, and for the = set forth (7) Tho 





3966. VentiLaTors, A. Fulcher and H. W. L e, 
London. 

8967. Evecrric Sarety Lamps, T. Coad, London. 

3968. Wueets for Bicycies, &c., J. C, Hall, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 


440,255. Drict Cuuck, N. &. Austin, Danbury, Conn. 
—Filed March 28th, 1890. 

Claim.—(1) In a drill chuck, the combination, with 
the chuck-head recessed and provided with inclined 
ways as described, of the jaws having flanges fitting 
within said ways, substantially as set forth. (2) Ina 
drill chuck, the combination of the chuck -h 
recessed and soapy oe with inclined ways, as 
described, and the jaws having flanges adapted to 
slide freely within said ways, the rear ends of said 
jaws being provided respectively with a pin and a 
socket, whereby said jaws are united, substantially as 
shown and described. (3) The combination of the 
recessed chuck-head having inclined ways, the jaws 
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having flanges adapted to slide freely within said 
ways and having a pin-and-socket connection at the 
rear ends, the recess formed in the outer wall of the 
chuck-head and having an inclined floor parallel with 
the adjacent way in the chuck-head, the sink formed 
in the upper face of one of the jaws, the slot.in the 
wall of the chuck-head connecting said recess and 
sink, the nut within said sink, and the thumb screw 
extending through said slot into said nut and having 
a bearing against the floor of said recess, substantially 
as shown and for the purposes set forth. 


440,329. Die ror Ro.iinc Woop Screws, ¢. D. 
Rogers, Providence, R.1.—Filed July 25th, 1890. 

Ciaim.—Dies for rolling screws, provided with ribs 

for forming the grooves of the screws, the upper or 
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working faces of which are formed of a series of 
rec sections increasing in width from the 
initial end of the die to the finishing end. 


440,489. Meruop or Propucine Pressure-TENSION IN 
TusuLaR Boptes, Rk. Mannesmann, Bliedinghausen, 
Remscheid, Germany.—Filed July 21st, 1890. 

Claim.—{1) The herein-described improvement in the 
construction of tubular bodies, which consists in pro- 
ducing a shrinkage of the interior walls of the tubular 
body and in causing the remaining metal to follow up 
such shrinkage = applying external pressure for the 
purposes specified. (2) The herein-described improve 
ment in the construction of tubular bodies, which 
consists in introducing a cooling agent into the tubular 
body while in a hea’ condition, and simultaneously 
therewith subjecting the said body to external pres- 
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sure. (3) The herein-described improvement in the 
construction of tubular bodies, which consists in sub- 
jecting a bundle of concentric tubes to external pres- 
sure while in a heated condition and in simultaneously 
cooling said bundle of tubes from the interior. (4) The 
herein-described improvement in the construction of 
gun tubes and barrels, which consists in forming a 
bundle by telescoping a plurality of tubes having com- 
paratively thin walls, in uniting the tubes by subject- 
ing the bundle to external pressure while in a heated 
condition, and in simultaneously cooling the said 
bundle by introducing a cooling agent into the inner 
tube thereof. 
440,523. Vatve System For Enoines, J. Wheelock, 
Worcester, Mass.—Filed October 30th, 1889. 
Claim.—(1) In a steam engine, a removable shell 
provided with seats for steam and exhaust valves, 
substantially as shown and described. (2) In valves 
for steam engines, the bination of a sliding valve 
with driving cranks, and a bent link whereby the 
valve lap may be adjusted, substantially as described. 
(3) The combination, with the cut-off valve and its 
connecting link, of’a spring attached to the valve and 
acting on said link, substantially as and for the pur- 
pose set forth. (4) In valves for steam engines, the 
combination, with the shell having both cut-off and 
exhaust valves ‘and seats, of a re-enforcing , sub- 
stantially as described. (5). The’ combination, with 
the sliding valve, driving shaft, and crank eee 
on said shaft, of a stiffening-rod joining the two 








n of the driving shaft and stiffening rod, 
two cranks, and the set screw for retaining the cranks 
in proper position, substantially as shown and 
described. (8) The combination of a shell containing 
seats for cut-off and exhaust valves, with a channel 
formed within the head of said shell and registering 
at its outlet with the end of a drip pipe, substantially 


as described. (9) The combination, with a shell con- 
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taining the cut-off and exhaust valves, of shafts 
operating such valves, said shafts being provided in 
the bearings with a mantle of Babbitt or other anti- 
friction metal, a as described, and for the 
purpose set forth. (10) The combination, with the 
exhaust valve arm and a latch link for operating the 
cut-off valve arm, of an excentric bolt supported within 
an excentric bushing, which is ada to be firmly 
held in the exhaust valve, substantially as described, 
and for the purpose set forth. 
440,555. Crank Suart, H. and @. E. Fownes, New- 
castle-on- Tyne, England.—Filed July 16th, 1889. 
Claim.—In a built-up crank shaft, the combination, 
with crank webs, of a crank pin having its two end 
rtions integral with and a ed excentrically to 
ts central portion toward the main centre line of the 
shaft, said crank pin being secured in said webs, sub- 
stantially as described. In a built-up crank shaft, 
the combination, with crank webs W W', each formed 








SS 


with a hole therethrough and with a recess excentric 
to said hole, of a crank pin oe a central portion P. 
the ends of which fit in said recesses, and en 
portions P! that are excentric to the central portion 
and are secured in the holes in said web, the common 
axis of said excentric end portions being arranged 
nearer the axis of the crank shaft than that of the 
central portion substantially as herein described, for 
the purpose set forth. 
440,627. Evectric Meter, &. Z. de Ferranti, Hamp- 
stead, England.— Filed October 9th, 1888. 
Claim.—In an electric meter, the combination of a 
rotating armature, registering mechanism driven 
thereby, a coil carrying the current to be measured 
and within the field of which the armature rotates, 
and a compensating coil of higher resistance also 
acting to produce rotation of the armature. In an 
electric meter, the combination of a coil through 
which the current to be measured 8, a rotating 
armature arranged in the field thereof and driven 
by the current passing therethrough, registering 
mechanism driven by the armature, and a supple- 
mentary coil also acting to produce rotation of the 


. 














armature, for the purpose set forth. The combina- 
tion, substantially as set forth, of the laminated field- 
magnet D C M L, having annular poles in proximity 
to each other, the coils G F inclosed within the 
magnet, a mercury bath Jocated between the annular 
— of the magnet, contacts and circuit connections 
y which current traversing the coil G is 

radially through the mercury bath, and registering 

hani tuated by the mo t of the mercury. 
The combination, substantially as set forth, of a 
magnet core com: of insulated lamine of soft iron 
having inner and outer concentric walls D M, plates C, 
connecting. the walls at one.end and plates L con- 
necting with the outer wall at the other end, a mag- 
netising coil through which the current to be measured 
passes inclosed between the inner and outer walls, an 
armature located between the end of the inner wall 
and end plates L, and registering mechanism driven 
by the armature. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 





Tux annual meeting of the Institution of Naval Archi- 
tects commenced on Wednesday, the 18th instant. There 
was a good attendance. Lord Ravensworth, the presi- 
dent, occupied the chair. The proceedings commenced 
with the reading of the annual report of the council, 
which was satisfactory. We find from it that the 
Institution continues to increase and flourish. The 
finances are in a satisfactory condition. It was announced 
in last year’s annual report that the Committee of Lloyd’s 
Register of British and Foreign Shipping had met the 
general views of the shipbuilders and engineers through- 
out the country by admitting to the sub-committee for 
surveyors six members of shipbuilding firms and six 
members of engineering firms, for the purpose of assist- 
ing the committee in questions relating to the framing of 
new rules or the alteration of old rules for the construc- 
tion of shipsand machinery. The election of the twelve 
members was to be vested in the Institution, the Institu- 
tion of Engineers and Shipbuilders in Scotland, and the 
North-East Coast Institution of Engineers and Ship- 
builders. The council of the Institution have recently 

roceeded to the election of four representatives, and 
ee selected the following gentlemen, viz., Messrs. 
H.H. Laird and J. H. Biles as shipbuilders, Messrs. 
R. Sennett and A. D. Bryce-Douglas as engineers. 
The council have this year announced their willingness 
to present a gold medal to any member or associate, not 
being a member of the council of the Institution, who 
shall at the annual meetings read a paper of exceptional 
merit. The council have noted with pleasure the intention 
to hold a Naval Exhibition this year in London, and have, 
as far as lay in their power, endeavoured to assist in 
the preliminary arrangements. The subject of summer 
meetings of ths Institution has for some time engaged 
the attention of the council. The meetings held in 1886 
and the two following years, in Live 1, Newcastle- 
on-Tyne, and Glasgow, not only proved very successful, 
but resulted in great advantage to the Institution. 
Negotiations are now in progress for the holding 
of a second session during the current year. If cir- 
cumstances should prevént this meeting taking place in 
the | ha ope arrangements will be made to hold it in 
London in connection with the Royal Naval Exhibition. 
The council announce with much regret the death of 
two valued members of their body, viz., Mr. Bernard 
Waymouth, vice-president, who was for many years well 
known and greatly respected as the secretary of Lloyd's 
Register; and Mr. William John, member of the council, 
who was for many years one of the most active and 
valued members of the Institution. In consequence of 
the resignation by Mr. Henry Green of the office of 
treasurer, the council temporarily appointed Mr. Henry 
Morgan, vice-president, to fill the vacancy, and now have 
much pleasure in recommending him to the general 
meee te election as treasurer. 

The ident moved the adoption of the report. He 
called attention to the satisfactory condition of the Insti- 
tution. The number of members was increasing. He 
highly approved of the proposal to hold two meetings 
a year, because there were coming into existence at all 
the principal shipbuilding centres, societies youthful and 
vigorous ; and the older Institution must not suffer itself 
to drop into the background. He then referred in appre- 
ciative language to the two members deceased, calling 
attention to the fact that Mr. John’s design for a man-of- 
war had been adopted by the United States Government, 
and the ship, the Senin built at Norfolk navy-yard, must 
be nearly complete. Lord Ravensworth then went on to 
speak in somewhat high-flown tones of praise of the 
papers about to be read, and hoped that the gold medal 
would act as a stimulus to secure a supply of such papers. 
Dealing with Lord Brassey’s paper, he said that he 
regarded the proposal which met with favour in some 
quarters, that in the event of war our commerce should be 
transferred to neutral bottoms, as fraught with danger. 
It would be a bad day for the country when she was 
unable to rely on her own resources. Has any Govern- 
ment ever framed a plan of the line of action to be adopted 
in case of war? He feared not. If they had they were 
quite right to keep the details private, but they should 
make the fact that they had a plan public. He next 
dealt with the armour plate trials at Annapolis, full 
details of which have already appeared in our columns. 
He regarded them as of enormous importance. He 
regretted that a paper on Green's steam lifeboat, read a 
few weeks since before the Society of Arts, had not been 
read before the Institution, and spoke in the highest 
terms of that boat. Turning next to shipbuilding during 
the past year, he said that it was very remarkable in 
character; up to the middle of summer the demand for 
ships was very slack. In 1889 the tonnage built 
was 1,279,000. Last year it was only 54,000 tons 
less. There were now about 1,000,000 tons in hand, 
so that they would not want work for six months, which 
was strange, seeing that about 400,000 tons of shipping 
was laid by because coals were so dear and freights so 
low. The activity on the part of the Admiralty was 
highly satisfactory, and the work of building ships of 
war was now carried on with unprecedented punctuality 
and dispatch. 

The report being unanimously adopted, and the result 
cf the ballot made known, Lord Brassey read a paper, of 
which the following is an abstract, on the 


Future Pouicy or Warsuir Buriipine. 


In selecting the naval programme of the future as the 
subject of the present paper, he said he had chosen a 
topic which it is not premature to discuss. The Admiralty 
at the present time has large resources at its disposal, 
and the reinforcement of the fleet is being pushed forward 
with ability and energy; but the time must shortly come 
when a further programme of shipbuilding should be con- 
sidered, and the administration of the day will once more 
address itself to the difficult task of deciding between the 





conflicting views of eminent authorities. When it is con- 
sidered how great is the issue at stake, how large the 
expenditure involved, how hazardous to lay down ships in 
batches before a single specimen has been tried at sea, 
the value of discussion as a preliminary to action will be 
readily admitted. : 

In considering the programme of future construction, 
it is essential to keep clearly in view the twofold duty of 
the Navy :— 

I. Defence against invasion. i 

II. Protection of commerce. Captain Mahan, in his 
admirable volume, lays it down that “the enemy’s war- 
ships and fleets are the true objects to be assailed on all 
occasions.” The defence of the Empire from invasion 
will be best secured by seagee British squadrons in face 
of the enemy, wherever he may be. 

The Navy must sweep the English and Irish Channels 
and their approaches, and guarantee security over the 
entire space included between the coasts of Ireland and 
the Peninsula. The cruisers for this work may be of 
moderate dimensions. As the range becomes wider, pro- 
tection must be given, in the open ocean, by patrol; in 
narrower seas, by convoy. 

In considering the programme of the future we must 
have regard, not only to naval requirements, but to 

litical and financial considerations. The Admiralty 
So properly recognised that it cannot demand unlimited 
sums from the Treasury. It has been officially announced 
that it is the policy of the present Government to keep 
the British Navy at a standard of strength at least equal 
to any other two Powers combined. Looking to the 
rapid transitions which are taking place in the instru- 
ments and methods of naval warfare, he took no exception 
to the standard proposed, so far as relates to ships for 
the line-of-battle and their auxiliaries. For cruisers, the 
measure of our requirements must be drawn rather from 
the tonnage to be protected, and the increased difficulty 
of maintaining a strict blockade, than from a comparison 
with other Powers as to the number of ships on their 
navy lists. In recent volumes of the “Naval Annual” tables 
have been published showing the relative strength of 
England, France, and Russia, in the various classes of 
armoured and unarmoured ships. In the present paper 
these tables have been brought up to date, the principal 
authority consulted being the issue for 1891 of the well- 
known Austrian almanack. 

The oldest British ship in the list of first-class battle- 
ships is the Devastation, launched in 1871. The oldest 
ships in the French list are the Admiral Duperré and the 
Dévastation, launched in 1879. The oldest Russian ship 
is the Peter the Great, launched in 1872. In battleships 
of the first-class, built and building, our strength, in com- 
parison with that of the two Powers named, cannot be 
said to fall below the Admiralty standard. We are 
building ten ships to four of the French Navy, and three 
for the Russian Navy. In ships of the second-class 
actually available for service England stands obviously 
below the standard of equality to a combination of any 
two Powers. In the near future our relative position 
will be stronger. Our inferiority in coast-defenders is 
evident. In the class of armoured cruisers are included, 
in the British list, six ironclads of the earliest type. 
Obsolete as battleships, they could be adapted at a com- 
paratively moderate cost for the protection of commerce 
on the distant stages of the ocean highway to the East. 
In those waters no hostile battleships of modern con- 
struction are likely to be found. 

From these general observations the author passed on 
to the consideration of types :—First, the battleships. It 
must be laid down as an axiom that a fleet sailing under 
the British flag must be prepared to go anywhere and to 
do anything. Our vessels must be of a type in which life 
at sea during long voyages will not be intolerable to the 
crews. They must be in the fullest sense sea-keeping and 
seaworthy. To fulfil these conditions, ample freeboard 
is most desirable. “A high bow is essential, in order -to 
maintain speed when contending with strong head winds. 
In height of bow and of freeboard, French designs for 
first-class battleships have had the advantage over their 
British contemporaries. Inthe important quality of speed, 
we may rest content with 17 or 18 knots on the measured 
mile, as attained in our latest construetions. Speed will 
always be of essential advantage in enabling squadrons to 
accept or decline an engagement, and to choose the dis- 
tance. In a sea-keeping squadron, under all conditions, 
and especially in a long chase, coal-endurance is hardly 
less important than speed. If the official expectations 
were realised, a decided advance would have been made 
in this element of fighting efficiency. From the state- 
ments which have appeared in the Press, it would seem 
that on practical trial the coal endurance was greatly 
below the estimate. In the first-class battleships of the 
latest type a coal supply of 900 tons has been provided. 
It onl be desirable to increase the supply to not 
less than 1000 tons. At a cruising speed of 10 knots, the 
the coal supply of the battleship should suffice for a dis- 
tance of 7000 knots. This would give a margin, even for 
a passage across the Atlantic. History repeats itself; 
and Nelson’s pursuit of Villeneuve is an illustration of one 
of the practical requirements of the operations of naval 
war. 

We now come to the armaments. In the main arma- 
ments of the battleships of the future the ponderous 
pieces which have of late been mounted on board ship 
will not be included. The objections to monster guns 
are the limited endurance, difficulty of manufacture, 
excessive cost, slowness of fire, length, and hence liability 
to be struck and possibly disabled, and dependence on 
hydraulic loading gear, perfect in its working under 
peace conditions, but too susceptible of injury for the 

ractical purposes of war, and requiring armour for 
its protection. The naval advisers consulted by the 
Admiralty on the Hamilton programme considered that 
the heaviest gun for battleships should not exceed fifty 
tons. Admiral Scott places the limit of weight at thirty 
tons. He stands by the principle that no gun too 
ponderous to be worked by manual power should be 





mounted on board ship. A 29-ton gun is relatively 
cheap, durable, and easy of manufacture. Its power of 
penetration is equal to 2lin. of armour at a thousand 
yards, and is sufficient for all practical purposes. The 
number of heavy guns which can be carried must depend 
on the limits fixed for the displacement. A battleship 
should be able to carry at least four 29-ton guns. 

We have now to deal with the vexed question of pro- 
tection for the hulls, guns, and crews by armour or other 
means. The distribution of armour has gone through 
many phases. Admitting that any limit is arbitrary, 
Lord Brassey submits that reasonable conditions of fight- 
ing efficiency in relation to armour would be met by a 
protection of 12in. plates at’ the water-line in wake of 
machinery, boilers, and magazines, and on the turrets 
and the conning towers. 

Having dealt with the several elements which collec- 
tively constitute the fighting efficiency of a battleship, we 
have now to consider the limit of dimensions. With 
every increase of displacement the naval architect can 
give more effective armament, stouter armour, a higher 
and more enduring speed, more ample coal supply. On 
the other hand, if dimensions can be kept within a margin 
of, say, 10,500 tons, as against 14,000 tons, the same 
tonnage will give eight ships against six. There are few 
admirals who would not make some sacrifice in indi- 
vidual power for a decided advantage in numbers. It is 
a further argument against the big vessels of deep 
draught that the number of harbours which they can 
enter are few, that they must keep in the offing on many 
coasts, and cannot pass the Suez Canal. In the per- 
plexity of mind induced ‘by conflicting arguments and 
theories, we may perhaps find some guidance for ourselves 
in the construction in progress elsewhere. The vessels 
most recently ordered by foreign administrations include 
the following :— 


Germany .., 4 battleships, displacement 10,000 tons 
4 coast defence ships, vs 8495 ,, 
Russia... .., 1 battleship, ss 10,480 ,, 
1 ” ” 10,000 ” 
1 ” ” 9000 ,, 
France... 3 - oa 12,000 ,, 
1 ” ” 11,000 ” 
4 coast defence ships ai 6600 ,, 
Italy ...... 4 battleships a 14,000 ,, 
United States 4 


” ” ” 

In view of all the considerations which have been 
urged, he would hazard the opinion that the dimensions of 
the battleship of the future should not exceed 10,500 tons, 
nor should the cost exceed £600,000. In the Barfleur 
and Centurion now building, armed with four 29-ton 
guns and an effective minor armament, with a speed of 
18 knots, and much protection by armour, we have a 
design which gives to the nation as good value for the 
cost as, under existing conditions, it seems practicable to 
secure. Ships of these dimensions offer an advantage 
not easily to be measured over costlier types, in the larger 
number which can be built for the given expenditure. 
For our thirty-two first-class battleships we require at 
least sixty-four look-out ships; we have nineteen on our 
Navy List. As auxiliaries to the battleships, torpedo 
gun-vessels are not less indispensable than the look-out 
ships. Torpedo gun-vessels should have a high speed, 
and an armament of quick-firing guns. By increasing 
the displacement to 735 tons, we have produced: a suc- 
cessful type. The French contemplate building vessels 
of 850 tons, and the limit will probably be found at 
900 tons. It will be necessary to push on the construc- 
tion of torpedo gun-vessels of the most approved types. 

We have now to deal with coast. defence. The-flotilla 
for this purpose should include ‘rams, monitors, and 
armed torpedo vessels of the Polyphemus type improved. 
For coast and harbour defence a torpedo flotilla has been 
proved to be in a high degree effective. Seven ironclads 
and eleven other vessels were sunk by defensive torpedoes 
during the American war of Secession. In the war with 
Paraguay, the Brazilian ironclad Rio de Janeiro was 
destroyed by similar means. During the Russo-Turkish 
war the Turks lost a gunboat and a monitor in the 
Danube, and a steamer of 1200 tons at Batoum. It will 
probably be well to have torpedo boats of two classes. 
The first-class, of not less than 150 tons, should be able 
to cruise with the fieet within a certain distance from the 
coast. The second-class boats, for harbour defence, may 
be of small size and cheap construction. In the con- 
ditions which favour the attack by the torpedo boat upon 
heavy ironclads blockading a port, a small and cheap 
type will be almost as effective as one more costly. Of 
fifteen attacks with the spar-torpedo, enumerated by 
Ledieu and Caudiat, seven were more or less successful. 
The same authors mention it as a notable fact that, while 
in all cases of frail construction, no boat armed with the 
spar-torpedo has yet been destroyed by the enemy’s fire. 

In proposing the defence of harbours by a torpedo 
flotilla, he offered no new suggestion. In inviting more 
attention to the Monitor type, he entered on more 
debatable ground. The Monitor was designed by 
Ericsson with the view to reduce as much as possible 
the surface exposed to the enemy’s fire. It was capable 
of floating at a light draught. In the bombardment of 
Charleston 2330 projectiles were fired by the forts. The 
Monitors were struck 256 times. They sustained no 
serious injury, and must be pronounced to have been 
thoroughly efficient for coast service and harbour defence. 
With their deck openings properly closed they withstood 
the fury of raging seas. In the United States the quali: 
ties of the Monitor type have always been highly appre- 
ciated, and a heavy expenditure has been incurred in 
rebuilding many of the original vessels. ‘The American 
Board of Naval Policy recommended a ram with a 
displacement of 3500 tons. The Navy Department has 
produced a design, now in course of ‘construction, of 
2950 tons displacement, heavily armoured, no armament, 
speed 18 knots. Our Polyphemus, simplified ‘and 
cheapened, offers a type which we have tinaccountably 
neglected. The French are building two torpedo rams 
considerably smaller than the Polyphemus.. We should 
build rams of a type which should not only be adapted 
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for coast and harbour defence, but efficient for service | tion to defend it, would be to invite attack and to expose | consumption of 1°5 lb. to 1°8 lb. per indicated horse-power 
with a sea-going fleet. In concluding these observations | ourselves to humiliation. r hour, and in practice it had come out about 81b. 
on cruisers, he would press most strongly the necessity TorPepo Gun VESSELS. owever, instead of the 900 tons spoken of by Lord 
of a large reinforcement to the Navy of first-class cruisers | ——————____——— —_—-— - | Brassey, the Royal Sovereign could stow without inconve- 
of the Blake and Blenheim and Edgar types. The Bngland. France. nience1100tons. Great credit was due to Mr. White for his 
necessity for the smaller class is obvious, but our require- | Speed. Name. Tons. | Speed. Name. Tons. | successful efforts to get a large coal stowage. As to guns, 
ments have for the present been largely provided for : ... Antelope = -4 ~<a — seas yo it was a question of pure theory from beginning to end, 
under the Hamilton programme. ie anes H coll allan 329 | because no one had a scrap of experience as to how an 

As a five years’ programme, he would propose ten| 9) ~” Gleaner ~ 735 | «(18 ee e ... _. 329 | action would be fought. If it had so happened that a 
battleships, six armoured coast-defence vessels, Monitors, | 21 ... Gossamer 735 18 :.. Dragonne 320 | battle had been fought, and the 110-ton gun had chanced 
six armoured rams, Polyphemus t improved, forty | 19 ... Grasshopper 525 18 ... Fleche ... 320 | to plump a colossal shell into an ironclad and blow her 
cruisers of the first-class, thirty look-out ships, and fifty 21... Hebe... 735 ae Iberville ... 450 | up, then nothing too good for the gun could be said. As 
torpedo gun-vessels. 7 = ee a ing 184. eo lig . = it was, the 110-ton gun had proved disappointing. It 

In conclusion, he regretted that he angeened as the 19... Rattlesnake . 550 | ih ag 450 | was not a success in details. In advocating 20-ton guns 
advocate of a heavy expenditure on naval defence. Our 21 ... Salamander 735 18}... Levrier .. «. 450 | &8 & Maximum, he thought the pendulum of opinion had 
necessities have been created chiefly by the policy of | 9 -.- Sandfly ... 525 18... Sainte Barbe... 320 | swung over too far the other way. As to hydraulic 

: : 21... Seagull ... ... 735 18 ... Salve .- 820 | loadin ar, the results obtained were all that was 
other Powers, who are making preparations to take the| 5 “” Sharpshooter 785 ele} 850 g gear, 
offensive if the occasion should arise. The splendid| 9] Sheldrake _. 735 Not named ‘. gg9 | Wanted. The Colossus could fire four rounds from her 
: : “0 eae Lb e 12in. s in eight minutes. They would be glad to hear 
enterprise of our seamen and our merchants vat ae ex-| 21... Shipjack... 735 Se Aies ; ; y. 8 
penditure on the Navy. Year by year our shipping bears| 21 ... Spanker ... 735 15 vessels of 6510 that all their old ships were not going to the scrap heap. 
an increasing proportion to the aggregate tonnage of the | 2! -.. Speedwell 735 | tons displacement. | The Alexandra had got new boilers, and was as good as 
world. Property of a value exceeding £150,000,000 is 19 ... Spider 525 | ever. The Hercules had received new boilers and engines. 
always afloat under the British flag. To create a trade of 19 vessels of 13,150 | baa Se Sapte ~ ace tg rs ma 
enormous magnitude, and to make no adequate prepara tons displacement. If he had his wish £500,000 should be spent ino 
; ae engineing and improving many most useful ships, such as 
rie needa a snesmnnchuenasttal Basel See! os ie the. Minotaur. It was all a question of money, and the 
England. France. = Russia, 2 Fer could gor? — to do all = — really 
2 uns _ ons | desirable. As to sails, he was not sure that sails were 
ea snes ent. a am — meh ate = wanted. Yet he would be disposed to build a few single 
an : Eiht — ad pie teem 7 ane Aina Chleagetl ao screw cruisers for the Senne stations, which should be 
1871 ... as mia! 70 ... *Belier ... ‘ dmiral Greig... ; i ‘ 
1871 _. Glatton : 4910 | 1872 “2. *Bouldogue 3,400 | 1867 |. Admiral Lazareff |. 31556 © «ghee Tosa ue scsalien tahesee 
in abe. > 3500 | i867) Cooyten 1610 | 1864 “2 Bronenosels “Yaz | Admiral Wells endorsed what had been said, He did 
1870 Hotspur ’ 4,010 1885 _ Flamme ‘1,045 1867 ... Charodeika 2,026 | not believe in spar torpedoes. They could not be 
1871 Hydra ... . 38,560 1877... Fulminant ... . 5,574 1864 ... Edinorog... ... . 1,407} used in a tideway. At Hong Kong he had met 
1879 | . 4,870 1883 ... Furieux . 5,700 Bldng : Grozyashtchy — . 1,492] the Russian officer who had torpedoed a Turkish war- 
1864 ... Prince Albert 3,880 1884... Fusée ... - 1,045 | 1867... Kniaz Pojarski -. 5,007! ship. He told him that the spar broke, but that the 
1872 Rupert... ... . 5,440 1888 ... Grenade... - 1,04 | 1864... Koldun ... - 1,666 | mark : h By Ey, waiter ded i 
1863 Scorpion : . 2,750 Bldng.... Jemmapes ... . 6,590 1865 .... Kreml . 3,664 hag: lg elnten tha argrlagy aad wmagy Svan ype: eto 
1863 Wivern ... ” 2750 1886. Mitraille __ 1,045 1864 Latnik : 1,515 | making the torpedo fast to the rudder chains, and that 
1863 ... Onondaga ... . 2,600 1864 eS ee . 1,591] was why he succeéded. For the Pacific stations he 
12 ships of 47,720 Bidng.... Phlegeton ... 8,640 | 1864 Netron-Menya . 3,494) certainly should have cruisers with single screws and 
tons displacement. Eidag.... a " Hoot | “ae ee ye masts. The objection to masts was that if a ship had to 
fl Sues 1503 | 1863 en hag 3579 | fight they would be in the way. As the chances of the 
1871 ... *Tigre ... 3,600 | 1867 Rusalka ... ’ 2096 | ship having to fight were quite remote, he thought that 
1880 ... Tonnant 4,707 1864 Smertch ... 1,520 | an absurd objection. It was very easy, in case war broke 
1875 ... Tonnére... 5,700 1864 ... Strelitz .. 1,431 | out, to get rid of any top hamper in the way. He 
Bldng..... Tréhouart ... 6590-1864... Tifun . 1,666 | denounced in strong terms the proposal to entrust the 
Bidng Valmy... 6,590 | 1864 kt NON cos iad,” cc! kt def f coaling-stations to Mari » the Mari 
1878... Vengeur | ee. Tabada eg! .. ee eee ee ee Se ware 
1864 ... Veshtchun ...... ... 1,448} Wanted elsewhere. f 
23 ships of 83,727 Captain Long, R.N., said that no doubt many of our 
tons displacement. 24 ships of 58,374 | cruisers Tee an sails. The only objection was that 
| * Built of wood. tons displacement | if the top hamper went overboard it might foul the screw ; 
but he thought there were plenty of structures on the 
ARMOURED CRUISERS, deck and sides of non-sailing ships which might do just 
ae the same thing when they were blown to omey by the 
England. Sens France. To Bessie, Tons | quick-fire guns of an enemy. As to the working of guns, 
Speed. Name. displace- | Speed. Name. displace- Speed Name, displace- | it must not be forgotten that the machinery required to 
1 Aurora 3,600 | 17 ... Bruix 4745 16)... Admiral Nachimoff Te aes ea pat at eet See eee 
18f |. Australia : 5,600 | 19 |. Chanzy 4745 15 Alexander II. ... ... . 8 440| hydraulic gear. He held it to be highly desirable to try 
185... tea ... 5,600 [ 19 ... Charmer... 4,745 14 ... Dimitri Donskai 5,893 | the effects of fire on our big guns mounted en barbette. 
18 ... Immortalité ’ 5600 | 20 Dupuy de Lime ... 6,297 14 ... Gangoot ... ... 6,592 | They should be shot at by smaller guns and the effect 
16¢ ... Imperieuse . 8400 | 19 ident Treville 4,745 16 Navarin 9,476 | noted. High freeboard was very desirable, and good 
185 ... Narcissus . 5,600 | 14 Bayard... ... ,000 15 Nicolail.... ... .-- 8,440} ventilation, which was very difficult to get. It was no 
144°... Nelson ... . 7,630 | 14 ... Duguesclin .... ... 5,869 18 age Azova... ... 6,000 good to label a port and say “air goes out here.” 
1 ... Northampton . 7,630 | 13 ... *La Galissoniére ... 4,700 18 IR oe ... 10,600 That h , uld a aa i. Th 
18k —- Orlando _.. : 5,600 | 13 |.. *Triomphante 4,700 s where it would come in, and vice versd. The 
12§ |. Shannon . 5,390 | 14 ... *Turenne 6,400 8 ships of 62,223] Malabar was once running down the Red Sea with 
18§ ... Undaunted .. 5,600 | 14 ... Vauban... ... 5,900 tons displacement. | troops. They put the fans on to draw the air from ‘tween 
14 ms - ite... Re eo 123 ... *Victorieuse ... 4,600 decks and send into the ~ wage and it was oa 
-- Achilles ... + 9,520 | ee that it put the fires out. This statement, we may i 
Bae ae rediny odin was received with some mirthful incredulity by Captain 
144... Minotour ... ... 10,690 | Long’s hearers. sat 
144... Northumberland ... 10,780 | Admiral Mayne followed. He criticised Lord Brassey's 
i ... Warrior ... we vee 9,210 | aren, ie the wet - war we must a 
: ae ; aggressive, and not act on the defensive. Fast merchant 
5S Bult of weed. steamers could not be used to carry grain cargoes. As to 
alii ea oe aah ~ : gh eee armour belts, the gallant admiral = the question in an 
entirely new aspect. Weallremember the controversy that 
PROTECTED CRUISERS, FIRST-CLASS. has d round the value of protection at the water-line. 
PAT 4 aioe, ilar ees FA eA A But Admniral Maine stated that, as a matter of fact, it was 
P _— Tons. | g Tons | @ very difficult thing in the old days of round shot to hit 
Speed, Name. displace- | Speed, Name. displace- | Speed, Name. displace- | a vessel between wind and water, although round shots 
oo Blake 3000 | 49 Alen 1100 | 49 Admiral Korniloff 3000 would ricochet, and would at all events hit the side of a 
22 |. Blenheim -. 9,000 | 19 |. Cecile *.. 5,766 an ship somewhere ; but with rifled projectiles all that was 
194 ... Crescent... 7,700 19 ... Isly’ 4,160 1 ship of 5,000 | changed. The instant they touch the water they fly 
1 ise 7,350 19 Jean Bart 4,160 | tons displacement. | up in the air at a high angle, and pass clean over a ship. 
1 ndymion 7,350 17 Sfax 4,488 No commander would attempt to hit a foe at or below the 
: cal fii aad Tage + 7,085 water-line. It was practically quite impossible to do it. 
1 in_« 7:350 6 ships of 29,779 | What was wanted was protection for the gunners; a ship 
195 ... Royal Arthur... 7,700 | tons displacement. would never be sunk by an enemy’s fire. Belts cost a 
195 ... St. George 7,000 frightful sum. Thus, the Audacious had 750 tons of belt- 
193 Theseus -- 7,350 | ing which cost £100,000, and it would never be hit in 
1] ships of 85.550 | action. It was highly desirable that simplicity of arma- 
tons diaplacsment. | ment should be sought. The Northumberland has 
r Rite | a ______ | thirteen different sorts of guns on board; other ships 
| have ten or twelve. Three or four natures were quite 

After an adjournment for luncheon, Mr. Holmes read a | Lord Brassey had struck a right keynote when urging | sufficient. 
communication from Admiral Scott, who was unable to |& more even distribution of armour, and this coul Admiral Morand spoke to much the same effect. 
be present. The Admiral spoke of the paper as valuable | be effected, the Admiral suggested, by dispensing] Admiral de Horsey said that sailing cruisers were 
and comprehensive. The lessons of the naval manceuvres, with turrets and barbettes, and mounting the 30-ton| essential in the Pacific, because we had no coaling 
he said, shown the necessity for a high freeboard and | gun on a broadside carriage. The discussion was] stations from Vancouver in the North to Figi in the 
a much heavier coal supply for sea-keeping ships; and opened by Admiral Colomb, who dwelt especially upon| South. As to blockading, there were two kinds. It was 
had also shown that, apart from the healthfulness of the the difficulties of blockade, and observed that the Naval | one thing to prevent an enemy from coming out; another 
crew, a high free was essential for maintaining a | Manceuvres had shown the public what those difficulties | to prevent merchant vessels from going into a port. He 
steady and accurate fire when advancing towards an | were. Speaking on the subject of the possible closing of | believed that our big Cunard and P. and O. boats, if 
enemy against an ocean swell or seaway. The Admiral | the Suez Canal, he asked how we were to guard India if| loaded with grain in Canada, and convoyed for a short 
touched upon the penetrating power of the present shell, | we took, or consented to, a step which would place us at | distance out of port at one side, and convoyed for a short 
and its easy deflection, and then proceeded to say that he | eighteen days’ further steaming from our Eastern depen- | distance into port on the other side, could take care of 
differed from the noble lord in regard to the classes | dency than we now were. He was followed by Admiral | themselves in the ocean. 
of ships needed. We had sufficient slow vessels, in | Hopkins, who said that Lord Brassey had collated from| Mr. Seaton defended the triple-expansion engine. He 
conjunction with torpedo vessels and boats, to form an | all sorts of sources a great store of facts, and that the | said it was not fair to say that it burned 81b. per indicated 
efficient coast defence, and what we required were | paper was very valuable and interesting and full of sub- | horse-power per hour. The auxiliary machinery used a 
mainly Blakes and Blenheims, which had coal-carrying | jects for discussion. Many points in it were open to | great deal of steam, all charged to the main engine. Again, 
power, and power to fight any cruiser in the world. ent. He proposed to deal with certain points | in the mercantile marine the valves and valve gear were 
Similar advantages were needed for our battleships to | only. As to speed and coal endurance, he had to confess | all designed to get the utmost economy, but in the Navy 
support the cruisers, and he therefore adhered to the | that the expectations formed concerning some of the| to get maximum power. ‘The triple engine was very 
14,000 tons of the Royal Sovereign class. He thought | ships had not been fulfilled. They had reckoned on a] unsuitable for working at low powers. He suggested 
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that naval marine engines should be provided with two 
sets of valves—one with proper lap for ordinary steaim- 
ing purposes, say ten knots, the other for high speeds. 
During peace the economical valves could be used; it 
would not take long to substitute the others in case war 
broke out. As to the Malabar, it was quite true that the 
steam went down, as Captain Long had stated—not, 
however, because the fires would not burn, but 
because the air sent into the stokehold was so foul 
that the firemen could not live in it. The modern war- 
ship was overdone with devices, and reminded him of 
the White Knight in * Alice in Wonder Land,” who wore 
a spiked collar, Alice asked him what for, and he said 
it was a measure of precaution for fear he should meet 
sharks. Concerning forced draught, he was glad to find 
that, as soon as the policy of boiler construction which 
he had advocated was adopted, pressures of up to l}in. 
of water had been used—as, for example, in the Pearl— 
with great success. He might say, in conclusion, that 
this country needed 1000 tons of grain imported per day, 
and that such a supply could be kept up from Canada by 
fifty steamers of the Naval Reserve. 

Lord Brassey then replied in very few words ; and after 
a vote of thanks had been passed to him, the meeting 
adjourned. 

The annual dinner was held in the evening at the 
Holborn Restaurant, Lord Brassey presiding. The guests 
included Admiral Mayne, M.P., Sir E. Reed, M.P., Sir N. 
Barnaby, Admiral Hopkins, Mr. Forwood, M.P., Captain 
Bedford, Messrs. H. Morgan, A. F. Yarrow, W. H. White, 
C.B., F. C. Marshall, and others. Lord Ravensworth and 
Lord G. Hamilton were prevented from being present. 

In proposing “The Army, Navy, and Auxiliary Forces,” 
the Chairman said that some of the incidents that were 
taking place in the political world emphasised the im- 
portance of the Navy. The more powerful we made our 
Navy, and the more thoroughly we could guarantee the 
protection of the Navy to the whole Empire, the greater 
was the value of the Imperial connection to every part 
of the Empire. If we wanted an efficient Navy, we 
must pursue, in a non-party spirit, a continuous and 
consistent policy. It was impossible to maintain an 
adequate Navy a mere spasmodic and uncertain effort, 
and he was one of those who entirely supported the 
policy pursued by the passing of the Naval Defence 
Act. On financial grounds that measure had recently 
been criticised, but he was glad that by a solemn Act of 
the Legislature the country was committed to the com- 
plete carrying out of the plan embodied in what 
might be called the Hamilton programme. ‘There 
were officers of the Navy who would like to see a 
permanent force maintained on such a footing that it 
could meet all the requirements of the Navy in time 
of war; but he thought the first Task of the 
Admiralty took a statesmanlike view when he considered 
that we must look to the mercantile marine to help in a 
great national emergency. It was desirable to make all 
the arrangements in that direction satisfactory and perfect 
in time of peace. 

Admiral Hopkins, in an excellent speech, responded 
to the toast. He concurred in the views of the Chairman 
that our naval policy, to be effective, must be continuous. 
As a Naval Power we should put into the water so many 
ironclads and cruisers every year, for whatever might be 
our force on land, we ought certainly to be strong at sea. 
Ships should be thoroughly tested. The measured mile 
was all very well as a trial, but the test should be also 
applied in blue waters. 

Mr. Forwood, in proposing “ Prosperity to the Institu- 
tion of Naval Architects,” attributed the success of the 
line of protection for our merchant shipping largely, in 
these days of competition, to the genius of naval archi- 
tects, and he regarded the combination, in that Institution, 
of the naval architect with the naval engineer as a valu- 
able contribution to that result. He regretted that 
shipowners generally did not employ more than at 
present the professional naval architect in designing and 
specification of ships. Lloyd’s rules and Board of Trade 
certificates were all good in their way, but without the 
able assistance of British naval architects there was a 
danger of keeping in the old groove of our ancestors. 

Sir E. Reed, the first organising secretary of the Insti- 
tution, responded. During the seventeen years he had 
been a member of Parliament he had never known the 
House of Commons refuse any expenditure whatever 
for a ship to be added to the Navy. His opinion 
of the House was that, if any First Lord of the 
Admiralty, of any party, and at any time, came down 
and proposed any kind of ship, though she might be the 
absurdest vessel ever designed, and might even be 
built to float bottom upwards, the proposal would 
be warmly approved by that branch of the Legis- 
lature. He hoped that they would soon hear something 
definite from the Government about the continuation of 
the programme of Admiralty shipbuilding, or else there 
would occur a great hiatus between the present and the 
future programme. There was no disposition on the 
Liberal benches to cut down the Naval Supply for the 
country. 

The company shortly afterwards separated. 


On Thursday morning the proceedings began with the 
reading of a paper, of which the following is an abstract, 
by Mr. Biles, on 
Some Recent Warsuir Designs FoR THE AMERICAN Navy. 

The author commenced by saying that, having been 
asked by the council of the Institution to give a paper 
this year, he found some difficulty in choosing a subject 
which would be sufficiently interesting to the members 
of the Institution, and with which he was himself suffi- 
ciently intimate to be able to contribute anything of 
value. Having occasion, at the beginning of this year, to 
visit the United States, he had the pleasure of making 
the acquaintance at Washington of Mr. Secretary Tracey, 
of the American Navy, and the principal members of the 
Bureaus of Construction and Engineering. Mr. Tracey very 
kindly gave him the fullest information of what the Navy 





Department has done, is doing, and is contemplating 
doing, and he was very much surprised to find the design- 
ing and building of vessels for the Navy in such a well 
organised condition. It then occurred to him that there 
might be many others who would be equally as surprised 
as he had been, and would be equally well pleased, to 
know what was being done by the Americans in war 
shipbuilding. 

He told Mr. Tracey that he, Mr. Biles, had been asked 
by the council to read a paper this year, and he should 
like to give the members of this Institution some of the 
facts which he had been kind enough to give him. He 
readily consented, stipulating only one condition, that 
he courted the fullest criticism. 

No doubt the members of this Institution were in a 
general way familiar with the changes that have been 
made during the last few years in the constitution of the 
American Navy, but he might be pardoned for calling the 
facts to their minds in a short summary. ‘The keel of 
the first modern American warship was laid in 1883. 
The vessels then commenced were the Chicago, Boston, 
Atlanta, and Dolphin. 

The Chicago is a vessel 315ft. by 48ft. by 19ft. draught, 
with a displacement of 4500 tons, and with machinery of 
5000 indicated horse-power, and a speed of 15} knots. 
An outline of her is shown in Figs. 1 and 2. The 
Chicago’s coal supply is 940 tons, and she carries four 
8in., eight 6in., two 5in., and twelve small rapid-firing 
guns. The Sin. guns are central pivotted, carried on four 
sponsons on the upper deck, two forward and two aft. 
Shelter decks or screens are formed over each pair of 
guns, und they serve as bridges. The 6in. and 5in. guns 
are all worked on the main deck, the 5in. being aft. 
They are all mounted on the old-fashioned slides. It 
may be interesting to compare this vessel with the 
Arethusa, of approximately the same size, built about the 
same time for our own Navy. The Atlanta and Boston 
are sister vessels, of a smaller type of dimensions—270f{t. 
by 42ft. by 17ft. draught, with a displacement of 
3189 tons, indicated horse-power about 3500, and a speed 
of 15} knots. An outline of these vessels is shown in 
Figs. 8 and 4. The Atlanta and Boston’s coal supply is 
400 tons, and they have each two Sin., six 6in., and 
twelve small rapid-firing guns. The 8in. guns are 
mounted one forward and one aft, firing round the bow 
and stern, thus making the freeboard at the extremities 
very low. The 6in. guns are carried on the same deck, 
but under a shelter deck. The Dolphin is a vessel 
240ft. by 32ft. by 14}ft. draught, with a displacement 
of 1485 tons, and 2240 indicated horse-power, and a 
speed of 15} knots. She is a despatch vessel, with 
a small armament. The Arethusa is 4300 tons displace- 
ment, carries ten 6in. and eighteen small rapid-firing 
guns. Her hull protection is similar to the Chicago’s, and 
her coal supply is about the same, but her speed is about 
a knot and a-half more. 

It was not till 1887 that any more warships were laid 
down in America, when the Newark, Charleston, Balti- 
more, Philadelphia, San Francisco, Yorktown, Concord, 
and Bennington, were commenced. 

It will be seen that the progress made in America is 
great, if we measure it by the difference between the 
Chicago and the Baltimore. These vessels are of practi- 
cally the same displacement, though the Baltimore has a 
smaller main battery, having only ten guns, against 
fourteen of the Chicago’s, but her speed is more than 
three knots greater than the Chicago’s, and she has a 
protective deck 2}in. thick on the flat and 4in. on the 
slope. The Philadelphia, which isa sister ship to the 
Baltimore, attained a still higher speed; and the San 
Francisco, which is a little over 4000 tons displacement, 
attained a speed of over twenty knots. The Newark, 
a sister ship to the San Francisco, has attained 
a speed of 20°4 knots. These trials are made at load 
draught, under forced draught, and the speed is 
a mean of four hours’ run, two with and two against 
the tides, the speed of the tide being carefully measured 
at several points on the route by boats stationed for 
that purpose. We have no vessel in the British 
Navy which can be closely compared with these, 
as during the period between 1883 and 1887 the cruisers 
built in this country were either belted, and therefore 
larger and more costly for the same fighting power, or 1f 
of the same type, smaller and slower. The four 8in. guns 
in the Baltimore are carried two on the forecastle and 
two on the poop, on sponsons, and |the six 6in. guns are 
carried on sponsons on the upper deck. In the Phila- 
delphia, however, all the guns are 6in., four of them being 
carried on the poop and forecastle, and eight on the 
upper deck in the waist of the ship. Four of these 
latter are covered by wide platforms, which afford 
shelter to the men at the guns and form bridges. The 
Newark and San Francisco are slightly smaller than 
the Philadelphia, but they have the same arrangement 
of armament. The Charleston is 3ft. less beam and 1ft. more 
draught than the Newark. The Baltimore, Philadelphia, 
and Charleston are from designs supplied by Mr. White, 
but the Newark and San Francisco are American 
designs. The Navy Estimates of this year, recently 
published, give some particulars of eight vessels of 4360 
tons displacement about to be built, having forced- 
draught speeds of 19} knots, and a coal supply of 400 
tons, with an armament of two 6in., eight 4-7in., and 
nine small guns. These vessels are 820ft. by 49ft. 6in., 
and seem to be very similar in dimensions and speed to 
the American ships. The Baltimore has, since her trials, 
been on a long cruise, and has shown herself to be a 
good sea vessel. She steamed from New York to 
Stockholm at a speed of about 11 knots without stopping 
to coal, and I was assured by her captain that she could 
have steamed 1500 knots further at the same speed with 
the coal that she actually carried. She steamed from 
Copenhagen to Lisbon in five days three hours, the 
distance being 2100 knots, the last two days being done 
at reduced speed in order to save coal. This gives a 
mean speed of over 17 knots. The ventilation of this 
vessel is reported as excellent, and, judging from the 





number of ventilating cowls on her, it should be; but 
these cowls add very considerably to her visibility, and 
make her a much better target for an enemy than she 
would be without them. The American ship designers 
and builders have shown that they are capable of pro- 
ducing vessels quite equal to their promises, and at least 
equal to the best European practice. This is an im- 
portant thing to bear in mind in considering the recent 
designs upon which ships are now being built for the 
American Navy. It was not until the end of 1889 that 
any considerable further additions were arranged for, but 
there are now under construction seven cruisers and 
seven armoured ships. 

Texas, Maine, Monterey, New York, coast line battle- 
ships Indiana, Massachusetts, and Oregon, cruisers Nos. 
6, 7, 8, 9, 10, 11, 12, and a harbour defence ram. The 
Texas is called a “ battleship.” She has two turrets, 
each carrying a 12in. gun, protected by 12in. of armour. 
The turrets are placed en echelon, the bases being pro- 
tected by a redoubt of 12in. armour passing round both 
turrets, and extending to the main deck. She has a 
partial belt 6}ft. wide extending about two-fifths along 
the side of the ship, the remainder of the length being 
protected by a deck 2in. thick on the flat, and 3in. on the 
slope. In addition to her 12in. guns, she has six 6in., 
and twenty-two small rapid-firing guns. Two of the 
6in. guns are worked on the upper deck, and four others 
on the main deck. Her machinery is 8600 indicated 
horse-power, and speed expected seventeen knots. 

The Maine is called an “‘ armoured cruiser.” She has 
two turrets, each with two 10in. guns, each protected by 
12in. armour, the bases of the turrets being protected by 
separate redoubts of 12in. armour Her side is protected 
by 12in. armour belt, extending nearly half the length 
of the ship, the ends being protected in a similar 
manner to the Texas. In addition to the 10in. 
guns in the turrets, she has six 6in. and twenty-two 
small rapid-firing guns. Two of the 6in. are under the 
forecastle, and fire right ahead. Two are under the poop, 
and fire right astern. The remaining two are in the 
centre house, above the level of the other guns. Her 
engines are 9000 indicated horse-power, and the speed 
expected seventeen knots. This vessel is in many 
respects like the Brazilian armour-clads Riachuelo and 
Aquidaban, but with a greater speed, more powerful 
armament and protection. The radius of action of both 
the Maine and Texas at ten knots is 7000 knots. 

The Monterey is practically a low freeboard monitor. 
She has two 12in. guns in a barbette forward, and two 
10in. guns in a barbette aft. The forward barbette has 
armour l4in. thick, the after one 11}in. thick. The guns 
have 8in. sloping shields over them. She has a complete 
belt of armour 4ft. 6in. wide, 13in. thick, and a complete 
protected deck 3in. thick. The armoured freeboard 
amidships is 2}ft. In addition to the heavy guns, she 
has twelve small rapid-firing guns. The horse-power of 
the engines is 5400, and the speed expected sixteen 
knots. 

The New York is rated by the Americans as an 
“armoured cruiser.” She is of a type somewhat between 
our first-class cruisers of the Edgar class*and the Blake 
and Blenheim, being practically the same length and 
breadth as the latter. Her arrangements of machinery 
are similar to the Blake’s, having four sets of triple 
expansion engines. She has a protective deck running 
the whole length, extending from 4ft. 9in. below the 
water at the side to a foot above the water amidships, 
6in. thick on the slope, and 3in. thick on the flat, reduced 
to 2hin. at the ends of the vessel. In addition to this she 
has a belt of 5in. armour in wake of the machinery spaces 
between the protective and main decks. Behind this belt 
is a cellular space 3}ft. thick, filled with water-excluding 
material, extending the full breadth of this belt. This 
cellular structure is carried the whole length of the ship. 
Fig. 15 shows a midship section. The armament consists 
of six 8in. guns, two mounted in a 10in. barbette forward, 
and two in a similar barbette aft, and one on each broad- 
side amidships on the upper deck. 

The revolving shields on the guns are Tin. thick. She 
has twelve 4in. rapid-firing guns, and sixteen smaller 
rapid-firing guns. She has four torpedo tubes, one in the 
bow one in the stern, and one on each broadside; those on 
the broadside train. The height of the centres of the guns 
of this vessel is considerable, the 8in. being 25ft. above the 
water, and the 4in. 16}{t. The estimated radius of action 
of this vessel at 10 knots is 13,000 knots. The engines 
are 16,500 indicated horse-power, and the estimate speed 
is 20 knots. Her sustained sea speed is 18} knots. 
Draught, 238°3ft. She has electric light, and fan 
ventilation throughout. Compared with the Edgar 
class, this vessel is much more powerfully armed, and 
much better protected. Her sustained sea speed will 
probably be greater. She is, however, 800 tons more 
displacement, and should therefore be a superior vessel. 
Mr. Secretary Tracey thinks that “‘ Four such ships dis- 
tributed in various quarters would put an effectual 
stop to the depredations of as many fleets of ordinary 
cruisers.” The coast line battleships are the most im- 
portant vessels of this programme. They are three in 
number, two of them to be built by Messrs. Cramp, of 
Philadelphia, and the third at the Union Ironworks, San 
Francisco ; these vessels have a displacement of 10,298 
tons. They have been designed, to use the words of Mr. 
Theodore Wilson, the Chief Constructor of the United 
States Navy, “to be able to fight vessels carrying the 
heaviest guns and armour,” and by inference comparison 
with our most recent battleships cannot fail to be 
courted. 

The under water protective decks at the ends of the 
belt are 3in. thick; the armoured deck over the belt is 
Q3in. thick. Above the 18in. belt there is a 5in. belt, 
similar to our latest battleships. The armament consists 
of four 18in. 35 calibre guns, mounted in two turrets 
formed with inclined armour 17in. thick, the horizontal 
thickness being 20in., as shown in Fig. 23. The bases of 
the turrets are protected by redoubts 17in. thick, extend- 
ing from the top of the armour belt to 3}ft. above the main 
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deck. These guns can be loaded in any position. In addi- 
tion to these there are eight Sin. guns, mounted in four tur- 
rets. These turrets are formed of inclined armour, 8}in. to 
6in. thick, which is equivalent to from 10in. to Tin. horizon- 
tally. Those turrets are placed on a deck above the level of 
the 13in. guns. There are also four 6in. guns, protected by 
5in. of armour, having 2in. splinter bulkhead worked 
round the deck, the ammunition being served up inside 
these bulkheads. There are twenty-eight small rapid 
firing guns, and six torpedo tubes. The conning tower is 
10in. thick. The 13in. guns are 17ft. 8in. atove the 
water, and 6ft. above the deck, over which they fire. The 
Sin. guns are 24ft. 9in. above the water, and the 6in. guns 
14ft. 10in. The Sin. guns can fire over the tops of 
the 13in., and for considerable angles across the middle 
line of the ship. With such a large armament, the ques- 
tion of the supply of ammunition is a most important one, 
and seems to have been very well worked out. Each gun 
has its own magazine almost directly underneath it, 
below the belt deck, and therefore protected by thick 
armour, so that there are no ready use magazines in com- 
paratively unprotected positions. The engines are 9000 
horse-power, and a maximum speed of 16} knots is 
expected, and a sustained sea-speed of 15 knots. The 
coal bunkers will stow 1500 tons of coal. The estimated 
radius of action at 10 knots with this supply of coal 
is 16,000 miles. The normal supply of coal is 400 tons. 

The armament of these vessels seems to be more 
powerful than that of any European battleship, having 
four guns capable of piercing any armour afloat, and eight 
8in. guns capable of penetrating almost any armour, and 
certainly of penetrating the armour at the ends of the 
belts and on the barbettes and redoubts of most of our 
battleships at close quarters. Of course in order to 
attain this result, something has had to be sacrificed ; or 
rather, something is not existent in these ships which 
exists in the larger ones. The speed estimated, com d 
with our latest battleships, is probably about 1} St 
less. The coal supply is 500 tons less. The breadth of 
the armour belt is 1ft. less, but it is as wide as that of the 
Admiral class, which have not the advantage of the 5in. 
belt above. 

No. 6 is a vessel of 5500 tons displacement. She is of 
the internally-protected type, indicated horse-power is 
13,500, and expected speed of 20 knots on trial, with a 
sustained sea speed of 19 knots. The protective deck is 
2in. thick on the flat and 4}in. thick on the slopes 
amidships; sin. on the slopes fore-and-aft. She has a 
cellular structure 2ft. 9in. thick, filled with water-exclud- 
ing material, extending from the protective deck at side 
to 4ft. above the water-line, but she has no side pro- 
tection. She has four 8in. guns mounted in two barbettes 
4in. thick; ten Sin. rapid-firing guns mounted in a super- 
structure and protected by 4in. shields. They are so 
arranged that four can fire right ahead, and four can 
fire right astern, and five on either beam. The nearest 
vessels of our Navy to this are the belted cruisers, which 
have armament inferior by two 8in. guns, and a speed of 
a knot an hour less. 

Vessels Nos. 7 and 8 are sister ships of 3183 tons dis- 
placement, carrying one 6in. and ten rapid-firing 4in. 
guns. They have a protective deck lin. thick on the flat 
and 2hin. thick on the slope amidships, 2in. thick on the 
slope in the ends. A cellular structure is fitted 30in. 
wide, extending from 4ft. above the water-line to the pro- 
tective deck, and filled with water-excluding material. 
The engines are 10,100 indicated horse-power. As 
of 19 knots is expected. Cruisers Nos. 9, 10, and 11 are 
of 2000 tons displacement. ‘They have a deck similar in 
form to a protective deck, but it is only called a water- 
tight deck, being about jin. thick, and it extends from 
4in. above the water-line to 3ft. below. They have not 
the cellular structure common to the other cruisers at 
the water-line, but have a line of cofferdams inside 
the bunker bulkhead, similar to the smaller vessels 
of our Navy. They have two 6in. guns, one 
on the forecastle, and one on the poop, and 
eight rapid-firing 4in. guns, and ten small rapid-firing 
guns working on the main deck. The horse-power of 
the engines is 5400, and the speed expected seventeen 
knots. None of the cruisers, No. 6 to 11 inclusive, have 
any points of special interest, being similar in detail to 
those already described. No. 12cruiser is, however, the 
most important of the cruisers. She is called a “ Com- 
merce Destroyer,” and is popularly known as the Pirate. 
She is intended to have a sustained sea speed of twenty- 
one knots. Mr. Secretary Tracey thinks this “ vessel 
absolutely without parallel among the warships of the 
world. The combination there made unites a sufficient 
armament with complete protection against light guns, 
while at the same time the vessel will have a sea speed 
and a coal endurance hitherto unknown in ships of 
war. No merchant vessel that she meets, armed 
or unarmed, can escape from her.” She is a triple 
screw ship, having three sets of triple expansion 
engines. These engines are intended to maintain 
in ordinary working for long periods an average of 
20,000-horse power. She has coal capacity for 2000 tons 
of coal. On her normal draught she will carry 750 tons. 
This vessel has a protective deck 2}in. thick on the flat, 
and 4in. on the slope, extending to 4}ft. below the water- 
line at the side, and to a foot above at the centre. The 
battery is comparatively a light one, being four 6in. guns 
ani eight 4in. rapid-firing, and about eighteen machine 
guns and six torpedo tubes. A cellular structure 5ft. wide 
will be worked next the ship’s side the whole length 
of the vessel. In the way of the bunkers this will be 
filled with patent fuel, thus forming a thick protection 
azainst machine-gun fire. Forward and aft of the bun- 
kers this structure will be filled with some water-excluding 
material. In the way of the 4in. guns there will be 
4in. steel protection, and in the way of the machine guns 
there will be 2in. stecl. It is estimated that the radius of 
action at 10 knots with bunkers full will be 26,000 knots. 
This vessel is well divided, and would give a good account 
of herself against most cruisers; but she is designed to run 
away from cruisers, and not to fight them, her func- 





tion being to catch and destroy all the merchant 
steamers of an enemy that she possibly can. She 
would not hesitate to fight and try to destroy any 
of our merchant ships fitted as armed cruisers. 
This vessel is about the same length as the 17 and 
18-knots merchant mail steamers, and no doubt could 


very easily overhaul any vessel of her own length in| 


almost any weather; but even though she may have a 
sustained sea speed in moderate weather of 21 knots, it 
is very doubtful whether in average Atlantic weather she 
could catch such vessels as the Teutonic and City of 
Paris, for their extra length of considerably over 100it., 
and their extra weight, which would be nearly double, 
would inevitably tell in a sea-way. It is further doubtful 
whether the bow of this vessel above water is either in 
shape or height well adapted for driving against a head 
sea at such a high speed. Her freeboard forward is 
194{t., which is low compared with the City of Paris, 
which has 32ft. This could readily be increased without 
seriously interfering with her efliciency in other ways. 
It is not very apparent what is gained by having a long 
projecting under-water stem in such a vessel. To use it 
would be to cripple herself in the quality which every- 
thing has been sacrificed for, namely, speed. A straight 
stem, like most merchant ships have, but with consider- 
able flare out, would probably improve her speed in a 
head sea, and would certainly keep her drier forward. 
The reason alleged for adopting three screws is that 
the vessel can be driven at less power with the centre 


screw alone at the lower speeds than with two screws, or | 


than with one screw in a twin-screw ship, where propul- 
sion would have to be balanced by the rudder. This is 
undoubtedly true for low speeds, but a preferable arrange- 
ment could be made by having two engines on the middle 
screw instead of one. It may be interesting to record 
here an actual fact in connection with running a twin- 
screw ship with one screw only. The City of New York 
ran about half-way across the Atlantic with two screws, 
averaging 18°5 knots for eighty revolutions of both screws. 
An accident then happened which disabled one engine, 
and necessitated disconnecting the screw and shaft from 
the engine. She then ran the remainder of the voyage 
with one engine only, the other screw running loose. 
At eighty revolutions she maintained a speed of 16:3 
knots, with three degrees of helm. The power necessary 
to drive the ship when running at 16°3 knots with two 
screws in ordinary work, compared with the crippled 
condition stated above, is actually more. The question 
of sustained sea speed is probably best determined by 
estimating the power which would be obtained in ordi- 
nary merchant steamer practice in ordinary sea-going 
work from the heating surface of the boiler. On the 
assumption that each indicated horse-power requires 
three square feet of heating surface, which is average 
merchant-ship practice, we get indicated horse-powers as 
follow for the recent American designs. The speed which 
would be attained in ordinary smooth water in the 
measured mile with these powers is also given, and this 
gives approximately the sustained sea speed. The sea 
speed expected by the American authorities is also given. 
Some of the later British ships’ sustained sea speed esti- 





| LETTERS TO THE EDITOR. 


| We do not hold ourselves responsible for the opinions of our 
correspondents.) . 


THE LIVERPOOL ENGINEERING SOCIETY—THE EDUCATION OF 
AN ENGINEER, 

Sir,—Referring to the above double heading, and much previous 
correspondence thereon in THE ENGINEER, to my mind it appears 
as if an important factor has been either forgotten or overlooked, 
| Thus :— 

As now put, we are asked to take it ‘‘that the education of such 

| men as Whitworth, Brunel, Vignoles, Bidder, Rennie, Cubitt, 
Siemens, Bessemer, Fairbairn, Brahmah, Maudslay, Ericsson, &c., 
was either the accident of their individual experience during their 
lives, or was the outcome of the age and circumstances, and in no 
case partook of the results of a true application of the principles 
of real and practical individual iridescence in education,” i.c., 
these pioneers must be assumed to be the Cromwells of mechanical 
reformation, not the mathematical restorers of the Constitution, 
more or less upset by the rough and revolutionary notions only too 
ready to be confused by or sacrificed to fancies, rather than trust 
all to accuracy in matters of fact. : 

Now, if this be the interpretation sought to be put on the present 
goer of things educational, it appears to me, eitber there must 
pe many loose screws in the educational machine, or the public 
have ground to demand some more explicit information than has 

| yet been furnished about plans in embryo, about which your corre- 
spondents might give us their opinions and judgment, just as they 
might do about any simple everyday mechanical case, i.¢., a8 an 
individual test case only. For example, a transmitter-clutch 
arrangement has been patented and fully described in THE 
| ENGINEER, yet the public are quite in the dark as to the possible 
application of this invention as a rudimentary form of a mechanical 
| power, which is neither a lever nor a screw, yet partakes of the 
nature of both. An efficient clutch is or is not a mechanical power 
adapted for a purpose. Whether, however, the purpose to which 
the invention has toe applied is the proper one to bring out its 
full powers must remain an open question as long as scientists 
decline to admit there may be such a thing as indicidual iridescence, 
quite apart from mere rule-of-thumb work, in any branch of science 
or art. 

As far as I can see, it only seems a waste of time to argue any 
scientific question, until some simple case of this kind first 
threshed out in a workman-like manner, so as at least to get a firm 
basis from which to start educational foundations, or produce that 
individual iridescence in anything like the abundance necessary 
for 1891 in matters not bearing the motto, ‘‘Pereunt et 
imputantur.” E. W. D. W. 








STAMPED STEEL AXLE-BOXES, 

Sir,—I am a cast iron box. Fancy £2,500,000 saved per annum 
in haulage alone by dispossessing me in favour of stamped steel ! 
Of course I was irritated. However, I pursued the subject further, 
and can now show how to work trains for far less than nothing. 
All that is wanted is faith. 

The Board of Trade returns for 1889 show that the total goods 
mileage of the United Kingdom and Ireland for that year was 
140,000,000. The locomotive running expenses per train mile, as 
per the railway companies’ published returns, averaged 54d., 
which gives a total of, say, £3'200,000. Now as to the saving. 
Goods wagons cost to haul 4d. per ton per mile (don’t forget the 
faith ; if I say it costs this it must not be questioned), and each of 
us axle-boxes weighs about 100lb. We will assume the average 
tare of a wagon as four tons (a ton more or less doesn’t matter), 
and, as the haulage of two-thirds of 400,000,000 lb. (weight of four 
million boxes at 1001b. each) costs £2,500,000, the haulage of 
4,000,000 tons (weight of one million trucks at four tons each) will 
cost, say, £83,000,000. Deduct £3,200,000 from this, and there 

‘ou are! 
I know this may appear a little mixed, but some of your readers 
may like to peruse ‘‘ Stamped Steel’s” letter again, and if so, it is 





» - bs as well to = themselves as far as ible in the author's frame 
mated in the same manner is also given. of mind. ut I hope no one will be so unkind as te ask whether 
TABLE E. 

i a a ee ee gt 
New No. 6. Nos. 7 & 8. and No. 12. battleships, Maine. Blenheim. 
York. ll. 1, 2, & 3. 


Heating surface 





31,190 | 28,300 


Heating surface | 
3 
Speed due to I.H.P.) 
_ Heating surface | 
fui 3 


10,396 9,433 


18} knots 18} knots 


The building of such a ship as No. 12, which we have 
nothing to cope with, certainly is an indication of what 
America is capable of, both in conception and con- 
struction. Whether vessels specially designed to meet 
this one, or whether an improved type of mail steamers 
is the right protection, is a question worth some con- 
sideration. The most suitable for fighting of our armed 
cruisers would be very weak in presence of such a foe; 


but with protection as indicated above, and equal speeds, | 


there should be little fear of a contest. There are several 
other very interesting vessels built, or intended to be 
built, for the American Navy. One is a torpedo cruiser, 
of 750 tons displacement and 23 knots speed. She is to 
have quadruple-expansion engines of 6000 indicated 
horse-power and tubulous boilers. Her framing is almost 
completely longitudinal, and many ingenious contrivances 
are introduced. Another is a harbour defence ram, 
243ft. by 43°5ft. by 15ft. draught. This vessel has 
practically no superstructure, as our Polyphemus has, 
and carries neither guns nor torpedoes. She is, in fact, 
an automobile floating projectile of 2050 tons weight. 
The speed is expected to be 17 knots. She has 6in. of 
armour protection in the side. She has been designed 
by Rear-Admiral Ammen. 
pleted, is a torpedo boat, and has attained a speed of 23 
knots. She has three torpedo tubes. Her dimensions 


are 138ft. 7in. by 14ft.10in. She has quadruple-expansion | 


engines. She is the only torpedo boat in the American 
Navy. The Vesuvius, a 21-knot vessel, of 725 tons 


displacement, and carrying three dynamite guns, is an | 


instance of the boldness of some of the 
designers. 

This paper and the discussion on it were followed by two 
others, and the whole of yesterday evening was devoted to 
the reading and discussion of Mr. Yarrow’s important 


American 


paper on boiler construction, suitable for withstanding | 


the strains of forced draught, so far as it affects the 
leakage of boiler tubes. The full text of the paper will 


be found on another page. Our report of the discussions | 
on these and other papers we must postpone till next | 


week. 


16,180 11,620 


43,272 17,460 | 18,798 33,000 (!) 
5,393 3,873 14,424 5,820 6,266 11,000 
17}? knots 164 knots 20) knots 15 knots I6knots 19 knots 


| the 4d. per ton per mile is taken from Mr. Bates Dorsey's com- 
parison of English and American railroads, and bears an entirely 
different interpretation to that in which it is here used, or there 
| may still be hope for Cast Iron Box. 
March 11th. 


DAVIS AND STOKES’ SAFETY COMMUTATOR. 
| Srr,—My attention has been called to a description in your issue 
| of March 13th of a device headed as ‘ Davis and Stokes Safety 
| Commutator.” In the descriptive matter you refer to the paper re- 
cently read before the Institute of Civil Engineerson ‘‘ Electric Min- 
ing Machinery” by the present writer and Mr. Claude Atkinson. 
Although in that paper we illustrated and described in full detail 
the methods of lete losing the armature, commutator, 
and brushes, to which you refer, and gave our reasons for prefer- 
ring this construction, we also referred in the paper to the 
enclosure of the commutator only with the use of a flame-proof ring 
| or joint between the revolving part and the fixed part. The 
| arrangement described by you in the last issue is similar to that 
| patented by me in 1887—No. 16,623—except so far as the 
| mechanical details referring to the locking ring are concerned. 
| Mr. A. Snell, in his remarks at the Institution, in the course of the 
discussion ou the paper before mentioned, pointed out the great 
mechanical difficulties involved in the use of a hollow commutator, 
| which would <p ye to be an unnecessary complication, as the 
same results can be obtained without its use, in less expensive and 
more mechanical forms of construction. 
London, March 18th. LLEWELYN B, ATKINSON, 
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The Cushing, recently com- | 


| FENNEY'S PIPE AND JOINT-CUTTING MACHINE, 

| Sir,—A pipe-cutting machine, similar in principle to the one 

| shown in your issue of December 5th, 1890, was designed for the 

| Valparaiso Municipal Water Company, about September, 1888. 

| It was made to cut 18in. pipes, the metal lin. thick ; but instead 

of a rack and pinion, as in Fenney’s, it was a worm and worm- 
wheel ; in other details the machines are alike. 

1 would like information as to whether there were pipe-cutting 
machines for large pipes—either Fenney’s or others—previons to 
| the date I mention, for after inquiries from several friends, and 
| looking through catalogues, advertisements, and some engineering 
| dictionaries, I could not find anything suitable, therefore had one 
| made by Messrs. Lever, Murphy, and Co., of Valparaiso. 
| Calle Delicias, No. 19, Valparaiso, Gro. F, Livesey. 
January 30th. 








THE resuscitated Channel tube scheme is not to receive 
more favour from the Government than from people generally. 
_ ee has given notice that he will move the rejection of 
* the Bill, 
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BOILER CONSTRUCTION SUITABLE FOR 
WITHSTANDING THE STRAINS OF FORCED 
DRAUGHT, SO FAR AS IT AFFECTS THE 
LEAKAGE OF BOILER TUBES.} 

By Mr. A, F. Yarrow, 

Introduction,—1 have the honour to invite your attention this 
evening to the construction of boilers adapted to forced draught, 
and as the subject is obviously far too extensive to deal with at one 
meeting, I propose to confine this paper almost exclusively to the 
study of that branch of it which lately has given so much trouble, 























viz., leaky tubes, Our inquiry will be directed towards ascertain- 
ing what causes such leakages, this being the first step towards 
finding a remedy. Let us first consider a few matters of detail 
which deserve far more attention than they generally receive. 
Workmanship.—A_ certain amount of trouble must be attributed 
to insufficiently good workmanship and material, for it must be 
borne in mind that with forced draught and higher pressures boilers 
are far more severely strained than formerly, consequently work- 
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will be carried out to an unknown and irregular extent. As an 
illustration of this, I have here a tube which has been expanded 
into a plate in a manner frequently met with—see Fig. 1, C. 
On the one side, as anyone closely examining it will see, the tube 
and plate do not tonsh, This is partly due to adopting a taper 
expander in a parallel hole and partly to the rollers not going | 
sufficiently far through—see Fig. 1, B. Special care should be 
taken that the rollers of the expander pass well through the plate, 
so as to swell out the tube, not only throughout the thickness of 
the plate itself, but a little beyond, insuring thereby that the tube 
is in close contact with the plate throughout its thickness, and a 
slight swelling of the tube on the inside, forming as it were a small 
shoulder, and thereby preventing the tube from shifting in the hole 
when a compressive strain comes on it. This, in actual practice, is 
often neglected, the relative position of the rollers to the tube plate 
being left to the workman. In passing I would allude to an 
expander—Fig. 1, E—we use frequently. In it the rollers are 











parallel for a length a trifle greater than the thickness of the plate, 
and are then slightly increased in diameter, thus insuring pressure 
coming on the tube throughout the thickness of the plate, and 
raising a very defined shoulder on the tube both inside and out. In 
this way a very firm job is secured, and the tube is prevented from 
| being either pushed or pulled through the plate. This bead on the 
tube at the inner side of the plate is very desirable. On the London 
and North-Western Railway at Crewe, and also at the Baldwin 
Locomotive Works, at Philadelphia,a tool is adopted which is spe- 
cially designed for producing this bead ; and many locomotive 
superintendents do practically the same thing by reducing the 
diameter of the tube where it through the tube plate, thus 


forming a shoulder, against which the tube is driven up. Assuming 
we have a proper expander, let us now deal with the way the ex- 

anding is carried out. The custom is for the boiler-maker to settle 
himself down comfortably inside the box and work away at one side 
or at one corner, expanding a large number of tubes and then shift- 
ing his position. 


This is objectionable ; because by expanding a 
Fie 2 
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| trary, I believe, so far as the leakage of tubes is concerned, they 
| are 


ad. In the first place, they are invariably thicker than the 
surrounding ones, and to have rigid tubes alongside those which are 
elastic is clearly undesirable. If stay tubes must be adopted, they 
should be equally e!astic with the others, and consequently of the 
saine thickness and same material, only thickened up where they 
screw into the plates. 

Holding power of ordinary tubes.—Some years ago we carried out 
a number of experiments with a view to ascertain the power 
required to withdraw from tube plates tubes expanding in the 
usual way ; we found that a 2in. tube had a holding power in a 
steel plate of from 8 to 12 tons, and a number of specimens from 
these tests are here. In a fire-box, as shown on sheet 2, at a 
pressure of 200 1b. we have a total strain to separate the two tube 
plates of 124 tons. Now, the total holding power of the tubes to 
withstand such pressure, based upon 8 tons per tube, is 2300 tons, 
giving a margin of security of nearly twenty. It is for everyone 
to use his own judgment in the matter of adopting stay tubes or 
not. With very few ex ions, | tive engineers in this 
country and America are adverse to them. 

Ferrules.—Concerning the use of ferrules, their adoption does 
not seem to affect the leaky tube question to any material extent. 
If the tubes leak without ferrules we have no reason, based on 
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experience, to believe the ferrules will cure it. They do not strike 
at the root of the evil. They may be used with advantage for 
those tubes which are subject to the fiercest fire, as they interpose 
a resistance to the rush of flame by reducing the area, and thus 
cause the heated products of combustion to pass more uniformly 
through all the tubes. Although I occasionally refer to locomotive 
practice, I would point out to those not familiar with the subject, 
that an ofdinary locomotive boiler is not applicable to marine 
purposes without considerable modification—water that has passed 
repeatedly through a surface condenser requires very different 
treatment to water such as is used on our railways, therefore the 
ordinary locomotive boiler must only, to a limited extent, be taken 
as a guide in the present investigation. 

Water space stays.—With regard to the water space stays uniting 
the inside and outside fire-boxes, too much care cannot be exer- 
cised in arranging these with a view to secure for the inside fire- 
box the necessary freedom of movement due to the variations in 
temperature. In the year 1878 we built a torpedo beat for a 
foreign Government, and had no less than eight unsuccessful trials, 
in every case coming home with the tubes leaking—see Fig. 3. 
To ascertain exactly what was going on in the region of the tube 
plate we removed the row of stays nearest to the tube plate flange 
on the sides and top of the box. We replaced these stays by 
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manship which was good enough but a few years ago is now quite 
upsuitable, 


Quality and condition of tubes.—Firstly, with regard to the | 


quality of the tubes. The best that are procurable are none too 
good. Good tubes are of the most ductile material and carefully 
annealed at the ends, and will stand flattening and bending over 
without cracking, such as the samples which I have here. They 
should be perfectly straight, or if curved, as sometimes done, they 
should be all curved alike, so as to maintain the same water space 
throughout their entire length and secure a uniform elasticity. 
This elasticity will enable all the tubes to take an equal share of 
the strain thrown on them. The thickness of the tube at the part 
where it is expanded must be the same all round ; this it frequently 
is not ; and there should be no ridges inside caused by the weld, 
otherwise the expander meets with inequalities, leading to irregu- 
larity in the work. The outside of the tube, where it passes 
through the tube plate, must be free from scale or oxide, and should 
be bright, so that when expanded the metal of the tube should 
come in close contact with the metal of the plate. Tubes polished 
at the ends, as supplied by the makers, are generally well greased 
to protecct them from rust. This grease, as well as the oil remain- 
ing in the holes of the tube plate after having been drilled, must 
be completely removed ; if this is not done, there will remain in 
= a film of grease between the two surfaces after the tube has 
en expanded. 

Method of expanding tubes.—The usual method of expanding 
is to bore parallel holes in the tube plate and expand the tube 
with an expander which will give a taper. Now, in no other part 
of the machinery should we think of putting a taper pin into a 
parallel hole. If the hole is purallel an expander should be used 
which will expand the tube so that it alee besebiis parallel, or if 
a taper expander be adopted then the hole in the tube plate 
should be bored to correspond, so as to insure the perfect bearing 
of the tube throughout the entire thickness of the plate. Unless 
one of these courses is adopted we. get a bearing of the tube in 
the plate which will vary according to the inclination of the work- 
men ; no two tubes will be expanded equally, and the expanding 
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great many tubes in one place a considerable strain is thrown on the 
| plate, which is stretched, and in this way severe local strains set 
up. The better plan is to expand three or four tubes in one locality, | 
and then shift to another, expanding all over as gradually and uni- | 
formly as possible. Some ple advocate screwing the tubes into | 
| the tube plate, and expect by that means to make them tight. We | 
| have done this and abandoned it, as it does not deal with the root | 
of the evil ; moreover, it presents practical difficulties, especially | 


when the time comes to retub2 the boiler. Sometimes a thin copper | 
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sleeve or ferrule is put over the end of an iron or steel tube, and ex- 
panded with it into the plate. This frequently reduces the leakage 
of tubes. The explanation may perhaps be found in the fact that 
with a rise of temperature the copper increases to a greater extent 
than the surrounding material, and tends to fill up any gap which 
may occur, 





Stay tubes.—With regard to stay tubes, for many years we have 
not used them, and have found no injurious result. On the con- 


| to 
| time it seems more than probable that these stays as originally 


| as the changes of temperature require. 
| this out we makea practice of having the first row of stays at 
| least 7in. from the edge of the tube plate flange, and even these 
| stays in large boilers are so designed as to be free to move. 


o‘hers working in stuffing-boxes and having a nut on the outside, 
so that if a tensile strain had to be met they were there to receive 
it, while if the inside box wanted to expand it had freedom to do 
so. This experiment was most interesting. Every time the fire 
was urged these stays would all move outward through their stuff- 
ing-boxes, owing to the expansion of the box. In some cases the 
movement was sufficient to enable a penny piece to be inserted 
between the nut on the stay and the gland. Each time the fire 
door was opened and the temperature reduced these stays would 


| move inward, and when the boiler was cool the nuts pressed hard 


on the glands. From the moment the new stays were fitted the 
boiler was altogether free from leaky tubes, and the boat was 
duly taken over by the Government. It is, of course, dangerous 
raw a conclusion from one isolated experiment, at the same 


fitted had much to do with the leaking of the tubes, because it is 
evident that a tensile strain coming on a tube plate, weakened 
by being perforated with a number of holes, is likely to distort 
the plate. As a matter of fact, prior to the new stays being 
titted, this tube plate was more or less altered in shape after every 
trial Fig. 4 shows exactly the change that took place on the 
first trial alone. It will be seen that between the points indicated 


| on the diagram there was, in one case, an extension of a quarter of 
| an inch, and in the other an extension of three-eighths of an inch. 


I think we may assume that tube plates should be free from ex- 
ternal strains, and, as far as possible, be allowed freedom to move 
With a view to carry 


Elasticity.—It will be seen by reference to the drawing of the 
boiler—Fig. 2—that the greatest possible elasticity is allowed for 
throughout. Special care should be taken that the flange of the 
tube plate is made very thin, so as to secure elasticity, and avoid 
the possibility of strains being thrown on the tube plate itself, 
where the tubes pass, through, also to avoid a large difference of 
temperature between-the inside and outside of the double thick- 
ness, To insure freedom for movement the water space should 
not be cramped; Otherwise trouble will be met with by the leaking 
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and breaking of the stays. In order to gain elasticity we follow 
the plan frequently adopted in locomotives of turning the stays 
down between the plates. This insures any bending of the stays 
being confined to the portion within the water space, and prevents 
movement of the stay in the plate itself, thereby causing leakage. 

Hollow stay.—Perhaps I may be permitted to draw your atten- 
tion to a stay we occasionally use. It has been designed to meet a 


| that through three of the tubes which are at different levels there 
| are fitted three bars. The latter are fixed at the end next the fire, 
| and also in the centre of the tube. The object of this experiment 
| was to ascertain if the tubes remained straight, and if not to regis- 
ter the extent of the bending, which could be made apparent by 
the alteration in the position of the extreme ends of the rods. 
Almost immediately after lighting up it was found that the top 


condition frequently occurring when several locomotive boilers are | 


placed close together, and in consequence the stays at the sides are 
inaccessible for repair or renewal. It is shown on Fig. 5, and is a 


modification of what is adopted by Mr. Park, of the North London | 


Railway. In his case holes are drilled a short distance into both 


ends of the stay, into which a drift is forced. The stay is thus | 


Fig. 6 





swelled out until it fits tightly into the plate, thus making a 
thorough mechanical job, and probably sounder work than if the 
stay were rivetted over as usual. In the case of a locomotive, as 
both ends of the stay are accessible, the drift can be used at both 
sides. As wil] be seen, the new stay has been designed so as to be 
made tight at both ends, working from one side only. Ina lin. 
stay we dri'la }in. hole nearly all the way through, and then a 


TABLE, Fic. 6. 
Experiments to Ascertain the Strength of Water Space Stays. 


Length Ulti- 








Description. between Diernaten ot + over | mate 

plates. ‘ stress. 

Ibs. 

Hollow stays screwed 475in. | lin. (hole jin. & Aim.) | 25,457 
into plates and hole 

expanded. 464in. | lin. (hole yin. & f,in )| 20,992 

Solid stays screwed 4°80in. qin. 22,008 

into plates 
and rivetted over. 4 80in. jin. 22, 070 


The above are taken as a fair average of numerous tests. 


tin. hole for the remainder. The stay is screwed in from the inside 
of the fire-box, and a taper drift is passed through the larger 
portiomof the hole and driven into the smaller, swelling the stay 
out, and making it a tight fit at that end. A larger drift is then 
used for swelling out the end next the workman. By this meansa 
stay can be put in or repaired, making it tight at both ends, the 
eatire operation being performed from one side only. Mr. W. H. 
Maw has proposed to increase the diameter of the drift at the 
extreme end. This seems a decided improvemeut, as it causes the 
hole to be swelled out parallel, and also enables the drift to be 
more readily withdrawn. A lin. stay with a }in. hole gives 
the same strength as a jin. solid stay. The exact strains which both 
these stays can resist have been carefully tested, and the results 
are as shown. We have also here a water space, Fig. 6, having 
lin. hollow stays, 4in. centres; this, when tested by hydraulic 
pressure, gave way at 1650 lb. per square inch. 


F/ 


Tule spaces.—The distance between tubes should be determined 
with a view to insure an ample supply of water to the hot surfaces, 
and to avoid the steam being imprisoned between the tubes— 
especially in the region of the tube plate—so that the heat should 
be carried away as soon as it arrives at the interior surface. Cer- 
tainly nothing less than a jin., or perhaps better still, lin. space 
should be adopted with 2in. tubes, when burning say 801b. to 1001b. 
of coal per square foot of fire-grate per hour. This space will give 
ample room for good circulation, provided the ijatter is not 
restricted nor interfered with by any features in the design. Of 
late a number of unsuccessful marine locomotive boilers have been 
constructed with water bottoms. It may be a matter worthy of 
consideration whether the powerful upward current throughout the 
water space round the fire-box is not the means of drawing from 
the lower part of the barrel a large quantity of water, thereby 
robbing the tube plate of a portion of the supply which it would 
obtain if there were no water bottom. 

Length of tubes.—The length of the tubes should be of such 
a to their diameter as will insure the necessary elasticity. 

‘or this reason large tubes or short ones are objectionable, as they 
are too rigid. 

Alteration of tubes when rawing steam.—In reference to this 
portion of the subject, I will refer to a very interesting experiment 
we carried out with a view to ascertain exactly what was happening 
to the tubes during the process of raising steam, and also when at 
work. I would call your attention to Fig. 71. It will be seen 


? 


1 It should be understood that in many cases the diagrams referred to 


in this paper are exaggerated, so as to illustrate the reasoning more | 


plainly. 





Fig. 8 





row of tubes was evidently heated in advance of the rest. The 
| hotter water, as might have been expected, was near the surface, 
the cold water at the bottom remained undisturbed, and the top 
of the boiler was also cold, owing to there being no steam to heat 
it. The water near the surface, being raised in temperature, those 
tubes which passed through it strove to increase in length, but, 
TABLE, Fic. 8 
Expansion of Copper Tubes and Outside Shell when Raising Steam. 
Lit up at 10.20 a.m. din. over fire-box. 


Time 10.3010.40 10.50 11.0 11.1011.20 11.30 11.40 11.50 


Steam -. Ibs. | 0 0 0 0 0-5 20-40 60-80 100-120 140-160 


Elongation of barrel in mm. Length measured, 3ft. 4}in. =1028 mm. 


Boiler shell at 


water level 2 “6 ) © 1°4|23°O | 2°5 2°7 2°8 
css as. wes 0 0 0 “4 | 2°6 | 23°O | 2°5 b°5 2°8 
Bottom .. . oo! °3 3 “4 8; 16 1°6  2°5 2°5 2°5 





Elongation of tubes in mm. Length of tube, 3ft. 10in. = 1168 mm. 


Top tube.. 1°5 1°6 |1°6, 295 |2°7/2°9 82 


40 
Bottom tube... . ‘7 9) 1°5 


owing to the tube plates being fixed, they were unable to do so, 
consequently there was a considerable bending of the tubes, This 
was made evident by the movement of the end of the rod. After 
the fire had been alight about ten 
minutes, the second bar began 
to move as the water at the 
lower level rose in temperature. 
In like manner, after a further 
interval, the third bar moved, and 
the bars all continued to move 
until such time as steam began 
to rise. Assoon as 10]b., or 15 Ib, 
were registered, the pressure on 
the tube plates began apparently 
to make itself felt, and forced 
them apart, throwing a tension 
on the tubes which straightened 
them. From thence up to 160 
lb. the tubes showed practically 
no curvature. This experiment 
proves how necessary it is to 
provide ample elasticity in the 
tubes, so as to conform to the 
conditions which have to be com- 
plied with in raising steam. 
Boiler distortion while raising 
steam.—The strains which boilers 
have to withstand when lighting up are well-known to be very 
serious and of an entirely different character, and in some parts 
far more severe than those met with when at full work. As 
evidence of the strains caused by unequal expansion when lighting 
up, I would refer you to Figs. 8,9, and 9:. The first shows the 
| longitudinal expansion of the boiler barrel at different: parts, and 
| at varying periods during raising steam; the second one illus- 
| trates the movement of the inside box, showing in both cases that 
| the distortion of form in some parts is greater during this process 
| than when steam has been raised; and Fig. 94 shows the exact 
changes from the time of lighting up. With a view to reduce 
these strains and increase the temperature of the boiler as uni- 
formly throughout as possible when raising steam, we make a 
practice, in the case of a large boiler, of filling it quite full, and, 
as the temperature rises, allowing the water to run out from the 
blow-off cock, so that by the time steam shows itself the water is 
at the working level. In this way the upper part of the boiler is 
warmed up and the cold water at the bottom is got rid of. It is 
reasonable to suppose many boiler troubles might be avoided if 
this, or some similar plan, were adopted. In cvoling down, the 
strains are not so great, and are quite different in character from 
those met with in lighting up. One main principle must be borne 
in mind, that any changes of temperature should take place as 
slowly as possible. The sudden pulling out of the fire is Fe te 
bad, and may cause tubes to leak. This would not occur if the 
fire were allowed to burn out very gradually, as it ought; a fact 
which every locomotive driver knows perfectly well. The 
annealing of the tube plate, if of iron or steel, should be effected 
with exceptional care, so as to reduce changes of form when the 
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boiler is first set to work. This annealing should of course be 
done when the plate is flanged, and possibly it might be desirable 
to do it after the tube holes are drilled, leaving a trifle to be 
rimered out finally. 

Air pressure.—I would here say a few words with reference to 
the amount of air pressure. In the passage of the air from the 
stokehold to the funnel, the greater part of the resistance to be 
overcome in most cases is due to forcing the air through the tubes ; 
consequently, if a contractor be limited to a given amount of air 
pressure, the only means he has open to meet this condition with- 
out extra weight is by augmenting the diameter of the tubes or 
reducing their length, thus producing rigidity, which I have already 
pointed out is bad. Because a certain boiler does not stand a 
given air pressure without the tubes leaking only proves that that 
air pressure is too much for that boiler, but does not prove that 
this air pressure is too much for every boiler ; especially in face of 
the fact that locomotive engines are working all over the world at 
air pressures varying from Sin. to 8in. I would beg reference to 
Fig. 10, showing the vacuum in the smoke-box of a Midland 
engine, which has been kindly given to me by Mr. Johnson. In 
confirmation of the high air pressure used on locomotives, I cannot 
do better than quote the following statement cf a locomotive 
engineer of one of our leading lines :—‘‘ We do not consider from 
our experiments that a vacuum of 8in, in a smoke-box is anything 
exceptional, but should expect it when working full power, either 
going up a bank or drawing a heavy train ona level. In addition 
to the vacuum in the smoke-box we register a pressure of air in 
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the front of the ashpan, due to the speed of the train, of 2in. of 
water, making a total air pressure of 10in.” With these facts 
before us, there ought surely to be no condition imposed upon the 
marine engineer limiting the air pressure. Would it not be good 
policy to leave the hands of the designer and maker free to adopt 
whatever air pressure he likes, so long as he gives security that 
the boiler he supplies will stand it? It is surely better to adopt a high 
air pressure om have a trustworthy boiler, rather than limit the 
air pressure and have a boiler which, at any unexpected moment, 
may give way altogether; in other words a low air pressure in- 
volves a rigid boiler, and a rigid boiler is not trustworthy. I think 
we may fairly conclude that, by limiting the air pressure the very 
best possible inducement is held out to supply a bad boiler, because 
it leads to a rigid one. If it be wished to limit the temperature of 
the furnace, which I am ready to admit is desirable, I submit that 
this may be better effected by limiting the rate of combustion, and 
when it is ascertained what air pressure corresponds to such rate 
of combustion, a correct limit of air pressure can be determined 
for that particular boiler. 
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Grease.—1 need not dwell upon the importance of avoiding grease 
gaining access to the interior of boilers, as this is well known. 

Starting new boilers.—The bringing into use of new boilers 
should take place gradually. An ordinary brick furnace when 
new is heated up very slowly, otherwise it cracks and falls to 
pieces. Were the same consideration extended to a steam boiler 
it would often avoid trouble by allowing the various parts tu 
accommodate themselves to their new condition by slow degrees 
Many trials have failed through over anxiety to work up 
boilers to their full power too quickly. Boilers when new, 
however, frequently give more or less trouble from leaky 
tubes at the commencement of the trials. This we do not 
attach importance to, provided it is due to unavoidable 
changes of form, which are temporary. It need not be looked 
upon as of serious moment, as the leakage will soon disappear. 
Very frequently the tubes leak on cooling down, and, if this occur 
only to a small extent, it deserves little attention, and-is of every- 
day occurrence. Probably the best thing to be done is to leave 
the tubes alone. Often people take fright at this small leakage 


and start re-expanding, unnecessarily punishing the tubes. In 
the foregoing remarks I have simply drawn your attention to a 
few practical points which deserve consideration, There aremany 
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others which time, however, wil] not admit of our dealing with ; | fire, this being frequently repeated. After the eighth time the 


such as the position of the air inlet, the position and description of | 
the fire-door, the thickness of the fire and the best mode of stoking. | 
These should be determined, as far as possible, with a view to | 
reduce variations in the temperature, and to avoid cold air coming 
in contact with the tube plate. There are many other points of | 
importance which we must also pass by. 


_ tube, but owing to the tube being thin as compa 


tube commenced to leak, and after eighteen times leaked so badly | 
that the experiment had to be stopped. Let us now investigate 
what has taken place. The heat warmed the tube 


late and the | 
to the plate | 
the tube got hot much more rapidly than the plate. It then | 


| tended to expand, but was prevented from so doing by the plate, 


cools the lower half, which in consequence contracts, but cannot 
do so without pulling with it the upper half, which is still red 
hot, the two portions making a compromise and assuming a shape 
something like EB. Now the upper part, which has been reduced 
in diameter by force, on cooling is further reduced in diameter by 
reduction of temperature, and then assumes the form F B, as 
shown. This upper half tly b permanently 







































































Nlasticity of tube in tube plate, —- Now let us study exactly what | which remained comparatively cold, consequently the metal of the | smaller in diameter than it was originally. The tireis now passed 
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SMOKE BOX VACUUM OF LOCOMOTIVE, MIDLAND RAILWAY. 


takes place in expandiug¥a tube into a tube plate. The tube is in- 
creased in diameter and pressed against the sides of the hole in the 
plate, the pressure slightly increasing that hole. The two metals 
are not only in contact, but are actually pressing against one 
another. The tube if it were free would become slightly larger, and 
the hole if it were free would become slightly smaller; we know 
this from direct experiment—see Fig. 11. I have here some 
2hin. tubes which have been expanded into plates, and then the 
plates have been cut in the manner shown, so as to enable the 
tubes to be removed without disturbing anything. On carefully 
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measuring the diameters, both of the tubes and the holes, a very 
appreciable difference is found, and it is this difference which is to 
help us in keeping the tubes tight. The actual collective elasticity 
of the tube to expand, and the plate to contract, amounts in one 
case with steel tubes and tube plates to , 7;;in. and in another to 
r¢ain. and ;}%,in. in the case of copper tubes and tube plates. 
Assuming that a tube is well polio it will remain tight in the 
plate so long as nothing takes place — such as a sudden reduc- 
tion of temperature—to cause the tube to be reduced to a 
greater extent than the collective elasticity of the tube 
plate and the tube. Now, when steaming hard, if the fire door be 
opened, and a blast of cold air admitted, the tubes through which 
it passes being thin, will feel the effect and cuntract before the 
thick tube plate. The tubes will remain tight only so long as the 
chilling does not tend to reduce the diameter of the tube beyond 
the collective elasticity of the tube and the plate. Should this 
elasticity not be sufficient to make up for the change of form, the 
tube will leak. If the tube plate be thin, so that the rate of its 
contraction a that of the tube, difficulty from this cause 
will be reduced. Anything that can be done to increase the range 
of elasticity of the tube and tube plate, allowing thereby larger 
differences of temperature, is clearly desirable. One simple way in 
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which this can possibly be augmented is by making the tubes a 
driving fit into the — and not simply slipping them loosely into 
the holes, leaving the expander to do all the work. Mr. Park, of 
the North London Railway, attaches great importance to making 
the tubes a very tight fit in the holes, 

Thin tube and thick tube plate.—To ascertain the effect of heating 
and cooling tubes in a tube plate we have tried some experiments, 
the results of which are aves on Fig. 12. We have here a 
6yzin. tube, j;in. thick, fitted into a 2in. plate. The plate was 
carefully bored, and the tube carefully turned and driven in tight. 
These extreme proportions were intentionally selected in order to 
ascertain clearly what takes place. Round the tube plate we fitted 
some thin sheet steel, forming a tank. This was filled with water 


and pleced over a smith’s fire, left there a few minutes, then | 


removed and allowed to get cold. It was then replaced over the 


tube was permanently crushed. The exact change of form is 


shown on the diagram, and it will be seen that the tube has been | 


considerably altered from its original shape. 
Thick tube and thin tube plate.—We have here a thicker tube and 


thinner plate, the tube being din. thick and the tube plate in. | 


1 


thick. The same process was carried out as in the former case, 
and although heated and cooled forty times no sign of leakage took 
place. Now, in the first example we had a tube and a tube plate 
differing greatly in thickness from each other, and therefore they 
were not heated up uniformly. This caused the crushing of the 
tube, its permanent alteration of form, and consequent leakage. 
In the second experiment we had a tube and plate more nearly 
approaching each other in thickness, and consequently heated up 
more uniformly, with an absence of leakage. From these experi- 
ments it was reasonable to infer that within certain limits the more 
nearly the tube and tube plate approach in thickness to one another 
| the more nearly will they contract and expand in harmony, and the 
less chance there is of leakage. As the tubes cannot be thickened 
up much and retain the necessary elasticity, it follows that to 
conform to these conditions the tube plate should be as thin as 
other practical considerations admit. Some few locomotive super- 
intendents have used steel tubes in copper tube plates with success, 
and in our small experience of this combination we have had good 
results; at the same time, a very large majority of locomotive 
engineers prefer copper or brass tubes, or steel tubes with copper 
ends. The latter plan secures the advantage of copper in keeping 
the tubes tight in the plate, and also the advantage of steel in 
having the same rate of expansion as the boiler shell. Steel tubes 
dre nearly always used in combination with steel tube plates; and 
I know of no reuson leading me to believe that tubes of any other 
metal would be better under these conditions. On passing from 
this portion of the subject, let us bear in mind that troubles due to 
the causes which we have up to now investigated may all be 
diminished by having thin tube plates. This observation refers 
mainly to steel or iron tube plates, as will be seen later on. 
Tendency of tube plates to curve.—We will now proceed to consider 
perhaps the most interesting cause of leaky tubes. It is one which 
seems to have been completely overlooked by the marine engineer, 
though there is good reason to believe it is, perhaps, the chief 
source of trouble. With a view to its investigation we have here 
a steel tube plate 18in. long, 18in. wide, fin. thick. In it there 
are thirty-six tubes. 
are very thin sheet steel sides, forming an open tank. This was 
filled with water, and placed over the fire of a smith’s forge, with 
the following result :—The bottom of the plate next the fire always 


being hotter, and, therefore, expanding more than the upper side, | 


which was kept cool by the water, caused the plate to take a 
curved form. It was impossible to accurately determine the inten- 
sity of the fire, but those of us who were present feel sure that the 


heat was certainly not greater, but considerably less than in the. | 


furnace of a marine boiler worked under forced draught. As 
stated the plate curved, the extent of which was indicated by the 
inclination of the uprights as marked on the cross bars. The right- 
hand edge of the upright B moved from CD to CE. Fig. 13 
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HORIZONTAL SECTION OF 
gives a horizontal section through a boiler of a first-class torpedo- 
boat. The dotted line shows the tube plate set out with a curva- 
ture corresponding to that indicated by this experiment, being the 
shape it would take if free to move. It will be noticed that we 
are not dealing with small alterations of form, the amount of the 
curvature being no less than 1Zin. Now, in a boiler this plate is 
not free to move and is forced to remain flat, or nearly so. Let us 
investigate what happens : 
Reducing size of wheel tire-—Everyone here probably knows how 
a wheelwright reduces the diameter of a tire which has become 
loose and too large to shrink on the wheel for which it is intended. 
| So as to refresh our memory and make this operation perfectly 
| clear, I would draw your attention to Fig. 14, which, to better 
indicate what takes place, is greatly exaggerated. The black line 
AB represents the tire when cold in its original state ; the tire is 
made red hot, ard increases in diameter, as represented by the 
dotted line C D , it is then immersed half its width in water, This 





Secured round the outside of this tube plate | 
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| through the same process reversed, the upper part in the first 
operation being the lower part in the second. This is repeated as 
| often as necessary, so as to reduce the diameter to that which is 
| wanted. This example is introduced only to illustrate how per- 
manent alterations of form may take place when plates are subject 
to differences of temperature on opposite sides. It may, perhaps, 
enable us to grasp what is going on in the case of the tube plate, 
although clearly the conditions are dissimilar. Some interesting 
experiments bearing on this subject are described in a paper read 
before the Iron and Steel Institute in 1879 by Mr. Thomas 
Wrightson. 
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Molecular strains on tube plates through the two sides being subject to 
different temperatures.—The surface of the plate nearest the fire 
tends to expand; the surface furthest from the fire wants to 
remain as it is, being kept cool by the water. The result is that 
these two portions of the plate, being unable to separate, are 
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obliged to enter into a compromise, the effect of which is that the 
surface next the fire expands to the full extent due to the differ- 
ence of temperature except in so far as it may be prevented 
through its connection with the cooler surface which it permanently 
stretches. Now, when the boiler is cooled down, what happens? 
The surface next the fire wants 
to contract, but that in contact 
with the water, not altering its 
temperature, does not want to 
contract. The two surfaces there- 
fore enter into afresh compromise, 
the result of all these compro- 
mises being, if the plate is thick 
and the variations of temperature 
are great, a permanent distortion 
of the plate takes place through 
this differential expansion and 
contraction, the holes being drawn 
out oval—some in one direction 
and some in another. Let us look 
at this subject from another 
point of view. I think we will all 
agree that it would be undesirable 
| f to be vr ie fin. be pA 
an nd it from the curved form 
oe Soar shown in dotted lines on Fig. 
| 14, then flatten it, then curve it again, and then flatten it 
again, frequently repeating this operation. We should cer- 
tainly expect the plate to be permanently damaged. Now, 
if we keep the plate flat when it wants to bend, as is the 
| case with a tube plate, we are doing very much the same 
thing, although not quite so apparent. When we consider that 
every time the fire door is opened and closed the plate wants to 
| change its form and cannot do so, and when we bear in mind that 
| the fire door in a large forced draught boiler is frequently opened , 
| and shut—say once in every minute, which in twenty-four hours 
| corresponds to 1440 times—it is easy to understand that the 
varying expansions and contractions set up severe molecular 
strains, and that the tube plate is undergoing very harsh 
treatment. , 
Distortion of hole in glate vepeatedly heated on bottom side.—I 
will now describe an experiment which confirms this: We have 
here a plate which was kept flat, only being allowed to, move 
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longitudinally. It was heated and cooled on the lower side,- water 
being on the upper. It thus approached the condition under 
which the plate would be in an ordinary boiler. The plate was an 
inch and a-half thick, and it had a hole very accurately bored in 
it three and seven-eighths of an inch in diameter. It was placed 
over a forge arranged in such a way that a blast of hot and cold 
air alternately could be made to strike the plate on its bottom 
surface as often as required. After tifty times heating and 
cooling, the hole became distorted as shown on Fig. 15, 
A and B, the hole at the upper surface, or waterside of the 
plate, being longitudinally extended ,3{,ths of an inch, and con- 
tracted transversely ;,4,,ths ; the hole at the bottom surface of the 
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plate next the fire was much less altered, as shown. The black 
lines on the diagram indicate the original hole, and thedotted lines 
the distorted hole. So that the change may be clearly seen the 
alteration is considerably exaggerated. Fig. 16 illustrates in 
another way this change of form. To withstand repeated 
straightening and bending without damage, we will all agree the 
thinner and more flexible a plate is the better, as the reduced 
stretching due to alteration of form is then not so likely to exceed 
the elastic limit of the material and produce permanent distortion. 
It is sound argument to conclude that a thin and flexible plate 
has, for the same reason, an advantage over a thicker one when 
heated on one side and not allowed to take up the altered form 
which it desires. 
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Glass plates experiment.—I will illustrate in a simple manner the 
effect of thicknesses on a body, the two sides of which are subjected 
to difference of temperature. We have here two glass plates, 
heated by gas on one side and kept cool on the other by water, as 
in a boiler. To sum up the results, I would submit that, not only 
on account of the strain on the tube plate itself, which we have 
just investigated, but in order that the expansion and contraction 
of the tubes and the plate should take place as much in harmony 
with one another as possible, which we previously considered, it 
has, I think, been proved beyond all question how very essential it 
is to have a thin tube plate ; and I think we may conclude that so 
long as marine engineers adopt steel as the metal and thick plates, 
they must expect trouble from leaky tubes. Probably for the 
same reason all flat surfaces exposed to the intense combustion of 
a forced draught furnace should be thin if of steel. 
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Copper Iron 
This diagram is referred 
to between.Figs/7 and /8. 


Practical conclusions.—To come to a practical determination as to 
what the foregoing leads to, I would venture to say that any 
greater thickness in a steel or iron tube plate than }in. will pro- 
bably lead to trouble ; fin. or more will certainly give trouble and 
be always untrustworthy when worked in combination with forced 
draught. I would goa step further, and say that whoever is bold 


enough to adopt a jin. tube plate will, I believe, not regret it. 
There is no good practical reason of which I am aware why a tube 
plate should not be made in accordance with this. As regards the 
width of the joint between the tube and the plate, we, as engi- 
neers, know perfectly well that in making a steam joint, a narrow 
surface and a good one, say gin. wide, is all that is necessary. As | 
far as strength is concerned, | believe it is correct to state that no 
part of a boiler is so well supported and so strong, stayed as it is 
by all the tubes, as the tube plate itself. Mr. Webb has drawn 
my attention to a change in the nature of the steel in fire-boxes, 
subject to the influence of intense combustion. It appears the 
steel gradually absorbs carbon, and therefore alters its character, 
becoming more brittle. In the same way that a smith in welding 
two bars of iron together often tells us that the weld is the 
strongest point, and if the weld is sound he is correct ; because 
that part of the bar which comes in contact with the fuel absorbs | 
carbon, and consequently at the joint the iron has been converted 
into a species of steel: The effect on the tube plate and sides of | 
the continual absorption of carbon makes them brittle after long | 
usage, and causes them tc crack. This is well known to everybody | 
who has had experience with steel in combination with forced 
draught. 
Plastering tube plaies.—We have heard of late much about 
plastering tube plates over with a non-conducting cement. This is | 
an old and long since abandoned plan ; none of us, I am sure, will 
consider it a practical solution of the problem. It is simply a tem- 
porary device, and must be looked upon as worse than useless, 
because it gives a protection of fictitious value, and when some of the 
cement falls off, leaving part of the tube plate bare, the heat is 
concentrated upon that portion, and possibly worse strains are set 
up than if the entire plate were exposed. Boilers may, doubtless, 
be got through their trials by such means, or by exceptional skill 
and careful nursing by experienced stokers, but these must be con- 
sidered as quite abnormal conditions, A boiler to be thoroughly 
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satisfactory should undoubtedly be capable of management by men 
of moderate experience, and such as in case of emergency would be 
available. It is obvious that an indicated power which cannot be 
obtained on service, without causing boilers to leak, is a mere 
delusion. ' 

Setting out tube plutes.—With regard to the setting out of the 
tubes, Fig. 17 shows two systems ; in one they are zigzag, and in 
the other in horizontal and vertical rows. The areas of the two 
plates are the same, and the number of tubes is nearly so. It will 
be seen that with the zigzag setting out we get lin. spaces, while 
with the other we get only fin. spaces. From a leaky tube point 
of view I believe the former to be preferable. It will be seen 
in that case the plate is wounded in three directions, that is, there 
are three directions of least sectional area of metal ; while in the 


wounding of the plate at those two is greater than the wounding 
in the previous three. Bearing in mind the tendency of the plate 
to bend, through being heated on one side, and that it is furced to 
remain flat, it follows that it is desirable to maintain as large a 
section of metal as possible, provided that section is not obtained 
by thickness. A corresponding example would be to take two bars 
of iron; into one make two nicks lin. deep, and into the other three 
nicks jin. deep. All will agree that the bar with three smalt nicks 
would be stronger to withstand a transverse strain, and for this 
reason the zigzag setting out probably is the better. This is con- 
firmed by the locomotive practice in this country and America. 
Comparison of copper and steel for tube plates.—As to the material 
for tube plates, we have already seen that there is a tendency to 
produce curvature, owing to the difference of temperature between 
the two sides of the plate. In selecting a material we must there- 
fore keep in view the desirability of adopting a metal which has as 
little such tendency to curve as possible, an:| therefore will not be 
much strained when kept flat against its will. To test the relative 
tendencies of copper and steel to curve when heated on one side 
only, we have here two plates precisely the same in every respect 
—one of copper and one of steel. They are 24in. long, 2in. wide, 
and lin. thick. There are two uprights and cross bars arranged 
to each plate in such a way that as the plates bend the amount 
of curvature will be indicated by the pointers. Now below these 
plates we have a row of gas burners, and will subject them to the 
same treatment. On the top of the plates we have made 
tanks of light flexible sheet brass which contain water. We will 
light up, and on watching the pointers it will be seen to 
what a much greater extent the one plate curves than the 
other. We will now blow the flame away; this corresponds to 
opening the fire door, allowing the cold air to rush in. Now let 
us put in a little cold feed. It is instructive to watch the much 
greater sensitiveness of the steel plate as compared to the 
copper one; and when we bear in mind the intensity of the com- 





other case there are only two directions of least section, but the | 


ture, and is therefore inferior to steel in the proportion of 2:3; 
but as rds conductive power, the copper is superior in the pro- 
portion of 6:1. Consequently the figures of merit may be con- 
sidered to stand approximately as 12 in favour of copper and 
3 in favour of steel. To put it more plainly, copper, owing to its 
better conductive power, never gets heated to anything approach- 
ing the same extent as the steel, because the heat is conducted 
away from the surface exposed to the fire more rapidly. For these 
reasons we decidedly prefer copper, and have used it in all the 
torpedo boats we have built for foreign Powers, and in a few con- 
structed for the British Government, and we have had no reason to 
regret the selection of that material. It also shows why 
a tube plate if of copper may be much thicker than if of steel. 


TABLE, Fic. 19. 
Approvimate Comparative Rates of Exj-ansion, 
Copper 
Iron 
. Approximate Comparative Conducting Power. 
CR sa xe Ge 0s | eh te te as we ne os 6 
Iron .. oe ae ee fe a ee ee ee ee 
Summing up the comparative merits of copper and steel for fire- 
boxes, every locomotive wo vi pon in this country, without 
exception, has far more confidence in copper. I bave taken great 
— to ascertain the results of actual working of the steel 
| boxes adopted in the United States, and I am fully convinced they 
have more trouble from leaky tubes on the other side the Atlantic 
| with their steel boxes than we have on this side with ours of 
copper. Our own experience in torpedo boats is unquestionably in 
favour of copper, in addition to which I believe we have had the 
| reason for its superiority clearly pointed out this evening. The 
only point I know of against copper fire-boxes is their cost, which 
in the case of marine work may be estimated at 2 to 4 per cent. of 
| the total value of the completed vessel. It is not within my 
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province to offer any opinion, but I submit that it is well worthy 
of the consideration of those whom it concerns to determine 
whether this small additional cost may not be advantageously 
incurred, in order to obtain more trustworthy machinery which can 
withstand the extra forcing necessary rhen exveptionally high 
speeds are desired. 
Galvanic action. —The question has been sometimes raised 
whether any galvanic action takes place in consequen<e of the con- 
tact of the two metals. Experience has proved that if there exists 
any such action it is toa very unimportant extent, and nothing like 
sufficient to counterbalance the advantages of copper. In proof of 
this there is the fact that many foreign Governments for whom we 
built torpedo boats with copper fire-boxes many years ago now 
insist upon the adoption of the same material at the present time. 
Elasticity the element of success.—Every design is more or less a 
| compromise, but the investigation which we have made this evening 
| points to the importance of leaving nothing undone to insure a 
design conforming to the requirements of changes of form due te 
changes of temperature. It also points to the importance of 
adopting only the highest classes of material, so as to insure ample 
elasticity to help in conforming to these changes, some of which 
are considerable. In fact, success without elasticity is im ible. 
To secure this, however, people must be prepared to Rey the price 
which such care entails, and herein lies one great difficulty, for in 
the present day many firms and some Governments, in their 
struggle for cheapness, have in reality to pay for this false economy 
by failure. 
Conclusion.—1 must now bring my remarks to a close, and only 
regret that time prevents my dealing with many other points 
| which deserve attention affecting leaky tubes. I hope the few 
| observations which I have had the honour of making may, 
| together with the discussion to follow, point to a means of dis- 
| persing the cloud which we must all admit hangs over our reputa- 
| tion as marine engineers so lung as we are unable to design a boiler 
| capable of conforming to natural laws. I trust the way may be 
| seen to insure to her Majesty’s ships the =n for which they 
| were originally designed, and that naval officers may look upon 
| forced draught not in the light they naturally do now—as an 
| unreliable and dangerous device—but that they may consider it as 

one of the greatest improvements of modern times. In conclusion, 
| I will take this opportunity of expressing my thanks to several 
| members of our profession who now and in the past have given 
| me valuable information bearing on the subject, among whom [ 
| might mention Mr. Adams, of the South-Western Railway; Mr. 
| Aspinall, of the Lancashire and Yorkshire Railway; Mr. Holden, 
| of the Great Eastern Railway ; Mr. Park, of the North London 
| Railway ; Mr. Webb, of the London and North-Western Railway : 
| and the Baldwin Locomotive Works of Philadelphia ; also I wish 
| to thank those members of my staff who have helped me in this 
| investigation, and you, gentlemen, for having spared me so much 





bustion in a forced draught boiler, and the enormous fluctuations of 


cannot help being forced to the conclusion that copper is greatly 
superior to steel. In confirmation of this we have the entire loco- 
motive practice of the country. Fig. 18 represents the respective 
curvatures of the two metals during such an experiment. We need 
not look far for the reason why a steel plate is so much more sensi- 
tive than one of copper. On Table, Fig. 19, you will see their relative 
conductive powers, and the rates of expansion due to increase of 





temperature. Copper expands most with an increase of tempera- 


temperature, as compared with what we have in this experiment, we | 
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Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer, Charles Dawe ; 
| engineer, Marrack Sennett ; assistant engineer, Lewis Wall ; pro- 
| bationary assistant engineer, Walter E. Townsend, all to the 

Katoom Fleet engineer, Charles W. Nibbs, to the Northum- 
berland, todate March 8th. Assistant engineer, John E, Mortimer, 
| to the Philomel, to date March 9th, 








SurrLeMeNT TO THE ENGINEER, Marcu 20, 1892. ] 


AND SECON D-CLASS BOG cA 


MR. C. P. WHITCOMBE, - 


COMPOSITE FIRST 





Longitudinel Elevation , ——— 











| 



































5 


smile Shedalie. 


ana 


ss 
Section C. 


The Cugigerr . 





(SuprpLement To THE ENGINEER, Marcu 20, 1891, 





GICGARRIAGE, SOUTHERN MAHRATTA RAILWAY. 


CE. HUBLI, ENGINEER. 

















Sot 
> 





Babe Sorin. Cry. 











Marcu 20, 1891. 


THE ENGINEER. 


229 








FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Bovveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero.p anv Co., Booksellers. 

LEIPSIC,—A. Twietmeyver, Bookseller. 

NEW YORK.—InrernationaAL News Oompany, 88 and 85, 
Duane-street. 


SUBSCRIPTIONS. 
Tae Evoineer can be had, by order, from any om mn town or country 


at the various railway stations; or it can, ¢ A narod be supplied direct 
from the office on the following terms (paid in advance):— 
Half-yearly (including double numbers) .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 


If credit ocewr, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enoinuer is registered for transmission abroad. 








PUBLISHER'S NOTICE. 
*,* With this week’s number is issued a bt Supplement of 


an engraving of a Composite First and Second-class Bogue Carriage 
Southern Mahratta Railway. Every copy as issued by the 
Publisher includes « copy of the Supplement, and subscribers are 
requested to notify the fact should they not receive it. 


* * Next week THE ENGINEER will be published on THURSDAY, instead 
of Friday. New advertisements should reach the office not later than 
6 o'clock on WEDNESDAY evening ; alterations to standing advertise- 
ments before 3 o'clock on TUESDAY afternoon. 











CONTENTS. 
Tar Ewnorneer, March 20th, 1891. PAGE 
Tue Instrrution OF NAVAL ARCHITECTS .. . -. 221 


Letrers To THE Epirorn—The Liverpool Engineering Society— 
Stamped Steel Axle-boxes—Davis and Stoke's Safety Commu- 
tator —Fenney’s Pipe and Joint-cutting Machine .. oo oe 924 

Borter ConsTRUCTION SUITABLE FOR WITHSTANDING THE STRAINS OF 

Forcep Dravout, so FAR AS IT AFrects THE LEAKAGE oF BuILeR 
Tupes. (Illustrated.) .. da’, 
LeapinGc ARTICLES— 


The Hours of Engine Drivers 229 
Reserves of Warships .. .. .. .. 229 
Effects of Working in Compressed Air 230 
The Caledonian Railway. . ae 280 


fteamships and Working Cost ‘od 280 
Working Miners as Mine Inspectors... .. .. . 230 
Labour in the Engineering and Metal Trades.. 230 
LSTURATORB 4. cc cc ce ce 0c ce ce 00 ce ce ce ce os S80 
Sia Josern W. Bazatoerre, C.B... . - 231 


Composite CarriaGes For THE SovuTHERN MAnRatTTaA RalLway. 


(TMustrated.) .. 0 6. oe ee we we «+ 282 
Leeps AssociaATION OF ENGINEERS... .. oo ee -. 282 
Ramway Marrems§ .. 2 2c co 0s 00 cc co co co ce ov 288 
Nores AND MEMORANDA .. 22 cc cc ce co ce co co ce cv 288 
MISCELLANEA .. .. ss oe of oF of o “se ee oo 288 
Tue Istrnoton Evectric Rartway Bit sal) aes, ep eo, age 
Tue Inox, Coat, AnD Generat Trapes or BinmincHaM, WOLVER- 

HAMPTON, AND OTHER DISTRICTS.. .. 6. se ce ce oe ce oe 285 
Norms rnom LANCASHIRE .. .. 20 cc cc co cc co co co cv 285 
Norges FROM SHEFFIELD i oe oe oe a ee o. 285 
Nores rrom THe Norta oy ENGLAND... .. .«. o» 285 
Wovens wmost GOOWLAMD ... ce cs ce cc oe ce ce ce cs on S08 
Notes rrom WALes AND ADJOINING COUNTIES... .. .. -» 236 
Nores From GERMANY co. ab 0b a0 ed te te . 286 
Aprmmscaw WOTMB .. ee ce ce ce 00. ts ce ce on ce 00 oe OO 
Naw COMPANIMS .. «2 «0 cc cc cc co cf co ce co co ov 2 
Tun PatewT JOURMAL.. .. co cc co co co cc 00 8 06 cv S00 
Se.ecrep AMERICAN PATENTS .. ee o +o os SB 


Paraorapus—The Chicago International Columbian Exhibition (1808), 231 
—The Junior Engineering Society, 231—A New Waterproof Material, 232 
—New White Star Steamers, 237—Photographic Society of Great 
Britain, 237. 

Two-pace SurriLement—Composire First anp SEconD-CLASA Boole 

Carriace, SourHerN Mawratra Raliway. 





TO OORRESPONDENTS, 
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ever can be taken of anonymous communications. 
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stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Kay Bet.—IJt is possible to get the edges of the plate hot, keeping the 
centre cool, and then to cool off the edges. A clever boiler smith could, 
no doubt, manage to do what you want, but the plate would probably 
crack soon afterwards, if it was large. If superficial hardening will do, 
tnat can be had by heating the place to be hardened and putting powdered 
prussiate of potash on it, 

J. J.—You cannot do better than read Box's treatise on “Gearing.” In 
order to find speeds, that is number of revolutions, inultiply the number 
of teeth in all the spur wheels together, then multiply the number of the 
teeth in the pinions together, and divide the former by the latter. The 
quotient is the number of revolutions which the last wheel will make to 
one of the first. Thus, suppose you have two spur wheels of 70 and 90 
teeth driving two pinions of 7 and 8 teeth, then 70 x 90 = 6800, and 


7X8 = 56, and bo = 1124, which is the number of revolutions made 


by the last pinion to one turn of the first wheel. 





LENGTHS OF CAST IRON COLUMNS. 
(To the Editor of The Engineer.) 
Sir,—A question has amet up about the extreme length it is prac- 
tizable to cast columns horizontally. Would any of your correspon- 
dents kindly state, in your next issue, the longest lengths of columns 
known—of course I refer to cast iron columns. Aw INQUIRER, 
Derby, March 16th. 





FLASHING STEAM ENGINES. 
. (To the Editor of The Engineer.) 

S1r,—Could any reader inform me where I can get an account or some 
data as to what has been done to make steam engines, in which the piston 
is driven by the expansive force formed by the instantaneous conversion 
of suitable quantities of water flashed into steam, by coming into contact 
bas _ or suitable heating device. F. R. 

arch 17th. 





OSCILLATING ENGINES. 
(To the Editor of The Engineer.) 


Sir,—I shall be much obliged to any reader, who has had practical 
experience with oscillating engines, if he will give a statement of the 
defects and objections to them. 

I am offered a pair of oscillating engines, compound surface-condensing, 
100 Ib. pressure, which were made for a paddle t, and not used, at the 
last moment more powerful engines being substituted. Those offered to 
me will indicate about 250-horse power at forty-five revolutions per 
minute. I want torun them at fifty revolutions. The air and circulating 
P _ are driven by a separate engine. e makers will give a new 
crank shaft, as that now in does not suit my mill. 

Some persons tell me not to have them, but they are unable to give me 
any definite reason why. Others tell me I cannot have anything better. 
There are loose excentrics for reversing now, but these will be replaced by 
fast excentrics, with the new shaft, as I do not want to reverse. I can 
have the engines a decided bargain. 

Will any reader give me a definite statement of where I shall have 
trouble? These engines are a beautiful job, and I really cannot see the 
objections, but have not had any experience with that class of engine. 

mdon, March 19th. M QUERIST. 
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Nortu-East Coast [ystituTion oF ENGINEERS AND SHIPBUILDERS.— 
Monday, March 28rd, in the Lecture Hall of the Literary and Philoso- 
= Society, Newcastle-upon-Tyne, at 7.30 p.m. Paper, “ Electrical 

ngineering, with special reference to Electric Lighting,” by William C. 
Mountain. 

Chemica Socrery.—Wednesday, March 25th, at 8 p.m. Anniversary 
meeting. 
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DEATH. 


On the 17th February, at Tecomavaca, Mexico, of fever, Jonn Hae, 
Stud. Inst. C.E., second son of Charles George Hale, of Ivy Hatch, Seven- 
oaks, Kent. 
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THE HOURS OF ENGINE DRIVERS. 


THE amiable gentlemen who are never so happy as 
when they are engaged in showering unasked-for benefits 
on the human race, have at length taken the engine 
drivers under their fostering wing, and insist that their 
hours of labour shall be shortened. There is reason to 
believe, however, that the engine drivers will take very 
strong measures to resent what they not unnaturally 
regard as an unwerrantable interference with the liberties 
of grown men; and it is by no means impossible that a 
strike of portentous dimensions may be brought about. 
At present nothing is heard but the muttered grumblings 
which precede a storm; but considerable anxiety begins 
to be felt by railway managers as to the turn which 
events may take in the proximate future. The public 
at large do not understand the nature of the question at 
issue; and engineers, unless their work brings them into 
close communication with railway men, are not much 
better off. It is worth while therefore to put the facts 
before our readers, and to show them how great a hard- 
ship may be inflicted under the guise of conferring 
benefits. 

Engine drivers are for the most part married men, 
with homes. They are in a large degree picked men, 
steady, sober, intelligent, respectable and respected. 
Very largely domestic men in their habits, there are 
few things they value more highly than getting home to 
their families at the end of their day’s work; but to 
attain this end it is essential that hard-and-fast rules 
must not be drawn as to the period during which they 
are to have charge of an engine. Let us, for example, 
suppose that a goods driver has to take a train from 
Doncaster, in which town he lives, to London, and that 
the run occupies five hours. Suppose, further, that 
according to Act of Parliament he must not be on the 
foot-plate more than ten hours. When he gets to 
London, shunting and other work has to be done, and he 
is not ready to start back to Doncaster for two hours. 
Thus he has now three hours left for the return journey, 
which do not suffice. The consequence is, that this 
man will have to remain in London all night, instead of 
going home. He cares nothing for being two additional 
hours on the foot-plate, because, in the first place, those 
two hours mean more money to take home at the week’s 
end. They, in the second place, save him the expense of 
getting at least one meal away from home; and, thirdly, 





unless on lines where dormitory accommodation is 
provided for a number of drivers—as is the case at 
Stratford, on the Great Eastern Railway, for example— 
he has to pay for a bed. It is very easy to cite 
examples where the conditions are such that, with 
a strict limitation of working hours, a driver will 
not get home more than three nights in the week. 
But this is not all. If such a law as we speak of were 
actually in force, a driver might be turned off the foot- 
plate at out-of-the-way places. To avoid this the greatest 
care would have to be taken to select drivers for par- 
ticular runs; and the general result would be that as it is 
impossible so to regulate matters that a man shall work 
for ten hours precisely and no more, a margin must be 
left, and the men would only work six, seven, or eight 
hours in a multitude of cases, with of course a correspond- 
ing reduction in the amount of wages they could earn. In 
a factory or workshop, in the field or the mine, it is 
always possible to fix to a minute the length of a working 
day; but it is absolutely impossible to do anything of 
the kind when we have men in charge of trains to deal 
with. This is a fact which, we need scarcely say, 
has not entered the brains of the gentlemen who desire 
to regulate engine men’s hours by Act of Parliament. We 
have only touched the surface of the question; and loco- 
motive superintendents and running shed foremen—to 
say nothing of the drivers and firemen themselves—know 
that any attempt to lay dewn rigid rules regarding hours 
can inflict much hardship and cause much worry and 
annoyance to all concerned. 

But it may be said, ‘ It is indisputable that drivers are 
very much overworked, to the great danger of the public.” 
This proposition is a fair example of the nonsense 
that is now talked about the working man; nonsense that 
he is himself the first to langh at. That, under certain 
circumstances, men are sometimes in charge of. engines 
for as much as eighteen or nineteen hours is quite true; 
but railway men know that during much of this time a 
driver is sitting down doing nothing. Locomotives never 
draw trains continuously for eighteen hours. Further- 
more, it is a suggestive fact that the Board of Trade in- 
spectors are constrained to admit that, of all the accidents 
which occur on British railways, scarcely one is attri- 
butable to overwork on the part of the drivers. It 
appears, then, that the long hours talked of do not mean 
long hours of exhaustive labour, or of watchful attention. 
Many of them are spent in sidings, or in the shelter cabins 
provided in station yards for the accommodation of the 
men; and exhaustive Government inquiries, extending over 
series of years, have failed to supply evidence of accident 
caused by the overworking of a driver. 

It will be seen that we say nothing concerning the 
hours of signalmen, shunters, porters, or others. As they 
live close to the scene of their labours, there is no 
difficulty in limiting the length of the day’s work, because 
they can begin and leave off without trouble at any hours 
fixed. As to the expediency of so fixing their hours, that 
is a point on which we are not called just now to express 
an opinion; it does not concern us for the moment. 
Men in charge of trains are in a totally different position. 
Their hours of work and of rest are of necessity irregular. 
That is a condition essential to the discharge of their 
duties, and no efforts of Parliament can make them 
otherwise. The driver may be called on at one time 
to work long hours, but in return he gets long rests. 
It is physically impossible to arrange matters on a 
different footing without, as we have said, inflicting 
hardships on the drivers, firemen, and guards; and 
it is especially noteworthy that the complaint that 
hours are too long does not emanate from those most 
concerned, but from amateurs and outsiders; men who 
really know nothing about the details of the working of 
a railway. The existing system has grown up in the 
country during half-a-century. The chairmen and 
directors of railway companies have not manifested much 
incapacity. The locomotive superintendents of our rail- 
ways are not and have not been fools. Drivers, firemen, 
and guards are among the shrewdest of men. All these 
have built up and arranged among themselves a system 
which has worked perfectly for many years. It may 
be regarded in the strictest sense as a survival. of 
the fittest; and now, without reason, it is proposed 
that it shall be altered, and changes introduced which 
no one outside a few benevolent busybodies, and certain 
New Unionist orators, want. Although there is no Act of 
Parliament yet in force, the directors of more than one 
company have begun to limit hours, and, thereby, as we 
have said, are sowing a wind from which may spring a 
whirlwind. It is time, we think, that the facts were made 
public. It will be very regrettable if an Act of Parlia- 
ment should be passed containing objectionable clauses 
simply because those most affected have been unable or 
unwilling to express their views. It would be well, we 
think, that the drivers, firemen, and guards throughout the 
country should take measures to have their views on the 
subject of fixing the hours of labour by Act of Parli- 
ment made public. Our correspondence columns are 
open for the discussion of the whole question. 


RESERVES OF WARSHIPS. 


A FURTHER examination of the First Lord’s memo- 
randum accompanying the Naval Estimates shows that 
immense progress has been made, not only in augment- 
ing the number of warships, but in the organisation of 
our naval forces for the event of war breaking out at any 
moment. As arule, when this has occurred in the past, 
we have been quite unprepared, and only by dint of 
superhuman efforts were squadrons collected and des- 
patched to the scene of operations. It must, however, be 
conceded that other nations usually found equal, if not 
greater, difficulties under these circumstances. When 
we were preparing for war with Russia in 1854, Lord 
Malmesbury records in his diary on February 9th: 
“Sailors are coming in very fast. The rapidity with 
which our ships are equipped excites the astonishment 
of the French.” Again on March 10th he says: “ The 
Queen reviewed the fleet at Spithead. The French fleet 
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is not ready, neither are their transports for the troops.” 
The result was that our squadron was in the Baltic weeks 
before our allies joined it. The improvement made by us 
since then has nearly all been effected in the last ten years, 
and the annual mobilisation which now takes place shows 
what can be done with carefully-prepared plans. The 
weak point is that the exact date being known, special 
arrangements are made which would not apply at other 
periods. Ships are put in order which during the rest of 
the year are lying neglected. We are glad, therefore, to 
note what the First Lord says as regards the ships in 
reserve :—‘ Under present arrangements ships, until 
complete, are under the control of the Admiral-Superin- 
tendent. On completion they are passed into the first- 
class Steam Reserve and under the captain of the Steam 
Reserve, and on commission they pass under the 
authority of the Commander-in-Chief. The captain of 
the Steam Reserve's duties are multifarious, and his staff 
is limited. Complaints have been made that in the 
intermediate stage after completion and before com- 
mission vessels have, from imperfect supervision and 
want of caretaking, gone back, and that the success 
of a rapid mobilisation might be seriously impaired by 
the consequence of these drawbacks. The Board has, 
therefore, given directions for the Commander-in- 


Chief to take charge of the vessels when complete | passed 


and after inspection. Thus the redundant or super- 
numerary men under his orders can be utilised in 
keeping effective the ships in reserve; and it is hoped 
that in the case of the vessels next in commission a 
certain proportion of the complement will be permanently 
attached to them.” This will be a great and beneficial 
change, but one that should have been adopted long ago. 
In France vessels in the first and second reserves have a 
proportion of the crew on board. The advantage of this 
is that not only are the ships kept in order, their machi- 
nery ready for use, and the armament efficient, but on 
being commissioned and the complement completed only 
a certain number of the crew are new to the ship. Hence 
all soon shake down into their places, and readiness to 
fight an action is reduced to a few days. There are some 
who say that all men not under training should be dis- 
tributed in this way, in which case barracks, except for 
drill purposes, would be unnecessary. It is probable, 
however, that some intermediate location would be 
essential, from which men would be drafted to the 
different ships. As regards officers, there can be no 
question that they should be so employed instead of on 

pay. It is only a question of money, and in time 
the country will see that it is no economy to give pay 
without employment. 

In the step announced by the First Lord additional 
responsibility is placed on the Commander-in-Chief, and 
the Admiral Superintendent is relieved of a corresponding 
amount. This is as it should be, because there has been 
a tendency, perhaps due to over much centralisation at 
Whitehall, to look upon the Port Admiral’s duties as 
more social than professional. This may not be incon- 
venient in peace time, but at the first sign of war all 
such ideas would be swept away, and the Naval Com- 
mander-in-Chief becomes at once the one responsible for 
the prompt equipment of squadrons and for the safety of 
the locality where such is being carried out. He is, 
therefore, directly interested in maintaining in efficient 
condition those ships which, having been completed, he 
might be directed to place in commission at any moment 
an increase to our naval force was desirable. A short 
time ago a correspondent of the Times, under the heading 
‘“‘ Naval Mobilisation and the Reserve of Ships,” gave the 
result of his observations upon a visit to Devonport, 
Portsmouth, and the Medway last month. It was, he 
said, ‘ Distinctly unsatisfactory. Only a very small part 
of our reserve of ships is really ready for service at short 
notice; and that part is not much more than enough to 
provide modern substitutes for the numerous obsolete and 
inefficient vessels which are now flying the pennant at 
home or abroad. In a word, if war broke out to-morrow 
we should have to use up nearly the whole of our imme- 
diately available reserves, in order to make our squadrons 
as powerful in fact as they now are upon paper.” It is 
difficult to refute such a statement as this, because every- 
thing hinges upon what is or is not an obsolete vessel. 
We have on several occasions pointed out that the term 
is only a comparative gne; that the older battleships are 
still capable of valuable service, and that whether the 
armament is new or old, the chief point was to keep the 
vessels ready for service. This of late years has been 
the principle adopted; and, owing to the wisdom of 
building the earlier ironclads of iron, such vessels as 
the Hercules are not to be despised. The danger 
was that economy might dictate rather spending 
money chiefly on old ships than in laying down every 
year a certain number of new vessels. This is why we 
fell off so much in naval strength between 1870 and 1880. 
Fortunately in 1884, at the bidding of the nation, a new 
departure was taken which has not been allowed to lapse 
at the present time. What is chiefly required now is an 
effective organisation of our resources, so that the peace 
establishment which it is always necessary to maintain 
may be expanded at any moment. Much has been done 
in this direction, and not the least important will be the 
new step by which ships in the first-class Steam Reserve 
are placed under the Commander-in-Chief, and kept in a 
partial state of mobilisation. 





EFFECTS OF WORKING IN COMPRESSED AIR. 


THE United States Consul at Port Sarnia, in a report upon 
the St. Clair Tunnel, gives some interesting information as to 
the effects of working in air compressed-to near twice its 
natural density. The general conclusion arrived at is that 
it only requires the exercise of ordinary prudence to render a 
man working in compressed air as safe as one otherwise 
employed. Some difficulty was experienced at the outset by 
the disinclination of men to subject themselves to the extra 
air pressure necessary to secure the safety of the work ; butas 
@ rule no inconvenience resulted from its use. The pressure 





at the American end of the tunnel did not exceed 17 1b. to the 
square inch. On the Canadian side large pockets of gravel 
and quicksand were encountered, and as a consequence much 
greater pressure was required to keep back the water. There- 
fore, for many days a pressure slightly exceeding 28 lb. to the 
inch was kept up. During the progress of the works three 
fatal cases from extra air pressure were reported, but these 
were caused by imprudence, cwing to too sudden a transition 
from normal, or natural, air pressure to the artificial air 
pressure of from 28 1b. to 321b. to the inch, or the reverse. 
The workmen were warned by the engineer in charge of the 
work, and instructed how to pass through the air locks 
with safety, and these warnings were repeated by their 
fellow workmen. These air locks, or diaphragms, of 
solid masonry were constructed at the banks of the river 
on a line with the water's edge, and in such a manner 
as to withstand a very heavy air pressure. The bulkheads, 
of brick and iron, were furnished with massive iron doors 
large enough to admit a car of clay from the inner chamber, 
and arranged in such a manner as to form an air lock. 
Persons proceeding to or from that portion of the tunnel 
underlying the river had to pass through the air locks. After 
passing from the air at a normal pressure into a compartment 
of the air lock, the door was closed and the compressed air of 
the tunnel gradually and slowly admitted. When the air in 
the compartment became equalised with that of the tunnel, 
the other door of the diaphragm was opened and the person 
through it. The process by which persons 

from the tunnel to the outer air was a reversal of the fore- 
going, the pressure of air in the air lock being gradually 
reduced until it equalled that at a normal pressure. Victims 
of extra air pressure complain of severe pain in the limbs 
and larger muscles, the circulation is very much impeded, 
respiration is extremely difficult and painful, and evidences 
of congestion are generally apparent. Physicians disagree as 
to the exact cause, or how extra air pressure affects the 
system ; but the agony endured by a patient suffering from 
the “bends” caused by too sudden a release from extreme 
air pressure is very intense. One case was that of a young 
man aged twenty-two, of splendid physical development and 
well nourished. He had withstood with others, for eight hours, 
a pressure ranging from 28]b. to 301b. and felt no incon- 
venience, until suddenly brought out into the open air. 
Other workmen, much more delicate, stood the same 
pressure for the same length of time; but being gradually 
released, they felt no bad effects, whilst the young athlete 
with greater powers of endurance, though less prudence, died 
in a few hours in greatagony. ‘I am satisfied from observa- 
tion that men of ordinary powers of resistance, being possessed 
of fair health and strength, by prudent management may 
successfully withstand a $2]b. or 341b. pressure without 
serious inconvenience to themselves. The only thing essen- 
tial as a measure of safety is to be gradually introduced 
into the compressed air, and then to be gradually released 
from it.” 

THE CALEDONIAN RAILWAY. 


THE Caledonian Railway has been of late regarded with 
more than usual interest, because of the desire to learn 
whether the recent strike had affected its condition or its 
policy. It is a line which has been spending of late very 
freely capital on extensions. In the last six months its 
total capital expenditure was about £467,000; and of this 
some £109,000 was the cost of the works on the Glasgow 
Central Railway, whilst £188,000 more was spent on the lines 
and works open for traffic, and £94,000 on the Edinburgh, 
Leith, and Newhaven branches, which are not yet under 
consideration. In the half-year that has now been entered 
upon, it is expected that the expenditure on capital 
account will be larger than it was in the past. The official 
estimate for the current half-year is about £575,000. Of 
this, the Glasgow Central Railway is expected to take 
£223,000; and the lines that are open for traffic about 
£164,000. The expenditure on the open lines is diminish- 
ing, though that on the Glasgow Central Railway is in- 
creasing, and may be expected to increase, as there is still 
about a million sterling to be spent on that line. The Cale- 
donian Railway has other large works before it, one of the 
largest of which is that of the Edinburgh, Leith, and New- 
haven extension, which is expected to cost over £400,000. It 
is to be added to this, that many proposals of the company 
are now before Parliament, and that it is probable that the 
capital commitments of the company will be enlarged, 
though it is more than doubtful whether it is desirable that 
they should be so increased. Since the year 1878, when the 
capital of the company was about £32,300,000, there has 
been an increase to the large amount of £45,000,000 
now, and under the competition with other lines 
it would seem that the enlargement of capital is still going on 
at a very rapid rate. The Caledonian Railway serves a 
district which includes a wealthy and largely-populated area, 
and the needs of such a line must grow—whether as rapidly 
as the capital increase indicates remains to be seen. But it 
is evident that the working expenses of the company are 
growing, apart from the influence of the strike in the past 
half-year. If the return to the shareholders is to be kept up 
to what may be called the normal rate, there will need to be 
an enlargement of the receipts to a considerable extent, and 
this will have chiefly to come from the old lines, for the new 
ones will be some time after opening before they become very 
lucrative. What the Caledonian Railway, and probably other 
Scotch lines need to do will be to devote more of the energies 
of their directorate to the development of traffic, instead of 
competing for the right to acquire lines that are now inde- 
pendent, and that might be left to the task of better serving 
the districts they have. The recent strike on the Caledonian 
Railway has not affected its dividend so much as might have 
been expected, though the drop for the past half-year was a 
severe one; but in the fall is included all the monetary effects 
of the strike. The severe blow to the strikers, however, will 
in all probability make them much more cautious in future, 
and will probably also benefit the railway companies in other 
ways, because it is quite certain that it will enforce on the 
proprietors the need that there is for more attention to 
working and less to extension. 


STEAMSHIPS AND WORKING COST, 


THE condition of the steam shipping industry has not 
very materially improved, though there have been instances 
where freights have had an upward tendency of late, for a 
time. The homeward freights from India rose, and though 
some of the outward freights fell, yet possibly the result was 
a little better, though still a miserably inadequate one for 
the owners of the steamers; and with probably about 290 
steamships laid idle at the chief ports, it might have been 
hoped that there would have been more appreciable results. 
Still, there seems ground for the opinion that the stocks of 





many commodities have fallen and are falling, and this is the 
preliminary to fuller employment. The fact that there 
is this reserve of tonnage ready to be called into work 
at any substantial rise in the rates of freight must make 
improvements slow and tentative. For some time to 
come the steam shipping trade must make up its mind to 
have comparatively low freights, and if shipping is to have 
fuller returns on the capital invested in it, there will need to 
be some reduction of the cost of working. There is one 
advantage in the low freights—they very speedily increase 
the cargoes to be carried, for every reduction in the rate of 
freight enables cargo to be drawn from additional quarters. 
Steamships still have a large earning power. For instance, 
a moderate-sized steamship, employed in the London and 
Demerara trades, earned in three recent months £1800, and 
that with rates of freight by no means high. The actual 
working expenses—wages, provisions, &c., took some £800, 
but the insurance claimed a further sum of over £150 for 
the period, and management, &c., had its share. The gross 
earning power of steamers is still large, but expenses of one 
kind and another do not fall with the fall in the rate of 
freights, and it is to their reduction, in periods of dulness in 
the trade, that attention needs to be devoted. In some way 
the very heavy charges for insurance need to be brought 
down, and though the cost of the coal is subject to the 
ordinary influences, and demand and supply, yet there are 
other costs which the shipowner should look to with some 
expectation of a decrease in periods of depression. For 
instance, the cost of the light dues has been more than once 
put forward by the shipowner as needing revision in his 
favour, and there are other imposts that press heavily upon 
him. To the reduction of some of these charges, and to the 
search for new areas for the employment of tonnage, the 
shipping trade has mainly to look for relief just now; whilst 
now, as ever, the energies of the engineer and of the naval 
architect are devoted to the task of cheaper construction, in 
proportion to the duty done by the ship and engines, The 
use of a period of depression lies largely in the stimulus that 
it gives to attempts to cheapen production and transit, and 
thus to render increased consumption and use possible. 


WORKING MINERS AS MINE INSPECTORS. 

THESE are the days of labour. Men who can make them- 
selves powerful at the poll are demanding special considera- 
tion from those who go to the poll. The fear is that the 
desire to capture the labour vote may lead to legislation 
which is not in the real interests of labour. There is, for 
example, a proposal to appoint working miners as mine 
inspectors. No objection can be, or is, made to working 
miners per se. The point is—are they competent to inspect ? 
The National Association of colliery managers say, “ No.” 
Their argument is a strong one. They plead that since 1872 
all collieries have been placed under their charge. Prior to 
being put in that responsible position, they had to obtain 
first-class certificates, which were the proofs of their capacity. 
These could only be secured on giving evidence of their 
practical and scientific qualifications for the office. It was 
necessary to be acquainted not only with the getting of coal 
underground, but to possess knowledge of the wants in 
all the departments of a mine from top to bottom. 
Working miners, as a rule, have their experience limited to 
the detail of manual labour underground, and only a part of 
that. Yet they would be placed over the heads of certificated 
managers. Against this proposal it is not surprising that 
these officials protest. Not only would such action be unjust 
to them, but the new inspectors, by reason of their incom- 
petency, would, they say, “introduce grave dangers in 
working the mine.”’ Upon the certificated managers devolve 
the vast responsibility of an industry in which hundreds of 
millions of capital are invested. More important still, these 
experienced managers of collieries are responsible for the 
lives of all at work in them. It seems difficult to withstand 
the argument of the managers, that the persons appointed to 
the inspectorate should have had the same practical training, 
and have passed the same scientific examinations, as the 
Legislature has demanded for the first-class certificate for the 
management of mines, and that ‘‘such persons should have 
had actual experience in the entire work and responsibilities 
of the miners, which they have to inspect and adjudicate 
upon.” 


LABOUR IN THE ENGINEERING AND METAL TRADES. 


Ir is satisfactory to note from the monthly statistics issued 
during the week by the labour correspondent of the Board of 
Trade, that of the total of 116 strikes commencing in 
February, only two are referable to the engineering trades, 
and only four in the iron and steel trades. This isa decidedly 
smaller proportion than usual, and it argues the contented 
condition of affairs which springs from regular employment. 
That employment, generally speaking, is fairly good just now 
in the trades involving skilled labour, is further shown by 
the fact that of twenty-one trade unions, representing a total 
membership of 240,000, the men out of work represent 
2-6 per cent. of the total, or 1°31 per cent. less than in the 
month previous. There is still, however, much complaint of 
the narrowness of the margin of profit alike in the engineering 
and the metal industries, consequent to a considerable extent 
upon the dearness of fuel. To such a source must probably, 
to some extent, be attributed the news this week that about 
a thousand men are under notice to leave at the works of the 
Darlington Steel and Iron Company, Limited, whilst a 
similar number have quite recently been discharged at the 
well-known Rhymney Iron and Steel Works; previous recent 
cases in point being the Moss Bay Hematite Company, and 
the West Cumberland Iron and Steel Works. Obviously the 
present is scarcely the time for operative engineers to be 
asking for reductions of hours, as is the case in the Lanca- 
shire district. 
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A Dictionary of Metric and other Useful Measures. By 
Latimer CLARKE, M.I.C.E., M.LE.E., F.R.S. London: 


E. and F. N. Spon. 1891. 
THERE are few men so well fitted to prepare a dictionary 
of useful measures as the author of this one. As an 
engineer, electrician, and scientific man of high attain- 
ments and of great experience, he has by long practice 
not only proved the want of such a small book, but he 
knows what is wanted and how to supply that which will 
best fill the blank. It is intended chiefly for those who 
have to employ metric and other modern physical 
measures, but it will be found very useful to who 


have to use any of the modern measures in engineering, 
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electrical, physical, mechanical, and chemical matters. 
Special attention is given to electrical terms and values, and 
multipliers and dividers are given for converting all kinds 
of English and foreign and metric measures. The logs of 
the converter values are also given, and a table of logs. 
The book contains 112 pages, and of these 97 are tables 
arranged so as to show at a glance the multiplier for 
converting it into a larger or into a smaller number of 
other denominations common to any particular thing, or 
for converting any part into metric values. Values are 
also given for converting compound measures into 
corresponding metric. compound measures, as for in- 
stance, the mechanical equivalent of the gramme-calorie 
into foot pounds ; pounds as yard into kilogrammes per 
metre, and so on. The book is deservedly praised in very 
high terms by the Warden of the Standards, who 
sees that it will be of great value to the many in- 
spectors under the Weights and Measures Act. Messrs. 
Spon are to be congratulated on the production of so 
useful a book, one which represents in small space 
a great amount of work, and one which must re- 
main a standard cn standards, for with these it 
deals with precision, and gives brief but sufficient expla- 
nations. Special reference is made to the re-determina- 
tion of the weight of the cubic inch of water, and to the 
change, as mentioned in our columns some months ago, 
which this necessitated in other English standards, such 
as the cubic foot of water, the gallon, and bushel, bring- 
ing them into complete accord with the French measures. 
As Mr. Clarke says, formerly we had, according to the 
Board of Trade tables, duplicate measures, both legal. 
They gave us, for example, a fluid drachm 3°54958 cubic 
centims, and also the cube centimetre °28219 fluid 
drachms, but the first definition gives the cubic centi- 
metre 0°28172 fluid drachms, and the latter definition 
gives the fluid drachm 3°5437 cubic centimetres, and this 
ratio of error pervaded the whole system. The magnitude 
and effect of the recent change in the weight of the cubic 
inch of water may be thus stated. If a new (1890) gallon 
of water at 62 I’. measured in cubic inches, be poured 
into an old gallon, there would, after filling it, be a 
surplus of 47°65 grains. This, it will be seen, makes a 
large difference when dealing with a ton of water or a 
cubic metre. - 
The Law relating to Apprentices. 
LL.D. Barrister-at-Law. 
1890. 
In this small manual of 200 pages the learned author has, 
after a large amount of patient research, managed to 
condense the law, ancient and modern, on the subject of 
apprentices. No book has up to this time been published 
dealing exclusively with this branch of the law, but Mr. 
Austin appears to have exhausted what law is to be found 
in the various Acts of Parliament and cases dealing with 
the subject. The author hopes that the book may prove 
of use to laymen as well as to lawyers, and we think that to 
those who, in the course of their business, have to consider 
the rights and liabilities of persons apprenticed to them 
the book will be of considerable service. In his opening 
chapter the author deals with the thorny question of the 
respective merits of the apprentice system and the 
technical schools, and his views are by no means favour- 
able to the more modern system. The book has a good 
index, and contains some useful precedents. 





By Evans Austin, M.A., 
London: Reeves and Turner. 


Tables of Areas of Right Angled Triangles of Slopes of from 
quarter to one to four to one. By Joun McGer, C.E. 
Buenos Ayres: Mackern and McLean. London: E. and 
F.N. Spon. 1890. 

Tuts is a little pocket-book containing nine tables giving 

the areas of right angled triangles with slopes of from 

} to 1 up to 4 to 1, the tables comprising } to 1, } to 1 

4 to 1,1 to 1,1} to1} to1,2to 1,3 tol, and 4 to 1, all 

to a height of from 0:1 to 60ft. They form a very useful 

set of tables, and will make computations of earthwork 
easy, but they would have been better if they had been 
about three more in number, so as to give 1} to 1, 2} to 

1, and 3} to 1. 








SIR JOSEPH W. BAZALGETTE, C.B. 


LittLE more than two years from the date when he 
resigned his position as chief engineer to the Metropolitan 
Board of Works, Sir Joseph William Bazalgette has passed 
away. Dying on Sunday last, at his residence at Wimbledon, 
he expired within less than a week of the anniversary of the 
day on which the Metropolitan Board itself ceased to exist. 
From the creation of the Board down to its extinction—a 
period of thirty-three years—Sir J. Bazalgette had charge of 
all its engineering works. Early in 1889, in anticipation of 
“the appointed day,” when the Metropolitan Board was to 
be superseded by the London County Council, Sir Joseph 
tendered his resignation, and shortly afterwards retired upon 
his well-earned pension. Born in 1819, it could not be said 
that his retirement was premature, the age of seventy being 
evidently a period when repose was fairly to be sought, 
although energy and ability still characterised the man. We 
remarked at the time that it was better for Sir J. Bazalgette 
to resign before the County Council came into the full 
exercise of its powers, seeing that his retirement could not be 
long deferred, and it was not desirable, on public grounds, 
for the chief engineer to continue with the Council for a 
short time and then withdraw. Unfortunately it happened 
that the first occupant of the post under the Council soon 
succumbed to the stroke of death, and a second had to with- 
draw on account of failing health. A permanent occupation 
of the post was, therefore, far from being accomplished, 
though at last, by the appointment of Mr. Alexander Binnie, 
there is every prospect that a long term of service will be 
secured. It is quite within the range of conjecture that if Sir 
J. Bazalgette had remained in office, he would have lived 
longer. Greatly as the members of the County Council may 
object to pensions, they may take knowledge of the fact that 
their pensioners do not seem destined to live long after 
ceasing to work. The death of Mr. Grant may be mentioned 
as a case in point, as also that of Mr. Gunyon, and another 
or two. Whatever may be said respecting the defunct 
Metropolitan Board, its engineering staff unquestionably 





worked hard, and although the late chief engineer had a 
very quiet way of discharging his functions, the magnitude 
and complexity of the task he accomplished must needs have 
made large demands on his mental powers and professional 
skill, 

If ‘‘ the stones of Venice ’’ have a tale to tell, the stones of 
modern London may be said to speak of the late engineer 
and the Board under which he served. The main drainage 
works, the Thames Embankments, many a noble street, and 
to a certain extent the metropolitan bridges, are monuments 
of an authority that has ceased to be, and an engineer who 
is no longer among men. Sir Joseph Bazalgette never 
spree to be an ambitious man, and yet he became 
identified with undertakings which the most ambitious might 
have been proud to accomplish. He was responsible for 
works which cost enormous sums of money. If we reckon up 
the three Embankments, the net cost of the street improve- 
ments, and the outlay on the main drainage works, 
followed by the precipitation works at Barking and 
Crossness, we get a total exceeding £16,500,000. If we take 
the entire outlay on new streets and street improvements, 
without allowing for recoupments, the expenditure becomes 
£21,000,C00. Large sums were also expended for the repair 
of old bridges, and the construction of new ones. More than 
£62,000 had to be laid out on Waterloo Bridge. The old 
wooden bridge at Putney gave place to a handsome stone 
structure, costing nearly £250,000, or, including the 
approaches, £50,000 more. Hammersmith Bridge was 
virtually reconstructed, the expenditure being £82,000. The 
timber bridge at Battersea was pulled down, to be super- 
seded by a cast iron arched structure upon stone piers, the 
contract price for which was £143,000. The establishment 
of the free ferry at Woolwich, was also one of the works of 
the late engineer. Among the more conspicuous of the new 
streets laid out by Sir J. Bazalgette, we may mention South- 
wark-street, where he introduced the valuable and novel 
device of a subway for the reception of gas and water-pipes. 
Queen Victoria-street, in the City, afforded another example, 
followed by Northumberland-avenue, Shaftesbury-avenue, 
and Charing Cross-road. The new thoroughfare leading 
from Gray’s Inn-road in the direction of the Angel at 
Islington, and designated Rosebery-avenue, was undertaken 
by the Metropolitan Board, and designed by its engineer. 

Great as were the works actually carried out by Sir J. 
Bazalgette under the late Board, more were contemplated. In 
1887 the Board obtained power from Parliament to construct 
a tunnel or subway under the river at Blackwall, and ulti- 
mately resolved, in accordance with the advice of Sir 
Joseph, to construct three tunnels side by side, commencing 
with the one intended for foot passengers, being the smallest. 
The parliamentary estimate of the cost of these tunifels and 
their approaches was £1,568,000. A tender for the construc- 
tion of the footway tunnel was accepted at £318,840, but the 
Board was summarily extinguished before the contract could 
be signed. The County Council has now the subject before 
it in a different form, the present proposal being for the 
construction of a single tunnel sufficiently large to accommo- 
date two lines of vehicular traffic. Before the tunnel project 
was set on foot, at the end of the year 1878, plans were pre- 
pared by Sir J. Bazalgette for a high-level bridge, to be 
constructed of steel, to cross the Thames between Little 
Tower-hill and Horselydown ; but after a long investigation 
before a Select Committee in the following year the scheme 
was rejected. Subsequently the Boa instructed its 
engineer to consider the public requirements for some 
further means of crossing the Thames, whereupon Sir 
Joseph proposed a scheme for a bridge near the Tower, and 
two tunnels or subways lower down, one at Shadwell and the 
other at Blackwall. But the cost of all this was formidable ; 
the estimate for the works, together with the purchase of 
property and the payment of compensations, being fully 
£5,000,000. Before entering on such an outlay the Board 
consulted the Government as to whether the Coal Duties 
were likely to be renewed, and, receiving an unfavourable 
answer, concluded that it was better to make one tunnel 
first. Even in this reduced form, as we have already stated, 
the work has been held in abeyance. 

Had the life of Sir Joseph Bazalgette been prolonged, there 
is no doubt that he would have appeared as an important 
witness before the Committee now being appointed by the 
House of Commons relative to the Metropolitan water sup- 
ply. The subject came under his direct notice in 1877, when, 
at the request of the Metropolitan Board, he proceeded, in 
conjunction with Sir Frederick Bramwell and Mr. Easton, to 
advise the Board upon the best means of providing an 
efficient supply of water for extinguishing fires and for other 

urposes. The result was the preparation of a scheme for 
urnishing London with a supplemental supply of 16,000,000 
gallons per day for drinking and cooking, the water to be laid 
on at high pressure, so as to be available for extinguishing 
fires. The supply was to be obtained by means of wells and 
borings made in the water-bearing strata at distances varying 
from about fifteen to twenty miles from the centre of the 
Metropolis. Eight pumping stations were to be provided in 
order to raise the water into four elevated reservoirs, and the 
supply was to be laid on to the houses and to the fire 
hydrants by means of mains laid under the footway on each 
side of the street. The cost was put at £5,500,000, and the 
annual charge at £225,000. The scheme was at first received 
with favour, but public opinion soon veered round, and the 
plan was ultimately condemned as cumbrous and imprac- 
ticable. Perhaps if it were now a new thing the scheme would 
be welcomed by the opponents of the.water companies as a 
clever mode of trenching on their monopoly. But the Metro- 
politan Board was so persuaded that the Government would 
not permit a competing supply, that it proposed at the 
same time to purchase the undertakings of the water com- 
panies. In the end, the two Bills which the Board brought 
into Parliament for these purposes were withdrawn. The next 
step was taken afew years later by the Government, the present 
Viscount Cross bringing forward a scheme of purchase which 
proved singularly unfortunate. The water question has now 
reached an acute stage, when the presence of Sir Joseph 
Bazalgette would have Toon particularly appropriate. 

Opinions a differ as to whether the main drainage 
works or the Thames Embankments redound most to the 
credit of the deceased engineer. Of these structures, the 
latter, especially in the case of the Victoria Embankment, 
exhibit an outward splendour which is necessarily denied to 
the great intercepting sewers. There is also a completeness 
about the embankments which is wanting in regard to the 
main drainage works. Sir Benjamin Baker and Mr. Binnie 
have just shown the need of adding to the intercepting 
sewers, the present being insufficient. But Sir J. Bazalgette 
was probably prepared for such a result. Neither must it be 
forgotten that he designed the great precipitation works at 
Barking and Crossness. The Barking works were nearly 





complete at the time of his resignation, and _those at 
Crossness were proceeding. During a previous period, when 
the Metropolitan Board was undecided as to the disposal of 
the sewage, Sir Joseph prepared a plan for a new outfall, the 
spot selected being at Thames Haven, in Sea Reach. Accord- 
ing to this plan, the southern sewage was to be connected 
with the northern by means of a tunnel sewer under the 
Thames. Sir Joseph gave evidence explanatory of his scheme 
before the Royal Commissioners in 1884, but coupled it with 
a proposal for including the districts round London which 
were in need of outfalls for their sewage. A population of 
7,000,000 was thus to be provided for. But the Board was 
satisfied to begin with the precipitation works at the existing 
outfalls, whatever else might follow. These works have been 
accepted by the County Council as an undesirable kind of 
inheritance. But it is possible that the report of Sir B. 
Baker and Mr. Binnie, to which we made extended reference 
last week, may induce a more hopeful view as.to the merits 
of the undertaking. In themselves the works are every way 
remarkable, and are a fitting appendage to the great inter- 
cepting sewers. a 

Sir Joseph Bazalgette gave early evidence of ability. He 
was articled to Sir John McNeil, C.E., in 1837, and five years 
later launched out into life on his own account, becoming 
resident engineer in connection with works for reclaiming 
land from the sea at Lough Swilly, in Ireland. He com- 
menced his professional career in London in 1845, when the 
railway mania was setting in, a period of excitement which 
for a time somewhat over-taxed the energies of the young 
engineer. In 1849 he received the appointment of assistant 
engineer to the Metropolitan Commissioners of Sewers; 
and in 1852, on the death of Mr. Frank Foster, became 
chief engineer, thus preparing his way for a similar post 
under the Metropolitan Board, when that body took 
the place of all previous Commissions that had- reigned 
over London. In 1884, we find Sir Joseph Bazalgette 
occupying the presidential chair of the Institution of Civil. 
Engineers, on which occasion he referred to the fact that 
forty-six years had elapsed since his election as a graduate of 
that distinguished body. This carries us back to the time 
when he was only nineteen years of age. The father of Sir 
Joseph Bazalgette was a captain in the Royal Navy, but, as 
the name indicates, there was an admixture of French blood 
in the family. In 1845, Sir Joseph married a daughter of 
the late Mr. Edward Keogh, a magistrate for the county of 
Wexford. He was created a Companion of the Bath in 
1871, and was knighted three years later. His name will be 
for ever associated with those great enterprises which, 
coupled with some designed and carried out by the Cor- 
poration and the Commissioners of Sewers, have made 
London a very different city from what it was when the 
Metropolitan Board first came into existence. Several 
important provincial towns also received valuable aid from 
Sir J. Bazalgette in reference to their drainage plans. 

At the meeting of the Institution of Civil Engineers last 
Tuesday evening, the President, Sir John Coode, K.C.M.G., 
rose and said—the members standing and receiving his 
remarks in silence:—‘ It has been known to most of you 
that within the last forty-eight hours it has pleased God to 
take from us our old and esteemed colleague and past 

resident, Sir Joseph Bazalgette. He was within six of 
ine the oldest member of the Institution. He graduated 
in 1838, became a member in 1846, and he was a member of 
Council no less than twenty-four years ago. He gave to the 
Institution in the Session 1864-65 a most valuable paper on 
‘The Main Drainage of London,’ for which he received a 
Telford medal and a premium of books. It is quite unnecessary 
for me to enlarge upon the works of Sir Joseph Bazalgette; 
they lie, as it were, at our very doors; and perhaps there is 
no member of our profession who has had his great works 
brought so much under the eye of the whole world as Sir 
Joseph Bazalgette. You all know what he has been as an 
engineer and as a professional man. Of his personal 
character I can only say that he was in the highest sense of 
the word a Christian gentleman ; and what higher testimony 
can you bear to his memory than by endorsing what I have 
said as to his personal worth? The Council have just passed 
a resolution of sympathy and condolence with Lady 
Bazalgette and family. With your permission I will read it ; 
and I hope that you will in silence endorse the action of the 
Council, and signify your concurrence silently by each 
holding up his hand. The resolution to which I refer is 
this :—‘ The President, Council and members of the Institu- 
tion of Civil Engineers, in general meeting assembled, have 
learned with deep regret of the death of their old and 
esteemed colleague, Sir Joseph Bazalgette, C.B. They 
desire to offer their very sincere sympathy to and condolence 
with Lady Bazalgette, and the other members of the family, 
in their bereavement. Entering the Institution as a 
graduate in 1838, at almost the earliest possible age, Sir 
Joseph Bazalgette was transferred to the class of member in 
1846; was elected a member of Council in December 1867, a 
vice-president in December 1879, and filled the office of 
president in 1884. His presidential address was mainly 
devoted, as his life had been given, to considerations 
affecting public health and welfare in all the large cities of 
the world, and his works, as the engineer for many years of 
the Metropolitan Board of Works, will ever remain as monu- 
ments of his skill and professional ability.” 

The funeral will take place at St. Mary’s Parish Church, 
Wimbledon, at one p.m. on Saturday. 








THE CHICAGO INTERNATIONAL COLUMBIAN EXHIBITION 1893.—A 

roclamation by the President of the United States—Mr. Benjamin 
Goctun-ten been made to the effect that satisfactory proof 
having been presented as to — grounds, buildings, and 
finances for this proposed great Exhibition for celebrating the 
400th anniversary of the discovery of America by Columbus, he, 
in the name of the United States, declares that the Exhibition will 
be opened on May Ist, 1893, in the city of Chicago, Ill., and he 
invites all nations to take part in the commemoration. 

THE JuNIOR ENGINEERING SocieTy.—A numerously-attended 
excursion of this Society took place on Saturday, 7th inst., when 
the boiler works of Messrs. Maudslay, Sons, and Field, at East 
Greenwich, were visited.. It was expected that Mr. W. Clifford f 
Smith would have been present to receive the party, but in his 
unavoidable absence the members were shown round in groups 
under the guidance of Mr. J. Brown and other gentlemen con- 
nected with the works, who fully explained its numerous points 
of interest. These included a double plate heating furnace ; 
hydraulic flanging machine capable of operating upon plates lin. 
thick ; powerful fixed hydraulic rivetters, the largest of which 
has a 12ft. gap; pair of horizontal engines for driving the 
machinery ; and the hydraulic and electric light plants. The 
boilers in course of construction included a set of five for H.M.S. 
Spartan; a set of eight for H.M.S. Royal Arthur, the vessel 
recently | hed at Port th ; a similar set for H.M.S. Theseus ; 
and sixteen for the Imperial Russian Govergment cruiser George 
the Conqueror, now being built in Russia, 
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COMPOSITE CARRIAGES, SOUTHERN MAHRATTA 
RAILWAY. 

Wir this impression we publish a two-page supplemen- 

tary engraving, illustrating the general arrangement of some 

first and second-class composite bogie carriages, specially 


designed by Mr. C. P. Whitcomb, locomotive and carriage | 


superintendent of the Southern Mahratta Railway, for the 
through trains between Poona and Mysore. The carriages 
have been constructed at the workshops of the Southern 
Mahratta Railway Company at Hubli. The arrangement of 
under-frame and bogie is the same as that adopted for third- 
class bogie carriages, already illustrated in THe ENGINEER 
three years ago. The maximum moving dimensions sanc- 
tioned by the Government of India have been worked up to, 
with the result that the vehicles are very roomy, and we are 
informed run with the greatest steadiness. Jones’ central 
buffers and couplings are used. We give above an exterior 
view, taken from a photograph of one of these carriages. 
The double-page engraving is so complete that further 
description is not required. 








LEEDS ASSOCIATION OF ENGINEERS. 





A SPECIAL meeting of ordinary members was held at the Wheat 
Sheaf Hotel on Tuesday evening, the President—Mr. Alfred 
Atkinson—in te chair. There was a good attendance. 

The President gave an interesting account of his visit to the 
anniversary gathering of the Birmingham Association. He said 
that on Saturday, February 14th, the Birmingham and District 
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boiler is capable of generating steam for one engine, each 
| engine delivering 100-horse power on the fly-wheel. The two 
| boilers are of steel, multitublar, of the economic safety type, 
12ft. 6in. long and 7ft. 6in. diameter. The engines are horizontal, 
| of the receiver type, non-condensing, having cylinders 129in. and 
20in. in diameter, and a stroke of 24in. The dynamos, two in 
number, are in the same room, each driven with leather-linked 
belts 16in. wide. The dynamos are of the Elwell-Parker continuous 
current type, shunt wound, each giving 120 volts 500 amperes at 
an approximate speed of 540 revolutions per minute, and doing the 
whole of the work of charging the accumulators for twelve cars, 
and also lighting up the depét and supplying an 8 unit motor, 
which drives the machine, tools, &c. The cars will carry fifty 
passengers each, travelling at eight milesan hour. The motors are 
also of the Elwell-Parker type, running at 140 revolutions per 
minute, but a velocity of 700 revolutions is required to maintain a 
travelling speed of eight miles an hour. 
some distance on the cars, which they found to run very steadily, 





—— Section 1.27 | 


The visitors journeyed | 


the chief objection being the noise, which might be lessened by | 


more suitable gearing. 
by in favour of the storage system for the sake of appearance. 
The latter had, however, the disadvantage of very heavy cars, 
which came to a gross weight of 10 or 12 tons. Mr, Atkinson 
then described the wire rope or cable system of tramways, which 
they next inspected. This system is being worked over a course 
| of three miles, in two sections of a mile and a-half each, the 
| engines and boilers, which are also in duplicate, being placed at 
| the lowest point in the gradients, between the two sections. For 
a distance of over three miles, the electrical system was doubtless 
| the most economical; but for shorter distances the wire rope 
| or cable system was the best. The overhead method of propelling 
| the cars, as proposed for Leeds, would be cheaper in first cost, and 
| far cheaper in working than the accumulator or storage system ; 
| but the under-grooving system was the best of all. Afterwards 


Foremen’s and Draughtsmen’s Mechanical Association held their | they visited the works of Messrs. Tangye, where the clean and 
first annual meeting. The Association had made a very fair start, | good castings were especially admired. Mr. Atkinson described 
numbering now something like seventy members. In the absence | the method in use there of distributing and checking the work, 
of Mr. George Tangye, the president of the Association, Mr. | which was done by a system of cards, which appeared to take a lot 
Meacock took the chair, and the speeches during the evening | of weight from every one’s shoulders. The delegates were then 
from members and delegates were all of a very practical | driven to the house of Mr. George Tangye, which had once been 
nature. During his stay, Mr. Atkinson, along with the other the home of James Watt, and which contains the room in which 
delegates, visited the electric tramway installation, and Mr. | he used to work, just as he left it. After the Royal Small Arms 
Pritchard, the engineer, explained the working of the system. | Factory and various other places of mechanical interest had been 

e engines, boilers, and dynamos are in duplicate. 


The overhead system had been passed | 


| contact. 5 
| of oiled silk. Christia itself is made by a process of felting 
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Craister, and seconded by Mr. Lupton, was carried with en- 
thusiasm, On the 26th instant, Mr. Henry McLaren will read a 
paper on “ Boiler and Engine Tests.” 





A New Warerrroor Marentat.—At the meeting of the 
Balloon Society, on Friday, March 13th, Mr. Lennox Brown, 
F.R.C.S., in the chair, Mr. Thomas Christy, F.L.S., read a 
paper entitled, ‘Improvements in Surgical Dressings and 
Waterproof Materials.” Samples of the various materials 
mentioned were shown in illustration of the paper. After 
referring to the fact that both oiled silk and gutta-percha 
tissue have been discarded by the Governments of England, 
France, the United States, Denmark, and Norway, in consequence 
of their impractibility, Mr. Christy proceeded to describe the new 
material, which had been named Christia, which he had introduced 
as a substitute. The material is a membrane-like tissue, very 
light and strong, impermeable to water, spirits of all kinds, oils, 
and acids, It is made neutral, so that it can be rendered antiseptic 
with.any desired medicament. It will stand tropical heat and 
Arctic cold without being in the least injuriously affected by the 
changes. It is particularly adapted for India and other hot climates, 
where gutta-percha tissue and oiled silk becomes in a short time 
amalgamated together to such an extent as to be not only useless 
to the surgeon, but injurious to anything with which it comes in 
Another advantage is that it is only about half the price 


the pure fibre of the Manilla hemp, but any other fabric may 
serve as a basis. Mr. Christy showed cotton and silk gauze— 
Fibrine Christia—also felt treated for carpets, and felt backed with 
a coating of the solution employed in making Christia, so that it 
may be used for hot fomentations and other purposes. Specimens 
of building boards were also exhibited made upon the same 
method, which are not only waterproof, but rot proof, vermin and ant 

roof. The utility, he said, of “‘ Randalite ”—the name given to these 
Conse cannot be over-estimated ; in tropical countries infested 
with the white ant and other noxious insects, it will prove a 
veritable boon for roofing and partitions. Sacks treated with Christia 
without smell or taste, that are intended to supersede lead-lined 
tea-chests, were also shown. The gain is in their costing half 
the price, being much more portable and always ready for use, 
especially in the case of dust tea, which is found to lose 5 per 


Each | described, a vote of thanks to Mr. Atkinson, proposed by Mr. | cent. in weight from leakage. 














Marcu 20, 1891. 


THE ENGINEER. 


233 








RAILWAY MATTERS, 


Rapp progress is weing made with the railway on the 
opposite side of the Irrawaddy from Mandalay. The line from 
Sagaing will be opened as far as Swebo by June Ist, and it is 
expected that the whole line as far as Kawlin will be completed in 
a@ year, 


In Switzerland a Sunday law has been enacted 
applying to all railroad, stearaboat, and tramway companies and 
post offices. Working time must not be more than twelve hours a 
day, even on occasions of increased traffic. Engine and train 
men must have at least ten hours’ unbroken rest, and other 
employés nine hours, They must also have fifty-two days off 
yearly, and seventeen of these must be Sundays. No reduction in 
wages is to be made for such rest days, All freight traffic on 
Sunday is prohibited, except live stock, 


On the 16th instant a number of engineers visited by 
invitation the Great Eastern Railway Company’s shops at Stratford, 
to see Mr. Holden’s apparatus for burning liquid fuel, with which 
twelve locomotives are now fitted, inoperation. An express engine 
was run on a siding burning liquid fuel. The apparatus is fitted 
to two locomotive type stationary boilers, and a vertical boiler, all 
of which were shown in action. Ina future impression we shal! 
give further particulars, It must suffice now to say that the 
results obtained are in every way satisfactory. 


Tue Brooks Locomotive Works, Dunkirk, N.Y., have 
recently built a number of ten-wheel engines for the Wisconsin 
Central Railroad. The Railroad and Engineering Journal says :-- 
“These engines have 18in. by 24in. cylinders and 63in. driving 
wheels, The boilers are 54in. diameter of barrel, with a grate area 
of 18} square feet, and 1600 square feet heating surface. They 
will np Ay er of 180lb. The total weight of these engines 
is 118, ., of which 88,800 lb. are on the driving wheels. 
The tenders weigh 75,000 lb. loaded, and will carry 3700 gallons 
of water, and eight tons of coal.” 

Tae chjestion to locomotive roundhouses, as generally 
constructed, is that any blocking of the single exit over the turn- 
table stops all 7 ge of lc tives out of the building. This 
Engineering News recently illustrated by the recent fire at Mont- 
clair, N.J., where the blocking of the tracks at the turntable in an 
emergency resulted in the burning of half-a-dozen coaches and as 
many freight cars, Another illustration of the danger which 
exists in this common type of locomotive shed occurred since at 
Portland, Oregon, Three engines were entirely surrounded by a 
burning, roaring mass, and a mail car was ovis A destroyed. 


In a recent communication to the Société Industrielle 
de Mulhouse on the present state of railways and the future of 
electrical traction, Herr J. J. Heilmann observed that, though 
8 s of 120 to 130 kiloms., or 744 to 80 miles, might be attained, 
they could not be maintained, even on the straight level, without 
increasing the adhesion of the wheels, and therefore the weight of 
the engine and strength of the rails. He considered that electrical 
traction would ultimately prevail on account of the constancy and 
uniformity of the impulse, whereas in steam locomotives the effort 
varied from simple to double during a revolution. It must be 
fetred that if he could find no stronger reason than this, electricity 
has not much chance, 


In the United States the manager of a new road has a 
most bewildering array of titles from which to select an appellation 
for the officer that he places at the head of his mechanical depart- 
ment. The Hailroad Master Mechanic gives a list of the various 
titles employed, giving therewith the number of roads upon which 
each is used. e title of master mechanic leads by a very large 
majority : — Master mechanic, 297; superintendent of motive 

wer and machinery, 39 ; anpectiontee’ of motive power, 37 ; 

oreman of locomotive repairs, 10 ; mechanical superintendent, 9 ; 
general master mechanic, 7; superintendent of machinery, 7 ; 
master of machinery and foreman locomotive and car repairs, 
4 each, Superintendent of motive power and rolling stock, 
general superintendent of motive power, master machinist, superin- 
tendent of rolling stock, superintendent of motive power and roll- 
ing equipment, superintendent of motive power, machinery and 
rolling stock, general foreman of shops, 2 each. There are several 
others. In England, as is known, the title is locomotive superinten- 
dent, except in one case, namely, the London and North-Western, 
where it is chief mechanical engineer. 





Ir is stated that the series of experiments carried out 
at Messrs. Merryweather and Sons, of Greenwich, on behalf of the 
Gordon Electric Car Syndicate, have given excellent preliminary 
results, The track has closed conduits, and the general idea of 
the system is a series of contacts charged by means of automatic 
magnets in a box, placed in the ground rin, Pome yards or so— 
about sixteen to a mile. The preliminary trials have been made in 
all sorts of weather, and with very severe tests; such as flooding 
the whole track seventy yards in length with water, working in 
snow, fog, and so forth through the late winter. The working 
pressure is 250 volts, and the current 30 amperes. The current 
taken in energising the magnets is } ampere, and the greatest loss 
in running across the charged sections is about one ampere ; that 
is, in all, including resistance, say 4 per cent. of that used. The 
special system ends at the contacts, and any gearing or motor can 
be used, At present an Imisch motor is employed, with ordinar. 
spur gearing. The system seems to be worked out in a simple an 
practical manner, and the tests made have created a great interest 
in certain quarters, as showing that a practical and absolutely solid 
conductor rail system is applicable to street tramways. It is 
expected that the system will shortly be applied to a complete 
tramway line in order to verify, under ordinary conditions of street 
traction, the satisfactory results shown by the experiment. 


Iv his report to the Board of Trade on the collision which 
occurred on January 3rd, at 12.49 p.m., at St. John’s Wood-road 
Station, on the Baker-street and Chesham line of the Metropolitan 
Railway, in foggy weather, Major-General Hutchinson says :—‘‘ This 
very extraordinary collision was cau by an engine and brake- 
van running backwards for at least 600 yards, down a steep incline 
of 1 in 60, in the tunnel between St. John’s Wood-road and Marl- 
borough-road Stations, the driver, fireman, and guard being all 
under the impression that they were running forwards until they 
had again reached the mouth of the tunnel—which they had entered 
about four minutes previously—too late to prevent the van from 
coming into collision, at a speed of five or six miles an hour, with 
the engine of a passenger train which was pulling up at St. John’s 
Wood-road Station rather short of its regular stopping-place, the 
driver having noticed through the fog the brake-van running back 
towards his engine. Charlton and the fireman were then both 
intently looking out for the home-signal, 231 yards beyond the 
distant-signal, Charlton giving the engine sufficient steam to keep 
it, as he thought, in forward motion, the reversing lever being in 
the second forward notch from mid-gear. Instead, however, of 
seeing the home-signal the engine must have first stopped and then 
gone backwards without either of them being in the least aware of 
it, and they were quite unconscious of what had taken place until 
the daylight at the St. John’s Wood-road end of the tunnel made 
them realise what had really happened. Charlton gave his 
evidence in a very truthful manner, and, extraordinary at it seems 
that he should not have noticed the stoppage of his engine before 
it began to go back, there is no good reason to disbelieve his state- 
ment or that of his fireman, which is much to the same effect as his 
own, The brakesman in the van had felt the engine stop, but had 
then thought that they had again gone forward, and was only 
aware of the retrograde motion when his brake-van came to the 
es ar Wood-road end of the tunnel, too late for him to apply 

is brake,” 








NOTES AND MEMORANDA. 


In order to encourage the use of copper smelted from 
Canadian ore, the Dominion Government has recently issued an 
prired in council admitting this metal at about half the present rate 
of duty, j 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
22°] per 1000 of their aggregate population, which is estimated at 
10,010,426 persons in the middle of this year. The rate was 
highest—31°1—at Blackburn, and lowest—15-7—at Norwich. 


Aw American pape states that a 1200-ton hydraulic 
ni: 


MISCELLANEA. 


Mr. W.S. Curtp, A.M.I.C.E., who was for some years 
chief assistant to the late firm of Kinippleand Morris, has recently 
been appointed engineer to the Port j 48 Trust. This is the first 
appointment of the kind that has been made. 


THE London County Council Bill for the regulation of 
sky sign structures in London has been y a House of 
Commons Committee with some slight amendments. The Bill will 
do a great deal towards suppressing these ugly structures. 

An arc electric lamp, with four carbons arranged 
radially in a nearly horizontal plane, but having their centrally 








testing machine is g built by the Phwnix Iron Company for 
its own use. The hydraulic cylinder is 64*lin. in diameter, and 
has astroke of 6ft. The machine will receive an eye bar 50ft. long 
from centre to centre of pin holes. Readings of pr are 
taken through the medium of mercury gauges. 


In London 2505 births and 1783 deaths were registered 
last week. The annual death-rate per 1000 from all causes, which 
had been 23°7 and 23°4 in the preceding two weeks, further 
declined last week to 20:7. In Greater London 3338 births and 
2262 deaths were registered, or 13°48 per hour, corresponding to 
annual rates of 29°6 and 20:1 per 1000 of the estimated population. 


To obviate the notorious wastefulness of steam 
hammers, an improvement has been introduced at the Chemnitz 
Works, in fitting the hammers with two pistons of different 
diamet pounding them, in fact. The tup is raised by 
steam at boiler pressure acting on the under surface of the smaller 
piston; and this steam, on expanding, adds to the force of the 
blow by acting on the upper surface of the larger piston. 








Ar a recent meeting of the Paris Academy of Sciences 
a paper was read on the resistance of various gases to the move- 
ment of a pendulum, by Commandant Defforges. It has been 
previously shown that AT + T = Pd + R \/d, where T = time of 
oscillation of a pendulum, P = the hydrostatic impulse during 
motion, d = density of the surrounding air, and R = its resistance. 
Six series of experiments in carbon dioxide, three in oxygen, and 
three in hydrogen, show thatthe coefficients P and R are the same 
with the same pendulum for all three gases and also for air. 
They depend on the form of the pendulum, but not on the nature 
of the surrounding gas. 


A metuop for uniting glass and porcelain with the 
metals, for scientific and experimental apparatus, has been brought 
before the Société de Physique by M. Cailletet. He slightly heats 
the end of a glass tube—for instance—and platinises it by brush- 
ing it over with neutral chloride of platinum mixed with essential 
oil of camomile. On the vapour of the latter passing off, the end 
of the tube is brought to a dull red heat, when it is found to be 
evated with a thin layer of platinum, suitable for receiving a ring 
of copper by electro-deposit. All the metals capable of being 
soldered by tin may then be united to the tube, the union being 
so perfect as to stand a pressure of 300 atmospheres. 


As one practical result of his investigations into the 
combustion of coal, M. Scheurer-Kestner found that, while from 
eleven to thirteen per cent. of the heat is carried up the chimney, 
the heat absorbed and radiated by the brickwork setting of steam 
boilers attains from 17 to 27 per cent. of the total amount pro- 
duced. Starting from this, MM. Matieu Freres, of Mulhouse, have 
devised their ‘‘Gorgones Calorigenes” cast iron pipes enclosed in 
the masonry, and put into communication with a fan for utilising 
the heated air. They claim to have arrived at such a régime for 
the air current as shall abstract the same amount of heat as that 
given off by the masonry, the latter giving off no less if the 
apparatus be not employed. 


At the Amsterdam Academy of Sciences, Mr. H. A. 
Lorentz recently discussed the aj —, of Maxwell's principles 
to electrical phenomena in mov ies, the ether being supposed 
to remain at rest. By the aid of certain assumptions, the author 
establishes the equations of motion for a system of electrified 

rticles. The results may be applied to all phenomena which 
it is permitted to explain by the hypothesis of such particles. It 
is found, Nature says, that by eves to a dielectric a velocity 
v in the same direction in which it is traversed by light-waves, 
the velocity of these latter relatively to the ether is increased b 
(1 —1 +x?) v, x being the index of refraction. The co-officient 
1 — (1+ x2) is that introduced by Fresnel into the theory of aber- 
ration. 


Ir is well known that if a vibrating rod of circular 
section is rotated upon its axis the plane of vibration remains 
fixed in space ins' of turning round with the rod—an experi- 
ment frequently used to illustrate the corresponding property of 

larised light. If, on the other hand, a tuning fork is rotated, 
pees will heard which indicate that the planes of vibration 
turn with the fork. Ina recent paper read before the Cambridge 
Philosophical Society by Mr. G. H. Bryan, it is shown that when 
a bell or other body symmetrical about an axis is vibrating, and at 
the same time revolving about that axis, an intermediate effect 
will in general be observed. The nodal meridians will rotate, but 
with a smaller angular velocity than the body. 


Mr. R. Guicuer recently exhibited and described 
a new thermopile before the Berlin Verein fiir Gewerbtleiss. 
After experimenting for nearly five years, he came to the con- 
clusion that the form of the apparatus was an important factor as 
far as efficiency was comnonale Thermal columns had, therefore, 
been chosen, chemically-pure nickel being used for the positive, 
and alloxate of antimony for the negative pole. Instead of using 
gas as formerly, the author employs coke for heating the thermo- 
pile, and partly by this means, and partly by improvements in the 
apparatus, he claims to have increased the efficiency from 1-08 per 
cent. to 5 percent. The use of 441b. of coke per hour is said to 
give a total electrical energy of watts, being sufficient to 
supply current to eight 16-candle power lamps continuously. 


Accorpinc to M. U. Lala, who has investigated the 
compressibility of mixtures of air and carbonic anhydride containing 
11 to'5692 per cent. of the latter, at pressures extending to 
1613-96 cm. of mercury, when the proportion of carbonic anhydride 
does not exceed 22 per cent., the compressibility lies between that 
of air and carbonic anbydride, and is, at first, nearer to that of air, 
but approaches more closely to that of carbonic anhydride as the 

ure increases. The greater the proportion of carbonic 
anhydride, the lower the pressure at which the compressibility 
becomes equal to that of carbonic anhydride alone. As the pro- 
portion of this gas increases, the compressibility becomes greater 
than it would be if no air were present, but beyond a certain point 
it decreases and ténds to revert to the compressibility of pure 
carbonic anhydride. 


THE mineral output of Canada in the past year is 
valued at £3,909,000, showing an increase of £600,000 for the 
twelve months. There was an increase of £60,000 in the value of 
minerals exported, which reached a total of £883,834. More than 
80 per cent. of this, amounting to £750,670, went to the United 
States, while this country took minerals valued at £84,471, and 
£30,662 worth went to Newfoundland. The mineral exports 
included—in value—gold, £121,850 ; asbestos, £72,000 ; iron and 
steel, £62,000 ; gypsum, £39,000 ; copper, £33,691 ; phosphates, 
£78,953 ; silver, £42,230; lime and cement, £32,251 ; petroleum, 
£2151 ; mica, £6100; iron ore, £7973 ; manganese, ids70 3 sand 
and gravels, £10,530; salt, £478; and slate, £660; with £9915 
worth of wrought and unwrought stone, and £1257 worth of glass 
and glass ware, 





ting points slightly depressed, is made by MM. Oblaser et Cie., 
of Paris. The whole arrang t, including the regulating 
mechanism, is enclosed in a Yin. globe. 


Tue hands of drawers of handcarts along crowded 
thoroughfares are often exposed to injury from the wheels of 
vehicles overtaking and passing them, ‘Ibis danger is completely 
and op «7 obviated by a guard for the hand, formed of an‘iron 
rod at the end of the shaft and on the outside. 


Tue Grand Trunk Company propose building a new 
bridge over the Niagara River near the present suspension bridge. 
The latter is to be retained for passenger trains only, and the new 
structure used for freight purposes, the suspension bridge being 
considered insuffivient for the present traffic of the road. 


An absolutely tight sluice-valve has been devised, it 
is said, by Herren Schilling and Co., of Dresden. The seat is hollow- 
conical; and the conical plug, made of brass, is turned with a 
coarse, but slow, angular thread, so that it may be jammed firmly 
in its seat by the screwed stem and hand-wheel. 


Messrs. Crossy Lockwoop anp Son announce this 
week the ‘Colliery Managers’ Handbook,” which is designed by 
the author—Mr. Caleb Pamely, M.E., of Pontypridd—as a text 
book for the whole course of study prescribed to candidates for 
colliery managers’ certificates, as well as a reference book for 
managers in charge of collieries, 


Tue Dutch Indian Government offers a prize of 10,000 
florins for an improved method of drying and packing salt, so as 
to preserve it from atmospheric moisture, the invention to include 
apparatus for drying the salt, the best material for packing, 
a machine for making the cases or barrels, and a machine for 
filling boxes to hold a kilogramme=2°2 lb. 


A sIMPLE method of stopping freezing at exhaust pipes 
of engines or pumps using comp’ air has been devised by 
a Swedish ag at the Hamilton Ore Company’s mine, at [ron 
Mountain, Mich. It consists of the introduction of a small—3in.— 
pipe of water playing into the exhaust. It keeps the iron at a 
temperature above freezing, and operates very successfully. 


THE Concours Regionaux, or District Agricultural 
Shows, held under the auspices of the French Government, are 
fixed this year as follows :—Pau, 25th April to 3rd May; Bar-Le- 
Duc, 2nd to 10th May ; Avignon, 9th to 18th May; Bourg, 16th to 
24th May; Versailles, 23rd to 3lst May; Niort and Aurillac, 
30th May to 7th June; Saint-Brieuc, 13th to 2lst June; and 
Ajaccio, Corsica, 16th to 24th May. 


Ar the recent Paris Fat Cattle Show, answering to that 
of the Smithfield Club in London, M.M. Amiot et Bariat showed 
some double ploughs fitted with strong spiral springs, acting by 
compression, for equalising the draught, and preventing the im- 

lement from being pulled up on meeting with unusual resistance. 
he spring also acts as a dynamometer, a pointer and dial showing 
at a glance the amount of traction that is being exercised, 


ALL goods intended for the Chicago Exhibition will be 
admitted free of charge through any port of the United States. It 
is intended that they shall be valued on arrival at the Exhibition 
building, and at the close of the Exhibition, unless the goods are 
forthcoming, the duties will have to be paid. Special conditions 
will be ae for loss, deterioration of perishable goods, &c., and 
also for the consumption of articles as samples. It is not intended 
that the duty shall be levied, except on goods which are actually 
entered for consumption in the United States. 


A ust has been issued by the India-office of the Indian 





y | Government publications which are on sale at the India-office, and 


at the Government presses at Calcutta, Madras, and Bombay. 
These publications are not issued direct to the public by the India- 
office, but may be obtained through any of the authorised agents, 
whose names are given at the end of the list. In the future half- 
yearly lists the prices and dates of publication are to be added. 
Copies of the list can be obtained from the Registrar and Super- 
intendent of Records at the India-office, 


On Sunday evening last, at 5.40 p.m., the London and 
Paris telephone cable was spoken through from the cable hut at 
St. Margaret’s Bay, near Dover, to Paris. M. Amiot, the 
inspector-general of French telegraphs, was the first person to 
speak, Lieutenant O’Meara, R.E., followed. On Tuesday after- 
noon, M. Amiot, who had proceeded to London, also opened up 
the communication between London and Paris. At 4.15 p.m. he 
addressed his colleagues in Paris, The Gower-Bell apparatus was 
that employed. Professor Hughes, the discoverer of the micro- 
phone, Mr. Graves, Mr. Preece, and others, afterwards spoke 
through the line. The apparatus is arranged for speaking in 
room 90 of the Post-office, the instruments being fixed against the 
wall on a board covered with red cloth, inscribed, ‘‘ Paris- 
London,” and decorated with the Tricolour and Union Jack. The 
chief transmitters pitted against each other are the Gower-Bell, 
the Hunnings, the Berliner, the Ader, d’Arsonval, and Roulez. 
Perhaps the Gower-Bell will be used at this end of the line, and 
the Ader at the Paris end. It is the Ader which is used in our 
military camps, but the Hunnings is used with an army in the 
field. A simple device of Mr. Chapman’s has been mounted beside 
the instruments in the Post-office to mark the periods of three 
minutes allotted to a conversation. At the end of every three 
minutes the wheelwork makes a contact and sends an electric 
current which rings a bell. 


Tue following concerning a dredger in the gale has been 
sent to the Glasyow Herald by John Robertson, Master :—‘‘ On 
Saturday, the 7th, we left Renfrew in the new dredger Manche, 
for the French Government at Dieppe, built by William Simons 
and Co. At noon on the 7th we arrived at Greenock, and adjusted 
compasses, and at 4.40 p.m. pr ded down ch 1 with a fine 
north-east wind, which continued until forty miles south of the 
Smalls on Monday, when the wind suddenly chopped into the 
south-east, and by 4.40 p.m. had increased into a perfect hurri- 
cane, with very heavy sea and furious squalls of snow and sleet, 
wind veering from east-south-east to north-east. Finding it im- 
possible to make a port of refuge, we had to heave the ship to, 
and as a few of your readers may be doubtful of the stability of a 
dredger at sea fully equipped, I have only to say that during my 
twenty-two years’ experience I never was on board a vessel that 
behaved better in a seaway than she did in such a hurricane. All 
Monday night and Tuesday did the gale cortinue, veering from 
E.S.E, to E.N.E., showing that, as some of the papers describe it 
as a cyclone, which is a circular wind, this was not. The glass was 
rising and falling from 29°30 to 29°56 on Tuesday night as we were 
lying too, with a fearful sea running, and dreadful squalls. We 
sighted a sailing vessel close to showing a signal of distress, but 
could not attempt to offer any assistance, and I am afraid she 
must have foundered, as her lights suddenly disappeared. We 
arrived in Falmouth on Thursday morning at 4 a.m., only having 
sustained the loss of our galley and longboat stove in. Not so 
bad for a dredger.” 
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THE ISLINGTON ELECTRIC RAILWAY BILL. 





Tuts Bill, which is promoted by the City and South London 
Railway Company with the object of constructing an under- 
ground electric railway from St. Swithin’s-lane to near the 
Angel at Islington, came before a Select Committze of the 
House of Commons on Friday, the Committee consisting of 
Mr. Hanbury, who presided, Mr. F. Parker—these two having 
sat with Mr. Barran and Mr. Gane on the inquiry into the 
Central London Railway Bill—Sir George Campbell, and 
Mr. Halley Stewart. 

Mr. Pembroke Stephens, Q.C., and Mr. Rigg were counsel 
for the promoters; and the following counsel appeared for 
some of the petitioners:—Mr. Pope, Q.C., and Mr. Dank- 
wertz for the Gas Light and Coke Company ; Mr. Littler, Q.C., 
and Mr. Monk for the Corporation of London ; Mr. Saunders, 
Q.C., and Mr. Coward for Lord Calthorpe, an owner of 
property along the route; Mr. Russell Griffiths for the Com- 
missioners of Sewers; Mr. Bidder, Q.C., and Mr. Coward for 
Messrs. Rothschild and Sons; Mr. Littler, Q.C., and Mr. 
Worsley Taylor, Q.C., for the Metropolitan Railway Company. 
Petitions were also presented, but not appeared upon b 
counsel, by the Vestry of St. Luke’s, the Regent’s Canal Doc 
and Railway Company, Messrs. Cooper Brothers, the Union 
Bank, the District Railway Company, and the Commercial 
Union Assurance Company. 

Before the Bill was taken, the Chairman, referring to the 
incident which occurred during the execution of the Central 
London Railway Bill, when Mr. Bidder was forbidden to 
cross-examine a witness whose evidence in chief he had not 
heard, said that on that occasion the Committee, recollecting 
that they had not given formal notice of their intention with 
regard to that point, had eventually allowed Mr. Bidder to 
proceed. Before, however, this case was commenced, he 
wished, with all respect to the counsel engaged, to give 
public notice that the majority of the Committee were firmly 
of opinion that they could not allow any counsel to cross- 
examine a witness whose evidence he had not heard, without 
the express permission of the Committee, and for special 
reaso! 


ns. 

Mr. Pembroke Stephens: As I am leading counsel for this 
Bill, perhaps you will allow me to say, on the part of myself 
and of any who are not here at the moment, that I have 
listened with respect to your ruling—— 

The Chairman: I cannot have the ruling disputed. The 
House of Commons itself alone can dispute it. 

Mr. Stephens: I am not disputing your ruling; but I wish 
to point out that there are other Committees sitting on other 
matters. Stages will be reached at which those Committees 
will expect counsel who have been engaged to appear before 
them. These are engagements absolutely entered into by 


The Chairman: Of course I reserve that point. 

Mr. Stepbens; It is our desire to give the utmost respect 
to your decision; but I respectfully enter a protest against 
- general rule, the effect of which it is impossible to 


oresee. 

Mr. Pembroke Stephens then proceeded to open the 
case for the promoters. He observed that after the time 
and attention given by the Committee to the previous Bill, 
viz., the Central London Railway Bill, they would be aware 
that there had already been a successful experiment made in 
the direction of electric working in London ; but whereas the 
former Bill was the Bill of a new company, this was the Bill 
of @ company which had been the pioneers in this matter. The 
South London line, which was opened on December 18th, 
1890, had proved the practicability of the undertaking, for it 
had been continuously at work ever since, except on Sundays, 
when the system was thoroughly overhauled, as a result of 
which the company now knew exactly where it stood, 
and in consequence would be able to give still further 
advantages to the public. The authorised capital of that line, 
so far as it had been constructed, was £600,000 in shares, and 
borrowing powers up to £175,000; and therefore, the line 
being three miles long so far, that meant that it had 
been made and opened at a cost of £255,000 per mile. The 
line proposed by the present Bill started not from the 
same point as the existing line, but from a point at some 
short distance away, and not in King William-street ; and it 
went under Moorgate-street and the City-road to the vicinity 
of the Angel Hotel at Islington. 

The Chairman asked if it was actually a continuation of 
the existing line. 

Mr. Stephens replied that it was not, for it had been 
thought better not to carry it into the existing station; but 
there would be a connection by subway—as there was at 
many points on the Metropolitan Railway—by which pas- 
sengers could go from one line to the other without going up 
to the street. 

The Chairman next inquired whether it would connect in 
any way with the Central London line. 

Mr. Stephens said no powers were taken for that purpose, 
and he did not think there would be any actual connection. 
The mode of construction would be similar to that of the 
South London line, except that while the latter was 
ga in brick and partly in iron, the new line would 

e entirely in iron, including the stations. Its length 
would be two miles, and it would have stations at 
a point a short distance from King William-street, in 
Moorgate-street, in Old-street, in the City-road, near the 
Regent’s Canal, and at Islington, at a point a little short of 
the Angel. It was, he thought, obvious what thoroughfares 
this line would serve, and it would also be obvious that it 
would be clear of any other line of railway in the same direc- 
tion. The value of such a line to the public might be easily 
tested. Notwithstanding all the initial difficulties which had 
necessarily attended the carrying out of the City and South 
London Railway, and at the outset, the company had over- 
come them all, and had carried over a million passengers, 
and that without any Sunday traffic. They had been able to 
give a service of trains every four minutes during the busy 
hours ; and, as showing that they had not treated the public 
unhandsomely, he mentioned that they had adopted a system 
of fares which was quite unique. They had powers to 
charge what would amount to a 6d. fare, but they had only 
charged a 2d. fare; they had made that uniform, and, con- 
sequently, had avoided delay through booking, and had given 
simplicity, rapidity, and ease. 

Reverting to the new scheme, counsel said it was obvious 
that the means of conveying the present traffic between the 
City and Islington was extremely inadequate, the onl 
facilities being tramways and omnibuses, the former of whic 
only went partly down Moorgate-street, while the latter, 
although some went the whole distance, were frequently 





crowded, and were also slow, and could by no means com- 
pare in to speed, regularity, and convenience, with 
trains. Of railway facilities in that direction there were 
absolutely none ; and yet along the proposed route there were 
large trade centres and densely populated districts. For 
these the line would be of the utmost advantage, and its 
convenience would not end at King William-street, because, 
although ngers would have to walk through the subway 
—as they had to do in many other directions in the metro- 
polis—they could easily get from one train to the other, and 
so proceed eventually to Clapham Common. Moreover, at 
King William-street, and also at Moorgate-street, they would 
be close to several other lines of railway ; and this line would 
in fact be a north and south railway, feeding and receiving 
traffic from east and west, as well as from across the Thames. 
The Islington terminus would be less than half a mile from 
the Agricultural Hall, at which immense gatherings of all 
kinds took place, but which was at present remote from 
railway communication in any direction. To all who were 
interested in the gatherings held there, and especially to 
people going from the South of London, this line would be 
an enormous advantage. The capital proposed was 
£660,000 in shares, with borrowing powers up to £220,000, 
making £880,000. This for the two miles of railway would 
mean £440,000 per mile, which would compare well with 
other railways such as the Metropolitan Railway, which 
had cost something like a million a mile. A further con- 
sideration was the immense relief which the line would give 
to the crowded thoroughfares it would serve, and, in asking 
for this Bill, the company claimed that they were not now 
proceeding experimentally or upon any supposition of what 
was to happen; but that they were a company who had 
made a successful experiment, and done the work the 

undertook. On this ground they asked to be trusted with 
this new undertaking, the more especially as in the other 
case the capital had not only been raised but spent, and the 
line not merely made, but made within the original capital. 

Turning to the several petitions, Mr. Stephens described 
them generally as clause petitions, but he criticised some of 
the points advanced. The Gas Light and Coke Company, 
for instance, denied the alleged expediency of the line, and 
asserted that no public necessity existed for the proposed 
increase of facilities at all commensurate with the injury 
that would be done to them, and to the owners of propert 
generally along the route chosen. Why it should rest wit 
that company to take up the interests of property owners he 
could not see, unless it was that they felt the weakness of 
their own case. There was no ground for the fears they 
expressed of damage to their mains and pipes and works, 
and as to the assertion that there already existed sufficient 
railway and other accommodation for c in that district, 
he would like to know where it was. The simple fact was, 
they did not like electricity in any form, and they obviously 
felt it to be their duty to petition. As to their works, 
ample precautions would be provided to protect them from 
harm. Lord Calthorpe’s interests as an owner would be 
covered by the ordinary law, and there was no clause in 
the Bill definitely authorising the promoters to take the 
subsoil without payment. The Corporation of London and 
the Commissioners of Sewers renewed their allegations as 
to danger to buildings and sewers, which they advanced 
against the South London Bill, but their fears had not been 
realised in that case, and they need not be alarmed now. 
The Metropolitan Railway Company were interested in the 
matter in this way: The line would pass, not under their 
stations, but under their line, and they said it would practi- 
cally be a new line of communication letiein the City and 
Islington, which would be connected with the existing railway 
of the promoters by means of the subway; and that it was 
not only uncalled for, but would be in direct and immediate 
competition with their railway. But as that railway did not 
anywhere run from the City to Islington, the petitioners had 
really nothing to do with the question of a new line. 
Among other things, they alleged that the Bill was being 
promoted with some ulterior object, that it would not pay, 
that it could not be effectually worked by electricity, that it 
was badly designed, that it was being promoted speculatively, 
and the promoters were not in possession of any funds for 
carrying it out; and they advised that searching inquiry 
should be made into their bond fides, and as to their ability 
to execute the proposed works. As to the last point, Mr. 
Stephens pointed out that the promoters had satisfied 
Parliament as to their bond fides by carrying out the existing 
South London Railway, and he claimed that they were 
entitled to confidence in this case. Proceeding to call 
evidence, he observed that, as the Committee had recently 
gone through a Bill of the same character, it would not be 
necessary to go through from the beginning. 

The Chairman, however, pointed out that two members 
of this Committee were not on the preceding Committee, and 
although it seemed a waste of time, they would have to go 
through the whole of the engineering evidence. 

Replying to Sir G. Campbell, Mr. Stephens said the esti- 
mate for the actual works was about £359,000, so that there 
would be an ample margin under the proposed capital out- 
side the cost of the works. 

Mr. J. H. Greathead, M. Inst. C.E., the engineer of the 
proposed line, was examined by Mr. Rigg in support of the 
Bill. The main object of the project, he stated, was to 
afford to the populous districts through which it would pass 
better travelling facilities for reaching the City than at pre- 
sent existed. The line would begin at about 150 yards from 
the present Monument terminus of the South London Rail- 
way, and would thence pass under King William-street, 
Moorgate-street, and the City-road to the Angel. Between 
the existing terminus and the new station there would be a 
subway for passengers to oy from one line to the other. 
An actual junction at this point between the two lines 
would be impracticable. It would be impossible without 
passing under valuable private property, and the only pos- 
sible junction would have to be at another point—one 
starting from the existing line near Thames-street, where 
it turned eastwards and then northwards. The objections to 
a junction were not solely engineering reasons, although 
some existed, but there were monetary reasons. Besid ‘the 


it would be under Duncan-terrace by the New River. The 
company would then have two generating stations—one for 
each section of the double line. If the line were continuous 
no doubt one generating station would be sufficient; but 
there was an advantage in having two, for if one should fail 
the other could carry on the work, as there would @ con- 
ductor through the subway. The entire distance between the 
two generating stations would be five miles. 

The Chairman observed that what struck him was, that 
this pee station looked like being in the centre of a 
crowded district, and 

Mr. Coward, interposing, said that was the case. 

Mr. Greathead, continuing his explanation, stated that the 
trains would be worked by electricity, in the same manner as 
was the South London Railway, and the line would be con- 
structed in the same way. The trains would be larger, and 
would accommodate more ngers. Having described the 

rocess of construction by shield, illustrating his explanation 
y model, he added that the new tunnels would be 11ft. internal 
diameter ; and that, whereas the stations on the existing line 
were made in brick, in this case tunnels and stations alike 
would be in iron and entirely constructed by shield. In this 
case, as in the Central London scheme, it was pro that 
concrete would be used to line the tube level with the flanges, 
but that had not been done on the present railway. If the 
came to water-bearing strata they would keep the water bac 
by air pressure without pumping, as they had done on the 
South London. 

By the Committee : The whole of the tunnelling would be 
in London clay, or at any rate in clay, if not entirely London 
clay. They might here and there find sand, but that would 
not cause any trouble. Experience had proved that the 
work was — practicable. 

By Mr. Rigg: Each tunnel would be separate, and would 
take a separate line of traffic. That method was very 
advantageous in regard to ventilation, because a train 
instead of simply churning up the air drove it in front. On 
the South London line the system had worked exceedingly 
well in ventilating tunnels. As to the hitches that had 
occurred on that line, they had been but slight, and were easil 
remedied. In this case there would be no interference with 
the roadways, as they did not intend to sink temporary 
shafts as they did on the South London. The amount of 
material to be excavated for this line would be very small 
compared with the quantity in the case of the Metropolitan 
Railway—only about a fourth. The material would be re- 
moved only at the station shafts, and for this purpose 
the hydraulic lifts, of which there would be two at each 
station, would be very useful. 

With respect to cost and service, Mr. Greathead stated that 
the total cost for the two miles of railway, including land and 
contingencies, was £558,402, but to that must be added 
£110,000 for equipment for the three-minute service pro- 

For a two-minute service £40,000 more would be 
required for equipment. The journey each way would occupy 
seven or eight minutes. As to the objections of the Metro- 
politan Railway Company, he could not see where there 
would be any competition with them at all, and the fact 
simply was they were afraid of future extensions. The new 
line would pass under their Moorgate-street station and under 
the joint railway, but the rail levels would be 33ft. and even 
44ft. below the Metropolitan line. Even if the promoters 
went to the extreme limit of their deviations, the line would 
be 13ft. below the Metropolitan. There would be no difficulty 
in carrying the line under the joint lines, and he would 
undertake to carry up to the extreme limits of deviation 
without danger. 

The Chairman inquired whether any special provision 
was made for this, or did the witness simply trust to the 
ordinary tunnel. 

Mr. Greathead replied that he trusted to the ordinary 
tunnel, and he added that the Metropolitan Company had 
already to clauses, and the matter could be settled 
by agreement between the engineers. The railway would be 
worked by a continuous current, and he described the 
method of generating and working; and finally he said the 
carriages would be 7ft. wide and 7ft. high, and there would 
be a footway throughout the whole tunnel. 

In cross-examination by Mr. Russell Griffiths, the witnesses 
admitted that while this line was to have a diameter of 11ft., 
the existing line was only 10ft. in diameter, and the Central 
London was to be 11ft. Gin., but he held that these differ- 
ences would be of no consequence should it be desired to 
combine the three lines eventually, as the gauge: would be 
the same and the rolling stock could be modified to meet 
the conditions. The pro entrance to the City terminus 
would be at the top of St. Swithin’s-lane. 

Mr. Pope, Q.C., rising to cross-examine for the Gas Light 
and Coke Company, 

The Chairman, in accordance with his intimation at the 
opening, said that as he had not been present during the 
examination of the witness, he could not be heard. 

Mr. Pope explained that he had been engaged in opening 
another case, but 

The Chairman replied that that was not a sufficient 
excuse. 

Mr. Pope asked whether he was to understand that the 
Chairman would not allow him to cross-examine for the 
Gas Light and Coke Company ? 

The Chairman replying in the affirmative, 

Mr. Pope said that in that case he could be of no further 
use to his clients, and he should therefore withdraw. 

Thereupon Mr. Pope, Mr. Littler, Mr. Saunders, and other 
opposing counsel retired from the room, leaving the opposition 
entirely unrepresented. 

Mr. Coward, however, returned, and he having heard the 
evidence, briefly cross-examined the witness on behalf of 
Messrs. Rothschild and Sons. 

Mr. Dankwertz, who was with Mr. Pope, also sought to 
cross-examine, but as he, like the other learned gentlemen, 
had previously been absent, he was refused a hearing, 
despite a warm and repeated protest. 

Subsequently Mr. Greathead was briefly re-examined, and 
in reply to a question from the Chairman, he said the real 
objection to connecting the two lines was the expense. 





terminus there would be stations in Moorgate-street, near 
the present station there, in Old-street, in the City-road near 
the canal basin, and at or near the Angel. All these were 
important _— for traffic to and from the City, and by 
means of the subway passengers could proceed under cover 
from this line to the existing line, and so on to the south of 
the river. 

The generating station, witness next explained, would be 
near the Angel, north of the line. It would be above ground, 
but the boilers would be below ground. In reply to the Chair- 
man he said there would beno nuisance to houses from the 
generating station, for there were no houses near enough, as 





Dr. Hopkinson, Sir Benjamin Baker, and Sir John Fowler 
were also examined in support of the Bill, and Mr. John 
Wolfe Barry gave evidence on the other side. We shall give 
a summary of their evidence in our next issue. Meanwhile 
it is to be stated that on Tuesday the Committee rejected 
the Bill without giving any intimation as to their reasons. 

At the opening of the opposition, the Chairman again 
formally announced that the Committee adhered to their 
decision as to cross-examination ; and he cited in support a 
resolution adopted by the-General Committee on Railway 
and Tramway Bills, 4 ootinsel should not cross-examine a 
witness unless he had been present during the entire exami- 
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nation-in-chief, nor re-examine a witness unless he had been 
present during the entire cross-examination. Upon this 
reiterated ag Littler, Q.C., read bs = r from 
the Met: tan Railway Com: stati t they were 
perfectly satisfied with the pr rw which he and his 
colleague, Mr. Worsley Tayler, Q.C., had given during the 
inquiry, that they did not intend to engage additional 
counsel, and that if the Committee adhered to their ruling, 
the learned gentlemen might retire. Mr. Littler entered 
another protest against the decision of the Committee, 
which he described as an attack on the Bar and an inter- 
ference with the rights of the public, and withdrew from 
the room. 

During the adjournment from Friday to Monday the 
Committee paid a visit of inspection to the existing City 
and South London Railway. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE approaching end of the first quarter of the year does not 
find business in as satisfactory a condition as could be wished. The 
early spring cannot be said to have realised the anticipations 
which were formed of it. The temporary cessation of work which 
the Easter holidays will bring will not cause much inconvenience 
to employers, for the state of the order books is by no means one 
which entails pressing activity. 

The condition of the chief foreign markets is held to be the 
principal cause of this state of affairs, and it is greatly hoped that 
they will improve during the summer, though it must be confessed 
that at present appearances do not point that way. 
| .The price of fuel is still occasioning considerable comment, and 
on this account the attitude of the miners with regard to the limi- 
tation of production by the eight hours movemsnt is still being 
closely watched. 

Foreign demand is improving, as far as the colonies and India 
are concerned ; and the improved condition of affairs with regard 
to certain portions of South America is ioning more confid 
with respect to operations between that country and Midland 
manufacturers, 

On 'Change in Birmingham, on Thursday, marked bars were 
quoted £8, with a fairly good demand ; merchant sorts, £7 5s.; 
and common, £6. A good call was experienced for engineering 
sections, such as angles and tees, and common rounds were also 
stated to be in better request. 

The crude iron trade remains without alteration upon last report. 
The cessation of the Scotch strike has so far been without material 
influence upon Midland markets, and a stand is being made locally 
for rather better prices. Cinder pigs are being quoted 40s.; part- 
mines, 45s. to 47s. 6d. ; all-mine hot blast, 70s.; and all-mine cold 
blast, 97s. 6d. to 100s. 

The London and North-Western Railway Company has notified 
to the City Council the abandonment of its Bill for powers to 
carry out a number of costly improvements in Birmingham, and 
similar intimation has been given to the owners of property 

heduled for isiti ba al ype gre is the result of an 
agreement which ‘has been arrived at between the principal rail- 
way companies, that their sears capital expenditure in works 
of the kind contemplated shall for the present be deferred, 
in view of pressure which is being brought upon them by 
the Government in connection with the questions of rates of 
carriage and hours of labour. It is a matter to be regretted 
locally, as the London and North-Western scheme of improvements 
was one which would have greatly tended to the convenience cf the 
public by preventing cone arising from the “pape of traffic 
upon the lines entering New-street Station by the south tunnel. 
It will be remembered that it was proposed to double the tunnel, 
and to construct a loop line which would afford separate 
access to the station from the traffic coming by the Midland 
system, both from Derby and the Moseley section, without the 
trains having to be brought over the main line metals from Lon- 
don, These proposals, with a for additional goods sidings 
and rearrangements of platforms inside the station, altogether 
involving an outlay on the part of the London and North-Western 
and Midland Railway Companies of probably over £450,000, will 
now be indefinitely postponed. It is understood, however, that the 
works connected with the widening of the Grand Junction line to 
Aston, and its separation by a viaduct from the goods lines into 
Curzon-street, which are now c on the level, will be com- 
pleted, the contract for these having been placed some time 4 
and the widening has already been carried from Aston in the 
direction of New-street as far as Northumberland-street. 

The second annual rt of the Mint, Birmingham, shows that 
the works have been oa. occupied, and various orders for coinage 
have been executed during the year, including silver, nickel, 
bronze, and copper; and other coinages are now in process of 
manufacture, e tube department has again been well we seg Aen 
several g ts for less brass and copper tubes have 
kept all the machinery and plant in full work. Further extensions 














of the works and plant are in progress, which, it is believed, will be | 


productive of valuable results in the future. 


The suggestion of a Conciliation Board in the brass trade has 
been advanced another step by an important meeting of masters 
and men, held during the week at the offices of Mr. G. Dawson 
Deeley, secretary to the Masters’ Association. By appointment of 
a deputation from the Men’s Society, consisting of Messrs, R. 8. 
Day, C. Baker, J. Cotterill, W. Bardell, B. Harrison, G. Benwell, A. 
Cashmore, and W. J. Davis (secretary), waited upon reprerentatives 
of the Masters’ Council, with a view to putting the suggestion of a 
Board of Conciliation in a practical form. Mr. W. H. Bagley 

resided, and the uther masters present were Messrs. H. W. Sam- 

ridge, J. H. Cartland, and P. Gaemaee, with the secretary, Mr. 
G. Dawson Deeley. Several of the men explained the views held 
— the subject, and Mr. W. J. Davis — out a basis upon 
which the board could be established. After some discussion of a 
very amicable character, Mr. Bagley said that he and his col- 
leagues would report upon what had taken place to their council, 
= — decide what further steps, if any, should be taken in 

e matter, 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester,—The only change that can be reported in the condi- 
tion of the iron trade of this district is a further downward ten- 
dency in prices, and if anything a still more unsettled feeling with 
regard to the future. onsidering that the leading iron-using 
branches of industry are for the present kept fairly well engaged, 
the limited weight of buying going on is a specially discouraging 
feature of the market, and is only a too plain evidence of the want 
of confidence existing on all sides. Notwithstanding the fact that 
at the low prices now current neither pig nor finished iron can be 
sold except at a considerable loss upon the actual cést of produc- 
tion, consumers go on buying from hand to mouth in the smallest 
possible quantities, and week by week the position of makers and 
manufacturers becomes more difficult and serious, The undoubted 
indications of falling trade do not encourage any anticipations of 
early improvement in prices, whilst the possibility of obtaining any 
really substantial relief in a decreased cost of production seems to 
be equally remote. Strenuous efforts are being made to obtain 





some reduction in the price of fuel, but so far with no very great 
success, except it is in some inferior descriptions of slack. Round 
coal and coke in Lancashire are generally maintaining their prices, 
but in the Yorkshire district there has been some giving way in 
the last-named description of fuel, and as Yorkshire coke is largely 
used in the production of pig iron coming into this market, the 
position of district makers is to this extent being relieved. The 
cost of coke is, however, still considerably too high in proportion 
to the price of pig iron, and no contracts of any Sele, are being 
entered into, A decisive struggle respecting prices cannot, how- 
ever, be much longer delayed, and when the usual contracts for 
gas, coal, and locomotive fuel come upon the market, these will 
afford a test, the result of which is being anxiously anticipated. 
In the meantime the price of pig iron is being steadily forced 
downwards, and the a of ‘‘ bear” operators have proved 
so successful during the last few months, that they are encouraged 
to pursue still further the policy of ‘‘ bearing” the market, to the 
extent that in some cases they seem determined to secure any 


customers being Germany, Sweden and Norway, Denmark, Bel- 
ium, and Holland. The quantity exported during February was 
2,589 tons, against 49,901 tons twelve months ago. ESBS 
The principal public companies continue to announce their divi- 
dends, thus giving the surest indication of trading during the year 
ended 31st mber last. Messrs. Charles Cammeii aud Co., 
be ig steel and iron works, declare 124 r cent. per annum, 
which is at the same rate as last year, an dh cent, more than 
for 1888. The report which has just reached me is a most 
pga! & one. The net profits for the year are £187,527 7s. 2d., 
which, with the unappropriated balance from the previous year, 
27,994 8s. 8d., es £215,521 16s. 5d. After paying the 
5 Bi cent. preference dividend, and the 124 per cent. on the 
ordinary shares, there remains £90,271 16s. Of this the 
directors put £50,000 to reserve, and on eevee £40,271 16s. 5d. 
Mo! e debentures amounting to £77,000, which became due on 
the 3lst December last, have been discharged, by which the com- 
pany’s debenture debt has been reduced from £300,000 to 


business offering almost irrespective of price, and makers are only | £223,000. 


able to effect sales by constant concessions upon their previous 
minimum rates, 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but business all through was again extremely slow. In 

ig iron there was in most cases a giving way upon last week’s 
rates, and the lower prices here and there induced buyers to give 
out orders for somewhat larger quantities than they have been 
ordering of late, but generally the business doing was restricted 
to the smallest —— parcels. The prices mon oe by Lancashire 
makers for delivery equal to Manchester are little more than 
nominal ; they would be prepared to sell at about 46s. for forge to 
47s. for foundry, less 24, but in the face of district brands of equal 
quality obtainable at fully 1s. 6d. below these figures, they are 
quite out of the market, and the only business they are doing is in 
occasional small local orders to cust sin the i diate neigh- 
bourhood of their own works, Lincolnshire iron can be bought 
without difficulty at about 44s, 6d. for forge to 45s, 6d. for foundry, 
less 2}, delivered equal to Manchester, whilst forge qualities 
delivered to finished iron works in the Warrington district are 
obtainable at about 45s., less 24. Derbyshire ra’ from 44s. and 
45s. for forge up to 49s, and 50s. for foundry, less 2}, delivered 
here, Outside brands are generally easier, good foundry Middles- 
borough being obtainable at about 49s, fa. to 49s, 10d., and 
linton at about 56s. to 56s, 6d. net cash, delivered equal to 

anchester. 

The manufactured iron trade remains in a most depressed con- 
dition, and makers complain that at current rates they are losing 
from 10s. to 15s. per ton on all orders they are now booking. For 
delivery in the Manchester district bars do not average more than 
£5 17s, 6d. to £6; hoops, £6 2s, 6d, to £6 5s,; sheets, £7 5s. to 
£7 10s.; and lower figures than these are reported in the market. 

In the steel trade business continues extremely quiet, both in 
raw and finished material. Hematites meet with very little 
inquiry, and good foundry qualities are readily obtainable at about 
60s., less 24, delivered in the Manchester district. The orders 
giving out for steel boiler-plates are also extremely small in weight, 
and prices still tend steadily downwards, the best qualities not 
averaging more than £7 10s., whilst merchants in some instances 
are prepared to sell at £7 5s., for delivery to consumers in the 
neighbourhood of Manchester. 

In the metal market there is a moderate business doing, but 
prices are rather easier. Upon shipping orders for metal plates 
and wire concessions of a farthing per pound have been made, 
but for inland trade list rates remain unchanged. 

With regard to the engineering industries, reports are becoming 
more general that the weight of new work is decidedly tapering off, 
but for the present the leading firms throughout this district are 
still kept well employed upon orders in . 

In the coal trade a fairly steady demand is reported for all 
descriptions of fuel, except the common sorts of slack, and prices 
are generally well maintained. Best house fire coals still average 
12s, 6d. per ton ; seconds, 10s, 6d. to 11s.; comrhon round coal, 
9s. to 9s. 6d.; burgy, 7s. 6d. to 7s. 9d.; with slack varying widely 
according to quality, common sorts being obtainable at from as low 
as 4s, to 5s., good qualities at 6s. to 6s. 6d., with special sorts still 
quoted at 7s. per ton at the pit mouth. 

For ship t the d d has fallen off, and prices are rather 
easier, steam coal delivered at the ports on the Mersey averaging 
10s. to 10s, 3d. per ton. 

Barrow.—A_ very quiet week’s business has been done in 
hematite qualities of pig iron, and the demand from all sources 
remains very poor and small. There is more prospect of good 
trade in Bessemer qualities of iron than for some time past, but 
next to nothing is — in forge and foundry classes of iron. 
Prices are easier, at 49s. for hematite warrants, and 5ls. to 53s. 
for mixed Nos. of Bessemer iron net f.o.b. It is impossible for 
makers to sell at lower figures so long as raw material remains at 
its present value. Iron ore is at 10s. 6d. to 11s. 6d. per ton net 
at mines, and East coke is at 20s. 6d. to 22s. per ton delivered. 
No addition has been made to the make of pig iron, the number of 
furnaces in blast remaining at forty, with thirty-six standing idle. 
At the beginning of the year fifty furnaces were in blast. ere 
is little doing in spiegeleisen, and stocks are still held ; 97s. 6d. is 
the quotation for 20 per cent. qualities. Stocks of hematite war- 
rants have this week been decreased 4621 tons, and since the 
beginning of the year 16,130 tons, and now stand at 193,255 tons. 

e steel trade is quiet. Very few orders are being placed, and 
at some of the works the mills are only working on short time. 
The steel nae sale “x at the Moss Bay Works has been restarted, 
they nae, n idle for some weeks. The blast furnaces are not 
working. essrs. Cammell and Co,, of Derwent Works, at Work- 
ington, which have for some time been working short time, are 
now on full time again. The plate mills and the Siemens furnaces 
at the West Cumberland Company’s works at Workington are idle, 
and have only been working twenty weeks out of fifteen months. 
The Rarepot Tin-plate Works are very busy. 

Rails are a slow trade; but it is known that there are some 
orders in the market. Heavy rails are at £4 12s. 6d., light rails 
at £6, and colliery rails at £7. In shipbuilding material a fair 
amount of business is doing, and a further improvement is expected. 
Ship plates are at £6 5s., angles at £6, and boiler plates at £7 5s. 
Tin-plate bars are slow at £4 17s. 6d., as also are billets and slabs 
at £4 12s. 6d., and blooms at £4 10s. Hoops are, however, in good 
demand at £6 to £6 10s. for ordinary sorts, and as high as £8 for 
special descriptions. 

In the shipbuilding and engineering trades great activity is 
noticeable. ere are no new orders to report, but it is expected 
that some will be obtained at not a very distant date. 

The shipments for the week represent 21,508 tons of pig iron 
and steel, against 23,792 tons last year — a decrease of 2284 tons. 
Up to date 180,842 tons have been exported, compared with 
211,745 tons last year—a decrease of 30,903 tons, 

Mr. James McBean, the blast furnace manager of the West 
Cumberland Co,’s ironworks has resigned his connection with those 
works, and Mr. H. Burmby, late manager of the Solway Works, 
has been appointed in his place. In the engineering departments of 
the same works, Mr. Frances, of South Wales, has been engaged in 
the place of Mr. Charnock, resigned. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE S.uth Yorkshire collieries continue to do a good trade with 
Hull, the weight sent to the great Yorkshire port last month being 
153,128 tons, against 142,608 in the corresponding month of 1890. 
Denaby Main is again at the head with 13,024 tons, which is about 
1000 tons better than the tonnage sent in January, 1890. Carlton 
Main comes second with 8944 tons. The general exports show an 
increasing call for English coal from the Continent, the chief 





000. 

Messrs. Wm. Jessop and Sons, Brightside Works, pay £6 13s. 4d. 
per cent. per annum, which is the same as last year. The directors 
state that for volume of business the past year has been the 
largest in the history of the company, but nearly the whole of the 
benefit that would otherwise have resulted from the increased 
sales, has been absorbed by the extraordinary advances made in 
the prices of steel-melting coke and coal, together with the 
important advances in w ; whilst, on the other hand, the 
company have not been able to advance their selling prices to an 
extent that would cover the increased cost of manufacture. 
Messrs. John Round and Son, Tudor Works—silver-plate, electro, 
and Britannia metal goods—pay 10 per cent. per annum, which is 
also similar to last year. 

There is no improvement in the general condition of the iron and 
steel industries, the tendency being still downwards in iron, which 
is again quoted at lower prices. ematites can now be obtained 
at to 59s., delivered in Sheffield. At these quotations, 
hematites are stated to be at less value than cost of production. 
In the steel trade prices are more firmly maintained, although 
consumers content Ponsa ae with buying for immediate require- 
ments, the idea being entertained that weaker quotations will yet 
prevail. I cannot find this impression confirmed by the principals 
of the large establishments. They state that, owing to the 
quantity of railway and similar material on their books, they have 
sufficient work in hand to tide them over the present juncture. A 
revival of activity in the great Argentine market would at once 
effect the long-desired relief. Orders for special Bessemer billets 
for the Sheffield trades are taken at £6 5s., with easier terms for 
large amounts, even as low as £6 per ton. Siemens billets are at 
£6 15s. to £7, delivered in Sheffield. There is a good demand for 
both Bessemer and Siemens. In railway material tires are at 
£10 10s. to £10 12s. 6d.; axles, £10 10s. to £10 12s, 6d.; locomotive 
tires, £12 to £13 ; springs, £10. 

The manufacturers of iron and steel who are looking to the 
coalowners for relief are likely to be disappointed. Colliery pro- 
prietors hold out no hope of any reduction in rates for fuel. ey 
point out that the great bulk of their output is contracted for up 
to the end of June, at least—a good deal of it even for the whole 
year. Besides, they have a ready demand for al] coal they are 
free to sell. Wages have gone up 40 per cent., working expenses 
have been increased, and stores are dearer. Before any lowering 
of — can take place, wages must come down, and there is 
little likelihood of that event at present. They do not anticipate 
a strike for an eight hours’ day, but they remind the public that 
that would mean a restriction of the output by 25 per cent., and 
would inevitably cause prices to go still higher. 

The McKinley Tariff Act continues to press severely on the 
cutlery trade. At the Washington Works—Messrs. George Wos- 
tenholm and Son—the men some time ago agreed to complete the 
work on hand at the old rates, and to execute any order that 

ight come in on the same terms, but on any work for stock a 

uction of 5 per cent. was to be conceded. Very little work has 
been made for stock, few orders have come in, and the number of 
hands has been dually reduced. The men offered to work 
three days a ink ak the old rates ; the employers offered five 
days a week up to July Ist at these rates, and then, if no improve- 
ment had taken place in trade, the 5 per cent. reduction to be 
enforced. The men rejected the offer, and on Monday handed in 
their notices to terminate their engagements with the company at 
the end of a month. Messrs. Joseph Rodgers and Sons, Norfolk- 
street, have their men working under a similar arrangement to 
that sought by Messrs. Wostenholm’s men. Other cutlery manu- 
facturers are extremely affected by the McKinley Tariff Act, 
which, it is said, has been more disastrous still in its operation 
upon the German cutlery trade in the States. 

Mr. A. J. Mundella, M.P., who represents the Brightside Division 
of Sheffield, where the bulk of the heavy business is concentrated, 
elicited some important information from the Secretary of State for 
War last week. His inquiry was to the proportion of steel 
forgings now produced in Gotseenaen —— as compared 
with those supplied by public contract. r. Stanhope replied that 
in 1890 the proportion of forgings produced in Government depart- 
ments was 224 per cent., or less than a quarter of the whole supply. 
Mr. Mundella has always shown a vigilant interest in the peti- 
tion of Government departments with private firms and public 
companies, who put down extensive plant on the faith of getting 
Government work. I have reason to know that his services in this 
respect are very highly appreciated by the manufacturers of 
Sheffield. 

The War-office are at present seeking tenders in Sheffield for a 
variety of requisites; including spoons, scissors, bread knives, 
wap spades, shovels, axes, entrenching tools, biil-hooks, &c. 

he quantity of spoons reaches 75,000. The stores are for three 
years in most instances. ‘ 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron and allied trades cannot be described as in a satis- 
factory condition this week ; in nearly all branches business is 
worse, and the spring demand so far has been the reverse of en- 
couraging. There is certainly a rather better. demand for new 
steamers, notwithstanding that so many are idle, and some fair 
orders have been given out for rails, but that is pretty nearly all 
that is favourable to be said this week. The pig iron makers say 
that the inquiry for spring deliveries, which should be brisk at this 
time of the year, is very poor, and the prospects are certainly 
disappointing. This the ayers see, and pie they are in 
no hurry about purchasing, for the longer they wait the cheaper do 

rices promise to become. Makers are not pressing sales, because 
for the present they are not badly supplied with orders, and they 
still think that as the shipping season p they will be able 
to do better. There can be no question that the majority of those 
who-have-to take the present price for pigs and have to purchase 
their materials will be losers of 5s. per ton by accepting 40s. or there- 
abouts for No. 3 pigs. The Acklam Iron Company have stopped all 
their four furnaces, and the worksare quite idle rather than continue 
operations at such a loss, and the directors of another firm are 
ean to hold a meeting to consider the advisability of continuing 
to blow the two furnaces they have at work out of four built. 
Every one expected that when the navigation season opened, trade 
would improve, but there are no signs of it yet, and the 
proprietors of the most unfavourably situated furnaces do not feel 
ustified in continuing to incur losses. There is some chance now, 

owever, of reducing the cost of production, for both wages and 
coke will be brought down. Next Tuesday morning the Cleve- 
land Ironmasters’ Association have a conference with the represen- 
tatives of the men to discuss the claim which the employers 
will make for a substantial reduction of wages, a claim which the 
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masters are unable to further defer. The employers last month 
decided that wages, till the end of March, should be reduced 5 per 
cent. instead of 124 yd cent. which they demanded, but the iron 
trade has ct back so much in demand and prices since then, 
that it will be necessary to have a much r amount taken off 
wages, particularly as Scotch masters have reduced their wages 20 
percent. The are certainly a deal higher than the 
— state of 

ecided is not whether there shall be a reduction, but what 
shall be the amount. The Cleveland ironmasters cannot continue 
to pay higher wages than their rivals the Scotch ers. Iron- 
stone miners’ wages will also be reduced. The reduction that is 
being made in the price of coke is very welcome to ironmasters, 
and the probability that that fuel will be still cheaper induces 
buyers to hold off. Last quarter 17s. and 18s. per ton, delivered 
in Teesside, was cha’ for good blast furnace coke ; to-day, 
14s. 6d. will be accepted, and the tendency of prices is downwards, 
but even now they are higher in proportion than the figures that 
can be realised for pig iron. The pig iron producers say that 
when they are getting only 40s. for No. 3, they should be able to 
buy coke at 12s. to 12s. 6d. There does not seem to be much 
probability of the old relation of prices between coke and 
pig iron being restored, because it costs more to produce 
the coke, seeing that the hours at the Durham pits have 
been permanently shortened, and this of itself has added nearly 
10 per cent. to the cost of production of coal. The coke 
makers state that 14s. to 15s. per ton will not pay them, and 
at several collieries a number of the ovens have been put out. 
Coke is certainly more plentiful, and there is ncthing like the diffi- 
culty experienced in getting supplies that there was in the autumn, 
Some good orders for coke have been placed for delivery in Bilbao, 
and considerable quantities are being sent to Spain, where some of 
the ironmasters have booked good contracts for pig iron, for which 
they underbid English producers. These Spanish coke contracts 
stiffened the market a little ; but it has since become weaker, and 
manufacturers appear icularly anxious to sell. The reduction 
in the price of fuel will be satisfactory to others besides pig iron 
makers, for on account of the high rates demanded for coal and 
coke, many of the rolling mill and foundry proprietors could 
ay make ends meet; indeed, some repo considerable 
losses. 

The — quoted by merchants for prompt f.o.b. deliveries of 
No. 3 G.M.B. Cleveland pig iron this week has been about 40s. 6d, 
per ton, but it was very seldom that they could get this, for war- 
rants were lower. The quotation for April and May delivery was 
41s. Makers would not do business at these figures. Middlesbrough 
warrants, which were down at 39s. 9d. at the close of last 
week, rose at the beginning of this week to 40s. 6d., but have 
dropped back again to 39s. 9d., the warrant market being 
unfavourably affected by the rumours being set afloat in London 
financial circles about the stability of South American trading con- 
cerns. Grey forge is 39s. 6d. per ton, and No. 4 foundry, 40s., the 
deliveries of both to Scotland being well maintained, as very few 
Scutch G.M.B. furnaces have been set to work or are likely to be 
soon. The shipments of pig iron from Middlesbrough this month 
have been disappointing. Up to Wednesday night they reached 
36,341 tons, against 48,139 tons in February to 18th. e stock 
of Cleveland pig iron in Connal’s stores on Wednesday night was 
126,004 tons, or 144 tons decrease upon the week. 

The finished iron trade is dull, but works are kept fairly well 
employed, and there is not much change in prices. Iron ship- 
plates are £5 12s. 6d.; boiler-plates, £6 12s. 6d.; girder-plates, 
£5 17s. 6d.; ship angles, £5 10s.; engineering angles, £5 15s.; 
common bars, £5 12s. 6d.; best bars, £6 2s. 6d.; all less 24 per 
cent. discount for cash on 10th of month following delivery, and 
f.0.t. producers’ works. 

The Bowesfield Ironworks, Stockton, which can produce 700 tons 
of iron plates per week, but which have been idle since the first 
week in September last, have been sold to Mr. Charles Arthur 
Head, of the Teesdale Ironworks, South Stockton, and a number 
of his friends; but it is not likely that they will be re-opened as 
long as there is little prospect of making a profit. 

r. William H. Panton is about to vacate the management of 
the Teesside Iron and Engine Works Company’s establishment, in 
order to assume that of Messrs. Dorman, Long, and Co.’s Britannia 
and West Marsh Iron and Steel Works, one of the largest concerns 
in the district. 

Steel manufacturers are generally well occupied, except in the 
plate department. Messrs. Bolekow, Vaughan and Co.’s plate 
mill at Eston is working short time. Nevertheless the demand 
for plates is not quite so bad as it was, there being more doing in 
the ordering of new vessels, and this notwithstanding that so many 
people are idle. A number of good orders have been given out on 
the Clyde, and this week four vessels have been ordered in this 
district, two at Hartlepool and two at Stockton. Steel plates 
are a little firmer in price, £6 2s. 6d., less 24 per cent., and f.o.t., 
— now the minimum rate. Steel angles are at £5 17s. 6d., 
less 24 per cent. The steel rail trade is a little better, but in con- 
sequence of slackness of work the Darlington Steel Company have 
informed their men that they will now be subject to twelve hours’ 
notice. Messrs. Bolckow, Vaughan and Uo. have this week booked 
orders in the te to 20,000 tons of rails, of which 16,000 
tons are for India. There have also been inquiries this week for 
quotations for 30,000 tons of rails for Russia. eavy steel rails are 
now £4 12s. 6d. net at works. 

Since natural gas was met with at the salt boring of the Tees Salt 
Company, at Port Clarence, three weeks ago, the Newcastle 
Chemica] Company have been extending their borehole, with a view 
of ascertaining whether natural existed in workable quantities, 
They have reached a depth of below the salt, or 1600ft. from 
the surface, but are now stopped owing to the influx of water which 
they expect soon to overcome. They have passed through a bed of 
shale, which gave off small quantities natural gas, and also 
petroleum oil. The importance to the industries of the district of 
finding a workable supply cannot be over-estimated. 

This week Messrs. Bell Brothers have removed to new offices in 
Zetland-road, Middlesbrough, which they have had specially built 
for them. The new offices, which have m over a year in course 
of erection, are among the handsomest and most substantial 
structures in the town. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE es pig iron market opened steadily, and prices 
hardened a little ; but afterwards the tone of the market became 
weak, and business was done in Scotch warrants at about 44s. 
cash, being 3s. below the price at which the iron stood a fortnight 
ago. Cleveland pigs have broken 40s., and hematite have been 
selling at a shade over 59s. per ton. The market is in a some- 
what peculiar position. The scarcity of warrants, on the one 
hand, has a firming effect, whilst, on the other, the putting in of 
additional furnaces, and the limited demand, tend to make pur- 
chasers look for lower prices, 

In the course of the past week ten additional furnaces have been 
put in blast, and there are now thirty in operation, twenty-one 
producing ordinary pigs, six hematite, and three basic, as com- 
pared with eighty-nine at this date last year. Some other furnaces 
are likely to be gradually put in blast, but the present demand 
does not seem to call fora very large or rapid extension of the 
output. 

e prices of makers’ iron are as follow:—G.M.B., f.0.b, at 
Glasgow, per ton, No. 1, 46s.; No. 3, 45s. 6d.; M. and C. No. 3, 
46s, 6d.; Carnbroe, No. 1, 49s.; No. 3, 48s. 6d.; Clyde, No. 1, 59s.; 
No. 3, 54s.; Gartsherrie, No. 1, 60s.; No. 3, 56s.; Summerlee, No. 1, 
62s. 6d.; No. 3, 57s. 6d.; Langloan, No. 3, 61s.; Coltness, No. 1, 
72s. 6d.; No. 3, 65s.; Calder, No. 1, 65s.; No. 3, 57s. 6d.; Eglin- 
ton, No. 1, 50s.; No. 3, 49s. 6d.; Dalmellington, No. 1, 58s.; 


No. 3, 56s, 


good 
e market justifies, and the question to be | good: 





The ‘oY of pig iron from ae ae have been 4577 tons, 
— in the same week of 1890. Italy took 725 tons, 

olland 410, Australia 330, Germany 215, Belgium 170, Spain and 
Portugal 100, other countries 321, the coastwise shipments being 
2306 tons. 


During the past week there were shipped from Glasgow sewi 
machines to the value of £12,400; other machinery, £4826 ; stee! 
s, £9268; and general iron manufactures, £16,430, 

The outlook in the ironfounding trades is rather discouraging. 
General founders have b so slack that they are proposing 
to reduce their workmen’s wages. One or two firms that used to 
be en gga Ao export orders for South America are now 
practically idle. e pipefounding trade is also very dull. 

e malleable iron trade exhibits no improvement this week. 
Complaints are general as to a Jack of fresh inquiry, The export 
demand is particularly quiet, and makers are dependent almost 
entirely on the home trade. Prices are weak, and as fuel is getting 
cheaper, it is not improbable that some concessions may be made 
to secure orders. 

There is very little business offering in the steel trade, although 
it is believed that a few rather important shipbuilding orders may 
soon be in the market. The productive power of the steel works 
is now so very great, that any orders coming into the markets are 
competed for very keenly, so that prices have a declining tendency. 

An easier feeling characterises the coal trade. The household 
demand has been very brisk owing to the severe weather, but this 
forms only a very small proportion of the trade. The supplies of 
splint coal are now very abundant, and prices are about 3d. per 
ton lower than a week ago. The export inquiry for main and ell 
coals is reported to have slackened iderably. The prices at 
which our coal can be delivered at continental ports are too high, 
as supplies can be obtained at many places more cheaply by rail. 
The opening of some of the northern ports therefore has had little 
or no effect on the shipping inquiry. Both main and ell coal are 
about 3d. lower. Steam coal is nominally unchanged, but sellers 
are becoming more anxious to do business. 














WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

As predicted, the strike at Cardiff has come to an inglorious 
finish, and Sir W. T. Lewis, the general of the industrial cam- 
paign, remains master of the situation. At the close there was a 
thorough rush of old hands to be employed, and mercy has been 
tempered with justice in putting on as many as possible, and as 
vacancies occur the rest will follow. New hands having done a 
good turn will, of course, remain, and the question of selection 
will be the one guiding in filling up, not necessarily married men 
before single, but the best candidate. 

The colliers are commended for their firmness. The fact is, 
there is a degree of clannishness about the Welsh miners, They 
go out promptly to help one another, but when it comes to aiding 
other industries they are stolid. In this case they were somewhat 
annoyed at being asked to co-operate and go out on strike, 
especially as wages are now so . 

Great credit is due also to the railway employés, and I happen 
to know that the controlling agencies were in the hands of a few 
good men, who remained faithful to the liberty of labour, and 
reasoned the others into the aduption of a common-sense view. 

The storms have done more to lessen output and export than 
the strike was able to accomplish. On the oe after Monday’s 
blizzard the busi at the docks as rds coal export was nil. 
The block was complete. All the week there was a perceptible 
“slowing ” of business, and it is only now that something like the 
old animation is to be seen. The total export of coal from the Bute 
Docks last week was only 100,661 tons. This week we shall have 
better results. All other ports suffered in degree. Swansea only 
exported 24,329 tons, but sent over 10,000 tons of patent fuel, for 
which at Cardiff and Swansea there is brisk inquiry. Fully half 
of the coal export from Swansea went-to France. Newport's 
coasting total was over 19,000 tons. 

Patent fuel continues firm at 13s, 3d. to 13s. 6d. Cardiff ; 13s. to 
13s. 6d. Swansea. 

Coke is very slack and prices continue to droop. Quotations are 
given from 19s, 6d. furnace and 21s. foundry, but sales are being 
made under. Swansea prices are fully 1s. per ton less, 

There are a good many more vessels coming in with Bilbao ore, 
but new business is dull. Quotations at Cardiff and Newport are 
13s. 6d. to 13s, 9d., and at Swansea 14s, to 14s, 3d. These figures 
indicate where steel making can be most cheaply carried out. I 
cannot yet learn how the Dowlais new works at Cardiff are paying ; 
but as stocking pig is going on there, and at most of the other 
works likewise, ‘‘ paying ” at present is out of the question. The 
iron world is waiting to know results. Rubio ore, minus twenty- 
four miles railway rate, must of necessity result in a cheap “‘ pig ;” 
and the pig, again minus the rate to Cardiff, ought to compete 
with anything. 

Times in steel are now almost as slack asiniron. A few rails 
are being rolled, and other railway plant for local railways; a 
little merchant bar made ; and whatever activity is seen, princi- 
pally at Cyfarthfa, Dowlais, Tredegar, Ebbw Vale, and Blaenavon, 
may be ascribed to the necessities of tin-plate workers. The 
Rhymney furnaces continue in work. Conjecture is busy about 
the scheme in view, but a special general meeting is expected to 
be called before anything is done. The rumour is “ reconstruc- 
tion,” and then it is thought a fair dividend could be made in 
working. Shipowners at Newport and Cardiff have had a black 
week of it. e losses and casualties have been very great, and 
the full extent it is feared of disaster is not yet known. One of 
the losses of the week was that of the Roxburgh Castle, a vessel 
owned by Messrs. Stephens and Mawson, of Newcastle. She started 
last Thursday for Greece with 2200 tons of Messrs. Lancaster’s 
Nantyglo coal from Newport, and was run into the next day by a 
vessel returning from India, 140 miles off the Seven Stones, and 
sunk, only two of the crew escaping. 

The case of the Rhondda and Swansea Bay ee is being 
watched with great interest. The Great Western Railway argu- 
ments have been given with a good deal of force, namely, the 
— ny 4 to the Briton Ferry Station, and the Great Western docks. 
The Neath Harbour Commissioners were represented by Lieutenant 
G. Lewis, harbourmaster, who stated with reference to the proposed 
— at Neath—to which I referred lately—tha‘ if sanctioned he 
should, he was afraid, have to advise the Commissioners to 
abandon the works now being carried on at the harbour. The 
Rhondda and Swansea Bay shares are in sympathy with the 
existing condition of things, and a further slight fall has taken 
place, shares being now down to 8}. 

There are rumours in Cardiff of a large engineering works being 
established on the moors. The scope for such an industry is good. 
Cardiff, with its large coalfield at its back, has a great future, and 
it is a subject of comment that so much steel should be sent away 
from the district to be worked up and returned. Scrap iron and 
all old plant of the cold blast period is being well sought after, as 
it answers well] for castings. 

The Cardiff waterworks question continues to agitate the minds 
of the Corporation and of the public. Mr. Mackay estimates the 
value of the plant and work done at £20,000, and requires an extra 
£5000, his demand being £25,000. The Corporation estimate 
that if “ore Mr. Mackay of his liability, they will lose over 

8,000. e result of the last meeting was, arranging an inter- 
view with the contractor, when, for the common interest, it is to be 
“— that a settlement will be made, 

arket quotations this week are as follows: —Coal, best steam, 
14s, 9d. to 15s.; seconds, from 12s. 9d.; small, 5s. 6d. to 5s. 9d.; 
house coal, best, 15s. to 15s. 6d.; best Monmouthshire, 14s.; No. 2 
Rhondda, from 11s. 6d.; best small, 10s, 6d. If coke continues to 
droop, it is a question whether the high prices for best small can 
be retained. 

Iron and steel quotations are much about the same as last week. 
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Pig is a trifle strong 
from £5 2s. 6d, 

The tin-plate trade is as vigorous as ever, and makers are being 
pressed for deliveries, The stormy weather has caused accumula- 
tions, and last week shipments only amounted to 600,000 
boxes, while the quantity sent to stock was 75,843, Swansea now 
holds in warehouses and vans 282,770 boxes, and as soon as the 
weather troubles of the spring season lessens, there will be large 
clearances. On 'Change Swansea it was stated that makers are 
being asked to quote for delivery over the whole of the present 
year. This shows that the American tariff is not regarded as so 
great an evil as was at first thought. Makers say, ‘“‘ Here we have 
cheap labour, and cheaper raw materials than America can obtain, 
and shall be able to hold our own.” 

Quotations are:—Cokes, 17s, 6d. to 17s. 9d.; Bessemer, 18s. to 
18s, 3d.; Siemens, 18s. 6d. to 18s. 9d.; ternes, 35s. to 37s. 6d.; 
Sem ieveael, 20s. to 22s, 6d. Block tin is at £90 7s, 6d. to 


The trustees of the late Mr. Crawshay Bailey have forwarded 
£100 to the Miners’ Provident Fund. 

Newport, with its tin-plates, Nettlefolds’ works, its coalfield, 
exports and imports, continues busy. Mr. Vernon Harcourt has 
been selected for harbour engineer at £400, with fees for special 
periodical visits to superintend the dredging. 


» rails Itered, and tin bar continues 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


Ir is not easy just now to arrive at a distinct opinion with regard 
to the condition of the iron industry in this country. In conse- 
quence of the stoppages and difficulties of transport, which had 
occurred during the winter months, and which are now only 
gradually being repaired, there had been an unusual decrease in 
stocks, which now call for immediate refilling. There bad also 
been considerable delay in carrying out of orders formerly booked, 
which must be now completed. All this aoe to cause a certain 
activity and animation. But how much of this belongs to working 
up of old liabilities, and how much to real improvement in demand, 
cannot as yet be decided. There is said to be a fair request on 
foreign account too, but not in any way approaching paying prices. 
Under these circumstances, the whole situation must be termed 
unfavourable. 

Very little new or important business bas been transacted on the 
Silesian iron market this week. The production of the blast- 
furnaces, after having been limited to some d , finds pretty 
regular sale, but the manufactured iron trade remains in a 
depressed state, bars only meeting with fairly good demand. In 
the steel trade not much is doing. Rails are rather briskly called 
for ; plates are also in improved request, but the sheet business is 
in a miserable state just at present, and makers complain of losing 
money instead of gaining. 

Generally speakin the Austro-Hungarian iron business has re- 
mained quiet upon the week, although symptoms of improvement 
have been noticed here and there. Prices are, for white pig iron, 
52fl. to 54fl. per ton ; for grey ditto, 57fl. to 59fl. ; Bessemer, 57f1. 
to 59fl. ; ingots (Styrian), fon: to 92f1., free Vienna ; bars, 130fi. to 
140f. ; boiler plates, 190#. ; tank ditto, 160f. ; galvanised sheets, 
305fl. ; girders, 130f1. to 140f. per ton. 

The situation of the French iron market has not changed during 
the week. The Syndicate price for bars is 160f. ; for girders, 170f. ; 
plates No. 2, M., 195f. ; old rails, 90f. ; foundry pig, 140f. 

Belgian iron business continues in the same lifeless condition that 
has been reported for many weeks past. The fierce competition 
going on among the works has reduced prices to their utmost. 
Athus is very likely to blow out another blast furnace in the course 
of this month, A rather considerable decrease in output will be 
perceptible in , and this is expected to lead to a stiffen- 
ing tendency on the market. The steel works are rather better off, 
as some rail orders of importance have been booked for Brazil and 
Asia Minor. According to the Moniteur des Interéts Matériels, no 
less than 100,000t. steel rails have been sold to the first-named 
country in the course of ten years. The following table shows pre- 
sent quotations, compared to those of last month :— 

February Ist. March Ist. 

Francs -_ ton. Francs per ton. 
: ee oe. - & 





Luxemburg foundry 


forge quality «Sm... uv. & 
Luxemburg forge .. « CO®..0 «ts i 
Bars, free station .. 130 ae oe ee 
Bars, free Antwerp 130 125 
Girders, free station 130 125 
Girders, free Antwerp .. 130 125 
Angles, free station _ 187°50 182°50 
Angles, free Antwerp .. .. .. .. 137°50 + 13250 
Plates No. 2, for inland and abroad 160 150 
Plates No, 8, for inland and abroad.. 180 170 
Plates No. 4, for inland and abroad. . 250 240 
NE, S: veruders sh teh. th ce Se 200 190 
Steel rails, f.0.b. Antwerp .. .. . 125 125 


In Rheinland-Westphalia the business doing, both in pig and in 
finished iron, continues almost entirely of a band-to-mouth cha- 
racter, with prices weak and irregular. The same may be reported 
with regard to iron ores. In the Siegerland and Nassau red iron 
ore is quoted M. 7°40 to 8°20 p.t.; roasted ditto, M. 10°50 to 
M. 11 p.t. Luxemburg minette is quoted M. 2°30, 2°50, and 
3°20 p.t. Regarding the different sorts of pig iron, spiegeleisen 
has been in animated request, both on home and foreign account. 
The 10 to 12 per cent. quality bas maintained its old quotation of 
M. 60 p.t. Rhenish-Westphalian forge pig, No. 1, isquoted M. 54 
to 55 p.t.; No. 2, M. 52; No. 3, M. 47; Siegerland quality, M. 50 
to 51 p.t.; foundry pig, No.1, M. 75; No 3, M. 63 p.t-; basic, 
M, 49; Reena, oe 58 to 64 p.t. In finished iron no change has 
as yet been perceptible, at least so far as demand is con- 
cerned. Bar makers report themselves fairly well employed 
at the present moment; but this is only on home demand, 
export business having dwindled down to a mere nothing. 
Girders have slightly improved in request ; prices are firm, but 
scarcely paying. Most works have secured employment for four 
to six weeks ahead. No change whatever has taken place in the 
hoop trade ; plates continue rather neglected, neither is there any 
even visible in the sheet business. At the tendering for 
railway material wa? held a further reduction in the prices for 
rails is perceptible. hile until now M. 129 p.t. had been the 
lowest offer, a tendering for the State Railway Administration at 
Hanover shows M. 127 to be the lowest term. Sleepers were 
offered lowest at M. 130 p.t.; fish-plates at M. 135. 90 p.t. at works, 
The following are the present list prices per ton, at works :—Good 
merchant bars, M. 135; angles, M. 140 to 145; girders, M. 125 to 
130, free Burbach ; hoops, M. 145 to 150 ; steel billets, M. 90; 
heavy boiler-plates, M. 180; tank ditto, M. 155; steel plates, 
M. 160; tank ditto, M. 135 to 140; sheets, M. 135 to 145. Iron 
wire rods, common quality, M. 128 to 130; drawn wire in iron or 
steel, M. 145; wire nails, M. 150; rivets, M. 180 to 185; steel 
rails, M. 128 to 135; fish-plates, M. 135 to 160; steel sleepers, 
M. 130 to 136 ; complete sets of wheels and axles, M. 300 to 305 ; 
axles, M. 240 to 2805 steel tires, M. 220 to 235; light section 
rails, M. 110 to 115, 

The introduction of heavy rails—Goliath rails—on the main lines 
of the Belgian railway net is proceeding steadily. Up to present 
date about 325 kiloms. have n laid down, 1264 kiloms. remain, 
which are expected to be completed in about eight years, The 
line Ostende-Bruxelles-Arlon is to be the first. 

Strikes have got to be so common that they hardly attract par- 
ticular notice unless they are accompanied by something very 
unusual. Belgium appears to be most troubled by the complaint, 
but perhays the labourers of that country might to some extent be 
excused, as they are generally considered te be worse off than 
their neighbours. Great efforts are being made in industrial 


centres hy the leaders of the Socialists to collect reinforcements 
against the 31st inst., the great Paris meeting. Hitherto there has 
been no violence of any kind. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 11th, 1891, 

THE adjournment of Congress will leave 
the business men of the country in a more 
satisfactory frame of mind than they have been 
for three months. A great deal of one-half com- 
pleted legislation will be left over for the next 
session. Aside from the heavy exportation of 

ld, the monetary situation on this side is 
| a Re The monthly addition of currency 
amounts to 4,500,000 dols, The bank reserves 
have 119,000,000 dole. in gold and legal tenders, 
as against 110,000,000 dols, same time last year. 
The banks lost 9,000,000 dols during January, 
and the Government gained that amount. 
Money has advanced in sn within a few days, 
b of the t gathered in by the Govern- 
ment; until there is an easier money market, 
business will not improve. A vast amount of 
enterprise is held in check until business men and 
promoters feel it is safe to move on, The volume 
of business is a little below the level of a year 

; margins are smaller, and there is a feeling 
that until the Government will definitely fix its 
monetary policy, that it will be risky to enter 
upon new operations on a large scale, 

Railroad builders are still waiting for a more 
favourable opportunity. The iron trade is in a 
better condition than a week ago. Furnace men 
are begin to sell = freely to buyers for 
immediate delivery. ill men are making la’ 
purchases of forge iron on a basis of 14°50 dols. 
delivered. Sheet, skelp, plate, and pipe mills are 
all doing a moderate business. Structural iron 
requirements are increasing because of the pre- 

tions made for spring work. Steel rails are 
: dols, at mill, with shadings of 50c. for large 
ots. 

The Connellsville strike is still on, and there is 
a probability of a scarcity of iron in localities 
furnished with iron into which coke enters. 

The general markets throughout the United 
States are not as active as was looked for last 
month, and there is a falling off as compared to 
last year, ranging from 10 to 20 per cent. The 
Atlantic Coast cities show a loss, and the interior 
cities show a gain. The decline in activity is 
causing no concern whatever, as it is one of those 
incidents of American trade to which we have 
become accustomed, The meaning of it simply 
is that large buyers throughout the country are 
determined to allow the depressing influences to 
have fullsweep, Producers are gauging their out- 
put to demanh, and hence none of the industries 
are crowded, 

In the iron trade production is still about 
40,000 tons per week in crude iron below the 
limit. The pmo rt of . kinds of railroad 
equipments are quite busy. It is no news to sa 
that the ship a boat buliders are over-crowded, 
The structural and ) mg iron mills are not ver 


busy, but judging from the ifications whic 
~ the past two weeks, 





have been coming in during 
it is quite probable that large contracts for 
building material will be placed this month or 
early next. Prices have not changed very much 
fora month. Building operations will be opened 
upon a large scale very soon. The general com- 
mercial conditions are all favourable. The one 
cause for apprehension among business men is 
over, the supply of currency. The experience of 
the past six months has made a great many 
manufacturers and business men nervous. 

Jongress has adjourned, and without passing 
the dreaded Silver Coinage Act, but this question 
is one set aside for the present; it is bound to be 
the leading issue in the future between the two 
old parties. The Democrats will favour free 
coinage, and in this oy Sm obtain a very liberal 
support from Western Republicans, This means 
the advent of the Democratic party to power in 
the next presidential compaign ; it also means the 
reconsideration of all recent tariff legislation. 
Manufacturing interests scent this danger, there- 
fore feel uneasy. A great deal of manufacturing 
capital is invested in the belief that high pro- 
tective duties are still necessary, and if it becomes 
apparent that the protective policy is to be re- 
considered, it will interfere with the free invest- 
ment of capital in many channels, The last 
campaign was won only by the extraordinary 
pen co ne of money by protected interests ; 
e lic opinion is veering around. The West and 

uth, so far as the voters are concerned, are 
strongly in favour of silver coinage, and it will 
b 1 at an early day. 





a@ pop 








NEW COMPANIES. 


m. ) following companies have just been regis- 


Hydraulic Appliances Shipbuilding Patents Com- 
pany, Limited, 

This company was istered on the 5th inst., 
with a capital of £20,000, in £10 shares, to build, 
equip, and repair vessels of every ee to 
manufacture machinery used for shipbuilding, 
and to adopt an agreement dated 10th February 
last, for the objects mentioned. The subscribers 
are :— 

M. Holzapfel, Newcastl hant . 

. 0) ‘el, News e-On- ie, merc. 

haven piel, New tpn a har 
*G. B. Hunter, Wallsend, shipbuilder .. <. .. 
*D. Steph Westeantle-on Tyee, shipowner .. 
A. C. Holzapfel, Croydon, merchant .. .. .. 
A. be ba , 57, Fenchurch-street, E.C., mer- 
F. C. Goodall, Richmond, 8.W., naval architect. . 

The number of directors is not to be less than 
two nor more than six; the first being the sub- 
scribers denoted by an asterisk; qualification, 
£250; remuneration, £100 per annum, and, in 
addition, such as is fixed at the general meeting. 
Solicitors, Messrs. Stokes, Saunders, and Stokes, 
21, Great St. Helen’s, EC, 





es ee 


et tt et et 


Liverpool and District Pulsion Telephone Company, 
Lnmited. 


This company was registered on the 5th inst., 
with a capital of £6100, in £1 shares, of which 
100 are founders’ shares, to adopt an agreement 
dated 20th February last, between the rere 
Syndicate, Limited, of the one and A, H. 
Cowie of the other part, ‘and to carry on the 





Sogde gh 
ight, heat and power 
subscribers are:— 


J. wy 1, Orange-court, Liverpool, mer- 
B. —— 48, Brown’s-buildings, Liverpool, 
W. A. Gorst, 1, Rumford-place, Liverpool, broker 
J. 5, Seaeeeeeny, 24, James-street, Liverpool, 
A. H. Cowie, Queen's Insurance-buildings, Liver- 
oe Rae eo a a 
H. W. ‘e, 5, Cook-street, Liv: 1, solicitor 
J. M. Wade, 5, Fenwick-street, Liverpool, ac- 
US a don ne 0 ake pk ee. a 
The number of directors—other than the 
directors of the Primary Syndicate, Limited, who 
are ex-officio directors of this company—is not to 
be less than three, nor more than five ; qualifica- 
tion, 100 shares; remuneration to be fixed at 
general meeting. Registered by Mr. T. T. Hull, 
22, Chancery-lane, W.C, 





, tel ph, and electric 
supply company. The 


Sl — — —_ = 


Phosphate Development and Finance Company, 
Limited. 

This company was registered on the 5th inst., 
with a capital of £15,000, in £1 shares, to acquire 
any phosphate or other mines in the United 
States of America and elsewhere, and to carry on 
the busi of phosphate and general miners, 
lumber merchants, chemical manure manufac- 
turers, &c. The subscribers are :— 


“G. H. Dixon, 172, Earl’s-court-road, Kensington 


*H. T. W. Safe, 35, Weltje-road, Ravenscourt 





tn Sa tae hate Toe eee og ees 

C. 8. Clarke, Fernleigh, Loughton, Essex, ac- 
OUI: Si ce ed 0s | 00 08 80 eos 

F. H. Clarke, Loughton, Essex, clerk .. .. .. 
J. 8. Smith, St. George's-road, Leighton, Essex, 
*G. C. Lomer, 4, Fenchurch-avenue, E.C., mer- 
c a. £0. Bed Se) 200.80 o6- ‘ans Se o0 

*J. E. F. Aylmer, Montague House, Richmond .. 
The number of directors is not to be less than 
three, nor more than five; the first being the 
subscribers denoted by an asterisk ; qualification, 
£100; remuneration, £250 per annum and a per- 


centage of Uo Solicitors, Messrs, Watney, 
Tilleard, and Freeman, 4, Lombard-ccurt, E.C. 


1 
1 
1 
1 
1 
1 
1 





Prince Esterhazy Collieries, Limited. 
This company was registered on the 9th inst., 
with a capital of £150,000, in £10 shares, to 
adopt an agreement dated the 2nd February last, 
between P. von Flandorffer and Messrs. Flan- 
dorffer, Russ, and Griger, of the one part, and 
H, J. Pennrich, for the company, of the other 
rt, for the purchase of lands, coal mines, plant, 
cc., in Austria-Hungary and Bavaria, and to 
carry on the business of colliery owners and 
miners, The subscribers are:— 
Shares. 
Se 
un . an uy iy CH n oe ee 
Dr. W. Gavallary, Oldenburg, MD... |... 10 


P. von Flandorffer, Oldenburg, merchant .. 100 
J. P. Russ, Oldenburg, merchant .. .. .. 100 
F. Randon, Oldenburg, merchant .. 10 
L. Nagel, Oldenburg, merchant . 10 


The number of directors is not to be less than 
three, nor more than ten; the first to be ap- 
pointed by the subscribers; qualification, fifty 
shares ; remuneration, £150, with £100 extra for 
the chairman, and a percentage of the profits, 
Registered by Messrs. Jordan and Sons, 120, 
Chancery-lane, W.C. 





Wallasey Tramways Company, Limited. 


This company was registered under ‘‘ The Com- 
panies’ Act, 1862 to 1866,” on the 9th inst., with 
a capital of £30,000, in £10 shares, of which 776 
are now issued. It was incorporated under 
the Wallasey Tramways Act, 1878—41 and 42 
Victoria—for the pu of laying down tram- 
ways in and about Wallasey, Cheshire. Re- 

istered by Mr. T. T. Hull, 22, Chancery-lane. 

istered office, 6, Lord-street, Liverpool, 








PuHoTocRaPHic Society oF GREAT Britaln, 
GREAT RUSSELL - STREET, BLOOMSBURY. — An 
exhibition of collotype printing—a process in 
which photography plays the part of the 
lithographic artist and a sensitised gelatine 
film that of the lithographic stone—by various 
English and forefgn firms, will be on view 
daily till April 14th, between the hours of two 
and nine p.m. at the above address, Admission 
on presentation of a visiting card. 


New Waite Star STeaAMERS.—Last month we 
announced the launch from the shipyard of Messrs, 
Harland and Wolff, Belfast, of the Nomadic, the 
first of two twin screw ca steamers, for the 
White Star line, On ursday week the 
Nomadic’s sister ship, the Tauric, was successfully 
launched by the same builders. The dimensions 
of these steamers are:—Length, 460ft.; breadth, 
49ft.; depth, 35ft.; gross ister tonnage, 5750 


tonseach. The Nomadicand Tauric are intended 
for the Transatlantic cargo and cattle trade. It 
is hoped the well-deserved reputation of the Cufic 


and Runic for the safe conveyance of cattle will 
be continued by the two newer vessels, in which 
everything has been done that is possible to pro- 
vide suitable fittings and ventilation. The White 
Star br pee | is alsc having built by Messrs, 
Harland and Wolff a largeand handsome passenger 
tender for embarking and landing its passengers 
in Liverpool, which will doubtless be appreciated 
asa great boon. Even when the Live 1 bar 
shall have been improved away, and the great 
mail steamers are able to enter or leave the river 
at all states of the tide, it will still be ———— 
to convey passengers by tender between the land- 
ing stage and the steamer, and for this service 
the new passenger tender is being —_ adapted 
and comfortably furnished. The Liverpool steam- 
ship companies have done, and are doing, their 
utmost to encourage Atlantic passengers to travel 
by way of Liverpool, by providing steamers 
superior to any in the world, and it only remains 
for the railway companies and the Mersey Dock 
Board to bring the trains alongside the landing 
stage and docks, as at Southampton and Queens- 
town, for Liverpool to become the favourite port 
of embarkation and arrival, 





THE PATENT JOURNAL. 
Condensed from “The Illustrated Ofteial Journal of 


Application for Letters Patent. 


5th March, 1891. 
8969. Lerrerina SHow Carps, &c., J, Forrest, jun., 


on. 

3970. Prorectinc Piants from Sivas, J. L. Davies, 

8971. FASTENER for Doors, &., J. A. Piccaver, 
London. 


3972. ADVERTISEMENT Sranps, J. Gummer, London. 
3973. Umprevva Ris Tip Caps, A. Gray, London. 
3974. Printinc on InpiA-RUBBER RinGs, W. Brooke, 


eid. 
3975. are for DispLayine Notices, A. J. Eli, 


on. 

3976. Game, F. H. Hardcastle, London. 

3977. Sarety Bicycies, W. Adams and A. Bird, 
London. 

3978. Manuracture of Cuarcoat, F. L. Calmant, 
London. 

3979. Casn Recisters and Inpicarors, R. Rahilly, 
London. 

3980. Vesse. of Porrery with improved Tap, L. Arnoux, 


3981. Manuracture of Carp TereTta, M. Duesberg- 
lrez, London. 

3982. Wuee s, F. E. M. Gras, London. 

$983. Fiurp’ Measuninc Apparatus, E. F. Clarke, 


jon. 

3984. Lamps, O. Patin, London. 

3985. VenDING Apparatus, F. J. Wood and M. E. 
Blanchard, London. 

3986. Sewinc Swank Burtons to Faprics, W. E. 
Bennett, London. 

3987. Brace or SuspenperR for Garments, A. Mill, 
London. 

3988. Presses, H. H. Lake.—(W. A. Hull, United 
States.) 

3989. Fire-pLace Grates, A. J. Boult.—(N. Wilson, 
Canada.) 

3990. Furnaces, A. Stevenson, Liverpool. 

3991. Curmngy Cow s, G. Taylor, London. 

3992. Exrractinc Go_p from Org, C. T. J. Vautin, 
London. 

3993. Fisn PLates for Raitway Raits, A. B. Ibbotson, 
London. 

3994. Enaune, E. F. Clarke, London. 

8995. SHapinc Materias, H. H. Lake.—(W. A. Hull, 
United States.) 

8996. TacK-pRIyING Macaines, H. H. Lake.—(G. W. 
Copeland, United States.) 

3997. Pumpinc Gases, C. Smith.—(A. de Kunvald, 
France.) 

3998. Darnino Stockines, A. and E. M. A. Duquesne, 
London. 

3999. TuBsULAR Lininec, J. B. Barton.—(E£. N. Foote, 
United States.) 

4000. Winpine Inpia-RUBBER Covers, J. B. Barton.— 
(BE. N. Foote, United States.) 

4001. Sewinc Macurnes, W. H. Tayler, London. 

4002. Cycies, T. Rawlinson, London. 


6th March, 1891. 
4003. Combination Pxiates for Boots, J. Keighley, 
Leeds. 


4004. Srartinc Enoines, A. Dawes, Kettering. 

4005. Dynamo Exectric Macurngs, F. Bryan, London. 

4006. Preventinc Draucuts, T. Hughes, Oldham. 

4007. Matt Kin Fvoors, J. Jangbluth, Liv 1. 

4008. Oursipe Dry Seat for Venicies, W. M » 
Manchester. 

4009. Compounp for Geitinc Up Liven, 8. H. and A. 
Crossley, Live 

~~ ” aioe Rore Hotprast, J. 8. Frampton, 

4011, Hoipers for Winpow-BLinvs, W. H. Bendall, 
B ham. 


4012. Draivinc AtracnMeEnt for Sewinc Macuines, E. 
Pearson and E. Y. Walsh, Manchester. 
= Comes for Lace-MAKING Macuinery, J. Jardine, 
oO ham, 


~~ Sipnons for Fiusninc Cisterns, W. Devoll, 

ic ¥ 

4015. Broocu Pix, A. Ball, Plymouth. 

4016. Naxs, R. Clayton, Bilston. 

40:7. Automatic Lamp ExtinouisHERr, W. F. Goreham, 
Tynemouth. 

<= Parer Riprine, &c., Macuine, D. N. Bertram, 

Ww, 


4019. Stor Parts, &c., T., A., and W. Brookfield, 
Longport. 


4020. DELIVERING GivEN WeicuTs of Liquip, H. Bar- 
ringer and W. A. Greening, London. 

4021. Dryinc Marrices for Stergoryrine, M. Smith, 
Manchester. 

4022. Boat Cuocks, G. and 8, Livie, Dundee. 

4023. HoLpinc ARTICLES on Bicycuigs, W. E. Bragg, 
jun., Birmingham. 

4024. Vatves, H. P. Fenby, Leeds. 

4025. ATTACHING GLopgs, W. Fletcher and E. Danks, 
Edgbaston. . 

~ FaciLitaTine Use of Tas_x Napkins, J. Dakers, 

‘ent. 
4027. Sprinc Bens, J. Pring, Widnes. 
4028. Tonacco Pires, W. J. Ward, jun., Newcastle-on- 


'yne. 
4029. Corsets, F. Reast, London. 
ber = Sewine Macuines, A. Anderson and R. Pollock, 


Ww. 

4031. Draw Taps, R. Cosslett, jun., Bath. 

4032. Gas Rer.ectors, T. Gill, Halifax. 

4033. Music Srooxs, J. W. Butterworth, Halifax. 

4034. Sarety Bicycves, V. Stefani, London. 

4035. Drittinc FLances of Borter Tues, G. Booth 
and G. Pickersgill, London. 

4036. Stnvous Bores of Tonacco Pirgs, J. C. Jefferson, 


4037. SeLr-Lupricatinc Device for Tus Axes, R. 
Bowman, Newcastle-on-Tyne. 

4038. OPENING AERATED WATER Bort.es, 8. Skerritt, 
Sheffield. 

4039. Too.s for Forcine Steet SHevys, G. Hookham, 
Birmingham. 

4040. Propucine Puotocrapss in Co.ours, 8. H. 
Crocker, London. 

4041. Spoke Brusues, T. F. Sewell, London. 

4042. Tuses for Revier of “Stricture,” G, P. Atkin- 
son, London. 

4043. Ferru te, A. Gulliver, London. 

4044. ELecrrica STORAGE Barrerizs, R. H. Simpson, 
London. 

4045. Sewine or Stircnine Canvas, L. J. Andesen, 
London. 

4046. ConpucTine Heat, E. C. Urry and G. A. Farini, 
London. 

4047. ImpRoveMeNTs in the Movuips TRaApE, M. 
Hocquet, London. 

4048. Formine InTer1on Surraces of Britpines, J. 

rrans, Glasgow. 

4049. Camera Stanps, F. L. and E. T. Perken, and A. 
Rayment, London. 

4050. Forminc and Rotiinc Metais, M. Mannesman, 
London. 

4051. FricTIONAL SPEED-REDUCING GEaR, W. J. Blaxton, 


ndon. 
4052. Rarstinc Beer and other Liquips, F. Walter, 


mdon, 
4053. — CompressinG Apparatus, R. E. Middleton, 
mdon. 
4054. Scissors, J. D. Parkinson, London. 
4055. Gas VaLve, C. Spratt.—(#. C. Herbert, Beloo- 
chistan.) 
4056. Narrowrnc and WIpENING MEcHANISM for 
ae Macuinss, J. H. Woodward and F. Shaw, 
mdon. 





4057. Buast Pires of Locomotive Enoines, G. 


Macallan, on. 
4058. Dritis, T. H. Chandler, London. 
4059. Tires for VeLocirepe Waee.s, T. B. Sloper, 


mdon. 

4060. Topacco Pires and the Like, J. Mercer 

Liverpool. 

4061. Preventinc Tuert from Boxes, G. Verbruggen, 
London. 

4062. Puorocrapuy, W. P. Thom , Live L. 

4063. Pipes for Smoxine, H. A. 

4064. E.ecrric Meters, G. Hookham, London. 

4065. Compressine Air, G. E. Belliss and A. Morcom, 
London. 

4066. Vatve and Seatine for Screw-pown Taps, F. 
Rothwell, London. 

=, Saee Sicnat for Ramuways, A. J. Potter, 


on. 

4068. Propucine Cutorine, F. M. Lyte, London. 

4069. Meratiic Compounp, T. Causer, C. H. Fitz- 
maurice, and T. H. Dale, London. ; 

4070. ee for Watca Jos Repairs, W. Potter, jun., 
Lo 


mdon. 

4071. Fixinc Frre-arms to Cavatry Harness, W. F. 
Peel, London. 

4072. Muzzie for Docs and other Animas, A. R. 
Steinbach, London. 

4073. Rotary Fans, . J. Wild, London. 

4074. Rina Vatves, &c., for Orcans, F, Rothwell, 


mdon. 
4075. Licntinc and Extincuisninc Lamps, H. M. 
Clements, London. 


7th March, 1891. 

4076. ‘‘ Bacnetors’ Comrort,” G. H. Addinsell, 
Liverpool. 

4077. Securinc the Movutus of Sacks, H. R. Dorsey, 

gg ety etme 

4078. Water Gavuces, 8. Moorhouse, Manchester. 

4079. Motive Power Enoines, W. Y. Fleming, P. 
Ferguson, and G. Dixon, Glasgow. 

4080. Stipe Vatves for Reciprocatine Encivyes, O. E. 
Pohl, Liverpool. 

4081. Nozzies of Hot-water Baos, &c., W. Currie, 
Glasgow. 

4082. TRamway CLEANER, E. T. Whitelow, Manchester. 

4083. CaRD-DEALING Macnineg, A. C. F. Wood, Bir- 


——— 

4084. InTING and Booxsrinpine, &., T. Gibson, 
London. 

4085. Grinpinc MixL, R. A. Norman, Sheffield. 

4086. — W. H. Munns.—(R. P. Moran, United 
States. 

4087. Horses’ Cottark Pap, W. H. Munns.—(A, 7. 
Covell, United States.) 

4088. Boots and Suogs, W. H. Munns.—(J. C. French, 
United States.) 

4089. CrusHinc Mitt, W. H. Munns.—(A. Olsen, United 
States.) 

4090. Lire-savine Apparatus, W. H. Munns.—(W. IW. 
Riley, United States.) 

4091. Securnine InpiA-RUBBER Rinos, &c., G. Bédart, 
France. 

4092. SeLr-acTinc Feepinc Macuine, N. Kuck, Red- 
ditch. 

4093. Vent Pec, W. Smeathers and W. Whitehouse, 
Northampton. 

4094. Heaups for Looms, &c., H. and J. W. Horrocks, 
London 

4095. Paper Cop Tupes and Macuines, E. Jagger, 
London. 

4096. CicaR and CicaREeTTE Howtpers, R. Bowe 
London. 

4097. Cart Sapp.es, R. H. Norman, Tewkesbury. 

4098. Joint Fastener for Fisninc Rops, F. W. Hop- 
kins, Cheltenham. 

4099. E.Lecrric Arc Lamps, W. H. Akester, London. 

4100. Fire Licuter, C. Barrett, Godalming. 

4101. Suprortinc Persons on Water, A. Galibert, 


mdon. 
4102. Latcnes for WaTeR-cLoset Doors, A. Morison, 
G Ww. 


4103. Waren Cur for Cycues, G. Wright, Nottingham. 

4104. Removarp, &c., J. W. Huelin and E. Rowsell 
ndon. 

4105. Deck Szat and Lire Rart, P. McQueen, London® 

4106. Preventine Escare of Smoxe, W. B. Hartridge ; 


London. 
4107. ConTRoLiinc the Fiow of Liquips, C. M. Fraser] 
Dundee. 


4108. Bicycies, R. Scott, Newcastle-on-Tyne. 

4109. Drawinc THrovcu Sueet Metat, W. Burton 
Bilston. 

4110, Door and other Marts, R. Mullin, Glasgow. 

4111. Boots, &., W B. Maxfield and E. 8. Barsleyj 
Leicester. 

4112. Drivine Haut Puuteys, &c., A. Combe, Halifax. 

4113. Fotpine Canvas Picrure Frame, E. R. Butler, 
London. 

4114. Carriace Sprines, W. Eastgate, London. ; 

4115. Smoke Consuminc Devices, W. C. Morison 

Great Yarmouth. 

4116. KiLns or SHeps for Dryine Bricks, W. Cooper, 


verpoo 
4117. arg the Movutus of Borries, &c., F. Gerike, 
London. 


maon. 

4118. Lock Furniture, J. Silverwood and A. Moule, 
Barrow-in. Furness. 

4119. Keerinc Down S.ieeves of Garments, J. Hill, 
Nottingham. 

4120. Imrration CanpDLe, W. J. Fryer, London. 

4121. CaLenpers, F, Dye, London. 

4122. ExcavaTinc Macuinery, G. Wilson and Sir J. 
Vogel, London. 

4123. Horse Hogs, J. P. Laurence.—(&. W. Burt, 
United States.) 

4124. Propuctnc Ficures on Paper, J. C. Lindsay, 
London. 

4125. Mitts for Grinpinc Paint, &c., E. Lycett, 
London. 

4126. Locomotive Borer Furnaces, J. O. Albert, 


on. 
4127. Process for Maxine CaTrLe Foon, E. Ramann 
ndon. 
4128. Prorectinc Horses’ Feet, A. J, Boult. (M. 
Pigot, Belgium.) 
4129. Makinc Compounps of CEeLLULosE, H. Maxim, 


‘ord. 

4130. Fare Inpicators, H. H. Lake.—(Taxameter- 
Fabrik Westendarp and Pieper, Germany.) 

4131. Toy, U. Greninger, London. 

4182, ANNEALING CopPpER WiRE, &c., T. W. Johnson, 
London. 

4138, Feepinc Devices for Printinc Presses, A. O. 
Feustel, London. 

4184. MANUFACTURE of Hyprocen, V. B. Lewes, 
London. 

4135. Securinc THoncs to WHip Hanpces, J. Holding, 
London. 

4136. Borries, E. M. Stone, London. 

4137, Apparatus for MeLtinc Larp, E. W. Maundrell 
London. 

4138. Po.z-HEADs or Po.e-craBs of Veuicies, F. 8. 
Perkins, London. 

4139. Ware Looms, C. R. Bonne.—(C. Kreissig, L 
Sonntag, jun., and 0. Hartig, Germany.) 

4140. FasteNeR for Securmc Srair-rops, F. Lux 
London. 

4141. Carpine Enarves, J. Schmitz, London. 

4142. HyDROCARBURETTED AIR Enaines, W. D. and 8. 
Priestman, London. 

4143. Recutatine Device for Gas Enoines, F. Lux, 


ndon. 

4144. MovaB_e Heaps of Vans, Carts, &c., J. Chinery , 
mdon. 

4145. Macutve for DecorticaTine Ramis, P. P. Faure 


ndon. 

4146. Maxine WeELDLEss Tires, Bans, &&., R. B. 

Hansell, London. 

4147, We.pinc, H. Howard, London. 

4148. WeLpine, H. Howard, London. 

= Loapine and DiscHarcine Vessets, G. Taylor, 
ena 


, 
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4150. Apparatus for Acruatinc CycLomeTers, G. 
Hervieu, London. 


9th March, 1891. 
4151. Broncurris Kerrie, A. H. Wood, London. 
4152. Vatves for Taps and Pires, H. Russell, G! 
4153. DistiLLation of ALCOHOL, &c., J. Laing, 


= Ease, w. C. Carter and J. H. Harwood, South- 


33. ‘Cove ER for Topacco Pipss, W. Macdonald, jun., 


4156. Wes ‘Cranks for STEAM Enoines, G. G. Rhodes, 
Bradford. 

4157. Exastic Laces, J. G. Heal, Southsea. 

4158. Wirpow FASTENERS, L. Pickup, Halifax. 

4159. DRaUGRT APPLIANCE, J. P. Bayly y- ~(M, M. Linds- 
ley, India.) 

4160. Drivinc CHains and Waeets, H. Guthrie, 
Levenshulme. 

4161. Testinc Drarms, T. Kemp, London. 

4162. ArracHiInc Prints into KS, T. Pz Richards, 

ndon. 

4163. PHorocrapuic Fiasa-Licht Apparatus, J. H. 
Ainley, Sheffield. 

4164. Ty. PE- WRITING Macurnes, J. Lea, Liverpool. 

4165. Water Jet Conpensers, 0. Lindemann, London. 

4166. Emsrorperinc CLora during its MANUFACTURE, 
8S. Ogden, Manchester. 

4167. BorrLe Hover, J A. A. Pickering, Birmingham. 

4168. Gotr CLuss, R. R 

4169. Foot-warmers, H. Appleby, Birmingham. 

= DistRiBuTion of ELEcTRICITY, W. H. Willatt, 





air. Maxine Bicycte WHEELS wiTHouT Spokes, G. 
- Douglas, Newcastle-on-Tyne. 
2. Lapprnc Apparatus for CLoTH CARDING MACHINES, 
= Eastwood, Manchester. 
4173. Weupixc the Parts of Furnace Sueuts, R. 
McIntyre, Glasgow. 
4174. Brean Borer Furnaces, J. and J. R. Scott, 


ane Tires for Bicycte Wueets, C. H. 

Woods, London. 

4176. Se.r-actinc Mutes, W. Catterall and J. Hope, 
London. 

‘gpa Rerose Liquips, W. H. Watson, 

4178. i for Perampuators, J. S., J. 8., and 
W. W. Marland, London. 

4179. oe F. Cooper, London. 

4180. ARITHMETICAL InpicaTiING Frames, A. H. Robin- 
son, London. 

4181. Topacco Pires, T. Barcroft, sen., T. Barcroft, 
jun., and J. Moran, London. 

4182. Pourrxc Om. on Wav Es, J. B. Woolley, London. 

4183. Bicycte Pepats, 8. 8. Bromhead.- (The Chicago 
Bicycle Company, United States.) 

4184. Treatine Picric Acip, F. Wilson, London. 

4185. CLEantnc Boors, F. Cox, London. 

4186. PREVENTING DRIVING Bets from Siiprine, R. J. 
Hickton, London. 

4187. Watcu Casgs, O. Tietze, London. 

4188. ELecrrotysis, J. A. Mays, London. 

4189. Secs, J.-W. Wainwright, London. 

4190. Ratsep Epcre Fisa Drarvers, E. B. Sloane, 
London. 

4191. Smears, P. Bergna, London. 


4192. Carrripce Cases, R. R. von Dombrowski, 
London. 
4193. Ruppers for Torrepo Steamers, G. Schutte, 


jun., London. 
4194. Dress Howpers, H. M. Knight, London. 
4195. Foop Preparations, F. T. Simson and J. Cox, 


don. 
4196. or &c., F. T. Simson and J. Cox, 
London. 
4197. WinpMILL-sHarep Toy, R. G. Douglas, London. 
4198. — Power for CycLes, E. F. Lackersteen, 
mdon. 
4199. Temporary Staces, B. Zirrgiebel and L. Faul- 
wetter, London. 
4200. Distaxce Recorpers, C. W. Owen and W. Grimes, 
ndon. 
—_. paeanan, &c., Gear for Boats, C. H. Lancaster, 
ive! 
4202. Distriputinc O11, P. D. Murray and P, Lamont, 
Liverpoo! 
4203. Waste Propvucts 
Lendon. 
4204. A: ampacepnaas and Drivinc Horses, H. Easton, 


of Comsustion, P. Taaffe, 


4205. Ges, J. S. Wallace and B. T. L. Thomson, 
ndaon. 

4206. Bevt Suirrers, J. G. Rockhill, London. 

4207. Fermentation, G. A. Clowes, London. 

4208. EvaPoraTING So.vtions, R. J. Hooper- Rastrick, 
London. 

4209. Casks and Barres, A. B. E. Nilsen, London. 

4210. ToorHeD WHEEL GEARING, G. F. Redfern.— (F. 
Y. Wolseley, Australia.) 

4211. Corps for Buixp RoLier Enns, F. M. Symonds, 


mdon. 

4212. Gas for Heatinc Purposes, &c., F. L. Brown, 
ndon. 

4213. Corn PLanters, P. Friederich, London. 


10th March, 1891. 


-— > eee, J. F. Bennett and E. P. Hides, 

effield. 

. Brock Sicnatuine, A. D. Macdonald and J. 
Dodd, Liverpool. 

=> STEAM Generators, J. J. Bush and T. F. Powers, 

4217. mg Power for Drivinc Sewinc Macutnes, &c , 
W. Fairweather.—(Utility Manujsacturing Company, 
United States.) 

4218. Weicuinc Macurves, F. H. Richards and C. H. 
Cooley, Manchester. 

4219. REGULATING Gear for Stream Enoines, J. W. 
Melling, Manchester. 

4220. Fricrion Ciurcues, A. E. Brown, Glasgow. 

4221. Securisc Tires to WHEELS, W. J. Smith, Chapel- 
town, near Sheffield. 

4222. Gas Enorxes, F. W. Lanchester, Birmingham. 

4223. Pencii SHARPENER, C. Smith and G. a Irwin, 
Birmingham. 

4224. Friction CLutcass, G. Spencer, Manchester. 

4225. CoRK-DRAWING Macuines, C. Chambers, Bir- 
mingham. 

4226. Sarps’ Ports or Sipe Scutries, W. F. Carnes, 
Southampton. 

4227. Pencit Suarpener, J. P. Bayly.—(R. H. Frank- 
lin, United States.) 
4228. Rotatinc Lens 
Glasgow. 

4229. Separatinc Mixtures of Gases, R. Hirsch, 
Huddersfield. 

4230. Excine Startinc ARRANGEMENTS, F. W. Lan- 
chester, Birmingham. 

4231. Pickers of Looms, J. Arundale and J. Cooper, 
Halifax. 

4232. Bepsteaps, T. Wells, Birmingham 

4233. PrRomMoTING Comvstion, J. and J. J. Whittaker, 
Accrington. 

4234. Composition for Dressinc, &c., Leatner, H. A. 
Harvey, Live: 


Diapuracmus, J. Johnston, 


4235. ELEctRIc TetecrarH TRANSMITTER, G. E. 
Fletcher, Liverpool. 

4236. Spanners, C. McG. Bate, London. 

4237. Bat Castors, W. J. Smith, London. 

4238. Car Brake and STarRTER Apparatus, C . J. Luce, 


London. 

4239. Wrencues and Screw Keys, A. Horrobin and 
F. L. Leech, London. 

4240. InLarip Livoteum, W. G. Thomson and J. 8. 
Powell, London. 

4241. Twist Lace Faprics, G. Wright and S. Shaw, 


Lond 
4242. a for Borrres, &., P. Stang, jun., Man- 
chester. 
4243. Treatment, &c., of Sewacr, C. W. Chancellor, 
mdon. 





4244. Preventinc Incrustation in Borers, F. J. 
Clarke, London. 

4245. Eco Borver, G. L. Dale and G. T. Hatt, London. 

4246. Appitions for Tetescopss, &c., J. H. Patry, 
London. 

4247. Bakers’ Ovens, J. Adair, Waterford. 

4248. Jorntinos of Pipsgs, T. Feather, Keighley. 

4249. Punts, E. Burgoine, Staines. 

4250. Can Coupcers, C. A. Jensen.—(—. Gould, ——.) 
4251. InDEXxeEs to LEDGERs, “a8. Kirtley and H. ‘Phillips 


London. 
4252. = for Water, &c., J. W. Gray and G. Bond, 
London. 
4253. Lapy's Dress Suspenper, J. Caulkin, London. 
4254. Door Curtain Rops, R. Jewsbury, London. 
4255. Wrencues, &c., E. G. Hoffmann and E. Rotham, 
London. 
4256. InsuLation of Ececrric Conpuctors, F. J. Nash, 
London. 
4257. ApsUsTABLE VELOCIPEDE Sappuss, H. H. Lake. 
—(B. Petrini, Sweden.) 
4258. Topacco Pipgs, D. M. Poulin, London. 
4259. Execrric Motors, H. H. Lake.—(The Giant 
Electric Motor Company, United States.) 
q Youngjohns and E. Hughes and 


4261. Screw Bouts and Nuts, &., C. A. Highee, 


mdon. 
4262. Striping Mecuanism for Kyittinc Macuines, 
ey, 

4263. Preventinc Inpuction in TeLepHones, T. F. 
oe and E. G. Wilson, London. 

4264. MercuanicaL Movements, H. D. Mentzel, 
London. 

4265. VeLocipepes, F. Brady, London. 

4266. Sounpinc Boarps of Pianos, H. H. Lake.—(F. 
Kaiser, Germany. 

4267. Bansos, W. Titus, London. 

4268. Metac Pianinc Macuines, G. A. Gray and E. 
Richter, London. 

4269. LysuLATED Execrric Wires, F. J. Nash, London. 

4270. Rorary Currers, A. and C. H. Keats and C. H. 
Lloyd, London. 

4271. Evecrricat Rattway SiGNa.uine, P. A. Newton. 

The American Electric Railway Signal Company, 

United States.) 

4272. CanpLte Lamps, H. A. Benham and W. H. 
Tomson, London. 

4273. Weichinc Apparatus, W. H. Shepherd and J. 
Noad, London. 

4274, Venetian Buinps, J. Holman, London. 

- ree H. H. Lake.—(H. G. Stiebel, United 


tes.) 
“6. Boor and SHor Sewinec Macuines, A. Eppler, 


-» London. 
wr. “Sprvat Surrortinc Corsets, A. Schaefer, 
on. 

4278. Faucet for AgraTep Liqgutps, C. A. Neudecker 
and G. A. Heinemann, Lendon. 

4279. Purirication of Water-cas, &, C. F. Claus, 
London. 

4280. AnngEaLING Wire, SHeets, &c., C. F. Claus, 
London. 

4281. Fasrenine, M. F. Wolff, London. 

4282. Hat Boxes, O. Bannier, London. 


4283. Device for Suutties of Looms, R. Charnley, 
London. 
4284. eal of Organic Matters, R. H. Twigg, 
mdon. 
4285. Raitway Sienaus, A. G. Evans. — (4. Livock, 
Buenos Ayres.) 
4286. ‘TREATMENT of MANUFACTURED Towacco, A. 


Collingri 


4287. ScreLY xc DISINFECTANTS to Pires, T. Panario, 
ndon. 

4288. Manuracrure of Tape Jetty, J. White, 
London. 


4289 RuLING Macuixes, F. Foérst and H. Tromm, 
ndon. 

4290. Saow Case and Ssor Partition, W. Kelleher, 
ion. 

4291. Sotmpiriep Matt Extract Je iy, W. Robertson, 


mdon. 

4292. Cuancinc the Direction of Fiow of Liquips, 
The Brins Oxygen Company and K. 8. Murray, 
London. 

4293. Couxtee Stirreners, A. J. Boult.—(L. Cote, 
Canad 

4294. Secyoues, W. P. Thompson.—(W. E. Thompson, 
United States. ) 


4295. Boor Sore, A. J. Boult.—(C. H. and H. ,Friede, 
Germany.) 
4296. es aa for Apvertisinc, H. Hadida, 
ive 


Tpoo! 
4297. Morsteninc GumMep Surraces, A. J. Boult — 
(A. Thier, Germany. 
4298. Trusses or i A. J. Boult.—(E£. T. Missbach, 
Germany.) 
4299. Bracrs, J. L. Wheeldon, Manchester. 
4300. oe Joints, F. Tyers and O. Barnsdale, 
ndon 
4301. Wire Cutrers, W. P. Thompson.—(0. 
United States.) 
Hypraviic Lirrs, A. J. Boult.—(4. 
France ) 
4303. Motors or Biast Macuines, G. A. Jarvis, Liver- 


Arnold, 


Pifre, 


pool. 
4304. Canvinc Macuines, A.J. Boult.—(The Milwaukee 
Carving Company, United States.) 


4305. Fioatinc Dock, T. A. de Carvalho, London. 
4306. OBTAINING wnt ha w. tt, London. 
4307. WickLess CANDLES, A. Lucien, mdon. 


4308. Surrace Conpensers, E. B. Caird and T. J. 
Rayner, London. 

4309. Type-writinc Macnines, A. E. Harnsberger, 
London. 

4310. ApvertTisinc Sanpwicn Boarps, E. Hughes, 


ion. 
4311. ALuminateEs, &c., of Sopa and Porass, C. F. Claus, 
mdon. 
4312. hens pguad Woot and other Fisres, T. Craig, 
Lon 


4313. ore 8. Z. Lloyd and G. W. Naylor, London. 
4314. . H. Williams, London. 
be ee Gaixpixc Ania. Susstances, W. H. Thompson, 


llth March, 1891. 

4316. Srrikinc Betts, F. 8. and J. H. Smith, Derby. 

4317. LyFLaTinG Tires, B. Blundstone and J. B. ‘Dunlop, 
Manchester. 

4318. Port Suutrers, J. H. Bell and C. Sauter, 
Newcastle-on-Tyne. 

4319. Surps’ Boats, &., J. H. Bell and C. Sauter, 
Newcastle-on-Tyne. 

4320. PuLP STRAINERS, F. F. Sheppee, Newcastle-on- 
‘yne. 

4321, Rerisinc Pararrin, J. and W. Baxter, London. 

4822. Cuarr for Raitways, W. H. Sharpe, London. 

4323. Tap.es, &c., J. M. Calton, Glasgow. 

4324. Joints or CoupLines, D. R. Gardner, Glasgow. 

4325. a Scoops, H. Lee and W. G. Thompson, 

effie 

4326. Pweumatic Hammers, J. F. Lake and G. H. 
Crawshaw, Sheffield. 

4327. Warp Dressinc Macuines, J. Garstang, London. 

4328. Fire-Box Stays, T. C. Sargeant, Northampton. 

4329. Watcu and Cuain Protector, H. H. Soar, 
London. 

4330. Hixcep Covers of Jucs, G. M. Creyke and H. 
Boulton, Longport. 

4331. Car Axues, R. W. Barker.—(D. L. Evans, United 
States.) 

4332. Packinc Wasners for Srurrinc-Boxes, E. Mis- 

sell, Liverpool 
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4888. Pouutices, W. H. Kerr, London. 

4389, Learuer Laces, J. Hansford and C, J. Samways, 
Birmingham. 

4340. Combustion of Fuet, The Gaseous and Liquid 
Fuel Supply Company, 

4341. STEERING MECHANISM, C. W. Asbury and H. 
Causer, a 

4342, Wire Mesu Borroms, J. Nichols and T. Cooper, 
Birming! 

4343. Reapine Macurnss, J. Ford, G 

4344. Macuines for SHEARING Inon, 

mdon. 

4845. Compinep Carponisinec and Dryinc Mac#ine, 
G. Barker.—(D. Cole and J. Pedder, Cana 

4346. Poxer Cur, G. Barker.—(4. K. Evans, Canada.) 

4847. Aquariums, G. Sanger, London. 

4848. PappLe Wueets, J. H. Biles, London. 

4849. Brick-makino Macarngs, R. Mountain, Leeds. 

4850. Lowrerinc and Duisencacina Boats, C. O. 


Randle, Cardiff. 

4351. Umpretuas, &c., J. R. Shearer, London. 

4352. DistnFECTANT, &e. ., A. Lutschaunig, Live: 

4358. Taps, B. J. Davenport and H. W. 
Birmingham. 





mt Cameron, 


yne, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


440,789. Overneap Conpuctor For Execrric Rait- 
ways, R. D. Cushing, Boston, Mass.— Filed Decem- 
ber 16th, 1889. 

Claim.—(1) The combination, with an ov: erhead con- 
ducting wire for electric ~~ of a bifurcated 
covering or guard composed of insulating material 
applied directly to said wire and adapted to fit u 
and inclose the surface of the same and extending 
longitudinally and continuously over its entire upper 
surface, leaving its under surface exposed and uni 
sulated to permit the trolley wheel of the car or 
to run in direct contact therewith, substantiall 


described. (2) The combination, with an overhead 








conducting wire provided with a U-shaped covering or 
guard of insulating material extending over the upper 
ae val of the wire, leaving its under surface exposed 
and having its sides extended down below the wire, 
as described, of a trolley wheel having ee side 
flanges extending upon either side of the U-sh 
insulating guard, and a central rib or fangs adapted 
to run in the groove formed between the downwardly- 
extended sides of the insulating guard and in contact 
with the connecting wire, substantially as described. 
440,856. Macuine for Taprisc Matss, B. J. Wise- 
haupt, Bluffton, Ind.—Filed June 28th, 1890. 
Claim.—The combination of the casing 
laterally extending branch, a box bolted to the latter 
having a packing gland, the stem extending 
through the same and carrying the —_ or valve at its 
inner end, the rod extending from box and having 


440,856] 








the operating lever connected pivotally with the valve 

stem, the waste cock mounted in the side of the 

casing, the saddle at the lower end of the latter, a 

chain secured to eye-bolts mounted in a flange at the 

upper end of the casing, the packing box mounted 

detachably in the upper end of the casing, the drill 

and feed-screw, substantially as hercin set orth. 

440, ees Dynamo Evecrric MACHINE: AND Motor, 
F. V. Andersen and J. 0. Girdlestone, London, 

England.- Fided May 13th, 1890. 
Claim.—In a dynamo electric machine or motor, a 
frame consisting of four string pieces, two above and 





two below, in combination with the magnet cores and 


pole pieces, the cores be’ bolted to the string pieces 
and the string pieves bolted to the pole pieces, whereby 
all are secured solidly together. 


440, ,965. Stream Enotne VALvE, J. Rose, Twickenham, 
land.—Filed May 10th, 1889. 





4333. ORNAMENTATION in Mars.e, &c., 8. C 
Lincoln. 

4334. Pioments or CoLourine Compounps, W. Grim- 
shaw, Manchester. 

4335. Bat Castors, J. Beardmore, Birmingham. 

4336. ConstRrucTION of Streets, &c., H. Bishop and 
Son (A. C. Bishop), Birmingham. 


4337. CrncuLar Rippep Kyitrep Wes, W. I. James, 
Stafford. 





Claim. py: In a valve for motors, the piece E, sub- 
stantially as nee for controlling the admission 


of the fluid, held to its seat by the pro- 
pelling fluid inde dently of the piece D, and having 
the recesses ¢ ¢, W. — with 





com D 
having the titute a double - ported 
valve, substantially oa "set forth. (2) In a valve for 
motors, the piece D, held to its seat by the propelling 





fluid independently of the piece E, the 
recesses x, which, in Las commbdienioty trite tee mae E, 


ha’ yoasoons ¢, form a ene Soe a at each of its 
ends provides two ports, ropellin, 
fluid may pass into the cylinder, “yubetantiaiy as a | 


forth. (3) Ina valve for motors, the combination of 
the separate pieces D and E, either of which may be 








tad ind a 


ly of the other, and both having 
at their ends, he combination of the two form- 





a complete double- venons means of which 
pon be a. supply is Lean , the points of 
exhaus 





d 7 hes 
dently of the lap or toad of th the valve, substantialty as 
set forth. 


441,085. Mecuanism ror Governinc THE SPEED or 
Gas or Smucar Motor Enaines, H. Willians, 
Stockport, England.— Filed ae 24th, 1889. 

Claim.—(1) In a gas s similar engine, the 
combination, with a et lever and a finger 
pivotted thereon and arranged operate the admis- 
sion valve, of & ide, awe a weigh t oo loosely 
thereon, and a g, said weight and spring being 
situate in line ith ry other and transversely of the 








lever, substantially as described. (2) The combina- 
tion, with the vibrating lever a and _valve-operatin 
movable finger ’, of the lever g, weight A, stem j, am 
spring i, all mounted on said lever a substantially 

set forth. (8) The combination, ag the aeclios 
lever a and valv: ble finger gy’, of the 
lever gy, weight 4, ‘stem j, spring i, arm &, and the 
adjusting nuts / / ‘on said stem, all mounted on said 
lever a, substantially as set forth. 


441,092. Batancep Cur-orr Vatve, J. T. Case, 
Bristol, Conn.— Filed October 830th, 1889. 
Claim. —{l) In an engine, the combination of 4 
steam-chest having a valve-chamber and passage 27 
it from the interior of said steam-chest to one end 
balanc- 
, and the 
and pro- 
vided with side openings of less breadth than the dis- 
= a the ports 20and 22, and twosolid portions 
of a breadth —— to cover one of said 
een 
described, and for the purpose ed. (2) ~4 o 
engine having a rotary cut- = waite, a steam-chest 
having a valve-cham fentier, th 22, balancing 
chambers 21, 23, soltheghemee tat 25, rextending in an 
angular form from each port to its opposing chamber, 
whereby said passages may be formed by drilling and 





wey 





plugging the outer open ends, substantially as 
described, and for the pu specified. (3) In an 
engine, the combination of a steam-chest, a valve- 


chamber having ports leading to the res = Fl ends 
of the cylinder, a balanced cut off valve fitted within 
said valve-chamber, an excentric for oscillating suid 
cut-off valve to alternately cut off and open said ports, 
and a governor con with said cut-off valve to 
vary its time of action, substantially as described, and 
for the pu specified. (4) In an engine, the com- 
bination of the steam-chest having a valve-chamber 
and passage 27 leading from the interior of said steam 
chest to an end ¢ of said a ees the ports opposing 

passages, the 
valve Er ‘of a tubular ae. open at the end and pro- 
vided with side openings, the spindle 9, on which said 
valve is mounted, and the screw 18, bearing on the end 
of said spindle, substantially as described, and for the 
purpose specified, 











i Cocoa.—GRATEFUL AND COMFORTING. oy 
knowledge of the natural laws whic 


govern a : ip tare of th we and Le ane rl 
a careful applica‘ ae ied car wonkne of w 
selected Per. 

Salers with a 


icately Band yt rT which may 

save us many aay oe is by the j 

cious rapt La —_ PR tuat nough reat 

may up un en 

every tendency Ay medi Hundseds of subtle 

dies are floating around us ready to pond wherever 

there is a weak point. We may 

fatal shaft by re ourselves Well I fortified * with 
» blood an nourished frame. 


re Jasces Bree & i Jcmopetite Ghomtate, Landen 


—Also makers of Epps's Afternoon Chocolate Essence 
—(Apvr. 











Marcu 27, 1891. 


THE ENGINEER. 


239 








THE INSTITUTION OF NAVAL ARCHITEOTS. 


On Thursday morning the first paper read was that by 
Mr. Biles, an abstract of which appeared in our last 
impression. The discussion which followed was of the 
same nature as all other discussions on ships of war and 
navies and armaments. The same ideas were advanced 
and the same opinions, with which the world is so familiar, 
concerning the height of guns above water, the value of 
belts, the advantages of speed, and so on, were expressed. 
We cannot think that any good purposes would be 
secured by saying much concerning this discussion. 
Sir N. Barnaby pronounced the paper as one of sur- 
passing interest, and said he remembered that twenty 
years ago, when the Americans were obtaining vessels, 
the fervent hope was expressed that these vessels would 
not be our antagonists; and he earnestly hoped that the 
vessels described by Mr. Biles would always be in friendly 
hands; but that was a matter which rested with politi- 
cians. He then made a few remarks on the placing of 
the guns as in the Admiral class and the use of their 
armour, and concluded by moving that thanks should be 
voted to Mr. Biles, with an expressed desire on the part of 
the Institution that he would convey to the Secretary of 
the United States Navy the obligations of the Institu- 
tion. Admiral Sir John Hay, Mr. W. H. White, C.B., 
Mr. Hughes, Mr. Martell, Admiral Colomb, and others 
also spoke. The President, in the name of the Institu- 
tion, requested Captain Emery, the Naval Attaché of the 
American Embassy, to convey thanks to Mr. Secretary 
Tracey for the information allowed to be communicated 
through Mr. Biles, and this gentleman was also thanked. 

Professor Lewes, of the Royal Naval College, then read 
a paper on “ Boiler Deposits,” the full text of which 
will “ found in a future issue, and M. M. Marchal 
read « paper on “A Study of Certain Phenomena of 
Compression.” 

At the evening meeting the attention of the members 
was wholly directed to the paper by Mr. F. A. Yarrow, 
published in our lust impression, on the subject of boiler 
construction suitable for withstanding the strains of forced 
draught. The paper was beyond question one of the most 
interesting and important ever read. The hall of the 
Society of Arts was densely packed, and the experiments 
shown by Mr. Yarrow excited much interest, and were 
loudly applauded. 

The discussion was opened by Mr. Durston, Chief 
Engineer of the Navy. It is to be regretted that Mr. 
Durston spoke so slowly, that he exceeded the allotted 
time, and yet had said so little that his audience became 
impatient. Having expressed his appreciation of the 
value of Mr. Yarrow’s paper, he went on to say that in 
dealing with the very complex and difficult question of 
the troubles caused by forced draught, it was iniportant 
to bear in mind that the locomotive boiler might be quite 
successful in a torpedo boat, because there was but one, 
and a total failure when used in groups. It was essential 
to the success of such boilers that the water level should 
be maintained as constant and steady as possible; but it 
was out of the question to expect this when several boilers 
had to be supplied by one or two feed pumps. The most 
incessant watchfulness was necessary, or one boiler would 
get too much and another not enough. He could not agree 
with Mr. Yarrow’s conclusions as to the effect of normal 
stresses. These were present in all boilers, and did not 
cause disaster. The beginning and endof all the trouble with 
forced draught was that certain portions of the boiler, 
notably the furnace tube plate and the ends of the tubes, 
were over-heated. It was not the heating that did the 
mischief, it was over-heating. This over-heating he 
firmly believed was due to want of sufficient space 
between the tubes, which prevented that free circulation 
that was essential if the tube plates and tube ends were 
to be kept cool. He agreed with Mr. Yarrow about the 
injury done by parallel rollers and taper drifts, and 
always used rollers slightly tapered in the contrary 
sense to the drift, so that the action on the tube was 
parallel. He did not believe that the bead inside the 
tube plate did good, and cited the case of two boilers, 
one with the tubes set with straight and the other with 
grooved rollers, and the latter leaked. worst. Mr. 
Durston gave a very curious explanation of the reason 
why stay tubes were used. It was, he said, to guard 
against the consequences that would ensue if the boiler 
tubes became red hot. This reminds us of Mr. 
. Seaton’s allusion the day before to the white knight who 
wore a spiked collar for fear he should meet sharks. 
He did not think the locomotive boiler as used on railways 
was quite so perfect as people were in the habit of saying 
it was. It had only to work for a short time, and if one 
broke down another engine could be had ; but at sea that 
was of course out of the question. The whole question 
they were considering was one of space. If room enough 
were available in the boilers there would be no trouble. 
As to the matter of air pressures, he could not agree 
with Mr. Yarrow that there was practically no limit in 
reason to the number of inches of water. If harm 
was done with 3in., then much more would be done by 
4in., and soon. As tothe difference between a vacuum 
in the smoke-box and a plenum in the fire-room, he 
was tolerably certain that the vacuum was the 
safer, the products of combustion being more 
drawn into the centre of the tubes by the sucking 
action of the vacuum. With the plenum they were 
splashed forcibly against the tube plate. He referred 
to Mr. Martin’s experiments with one of the ten 
locomotive type boilers originally put into H.M.S. Poly- 
ay which had been total failures on board ship with 

orced ‘draught. That used by Mr. Martin was quite 
successful. It was a suggestive fact that this boiler, 
which could be worked either with a vacuum or plenum, 
had its tubes all choked up in twelve hours when worked 
with pressure in the fire-room, but they were quite clear 
of cinders at the end of thirty-six hours when worked by 
suction in the smoke-box. As to Mr. Webb’s steel fire- 
boxes becoming carbonised, this would, he thought, only 
have resulted from overheating. Concerning plastering 





fire-clay on the tube plate, that was only experimental. 
It answered its purpose prefectly, but the plaster would 
not last more than a few hours. Mr. Durston then made 
the curious statement, as we understood him, that forced 
draught was really only wanted now in the Navy for use 
in the tropics, where it is often almost impossible to keep 
steam. He mentioned that in one ship 10 per cent. of 
the boiler tubes had been taken out, and there was no 
failure in the production of steam, and no trouble from 


eaks. 

After Mr. Henwood had. asked Mr. Yarrow a question 
as to evaporative efficiency, Mr. Fothergill. said that 
he feared rolling tubes with a bead made a boiler too 
rigid. The tube must then bend, and if a tube bent 
it was only a question of time when it would crack. In 
such boilers as Mr. Yarrow used, no doubt in raising 
steam the top would get hot first, because the heated gas 
all went out through the upper rows of tubes. He held 
that a water-bridge deflector to throw the flame down 
would be of great utility. He held that a tube plate 
should be as rigid as possible, and that a certain and 
sufficient amount of elasticity could be imparted to the 
tubes by circumferential corrugations near one end. 
He did not for a moment think that 8in. of vacuum 
in the smoke box of a locomotive and 2in. of 
wind draught, or 10in. in all, was comparable to 
10in. water pressure in a fire-room, The locomotive 
boiler was ever so much better off when the fire door 
was opened than the torpedo-boat boiler. His own 
experience with assisted draught was large, and so long 
as only jin. pressure was used there was no trouble at 
all, and great advantage, but with 14in. much risk of 
leakage was incurred. 

Mr. Morcom, of the Admiralty, pointed out that Mr. 
Yarrow and Mr. Durston represented two schools, so 
to speak, Mr. Yarrow holding that want of elasticity was 
the cause of all the trouble, and that overheating was 
not; while Mr. Durston held that overheating caused the 
trouble, and not want of elasticity. Mr. Morcom then 
went on to direct attention to some of the curious things 
which occur at sea with forced draught. On one occasion 
they were testing with great severity a torpedo-boat boiler. 
Unfortunately, it suddenly leaked very heavily, and two 
poor firemen were badly scalded. They were some dis- 
tance from Portsmouth, and it was essential to get back 
somehow. So Mr. Morcom had the boiler filled up again, 
the fire re-lighted, and the boat actually steamed back to 
Portsmouth, the leakage to a great extent taking up, and 
this although the boiler had almost emptied itself in a 
couple of minutes. Again, they were having a run with 
a torpedo-catcher of the Sharpshooter class. She had 
steamed most successfully for 2} hours, and then, in less 
than one minute, there were 3in. of boiling water on the 
stokehold floor plates, and the men were escaping for their 
lives. The only way these sudden enormous leaks could be 
explained was on the assumption that the tubes suddenly 
became too small for the holes in the tube plate. As to 
the endeavour to ascertain whether there was or was not 
water near the tube plate, made by M., Normand, Mr. 
Morcom said that he understood that many years ago Mr. 
Wye Williams had tried the experiment with a locomotive 
boiler set up on land, and that when the boiler was hard 
driven he could not get solid water nearer to the tube 
plate than about a foot. The contraction of a tire, 
mentioned by Mr. Yarrow, had a parallel in the case of 
gun-metal safety valve seats set in cast iron. These 
often get slack after a few years, owing to the com- 
pression due toexpansion. Much of the trouble experienced 
with the locomotive type of boiler at sea was due to 
putting a wet bottom to the fire-box. There was no 
doubt a rush of water along the bottom from the smoke 
box end toward the furnace. If there was a water space 
under the grate, the water ran into that by its momentum, 
and thence climbed up the sides of the fire-box, and the 
tube plate became over-heated. If there was no wet 
bottom, the rush of water was carried up the tube plate 
and saved it. The experiment had been tried of putting 
a plate across the entrance to a wet bottom, and the 
boiler tubes did not leak; when the bafiie plate was 
removed they leaked. In one boiler they fitted an 
impeller, a species of screw, which drove the water from 
the front to the back of the boiler. When this was worked 
the boiler gave no trouble whatever; unfortunately it 
broke down, and the boiler shortly followed suit. 

Mr. Thorneycroft said that the weakest part in boilers 
was the junction of the tubes and tube plate, and that in 
his opinion no radical cure was possible. For that reason 
he had produced a water-tube boiler, and in it this 
leakage was entirely unknown, because the heated gases 
were not permitted to play on a joint, but only on solid 
metal. All the various expedients suggested by M. 
Normand, Mr. Yarrow, and others would. only delay the 
day when the tube, expanded in a hole in a tube-plate 
exposed to the fierce action of the fire, must go. As to 
the 10in. draught, it must be remembered that the tubes 
in a locomotive are much longer than those in a marine 
boiler, and consequently the resistance was much aug- 
mented. The effect on the fire would, therefore, be less 
than that of 10in. in a torpedo boat. One reason why 
the tubes gave out was that there was a_ joint 
between the tube and tube plate through which the 
heat could not pass save with great difficulty. Experi- 
ment had proved that when a bar was cut in two, the 
ends got up with great accuracy, and the two powerfully 
forced together; although the joint was invisible, the 
heat-conducting power of the bar was ruined. This 
would help to explain why tube ends suffered so much. 
In his own experience he had found that driving about 
six or eight inches of copper tube into the boiler tube 
seemed to protect the latter for a while; but the copper 
tubes were either burned out or melted out in a very 
short time. - 

Mr. F. C. Marshall, after a few preliminary remarks 
on the whole question, went on to say that in his view 
the whole difficulty arose from over-heating the tube 
plate, and that was due only partly to the water failing to 
get proper access to it. A great deal depended on the 





arrangement of the tubes. Staggering them in the tube 
plate was bad. He had found in his practice that it was 
better to make the greater distance vertical. Out of 
twenty-six boilers so made they had not had one failure, 
and this although they were set in groups of four and six. 
He must repeat that the trouble was not due to rigidit 
in the boiler, and the various parts fighting with 
each other, but to over-heating. He had mentioned 
one cause of over-heating, namely, absence of water, but 
that was only one phase of the question. There would 
always be water enough, but that they tried to force too 
much heat through a single plate. The area to take up 
and give out the heat was too small for the work to be 
done. In many cases with double-ended boilers all the 
heat generated in four or six furnaces had to pass through 
two small tube plates. No wonder these got over-heated. 
When these plates were made of steel they became brittle, 
in the way named by Mr. Webb. Recent investigations 
by Messrs. Siemens showed that when steel, as in a fire- 
box, was exposed to the impingement of a gas at high 
temperature, the steel absorbed carbon from the gas, 
with the result that it became brittle. He believed 

if the combustion chambers or flame-boxes were made 
deeper there would be no trouble. There was hardly ever 
any trouble with single-ended boilers, because the flame- 
box surface was so large comparatively. Instead of 
making the boxes about 14in. or 18in. deep, he would 
make them 3ft. and shorten the tubes accordingly, which 
would not cause much loss, as the first foot of tube did 
more than four-fifths of all the work. M. Normand had 
been very successful with his boilers, and his success was 
largely due to the hanging bridge, which kept the direct 
impact of the flame off the tube ends. 

Mr. Manuel said this subject had been so well threshed 
out that he would endeavour to make his remarks as 
brief as possible. In the first place he congratulated 
Mr. Yarrow on the excellent paper of his, which was of 
national importance. He thought they were getting on, 
and would not hear so much of leaky tubes and leaky 
boilers in the future. They seemed to be getting to 
understand what has been the cause of it. As for high- 
pressure under forced draught, without excellent work- 
manship we might make boilers of good design, but 
if the workmanship was bad the boiler failed, and he 
hoped all engineers and boilermakers here present 
would take a lesson from what they had learnt 
from Mr. Yarrow, to get a good price first for their 
boilers, and then to make a thoroughly good job of them. 
The locomotive type boiler was a boiler which requires 
excessive care. With good workmanship and disposi- 
tion of its plates to allow of expansion and contraction, 
although it would not last long running between 
London and Australia, it might answer a good purpose. 
Although bad workmanship may cause leakages in 
boilers, the fault has been mostly due to design, and 
excessive fire grate put into boilers unfit to keep the 
plates covered with water, that is, there has not been 
sufficient circulation in the boiler. They had heard a 
good deal about the heating of the plates, but he thought 
the point of circulation which Mr. Durston had referred 
to was one of the things to which more attention must 
be paid than hitherto, because they might make plenty 
of steam, and at the same time drive it away from the 
plate, and the water would never get back to its place; 
the plate then becomes hot, and all the fitting in the 
world will not keep tubes tight. Of course marine 
engineers were not altogether to blame for this. They 
had above them men of authority and power, and they 
have asked for almost impossible things. The engineers 
had tried to do them and had failed. He hoped one of 
the effects of this paper would be that they should avoid 
this in the future. 

To Mr. Martell, the next speaker, it seemed that these 
questions all resolved themselves into one very simple 
question, namely, that engineers are very like shipowners. 
Where they used to carry 3000 tons of deadweight in a 
ship, and think it was a very good carrying ship, they 
have now come to the conclusion that unless they can 
carry 3500 to 4000 tons it is a very bad paying ship, and 
all that is due to the requirements of those who have to 
provide for the weights in the ship when she is built. It 
was evident from the remarks of Mr. Durston, and some 
others who agree with him, that all the difficulties pointed 
out here which Mr. Yarrow has given his attention to so 
closely, and has so ingeniously pointed out how they 
could be prevented, could be overcome, as Mr. Durston 
clearly points out in a few words, if they would not try 
to get 37in. out of a yard. He would say to engineers— 
just allow a little more water surface, as advocated by 
Mr. Durston; dispense with some of the power which 
you would get, and all the difficulty is avoided. They 
would likewise get a small boiler, and the naval architect's 
design would then have a chance of being carried out, and 
the chief surveyor of Lloyd’s would sleep in peace because 
he would not have to build a ship so weak that he could 
not tell how she would withstand the strains brought 
upon her if the builder gives way to the engineer. 

Mr. W. H. White, C.B., took it that this was, strictly 
speaking, an engineers’ evening, and he did not intend to 
say a word. The case had been fully stated, so far as the 
facts are concerned, by Mr. Durston; but Mr. Manuel 
had given a turn to the discussion which compelled him 
to say a word or two. The meeting had been given to 
understand that in some mysterious manner difficulties 
with boilers had grown out of limitations of space and 
weight imposed by others than engineers. That he took 
to be the pith of Mr. Manuel’s statement. He begged to 
assure Mr. Manuel that he was entirely mistaken. Mr. 
Sennett, the late Engineer-in-chief of the Navy, was un- 
fortunately not there, but last year Mr. Sennett in that 
room stated publicly that the contrary of what Mr. 
Manuel has supposed was true. If gentlemen would 
take the trouble to refer to the “ Transactions” of last 
year, they would find that that was Mr. Sennett’s state- 
ment, made in connection with the discussion on Mr. 
White’s paper. They had heard a great deal lately about 
progress in marine engineering. That progress had 
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been great and real; it had advanced in many direc- 
tions; and those who have to do with the designs of 
ships have benefitted in their reputation, and in their 
endeavours to secure higher speeds for vessels of 
moderate size, by the wonderful progress that had 
been actually made by engineers. But he presumed 
that in all new departures they might perhaps be too 

ine; they might think the progress that had been 
me perietn Ae up to a certain point can be pushed 
further at a certain moment than the means at their 
dis permit. He took it that the case which they 
had been discussing that night, so far as it affects the 
boilers of the ships of the Navy, is just of that kind, that 
is to say, with the introduction of higher steam pressures 
and the use of forced draught, they did get an increase of 
power ont of a certain weight—out of boilers of certain 
sizes for which they provided the necessary space. It 
had nothing to do with space pinching down the boilers. 
’ The engines and boilers in warships have to be put under 
conditions of protection, and in relation to the armament 
which do not obtain in merchant vessels. But in these 
particular boilers, that is boilers of certain types, which 
Mr. Durston had specified, and to which Mr. Manuel 
alluded, and of which he made a drawing, difficulties 
have occurred which are inherent to the type of boiler, 
and the structure of the boiler. Now, let them be quite 
clear about this. It is not the space into which the 
boiler goes, and it has nothing to do with the ship which 
contains it. As Mr. Manuel himself has pointed out in 
documents to which he would not further refer, these 
things are inherent to the type and structure of the 
particular boilers. There were good reasons for 
supposing, when those boilers were used, that these 
difficulties would not occur. There are boilers in 
work with similar features in which those difficulties 
have not occurred. He wished Mr. Sennett was there to 
speak for himself, but that was the fact. The difficulties 
were in the type and structure of the boilers; as toa 
certain limited number of boilers, at the time that those 
boilers were adopted there was good reason for believing 
that those difficulties would not occur. As regards the 
idea that there is some radical change of policy, and 
that some conditions have arisen which have necessitated 
an entire change of policy, that was not true. Mr. 
Durston has stated that with certain changes the diffi- 
culties which have arisen have been to a great extent 
already surmounted, and while the particular types of 
boilers in which those difficulties have occurred are not 
likely to be repeated, he could not believe that the limit 
of progress in marine engineering had been reached, or 
that progress is going to turn into retrograde practice, 
and that we are at the end of what is possible in marine 
navigation. 

Mr. Manuel, in explanation, said he supported Mr. 
Durston when he mentioned that no boiler would 
work well unless the circulation was complete, and there- 
fore he drew his sketch. With regard to what was men- 
tioned as to the power exerted by marine boilers, he still 
maintained that they have been exerting too much—they 
were not exerting it to the same extent now, the forced 
draught had been reduced. The forced draught which 
they were intended to work at was too much for the 
boilers. He did not want any of the gentlemen present 
to think that he had anything to say against forced 
draught; forced draught is like good food; if you do not 
take too much of it it will not hurt you. He had gone 
into the matter very carefully, and he thought when they 
had to drive aship between England and Australia at the 
high speed which the public demand, they must either fill 
the ship with boilers, as Mr. Martell said, and limit coal 
supply, which meant detention at a coaling port en route, 
or they must resort to something else, and the only way 
to get out of the difficulty and help the public is by the 
use of forced draught. 

Mr. H. W. White must ask to be allowed to make one 
word of explanation. Nothing that Mr. Manuel had said 
in the least contravened anything Mr. White said. He 
—Mr. White—did not specify any degree of forced 
draught as being desirable. He made no criticism of 
forced draught. He simply said that when Mr. Manuel 
spoke of the designers of ships as being affected by 
limitations of space and weight as the cause of these 
troubles; to that statement he took exception, and he 
repeated that the difficulties which they had been dis- 
cussing had been limited to particular types of boilers, 
and had occurred under conditions which had nothing to 
do with forced draught. 

Professor Lambert said Mr. Yarrow had mentioned in 
one part of his paper that the Americans are using steel 
tube plates instead of copper, which he himself recom- 
mends. It would be a good thing if he would tell them 
what are the thicknesses of the plates the Americans 
were using, inasmuch as he himself advocates very thin 
plates. He would ask him also if Mr. Yarrow could 
explain’ a little more clearly that little bit about the 
steel plates being damaged in consequence of the absorp- 
tion of carbon. He thought it was not quite clear. There 
is also another point with reference to the diagram which 
represents the amount of curvature given to the tube 
plate. Mr. Yarrow had been most exhaustive in his 
measurements of distortion, but had not told them any 
of the first measurements. It would have been very 
interesting indeed if he could have told them what would 
be about the total strain or total stress on that tube 
plate in consequence of the expansion of the 
tubes. He supposed it would be an easy matter 
of calculation to show within the limit of tem- 
perature which the tubes undergo, that the amount 
of force they would exert to resist compression, supposing 
they were perfectly rigid, would amount to as much 
probably as thirteerr tons per square inch of sectional 
material. If that was the case there must be an enor- 
mous force exerted on the plate. If that be the case, he 
could not quite understand how it is that Mr. Yarrow 
told them “ how in a boiler this plate is not free to move, 
and is forced to remain flat or nearly so.” He believed 
it was possible to explain that, and Mr. Yarrow no doubt 


would be able to do so; but he did not quite understand 
how the plate was forced to remain flat. He thought 
Mr. Yarrow deserved great credit for his beautiful ex- 
periments. They knew at Greenwich that this differential 
expansion, due to heating one side of a single metal, is a 
fact. They did not read of it in the text books, and that 
was the first time that he had seen it put into such a form, 
and in a way the public can so well appreciate. He had 
given them a most interesting lecture on physical forces, 
and had persuaded Professor Lambert, as an outsider, 
that these forces are so enormous that it is almost mad- 
ness to try and resist them, and that he was right in 
making his structures as flexible as possible, and yielding 
to those forces rather than fighting them. 

Mr. Yarrow, in reply, said he was afraid that to answer 
all the questions that have been put, one would really 
have to write a book upon the subject, but he would do 
the best he could. It appeared to him that the main 
point touched upon by many of the most experienced 
speakers was that the tube plates get over-heated. He 
perfectly agreed—and he was glad to feel that they all 
agreed on that point—one method of reducing overheating 
was to adopt a metal that conducts heat quickly. The 
other means is, if they used a metal that is a bad con- 
ducting power, they must make it thin. He was very 
pleased that the upshot of the discussion had all tended 
to show that on this point they all agreed. Professor 
Lambert had asked, ‘“‘ Does the tube plate remain flat ?” 
They had tried several experiments to ascertain exactly 
the state of the tube plate when the pressure of steam 
was in the boiler. They took a boiler some time since. 
They measured every part of the boiler very accu- 
rately. They raised the steam to 1701b., and then 
took the fire out, and the bars out as quickly as 
they could, and then got inside the box. The boiler 
was hung up so that they could get in, and they measured 
the plate, and took exact measurements of what 
occurred when the plate was under pressure, and the 
boiler heated to different temperatures, and for all prac- 
tical purposes the tube plate was flat. The amount of 
distortion was very small. Professor Lambert asked 
about steel plates being damaged by the absorption of 
carbon. If they started with steel, and it absorbed more 
carbon, they got it too steely, and it became brittle. 
In the case of welding iron together, they gave it a little 
carbon and improved its quality. It was for that reason 
that a gas flame was so advantageous when used in 
welding steel plates together, because this did not cause 
the steel at the weld to be more carbonised. Admiral de 
Horsey asked if there was any objection to a hanging 
bridge. He thought it was an exceedingly good thing if 
the tubes gave a good deal of trouble, but if they did not 
give trouble they were better without it. Mr. Yarrow 
had used them. If the boiler was a very sensitive one 
and likely to leak, he thought a hanging bridge would 
undoubtedly tend to help matters. It equalises the heat 
through the tubes, as Mr. Fothergill mentioned, and pre- 
vents the cold air passing direct on to the tube plate. 
Mr. Martell complained of the large boilers which dis- 
torted the shape of his ships. He thought Mr. Martell 
might perhaps look forward to the time when the boilers 
oun be smaller, and then his stringers might go intact 
from end to.end, and the shape of his ship not be 
distorted. For his part, he did not feel certain that in the 
course of time we should not be able to get the power we 
want without these very big boilers and heavy weights. 
Mr. Manuel asked what would Mr. Webb do if he were 
asked to halve the size of his locomotive, and get the 
same power, and he says that is what the marine engineer 
is asked todo. Headmitted that, but then the marine engi- 
neer has already machinery, of enormous size, and if we 
compare the power obtained by Mr. Webb, with one of 
his locomotives, with the machinery adopted on board 
ship to get the same power, he thought it would be 
evident to all that the marine engineer has already got 
a vastly heavier weight than Mr. Webb has. When he 
told them that Mr. Webb mentioned to him that out of 
his express engines running up from Rugby to London he 
gets 1200 indicated horse-power, he thought they would 
soon see that Mr. Webb has not only halved the size to 
get the same power as the marine engineer has, but has 
gone considerably beyond that, so that we must not ask 
him to halve it again. Mr. Manuel mentioned that a good 
deal had been said about locomotive engineers. The 
fact is this, the locomotive engineer is the only man 
who has had much experience in forced draught. 
There is nobody else but the locomotive engineer who 
has practically brought the thing to the perfection it 
has been brought to in the locomotive. Mr. Marshall 
spoke of the different ways of setting out tubes, and 
he—Mr. Yarrow—did not like to offer any opinion 
on that. He had no facts to bear uponit. As regards the 
slackening of the tube ends, he had pointed out some 
experiments in which it was indicated that if there was a 
great difference in thickness between the tube and the 
tube plate the tube gets crushed, and Mr. Marshall would 
find if he measured the tubes very accurately that the 
ends in the tube holes were smaller than when they were 
put in, and that the tube was crushed, and that process 
of crushing he had tried to describe. Mr. Marshall did 
not tell them the thickness of his tube and tube plates. 
If the tube plate was jin. thick and the tube was about 
}in., there was no doubt, with sudden heating, the tubes 
would crush, and the tube become loose; but if Mr. 
Marshall had taken a tube plate }in. or ziti. thick he 
did not think he would have found that result, because 
the tube and the tube plate would have been heated up 
more or less uniformly. Mr. Marshall says we are trying 
to get too much heat through a given surface, and he 
quite agreed if we use a metal that does not conduct 
heat quickly. If we use a metal that does, such 
as copper—he thought they were not—in fact, it is 
proved they were not. If we have boilers to stand, 
which he thought they had, it shows they were not 
trying to get too much heat through. Mr. Durston 
seemed to have taken a little bit to heart what he—Mr. 





Yarrow—had been saying. He was sure everyone who 
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knew Mr, Durston knew very well the great ability 
with which he controls his department, but Mr. Yarrow 
felt that he must keep his own opinion. Mr. Thorney- 
croft asked what is the proper time to get a boiler to 
work. That is a difficult thing to say. On the first trial 
of a boiler they never work it up to anything approach- 
ing its full power; but on a second trial they did. Mr. 
Morcom described how tubes reduce in diameter, and, 
therefore, leak. The answer which he had given to Mr. 
Marshall applies to Mr. Morcom. Unfortunately Mr. 
Morcom did not give them the thickness of his tube plate. 

Mr. Morcom: #in. 

Mr. Yarrow: jin. is too thick. 

Mr. Marshall: I may say ours were ;';in. 

Mr. Yarrow: That is over jin. Mr. Fothergill suggested 
increased area of tubes. Increase of area makes a stiffer 
tube and a rigid one—we cannot get over that. Mr. 
Fothergill says if a tube bends it will leak. He could 
not agree to that at all. A tube may bend between the 
tube plates, but if it does not bend in the tube plate, he 
did not think it would leak. The tube would after a time 
crack inside the tube plate. Mr. Durston spoke of a very 
large tube plate. The size of the tube plate does not 
affect the question at all. They had found it all turns 
upon the ovalling of the holes and the difference in 
diameter between the inside and the outside of the 
plate. If they found a hole after the boiler leaks that 
was parallel originally, and if they found the distortion 
more on the inside of the plate than the outside, they might 
be almost sure that is due to the tendency of the plate 
to bend and not being allowed to. Whether the tube 
plate is large or small does not affect the amount of 
curvature or the tendency of the tube to curve. If 
it were allowed to curve, of course the large plate 
would curve more, but not more proportionately, 
and, therefore it is not strained more if it is kept flat. 
Mr. Durston said that a vacuum in the smoke-box was 
not the same as having air pressure in the stokehold. 
Mr. Yarrow did not know anything about that. They 
were all anxious yesterday to have something to eat, and 
the door was very narrow; there were a great man 
people to get out, and they were shoved from behind, 
and they were all jammed in at the door, and therefore 
they did not get out as quickly as they might have if 
there had been a vacuum on the outside. Touching the 
air pressure, the principal reason why he alluded to it so 
forcibly in the paper was because people are so very apt 
to couple the words “air pressure” with the amount 
which a boiler is forced. Of course, a great deal depends 
on the amount of resistance to the air passing through 
the boiler. He thought the sooner that mode of expres- 
sion was done away with the better, because one boiler 
may forced more with 2in. of air pressure than 
others would be with 3in. Of course, with the same 
boiler an increase of air pressure means an increase of 
heat. It is all very well to use the words “ air pressure” 
relatively with regard to the same boiler, but not as 
between two boilers. Mr. Durston had very properly 
said that Mr. Yarrow had had no experience with a 
group of boilers, therefore he could not express any 
opinion with regard to difficulties offered with a nest 
of boilers ; but he could not imagine that that had any- 
thing to do with the ovalling of the holes, the leaking of 
the tubes, or the distortion of the plate. They had on 
several occasion built torpedo boats with copper fire- 
boxes and copper tubes, and precisely similar boilers of 
the same design with steel Renteese and steel tubes, 
and the steel boxes have given them an _ endless 
amount of trouble, and the copper boxes have given 
them little or none. That was a fact and not an 
opinion. Of course he quite agreed with Mr. Durston 
as to the necessity of having a good circulation. That 
is one of the many things they all agreed about, but 
they only wanted a certain amount of circulation; 
anything more than sufficient is waste. Of course 
increasing the circulation would not get over the evils 
of a thick tube plate. 

A vote of thanks was passed, and the meeting adjourned. 

On Friday morning the first paper read was by M. 
Barba, on which we have commented in another column. 
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A MEETING of the Institute of Marine Engineers was held on 
Tuesday evening, the 10th instant, presided over by F. W. Wymer, 
vice-president; when a paper ‘‘ On an Improved Water Cooler,” pre- 
e by Mr. Cooper, a member located at Bombay, was read—in 

he absence of the author and designer of the cooler—by Mr. 
W. W. Wilson. The paper briefly referred to the various methods 
in use for cooling water, and for the manufacture of freezing mix- 
tures. The special apparatus, a Gin. scale drawing of which was 
shown, was then described as follows :—A barrel sufficiently tight 
to hold water is obtained. In it is placed a drum of sufficient 
strength to withstand atmospheric pressure on the outside. The 
inside of the drum is connected in any convenient way with the 
condenser by means of a pipe, another pipe of decreasing diameter 
is also connected to and coiled around the drum, the smallest 
diameter being connected to the atmosphere by means of an ad- 
justable cock or valve. The spacebetween the drum and the barrel 
inside is filled with water to a convenient level, and the water cooler 
is complete, ready for action. The principle involved is the expausion 
of theair in its course through the ing diameter of pipe, thence 
into the drum, which being connected to thecondenser is equivalent 
to expanding the air ultimately into a vacuum, The efficiency of 
the cooler is further inoveneed by the addition of drops of water 
being allowed to enter with the air into the small end of the Pipe. 
The discussion which ensued was animated and instructive. e 
following members took part :—Messrs. McFarlane Gray, F. W. 
Shorey, J. Tait, J. W. White, W. White, J. D. Paterson, T. 
Drewry, W. W. Wilson, J. H. Thomson, L. McKenzie, and 
others. The meeting closed with a vote of thanks to the author 
of the paper, and to the chairman. i 

The hon. secre’ intimated that the next meeting would be 
held on Tuesday, 24th March, when ibly Mr. Manuel would 
be able to attend and read a paper, he having been prevented from 
attending on this occasion. It — also that specimens of 
weldless steel chain, showing the different processes of manu- 
facture, would be exhibited and explained by a representative of 
the London agent of the manufacturer. Members are reminded 
to send in their voting papers in good time before the annual 








meeting on 3rd April. 
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RAILWAY MATTERS. 


Tue Russian steamer Orel, of the Volunteer Fleet, left 
Odessa on Sunday for Vladivostock, conveying fifty engineers for 
the Siberian Railway and 1440 recruits. 


Tue Gliding Railway Company will after Thursday 
be showing a piece of this railway (previously known as the 
Chemin de fer Glissante) in use in the grounds of the Crystal 
Palace. 

Tux New York Central Railway Company has lately 
placed on sale 50-ride family tickets, good for one year, which are 
sold at about ]}c. per mile. They are procurable at all stations 
within sixty miles of New York on the Harlem Division and within 
seventy-three miles on the Hudson Division, and are good for the 
purchaser and bis family, including servants and visitors, 


Tue new line of railway between Mitchelstown and 
Fermoy was opened for traffic on Monday. The line, which is 
twelve miles in length, was built by contract for £60,000, the 
amount of the guaranteed capital, and is worked by the Great 
Southern and Western Company. It is the first line in Ireland 
worked under the Preece’s electric staff and one-wire block system 
adopted by the Board of Trade. 


“THe most serious railway accident of the week,” 
the Engineering News says, ‘‘was another car-stove accident, a 
derailment of a fast passenger train on the Jacksonville South- 
Eastern Railway, near Havana, Ill., on March 8th. A broken rail 
is said to have caused the accident. The train consisted of a 
baggage and — car, a smoking car, a chair car, and two 
sleeping cars. All‘the cars were burned. The baggage car was 
set on fire by the stove, and the chair car caught fire from its 
heater, The entire train was derailed, the cars being thrown on 
their sides. The fireman was killed, and about eight persons 
seriously injured, two of them dying shortly after the accident, 
Several other persons were slightly injured.” 


Few things are more remarkable concerning American 
railways than their level crossings in big towns, and there is some- 
thing comical in the notion that American railway people should 
have at this — argue against them. The Railroad und Engi- 
neering Jownal says:—‘‘How great an obstruction to street 
traffic a railroad may be is shown by the statement that the num- 
ber of regular trains entering and leaving the Philadelphia and 
Reading stations in Philadelphia is 290, of which 230 run to and 
from the main station at Ninth and Green Streets, the remainder 
going to the old station at Third and Berks Streets. This does not 
include freight trains or the crossing of the streets by switching 
engines. Under existing circumstances constant trouble is un- 
avoidable, and a separation of railroad and street grades has 
become a necessity which could no longer be postponed.” 


Tue accidents on American railways in January last 
include 106 collisions, 93 derailments, and 12 other accidents, a 
total of 211 accidents, in which 46 persons were killed and 210 
injured, These accidents are classified by the Railroad Gazette as 
follows :—Collisions—Rear, 56; butting, 20; miscellaneous, 30 ; 
total, 106. Derailments—Broken rail, 9; loose or spread rail, 3; 
broken bridge, 2 ; defective switch, 1; defective frog, 1; broken 
wheel, 2; broken axle, 4; broken truck, 1; fallen brakebeam, 1; 
broken car, 1; loose door, 1; loose wheel, 2; broken coupling, 2; 
boiler explosion, 1; misplaced switch, 4; runaway train, 3; track- 
men, 1; cattle on track, 5; landslide, 1; ice, 1; malicious obstruc- 
tion, 4; accidental obstruction, 3; purposely misplaced switch, 2; 
unexplained, 38 ; total, 93. Other accidents—Boiler explosions, 4; 
cylinder oe poo 1; cars burned while running, 3; various 
breakages 0’ rolling stock, 3; other causes, 1; total, 12. Total 








of 211, 


On Monday Sir H. Selwin-Ibbetson’s Committee 
threw out the Ayrshire and Wigtownshire Railway Bill, which 

roposed to give power to the Caledonian Railway to le tually 
foe or to purchase the undertaking of the Ayrshire and Wigtown- 
shire Company, and which was opposed ye Glasgow and South- 
Western Company. The Ways and Means Committee, Mr. 
Courtney presiding, passed the Bognor Water Bill and the Garw 
and Ogmore Gas Bills unopposed. The Metropolitan Railway 
Bill, the Pewsey and Salisbury (Abandonment), and the Local 
Government (Scotland) Provisional Order (Ashkirk and Selkirk) 
Bills the Standing Orders of the House of Lords, and the 
following Bills passed the Standing Orders of the House of 
Commons :—Scarborough, Bridlington, and West Riding Junction 
Railways, Nitrate Railways, Birmingham and Henley-in-Arden 
Railway, Southampton Docks, Manchester, Sheffield, and Lincoln- 
shire (Various Powers), Malvern Water, London and North-Western 
Railway Additional Widenings and Various Powers, Bristol Gas 
and Eastern and Midlands (Extension of Time) Bills. 


Tue severe cold weather seems to have extended to 
India. Jndian Engineering says that the weather at Quetta has 
been so fearful that it cannot be remembered by the oldest 
inhabitant. The weak points in the Sind-Pishin Railway are 
showing up daily, and are giving a very great deal of trouble to 
the engineer staft to repair. The train service, on the whole, is 
very ular considering everything, and it is generally only 
when hillsides come down on to the line that the train service is 
interrupted. The cuttings on the Ponga Ghat, near Sharigh, are 
giving a great deal of trouble, some of the slips extending for 
nearly 200ft. from the rails. The slipped material is an 
troublesome to get rid of, being mostly red clay mixed wit 
boulders. pci cyt at this locality would be so radical to be 
of any rea) use that it is not likely Government would face the 
expense. A banking station is, however, likely to be made here. 
Snow has fallen nearly as low as Harnai, which is about 3000ft. 
above sea-level, and the workpeople are suffering in con- 
sequence ; while much reconstruction work is being delayed. The 
new surveys for the Upper Bolan high-level line are stopped 
owing to the very severe weather which makes instrumental work 
impossible. 

Writine on elliptical and helical springs, a corre- 
spondent of the Razlroad Gazette—Mr. L. 8S. Randolph—says :— 
‘The following problem in regard to the bolster springs for 
passenger cars a, come up for a solution on our road. We have 
two kinds of springs, as follows :—First : Elliptical, 14}in. high, 
unloaded ; 10in. high loaded ; 5jin. high, with bands together ; 
carrying Toop 9295 1b.; weight, each, 4141b.; cost, 28-98 dols. 
each, or 115°92 dols. per car. Second: Helical springs, l4in. high, 
unloaded ; 10in. hi PY loaded ; 6in. high when closed together ; 
carrying capacity, 94001b.; weight, 122 lb.; cost, 3°66 dols. each ; 
cost per car, 14°64 dols, Here is a difference in cost of over 
100 dols. per car, an amount which would pay for a large amount 
of alteration or repairs, and is much in favour of the use of helical 
springs under passenger cars. I should be very glad if you or any 
of your subscribers would throw some light on the relative 
economies cf these two springs, as it is a very important matter as 
I look at it. The principal likelihood of failure of a helical spring 
would seem to be that the motion = apes springs would be 
subjected to in a swing truck would detrimental to the 
durability of the spring. Again, is there any difference in the 
quality of the motions of the springs? By loading the helical 
spring the same as the elliptic, approximately the same deflection 
from 10001b. of load is obtained, so that in case the car should 
pass over a low joint the same deflection would be obtained, As 
the car would follow the well-known laws of falling bodies, the 
amplitude and time of vibration would be the same. It would be 
possible to connect the bolster and spring plank of the truck in 
some way to overcome the injurious effects of side motion. Helical 
springs have taken the place of-elliptical in trucks of a great many 
locomotives, and it would seem that they could be used as driving 





NOTES AND MEMORANDA.. 


THE deaths registered in twenty-eight great towns of 
England and Wales last week corresponded to an annual rate of 
219 per 1000 of their aggregate population, Blackburn was 
highest with 36°0, and Derby lowest with 12°6, 


Ir has been asserted that earth tremors occur more 
frequently in winter than in summer, and are therefore connected 
with meteorological phenomena. M. Montessus—Compt. Rend.— 
has investigated 63,555 tremors with respect to their time of 
occurrence, and finds that the astronomical seasons bear no 
relation to them. 


Tue Austrian hydrographic bureau adopts the follow- 
ing method of making paper transparent for copying drawings. 
The sheet of pee being placed over the drawing to be copied, it 
is lightly rubbed with a ball of cotten saturated with pure 
benzine. -The tracing can then be readily made, owing to the 
resulting transparency, and the benzine, on evaporating, leaves the 
paper opaque as before, and withoutfany trace of odour. Absolute 
purity of the benzine, however, must be insisted upon to secure 
good results, 


Matter produced by the Remington, the Caligraph, or 
National hg tyro may be multiplied 1500 or 2500 times 
respectively by the Edison mimeograph or the Graphocycle, if the 
original copy be made with waxed paper covered by a special 
muslin in place of the ordinary ink riband. The type levers 
remove the wax from the paper, where they strike the muslin, thus 
producing a stencil with the letters permeable by the ink of either 
reproducing process, while the rest of the paper remains imper- 
vious to it. 


Tuer two principal objections to the transmission of 
power by manilla rope have always been the inability of the rope 
te stand, for a long time, the effect of moisture, and the internal 
friction caused by passing over the sheaves. Both of these faults 
have, an American r says, been greatly mitigated in the 
‘*Stevedore” transmission rope, which is laid up with tallow and 
plumbago with the twist of the rope, the tallow making it partially 
waterproof and the plumbago acting as a lubricant, and reducing 
the internal friction, 


Dr. Joun Murray communicated a paper on the tem- 
ee of the Clyde sea-area, ata recent meeting of the Edinburgh 

yal Society. Among other points, he described the action of an 
in-shore breeze in summer in accumulating the warm surface-water 
on the lee shore, and the action of an off-shore breeze in blowing 
away the warm susface-water from the coast, and thus causing the 
cold water to rise to the surface. This action is reversed in winter. 
In one case a variation of a number of degrees was observed 
within two days from a reversal in the direction of the wind. 


In London 2751 births and 1751 deaths were registered 
last week. Allowing for increase of population, the births were 
170 and the deaths 149 below the average number in the corre- 
sponding weeks of the last ten years. The annual death-rate 
declined to 20°3. During the past eleven weeks of the current 
quarter the death-rate averaged 23°0 per 1000, exceeding by 0°6 
per 1000 the mean rate in the correspondivg periods of the ten 
years 1881-90. In Greater Loncon 3628 births and 2199 deaths 
were registered, corresponding to annual rates of 32°2 and 19°5 per 
1000 of the estimated population. 


In a paper on “ Influence of Mass on Chemical Pro- 
cesses,” Mr, F, Kehrmann give’ instances in support of the view 
that he put forward in a former paper—Journal Chemical Society 
—that not only the laws of chemical affinity, but also the atomic or 
molecular weight of the replacing atom or radicle d tes or 





MISCELLANEA. 


THE Globe Mill Company have removed from their 
offices, Blomfield House, to their new factory, Stratford Market, E. 


THE models of a new system of paving with granite 
in small setts of a cushioning material and plastic bitumen are 
being exhibited at the rooms of the Engineering and Sanitary 
Assuciation, 12, Buckingham-street, Charing-cross, W.C. 


Mr. Rosert A. Haprie_p, chairman of the Hadfield Steel 
Foundry Company, has been awarded the John Scott medal and 
remium by the C»mmittee in Szience and Arts of the Franklin 
— Philadelphia, U.S.A., for his discovery of manganese 
steel. 


Tue Council of the Federated Institution of Mining 
Engineers are desirous of receiving exhibits of miners’ electric 
safety lamps to be shown at the annual meeting of the Federated 
Institufion of Mining Engineers to be held in London on May 
27th and 28th inst. 


Mr. R. H. McIntosu, of Akenside Hill, Newcastle-on- 
Tyne, has, we are informed by Messrs. Kirkaldy and Co., been 
appointed agent for Northumberland, Derham, and the Tees 
district, for their condensers, feed-water heaters, evaporators, and 
other manufactures, 


A crrcuLar has reached us relating to a small “‘ Demon _ 
Motor” for water pressures of from below 20 1b. and upwards. It 
is made by Mr. P. Pitman, Witlington, Manchester, in sizes of from 
4-man power, for driving small lathes, sewing machines, and other 
small machines, to l-horse power. The motors are very simple, 
cheap, and must find many uses. . 


Tue Lanarkshire Steel Company, which has erected 
works at Flemington, Motherwell, has now begun the manufacture of 
steel. The ceremony of starting the furnaces and rolling machinery 
was performed onSaturday last by the chairman of the company, Mr. 
John Strain, C.E., in the presence of an interested assemblage, 
which included Lord Hamilton of Dalzell, Mr. James Law of 
Edinburgh, and others, 


An Eiffel tower be ergo is the somewhat startling 
novelty offered to the World’s Fair Commission by a Kansas City 
engineer, Mr. Hastings. This plan calls for a tower 940ft. high, 
with a diameter of 20ft. at the ground and 200ft. near the top. It 
is an umbrella, in fact, standing on the handle, and to keep it in 
this position Mr. Hastings would depend on stout cable guys. The 
Kansas City Times thinks that if anything went wrong with these 
guys ‘‘it would not take more than three agitations of the 
atmosphere before there would be old iron for sale.” 


A PAPER on a method of forming a cemented coffer-dam 
or caisson, and of strengthening foundations, by Mr. Robert L. 
Harris, was recently read before the American Society of Civil 
Engineers. An American paper says it is of great promise for a 
certain class of difficult foundation work. The general idea of the 
device is to inject fluid cement between or among materials already 
in place, so as to cement them together into a solid mass. Hvules 
are made in the material, in which a pipe is placed, through which 
is forced the cement in a liquid or semi-liquid state and allowed to 
accrete. The operation is, it will be seen, that invented and used 
for years by Mr. W. R. Kinipple, M. Inst. C.E. i 


Wiru a view to obtaining the fullest information for 
the library of the Melbourne Patents Office Department, Mr. T. P. 
Webb, the Commissioner of Patents, solicits a copy of catalogues, 
leaflets, &c., with sectional illustrations, describing and illustrating 
as fully as possible the products and manufactures of makers of 





directs the position which it takes up in any compound. The 
above assumption serves to explain the fact that many compounds, 
such as benztledioxime, are capable of existing in stereochemically 
different forms, whereas other compounds of analogous constitution, 
such as diacetyloxime, exist only in one form. 


Ir has been recently shown by Dr. Marcet (Arch. des 
Sciences) that different persons respire different volumes of air 
to furnish to the body the oxygen required, and to yield a 
given weight of carbonic acid. Thus, to produce one gramme 
of carbonic acid, three persons were found to need, on an average, 
9 29, 10°51, and 11°32 litres of air respectively. The first was 
twenty-three years cf age, the third sixty ; and no doubt the less 
the air required for a given combustion, the better the conditions 
of respiration. The influence of food on formation of carbonic acid 
in the body begins in the first hour after a meal, and increases for 
two or three hours, the period of maximum respiration of CO? 
varying in this time. After a certain time the weight of CO? 
expired decreases more rapidly than the required volumes of 
air d The infi of local variations of air-pressure 
appears in less air being needed, for a given amount of CU?, with 
low pressures than with high ; but the degree of the influence 
varies in individuals. 





Some useful figures on the great frost of 1890-91, by 
Mr. C. Harding, were given at a recent meeting of the Royal 
Meteorological Society. This paper dealt with the whole period of 
the frost from November 25th to January 22nd, and it was shown 
that over nearly the whole of the south-east of England the mean 
temperature for the fifty-nine days was more than 2 deg. below 
the freezing-point, whilst at seaside stations on the coast of Kent, 
Sussex, and Hampshire, the mean was only 32 deg. In the 
extreme north of Scotland as well as in the west of Ireland, the 
mean was 10 deg. warmer than in the south-east of England. 
In the southern midlands and in parts of the south of England 
the mean temperature for the fifty-nine days was more than 
10 deg. below the average, but in the north of England the 
deficiency did not amount to 5 deg., and in the extreme north 
of Scotland it was less than 1 deg. e lowest authentic 
reading in the screen was 0°6 deg. at Stokesay, in Shropshire, but 
almost equally low temperatures occurred at other periods of the 
frost. At many places in the south and south-west of England 
as well as in parts of Scotland and Ireland, the greatest cold 
throughout the period occurred at the end of November; and at 
Waddon, in Surrey, the thermometer in the screen fell to 1 deg., a 
reading quite unprecedented at the close of the autumn. At 
Addington Hills, near Croydon, the shade thermometer was below 
the freezing-point each night, with one exception, and there were 
only two exceptions at Cambridge and Reading; whilst in the 
Shetlands there were only nine nights with frost, although at 
Biarritz frost occurred on thirty-one nights, and at Rome on six 
nights. At many places in England the frost was continuous night 
and day for twenty-five days, but at coast stations in the north of 
Scotland it in no case lasted throughout the twenty-four hours. On 
the coast of Sussex the temperature of the sea was about 14 deg. 
warmer than theairthroughout December, but onthe Yorkshirecoast 
it was only 6 deg. warmer, and in the Shetlands and on parts of the 
Irish coast it was only 3deg. warmer. The Thames water off 
Deptford, at 2ft. Solow the surface, was continuously below 
34 deg. from December 23rd to January 23rd, a period of thirty- 
two days, whilst the river was blocked with ice during the greater 
part of this time. In Regent’s Park, where skating continued un- 
interruptedly for forty-three days, the ice attained the thickness 
of over Yin. The frost did not penetrate to the depth of 2ft. 
below the surface of the ground in any part of England, but in 
many places, especially in the south et east, the ground was 
frozen for several days at the depth of lft., and at 6in. it was 
frozen for upwards of a month. In the neighbourhood of London 
the cold was more prolonged than in any previous frost during the 
last hundred years, the next longest spell being fifty-two days in 
the winter of 1794-95, whilst in 1838 frost lasted for fifty days, 





springs for locomotives and also for passenger trucks,” 


y- In a circular, he says, “‘It is hardly necessary to 
— out that as a means not only for the better dissemination of 

nowledge and information for the pablic, but also for protecting 
manufacturers and inventors to whom letters patent have been 
granted, and thus preventing the piracy of inventions already 
published or in operation, such documents are invaluable ; and are 
necessary as evidence of publication prior to an application being 
made to this office for letters patent. The forwarding of such 
documents, therefore, as are available, and which may be published 
from time to time, will be esteemed a favour.” . 


THE ordinary quarterly meeting of the South Wales 
Miners’ Provident Society was held at Cardiff cn Saturday, when Sir 
William T. Lewis announced the first fruits of the meeting held at 
Chester, Sir Watkin Wynn having telegraphed his intentiun to 
subscribe £100 annually towards the society. The seciety now 
numbers close upon 53,000. During the last quarter £797 had 
been paid as funeral allowances on the deaths of thirty-six 
members, £1951 paid to widows, £1292 to children, and £3357 to 
disabled members. This is the weak point of the society. 454 
widows and 942 children are now in receipt of annuities. During 
tne quarter the members’ contributions have been £9544, and pro- 
prietors’ percentages £26£9. Much yet remains to be done to put 
this excellent society in the prosperous condition that it should be. 
It is pointed out that the saving in poor’s rates must be con- 
siderable, and each parish in a ccal district should contribute. 


Tue following are the Royal Institution lecture arrange- 
ments after Easter :—Mr. J. Scott Keltie, three lectures on ‘“‘ I'he 
Geography of Africa, with special reference to the Exploration, 
Commercial Development, and Political Partition of the Con- 
tinent ;” Dr. E. E. Klein, three lectures on ‘‘ Bacteria, their 
Nature and Functions”—the Tyndall lectures; Mr. William 
Archer, four lectures on “ Four Stages of Stage History—the 
Betterton, the Cibber, the Garrick, and the Kemble periods ;” 
Professor Dewar, six lectures on ‘‘ Recent Spectroscopic Investiga- 
tions ;’ Dr. A. C. Mackenzie, four lectures on ‘‘ The Orchestra, 
considered in tion with the Development of the Overture ;” 
Professor Sylvanus P. Thompson, four lectures on ‘‘ The Dynamo ;” 
Mr. H. Graham Harris, three lectures on ‘‘ The Artificial Produc- 
tion of Cold ;” Professor A. H. Church, three lectures on ‘‘ The 
Scientific Study of Decorative Colour.” The Friday evening 
meetings will be resumed on April 10th, when a discourse will be 
given by Sir William Thomson on “ Electric and Magnetic Screen- 
ing.” Successive discourses will prubably be given by Professor 
A. W. Riicker, the Rev. Canon Ainger, Mr. J. E. Harting, Pro- 
fessor W. Ramsay, Professor G. D. Liveing, Professor J. A. 
Ewing, Dr. David Gill, Professor Harold Dixon, and other 
gentlemen. 





THE members of the Hayland Mining Class, Barnsley, 
visited the Aldwarke Collieries of Messrs. John Brown and Co. on 
Saturday afternoon. Mr. B. E. Dickinson, the assistant manager, ex- 
plained to them the distinctive features of the miner’s safety lamps, 
experimenting in the testing apparatus on several of the most 
noteworthy inventions in that direction. Lamps of the ordinary 
Davy, Stephenson—the miner’s familiar ‘‘ Geordie "—Clanny, 
and Williamson type were first put singly into the lamp-testing 
apparatus and fired at low velocities. Then a Belgian Mueseler 
—without bonnet or shield protection—was tested in a higher 
velocity and failed ; next a similar lamp—with bonnet— 
was tried; although gas burned inside the lamp while the 
experiment lasted, it was uot exploded, showing the value of the 
protecting shield. A new lamp, called the ‘‘Thornbury,” was 
also experimented upon. This lamp gives an unusual amount of 
light; and _as the miners attach great importance to this point, 
its behaviour in the testing apparatus excited special interest. 
The “ Thornbury ” came through the ordeal satisfactorily. It was 
submitted in the highest velocities to the most crucial test for 
safety that the apparatus can afford. It is reported that the 
result was “effective in every instance, ‘‘all burning within the 
lamp being absolutely extinguished within a few seconds of its 





and in 1788-89 for forty-nine days, 


being put into explosive gas.” 
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ENGINEERING WORKS OF MESSRS. G. ANSALDO 
AND CO., OF SAMPIERDARENA. 


WirTH this impression we publish some engravings of the 
works of Messrs. Ansaldo and Co., showing what engi- 
neering enterprise is doing now abroad. The works of Messrs. 
Ansaldo are situated at Sampierdarena, a city just outside 
the chain of rocks which are a valuable defence to Genoa on 
the western side, and occupy a rectangle, the south side of 
which is formed by the Mediterranean and the western by 
the river Polcevera, down the valley of which run the two 
railway lines forming the principal communications between 
the north and south parts of Italy. They were founded 
in the year 1846 by Messrs. Taylor and Prandi, and 
were known by their name until 1853, when they 
were acquired by a company under the name of Gio 
Ansaldo e Cie., by which title they are known at the 
present day. They were originally established to pro- 
vide for the various needs of the railway between Turin and 
Genoa, then in course of construction. Besides bridges, 
turntables, and constructions in iron, several locomotives for 
the new railway were commenced—copies of those con- 
structed by Messrs. Sharp, Stewart, and Messrs. Stephenson 
—and English workmen were brought out to direct this 
work, the manager at that time being a Scotchman 
named Mr. Scott. 
struction of locomotives was continued until the Italian 
railways were let to a French company: but when the line 
was taken up again by the Italians in 1879 this work was 


These turned out well, and the con- | 


re-bored and rifled; new bronze guns were made, and for two 
or three years an immense quantity of shot, shell, and other 
projectiles was turned out. When the demand ceased, the 
special machinery was purchased by the Government and 
removed to the arsenal at S. Vito, near Spezia, where it still 
exists. 

Not long after this the Brothers Orlando went to Leghorn 
and took over the Government yard ceded to them, which 
they have since made so famous, and where was built 
the Italian armour-clad Lepanto. At this time the 
works were owned by Comm. Carlo Bombrini, the 
father of the present owners and a great friend of Count 
Cavour, who took great interest in the establishment and 
assisted in its development. 

In 1861 were put down two large steam hammers, made by 
the Govan Ironworks, Glasgow, and Messrs. Edgar Allen, of 
Sheffield, and these were followed by another still larger, by 
the Kirkstall Forge Company, of Leeds, in 1865. As Messrs. 
Ansaldo’s was the only place in Italy where very large work 
could be done, the forge shop has always been very busy, 
sometimes working day and night continuously for many 
months, principally on shafting and ship-work for merchant 
steamers, and large forgings for the Italian Government ; in 
fact, since 1873 the stem posts, stern posts, rudder frames, 
and stern brackets of all the vessels of war built in Italy 


| have been forged here, culminating in the enormous pieces of 


recommenced, and at the present day they are preferred by | i 3 A f 
|each. One of the latter pieces we illustrate as it hangs in 


the drivers and managers of the locomotive shops to those 
supplied by all other Continental makers, being better made, 


giving less trouble, and spending less of their time in the | 


repair shops. We have given an example of one of these 
engines on page 205, having six wheels coupled, that one being 
of the Mediterranean type. 

After the construction of locomotives was commenced, the 
works increased little by little until the year 1859. The works 
were then under the direction of the three brothers Orlando, 
and the Minister of War urgently requiring guns, projectiles, 
gun carriages, and many of the appurtenances of war, new 
machines were designed and laid down for the special wants 
as they arose. The old cast-iron guns were taken in hand, 


forged iron forming the stern posts of the large armour-clads 
Re Umberto, Sicilia, and Sardegna, weighing 17? tons, and 
the rudder frames of these three ships, of fifteen tons weight 


the turnery. 
Having such a large sea frontage, it was a natural sequence 


| that shipbuilding should be cominenced, and in the year 1860 


two small gunboats of wood were laid down, and these were 
followed by several small craft, tug-boats, &c.; but it was not 
until 1870 that a decided step forward was taken. The 
director of the works at that time was Ing. Wehrly, a 
Swiss, and an Englishman named Davis went out to super- 
intend the shipbuilding. Under his direction, the Staffetta, 
a dispatch vessel for the Italian Government, was laid down. 
It is interesting to note that the whole of the drawings for 
this vessel and her engines were made at the works by Italian 





draughtsmen, and that even to-day she is capable of doing 
good work, after having had more running than all the other 
vessels of the Italian fleet. 

The engines were designed by an Englishman named 
Franklin, who then had charge of the drawing office under 
the direction of Mr. Wehrly, and were compound surface 
condensing with fourcylinders, the two high-pressure cylinders 
being vertical and of ordinary type, and the low-pressure 
cylinders, placed horizontally with trunks, the connecting 
rods of a high-pressure and low-pressure piston being con- 
nected to the same crank. The diameter of the cylin- 
ders was high-pressure, 374in.; low-pressure, 7ljin.; and 
the stroke 3l4in. There were two double-ended boilers 
of the ordinary marine type with return tubes, having in all 
twelve furnaces of 36in. diameter. The working pressure 
was 90lb. per square inch. On trial the speed was 
15 knots, with an indicated horse-power of 1800. Soon 
after her completion it was decided to send her for a 
voyage round the world, partly for scientific p , and 
accordingly she started, going by way of St. Vincent, St. 
Caterina, and the Straits of Magellan, to Chili. From there 
it was intended to go to Australia, but the commander had 
doubts as to whether they could get enough coal on board to 
last them to Tahiti, the first place they could coal at, and 
this coming to the ears of the Minister of Marine, a telegram 
was sent to Valparaiso, ordering her to return, and she 
arrived at Italy again after a voyage of 22,000 miles during 
the eighteen months she was away. 

About the same time the Verbano, a paddle steamer of 
400-horse power, was constructed, the designs of which were 
also made in the drawing office at Sampierdarena. She 
was built for the Navigation Company of Lake Maggiore, 
and after all the parts were fitted together they were taken 
apart and sent to Lake Maggiore and put together again 
on the shore of the lake. The engines were compound in- 
clined, the diameters of the cylinders being high-pressure 
26in., low-pressure 45in., and the stroke 4ft. This vessel 
has proved the best of all the fleet of the Lake Navigation 
Company, and is in good condition, and running to-day. 

In the years following numerous small vessels were built, 
but it was not until the year 1884 that any large work was 
again undertaken, when the S. Gottardo, a screw steamer 
ot 5250 tons displacement, and 1200 indicated horse-power, 
was constructed for Messrs. Dufour and Bruzzo, of Genoa. 
At that time, however, the machinery in private shipyards in 
Italy was not fitted for such large work, and it was found 
that, in spite of labour being so cheap, the cost was in excess 
of that for which a similar vessel could be obtained on the 
Tyne or Clyde, so shipbuilding was abandoned for the time. 

Meanwhile the engine works were making considerable 
progress. Besides the engines for the vessels mentioned 
above, and a constant succession of land engines of powers 
varying from 5 to 200-horse power, several sets of marine 
engines were made for the Italian Government, including a 
set of 200 nominal horse-power for the Vedetta, the first 
vessel built in Italy of iron, constructed at the Foce Works, 
near Genoa, which was then a Government shipyard ; trunk 
engines of 600 nominal horse-power for the Conte Verde, a 
copy of those fitted in the Maria Adelaida by Messrs. Penn ; 
and a set of horizontal engines of 900 nominal horse-power 
for the Palestro, similar to those fitted in the Citta di Venezia 
by Messrs. Maudslay, Sons, and Field. 

In 1884, Comm. Carlo Marcello Bombrini and Comm. 
Giovanni Bombrini, now a senator of the kingdom, the sons 
of the late owner, Comm. Carlo Bombrini, determined to 
make the works at Sampierdarena capable of turning out any 
work that might be needed in Italy, and they have suc- 
ceeded, for to-day their works rank amongst the largest and 
most complete in the world. A new shipyard was taken at 
Sestri Ponente, so as to leave the whole of the space at Sam- 
pierdarena available for the engine works, and from which 
have been launched, since its commencement in 1886, several 
tug-boats and launches, four large sailing ships of steel, a 
floating crane capable of lifting 120 tons, two hopper dredgers, 
and eight seagoing torpede-boats ; and there are now in con- 
struction three large steamers of 4000 tons each for the 
Italian mercantile marine, the twin screw torpedo ram 
Minerva, the twin screw protected cruiser Liguria, and four 
seagoing torpedo-boats for the Italian Navy. 

At Sampierdarena the works were completely remodelled 
under the direction of Ing. O. Chiazzari. Where necessary, 
existing shops were enlarged, re-built, or new ones erected, 
and the most modern and powerful machinery was obtained 
and laid down. The large turnery is a magnificent shop 
547ft. long and 52ft. Gin. wide, with a height of 45ft. 9in., 
and contains some very large tools, notably, a universal 
slotting and planing machine, Barrow’s patent, and capable of 
machining five sides of a cube at one setting of the work, a 
lathe 80ft. long, several large horizontal slotting arms, and @ 
milling machine with two tools, having a traversed space of 
20ft. by 6ft. The old boiler-shop, a building 283ft. 9in. by 
52ft. 6in., has been utilised as the erecting shop for marine 
engines, and in 1887 the foundations were laid of the present 
boiler shop, which we illustrate on page 246. 

The new building consists of three bays, 400ft. long. The 
centre one, supported by cast iron pillars, is 51ft. 9in. wide, 
and has a height under the crane hook of 42ft., so that the 
largest boilers can be lifted over one another. The boilers 
shown on page 246 are those of the Sicilia. The side ba 
on the southern side is 37ft. wide, and that to the nort 
29ft. 6in., both having an equal height of 23ft. 6in, in the 
clear under the crane. In the centre bay are two travelling 
cranes, each capable of lifting forty tons, and worked bya flying 
rope. In the south bay is a 20-ton traveller, also worked by 
a flying rope, besides several 6-ton travellers in the two side 
bays. Nearly the whole of the machinery in thisshopis modern, 
and includes an hydraulic rivetter by Mr. Tweddell of 100 tons, 
and complete plant for boiler shells by Messrs. T. Shanks 
and Co., of Johnston, consisting of vertical plate rolls, boiler 
shell drilling machine, with automatic rotating gear, and 
Barrow’s patent driving gear, and a boiler back drilling and 
tapping machine, with a range of 20ft. horizontally and 10ft. 
vertically, as illustrated in our issue of 24th February, 
1888, pp. 152, 153, and 154. The small turnery is a 
shop 362ft. 3in. by 48ft. 6in., and has over 170 tools 
in it, prominent amongst which are quite a regiment 
of milling machines. The greatly extended use of 
these machines in the work is a good indication of the pro- 
gress that is being made, and of the way that little by little 
every department is being brought into consonance with the 
most recent practice. The advantage of these machines for 
nearly every class of work has been for some time recognised 
in Germany and the United States, but as a rule engineering 
works in England are very deficient in this most useful tool. 
In the tool-shop that Messrs. Ansaldo have fitted up, are to be 
found small machines for making and grinding twist drill 
and milling cutters of every description. 
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(For description see page 249.) 
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TRIALS OF WORTHINGTON COMPOUND 
PUMPING ENGINES. 
(Concluded from page 215.) 
In the latter part of the article published last week, on 


piston and maintained at a lower pressure than that due to 


the water column. The pressure in the pots is therefore = | 


| (the water column x 4)—(the intermediate pressure x 3); | 


or, in practice about (751b. x 4)—(33°31b. x 8)=200 Ib. | 
By admitting air from above the pistons to the annular space 


diagrams, compiled from seven cards from the high and low- 
ecg cylinders, are combined; the low-pressure diagram 

ing shown as though the expansion took place in two 
cylinders having the same diameter as the high-pressure 
cylinder, one having the same length of stroke as the high- 


p. 214, the principles underlying the action of the compen- | below it, the pot-pressure may be reduced till it equals that | pressure cylinder, and the other a longer stroke; so that their 


sating gear occupied attention. 

The di s given in Figs. 6 and 7 show the actual 
application of these principles to indicator diagrams taken at | 
2h. 15 m. a.m. and 5 a.m., when the water pressure in the 
mains was high and low respectively. In both figures, A and | 
B are the mean diagrams from those of the two sides of the | 




























c | 
E | 
3 
° 
vS i 
ee 
<= | 
2 g rom Air Vessel 
=: of Pumps 
ial } 
J | 
: Fy € 
7 Q a 
3 3 = 
>. =< s 
a F ¢ 
2 S 
3 2 
c ° 
& 8 
= 4 
3 
S = 
° 
> $ 
2 © 
& 5 
s & 
- : 
a 
4 
@ 
A 
= 
| 
| 
pistons, both engines drawn to the same scale. C DE F is 


the diagram of effective forward pressure in the high-pressure 
cylinders; back pressure being deducted from the forward 
pressure, taking care to invert the back pressure line. 
KFGH or KF, GH, is the diagram of effective forward 
pressure in the low-pressure cylinder, obtained in the same 
manner, but its ordinates enlarged in the ratio of the area of 
the cylinders to represent the equivalent pressure on the 
high-pressure cylinder. KC LMH or KC, M H,are the 
diagrams of total effective forward steam pressure, made b 
adding together the respective ordinates of the high and low- 
pressure diagrams. RQ P is the diagram of the pots, drawn 
as described with the pot-pressure observed at the time. 
Then, by setting the ordinates of this curve down from the 
curve C H in the first half of the stroke and upwards in the 


) 











| water column falls the pot-pressure is reduced, and vice versd. 
y | By interposing a large volume of air between the accumulator 


of the water column. By allowing the air to escape from 
the annular space, the pot-pressure may be increased till it 
equals four times that of the water column. Between these 


Fig VI 
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| joint capacity is equal to that of the actual high-pressure 
| cylinder. A saturation curve is drawn through a point 
representing the volume of the mean weight of steam passing 
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limits any desired pressure can be established in the pots. 
The effect of this is that the pot-pressure is maintained at 
some constant ratio to that of the water column. When the 


piston and the water column, @ certain elasticity is given to 
the whole arrangement, and the air, owing to its small 
density, offers less resistance to a sudden change than a body | 
of water. The effect of a sudden reduction of pressure is | 


immediately to shorten the length of stroke, the number of | 
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through the cylinder per stroke, 0'761b. This shows pretty 
clearly that considerable re-evaporation takes place as the 
stroke advances. But it is to be remembered that the 


| indicator diagram does not necessarily represent the volume 


of the same weight of steam at different points of the stroke. 
The clearance and intermediate spaces are not great, but no 


| information exists as to the quantity of steam or water which 


they contain at the different phases of the stroke. 
Concluding remarks.—Throughout the trial the engine 
worked steadily, and was under complete control, notwith- 
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second, according to the signs, the final curve of resultant 
forward pressure is obtained, which, though irregular, differs 
much less from a straight line than either of the original 
curves. 

When an engine has to pump against a steady load, then 
all that is required is to adjust once and for all the pressure 
on the pots to the amount requisite to produce a full stroke 
by placing a sufficient weight on the ram of an accumulator 
connected with the oscillating cylinder. But with an 
irregular varying load this arrangement would not suffice. 
If a reduction of pressure took place so suddenly that the 
steam valves could not be re-adjusted to meet it, the energy 
stored up in the pots during the commencement of the stroke 
would be in excess of the amount required to complete it, 
and the piston would probably strike the ends of the cylin- 
der. To meet this difficulty the pressure on the pots 
is made to vary with the water column on the pumps. 
The pressure of the water in the mains is too low 
for direct application, as it would necessitate pots of incon- 
veniently large diameter. It is therefore multiplied and 
adjusted in the following manner by means of a dif- 
ferential accumulator, invented and patented by Mr. C.'C. 
Worthington. A large receiver is connected with the air 
space of the air vessel connected with the main pumps, and 
contains compressed air at the pressure of the water column. 
This is admitted to the upper part of a cylinder provided 
with a piston. Aram, having a diameter equal to one-half 
that of the piston, and consequently one-fourth the area, 
is attached to the same, and passes through a stuffing-box 
at the bottom of the cylinder into a second cylinder which | 
contains water, and which is in connection with the pots. 
The pressure of the air corresponding to the water-column 
produces a four-fold greater pressure on the pots. As this 
would be greater than necessary, and in order to permit of | 
adjustment of the pot-pressure to meet variations in steam 


strokes being increased. An air pump is provided to replenish 
the air vessel. The loss of air is, however, insignificant. 
During the trial it was only worked for about twelve minutes, 





. 
Results of Trials of Pumping Engines made by Messrs. James Simpson and Co., Limited. 





standing the variations of pressure and the continual oscilla- 
tion of the water column due to the intermittent action of 
the Cornish engines, with which this engine co-operated. 


New River W Mid'lesex 


—_ <, West Middlesex Water- West Middlesex Water- Waterworks, Waterw'rks, on 
‘Ditt ~? works, Hammersmith. works, Hampton. Stoke Hammer. works. 
as Newington. smith. 4 


.. Receiver beam 








. pk era 
Type of engine .. Woolf | beam. Worthi ngton. Worthington Worthingt’n Worthingt'n 
| 
ee : J heme, Mr.E.A.Cow- Mr. Thos.| Hack, Professor Unwin, Mr. E. A.Cow- Mr. Osbert | Mr. W. H. 
Engineer who conducted the trial { per, M.LC.E. M.I\C.E. F. RS. per, M.LC.E. Chadwick | White. 
Head on pump in feet 25-0 187-7 | :187°2 53°7 60°6 148°5 190°35 185°86 
Efficiency per cent. .. 774 83°8 85-0 84-9 84°3 91°5 87 | 92-8 
Feed water per actual water horse-power, \ if 18°14 
jackets being in circulation—pounds } 184 17°3 17°3 17°6 17°9 16°13 16°2 Including 
per Bemr 2. os. 66) Se se oe oe J 1\ jackets. 
} 
8°347 9°44 9°37 9°914 9°914 Tat sol | 10°2 
ep ey cent es | The jackets The jackets| being in Including jackets. The jackets Jackets Including 
trial from the feed temperature Pres Sov cireuljation, Pas bed circulating. | jackets. 
Duty in pounds of water raised 1ft. high 
per 1121b. of coal, including ash and 
clinker, which are not deducted, and 
ing the same evaporation as was > 112,626,200 118,094,000 | 117,650,00Q 111,500,000 | 111,500,0C0 121,032,000 —128,300,(C0 | 128,200,000 
found by Professor Unwin, the full ° 
pump displacement being taken in 








| and during the twenty-two hours’ working on the Friday and 
| Saturday preceding the trial the air pump was not worked. 


General action of steam in cylinders.—As the amount of 


| steam condensing in the jackets was not measured, the data 


pressure, and in the grade of expansion, a certain amount of | for an examination of the action of the steam at different 
compressed air is admitted to the annular space below the | points of the stroke are not available. In Fig. 9, the mean 


The effect of this was noticeable in a slight periodic oscilla- 
tion of the middle points of successive strokes, about the 
true mean mid-stroke point. The general diagram shows 
the variations in pressure which took place. In the early 


morning hours, especially when intermittent supplies were 
being given, these changes in pressure took place without the 
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slightest warning. In conclusion, I have to thank Mr. 
Hervey, the engineer to the West Middlesex Water Company, 
and his assistant, Mr. Rutter, for the assistance which they 
afforded me in conducting this trial, and in recording the 
various observations. I have also to record my obligation 
to Mr. Mair-Rumley and to Mr. C. J. Hobbs, of Messrs. 
J. Simpson and Co., for the excellent arrangements which 
they made for the purpose of this trial.’’ This report is dated 
19th December, 1890, and signed Osbert Chadwick. 

For the purpose of comparison, we append a table giving 
the results of trials made with Worthington and also beam 
engines, and it will be seen that on the same lift the efficiency 
of the Worthington is higher than that of the beams. This 
is naturally so, as the absence of the friction of the crank 
shaft, pins, connecting-rod, and parallel motion, &c., cannot 
do otherwise than raise the efficiency; and we see from the 
table it comes out about 6 per cent. greater. We understand 
Messrs. James Simpson and Co. are making some triple- 
expansion compensated Worthington engines, and we look 
er with interest to the results that will be obtained 
with them. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspo .) 





SCREW PROPELLERS, 


Si1r,—In answer to Mr. W. Harrison, of Boston, permit me firstly 

to state that I am perfectly aware of the eminent ability and repu- 
tation of Mr, Isherwood as constructor; even decorum does not 
vermit me to attack those qualifications of his, but the theories of 
Mr. Isherwood are public and open to criticism, because erroneous 
theories from his pen are dangerous on account of his high repu- 
tation. 

Negative slip, for instance, has been measured in nearly all of the 
European navies, also in our small navy ; 6 per cent. in one vessel, 
in other emg i believe, even over 16 per cent, negative slip was 
found. This, as already explained, is by no means contrary toa 
correct theory of propulsion, but certainly against absurd deduc- 
tions from the kinetics of screws working in solid matter, which do 
not bear even the remotest tion nor similarity with the 
dynamics of propellers in a fluid, just the same if in water or air. 

Mr. Isherwood intruduces the virtual surface of a revolving pro- 
peller as contributing to an augmentation of its physical surface, so 
as to enable a large body of water to be acted upon, or displaced— 
see ‘* Proceedings” of the Institution of Civil Engineers, vol. cii., 
Session 1889-90, part iv.—this seems not correct :—If an element of 
a helicoidal surface, or plane, possesses speed in the direction of its 
extension, as well as normally to the same, then, as long as the 
speed normally to the surface remains constant, it does not matter 
however much the other speed is increased, the fluid displaced 
remains the same, because the volumes of the different prisms 
created or displaced are equal ; but, taking account of the rare- 
faction, diminution of pressure, or vacuum on the rear side of the 
plane—which Mr, Isherwood entirely overlooks—then, of course, 
the resistance of the plane is increased enormously on account of 
the said speed along its extension, There is, however, too much to 
a | upon the theories of Mr, Isherwood to enter upon them here. 

receive the challenge of Mr. Harrison, who says that it takes 
100 revolutions per second to make a propeller lft, diameter and 
pitch rise 100ft. in the air, but I could not please him in giving the 
propeller a true helicoidal surface, because it affords a very bad 
shape. Mr. Harrison deserves, indeed, much praise for his 
paternal love in making such elaborate experiments to enlighten 
and amuse his children, but inquirers would be more thankful to 
him for the scientific method used in bappeice cage | revolutions, 
power exerted, efficiency, &c. &c., if not genius alone has been 





sufficient to enable Mr. Harrison to grasp those numbers from his. 


imagination. 

Mr. Harrison suggests that Copenhagen is a long way off ; but 
the junior place of science, Boston, is at the same distance from 
the ancient place gt yo the venerable place London is 
somewhere between. Mr. Harrison challenges me, shall we meet 
in London? If so, I should ask Mr. Harrison to bring with 
him a propeller just big enough fora jolly-boat ; I would bring 
with me a small air propeller to be mounted on the same boat. 
The experiments to be undertaken in calm weather, because the 
air propeller is destined as an auxiliary propeller in calm weather for 
sailing ships. However, the air propeller utilises the natural wind 
power, so the average velocity in a circular path, when there is 
-wind, gives a higher average velocity than in calm weather, with 
the same power, Only a man standing in front of an air propeller, 
to turn it, reduces its efficiency very much, especially against the 
wind. When driven by a steam engine, not obstructing the flow 
of air to the propeller, wind is a clear gain in all cases except three 
points on each side of straight against. H. C. Voor. 

Holsteinsgate, 31, Copenhagen, 

March 10th. 





Sir,—TI accept the suggested expression of the rule, as given by 
Professor FitzGerald. T pesteeead the longer method as less likely 
to be misunderstood, I believe that many of our mathematical ex- 
pressions are at the bottom of much miscomprehension, as they 
presuppose a prior and extended use of high-class methods. Men 
of practical experience, who are brought into close contact with 
mechanics, find it absolutely necessary to give their instructions 
with as much detail as possible ; stripped, in every sense, of all 
chance of ambiguity, This, I believe, is the reason why practical 
men—I use this expression in contradistinction to purely theo- 
retical—are both averse and unable to grasp or bother with 
recondite reasoning, whilst they are quite able by more simple 
methods to deal with apparently abstruse problems. Permit me 
to say that my distinct statement was, that I did not attempt 
to establish a rule that would be equally as applicable to the 
Teutonic as to a Thames barge. 

Further, the learned Professor is in error by supposing that I 
drew any distinction between the pressures on opposite faces of the 
blade ; though under certain conditions I am not averse to saying 
this condition of things may and does exist. There appears to be 
considerable unanimity of idea, minus the excresences which 
appear to hang on to the subject like barnacles to a ship’s skin ; 
possibly we may get her into dry dock, and thereby get them 
cleared away. e indictment that the rule will not always apply, 
certainly favours the idea that it will in some cases, Why not iw 
all? Asa hard-and-fast rule it may not, but it may be a founda- 
tion upon which we can build our propeller, leaving plenty of room 
for the ability and fancy of the architect. —- 

I can quite understand the unreasonableness of a rule whose 
base gives only about 250 1b. pressure per square foot, as against a 
possible pressure of 10001b. Perhaps 10001b. is an excrescence, 
which requires the aid of the mallet and chisel. Remember all 
arguments are upon vessels in motion. Suppose a small 

. vessel—say a steam launch, made by one of our best makers—she 
may have a 24in. propeller, the centre being 24in. under water 
when on an even keel. How altered are the conditions when she 
is at full speed—stern deep down in the water, bows elevated, and 
a great part of her keel very much in evidence. Would it be 
correct to calculate the thrust from a head of 24in.? 1 need make 
no comment. 

I am much obliged to ‘Tin Tack” for his very .favourable 
criticism ; but must say the same to him as I have said aforetime, 
that Iam seeking knowledge, hoping and expecting that I may 
find light. To my mind, he is nearing the very verge of discovery. 
I certainly think the hydraulic mean has something to do with 
screw propulsion, How much I cannot say; 1 only want to know. 





He says all the results of —_—_ and experiment prove the 
contrary. Herein lies the difficulty. I dare not suggest that 
practice and experiment are wrong. I quite enter into the feelings 
of the juryman who said of his eleven brethren that he ‘“‘ never 
came across eleven more cantankerous men in his life.” Of course 
it was gross presumption on his part; still, he argued the point, 
and I want to. 

‘Tin Tack ” is evidently more sure of his ground than I am ; he 
positively asserts that a propeller derives its thrust entirely from 
the resistance of the water driven astern. No ambiguity here. 
He qualifies his statement by saying that, ‘‘if the propeller did not 
really or virtually drive water astern there would be no thrust. 
In my obtuseness, I could better comprehend the assertion if he 
and others had said, left astern. Driving water astern seems to 
me analogous to the boy who excused himself for being late by 
saying, the ground was so part that for every step forward he 
went two back, and being asked how he got to school under such 
conditions, the rascal replied that he turned round and walked the 
— way ; the rogue must have known something about negative 
slip. 

Again, ‘‘ Tin Tack” asks the question, ‘Is slip simply the result 
of water going astern? If so, how does it happen that a screw 
which has too much slip probably drives astern more water than 
one with less slip?” He says ‘‘ probably ;” he’s not sure. Here, 
I believe, is the whole condition, which will answer the question of 
Professor FitzGerald. Shall we answer ‘‘ Tin Tack’s” question in 
the affirmative—yes ; and answer Professor FitzGerald by asking 
sey give the known slip, pitch, &c., of the examples enumerated 

im ! 

Then, dealing with the statement ‘that the propeller derives its 
thrust entirely from the resistance of the water driven astern,” we 
may in very homely fashion state it thus:—Place two trucks, 
mounted on wheels, end to end, and between them an open spiral 
spring, put under compression—release the spring—its reaction 

rives away the trucks from each other at equal velocities, 
Proceed again, but secure one truck, leaving the other free— 
release the spring—we have the same thrust, but how different are 
the results, In the one case the trucks are driven away from each 
other ; in the latter case one truck is driven away and the other is 
only left behind. Therefore, if thrust is due entirely to water 
diiven astern, then the first experiment should produce the best 
result on the truck representing the ship. Doesit! Certainly not! 
Then why should we seek for different conditions because we are 
dealing with water? If the assertion is true, how does the 
Teutonic obtain her speed with only 11 per cent. of slip? No 
difficulty is presented if we agree in saying that the water is 
left astern, relatively to the movement of the ship, not driven. 

Is slip simply due to water going astern? I will not attempt to 
assert, only suggest that possibly slip may not be the result of 
water going astern, but may be accredited to quite a different 
circumstance, viz., want of thrust area, Is this probable, and, if 
probable, is it a weakness? Now, we must be very careful ; 
practice and experiment are against us. Before we suggest any 
probable result of slip, it will be well to lay down what we under- 
stand as slip, else we may become entangled in the meshes of some 
abstruse hypothetical argument, 

I understand slip to be the difference between the distance moved 
by the propeller in one revolution, i.¢., the pitch, and the forward 
movement of the vessel in the same time. Example :—The pro- 
pellers of the Teutonic are 28ft. 6in. pitch, the movement of the 
vessel is 25ft. 6in., the difference—3ft.—is the slip. 1 must pre- 
mise—as I have hitherto dene—that I only suggest possible results 
from what appears to me tenable conditions. Now, in the example 
we have cited the propeller, due to its pitch, encloses 28ft. 6in. of 
water, then 28ft. 6in. by 750=21,450 Ib., the weight of a bar of 
water lft. square by 28ft. 6in. long. The progress of the vessel is 
only 25ft. 6in., then 25ft. 6in. divided into 21,450, the quotient is 
830 Ib.; hence 21,450 Ib. equal the weight of a bar of water lit. 
square by 25ft. 6in. long. Can this be so? Why not? As the 
pressure of the water is due to the hydraulic head, this increase 
of water, due to slip, must necessarily move in the direction of the 
weakest part of the nut—in the present case it should be upward ; 
consequently the hydraulic head is raised. If this be true, we can 
account for an increased blade thrust greater than that due to the 
normal immersion of the screw shaft. 

Now, is this a true statement of what does take place? If so, 
another base is formed—or, rather, a surer base—for propeller 
calculations. I cannot for one moment suppose that this suggestion 
will be accepted—practice and experiment are against it. If true, 
my statement in my first Jetter will be borne out, / ¢., that it was 
not a very formidable problem when stripped of its finery, 
including 8 gossamer of a vacuum and the more solid strands of 
its rope. ; 

Of Saliiehs the foregoing are merely suggestions. If they were 
only true, how easy would it be to design a propeller to suit 
different conditions. A shallow-draught vessel would be fitted 
with a propeller of small diameter, suited to its immersion, the 
pitch being designed to give a definite slip, which, instead of being 
a weakness, would be a means of obtaining an equal thrust with 
less area of disc surface. The question as to the limit of slip could 
readily be tested. Iam pleased to see that Professor FitzGerald 
and ‘‘Tin Tack” are b ing iled. To both I may say 
that I am not confusing the hydrostatic pressure with the thrust of 
the blade; I am attempting to reconcile them—that is, hydrostatic 
pressure is a function of thrust. JOHN Batey. 

Dublin, March 14th. 





Sir,—I have some hesitation in plunging into the discussion 
which has gone on for some time in your columns. I want some 
information, however, and I dare to hope that Professor Fitz- 
Gerald, or ‘‘ Tin Tack,” or Mr. Batey will supply it. The question 
I am about to ask, however, only indirectly refers to screw pro- 
pellers, but before coming t. it I will put myself in court by com- 
menting on Professor FitzGerald’s remarks on calculating thrust. 

I quite agree with him that the formula he gives is a fearful and 
terrible thing, not to be lightly dealt with or tackled by any man 
whose soul is not delighted with mathematical puzzles. But is 
such a formula necessary? I think not. There is no difficulty, 
for example, in ascertaining the resistance of a flat board pulled 
through the water. Take Beaufoy’s experiments, for instance, or 
Froude’s on solids of least resistance. Again, we have only to calcu- 
late, from average pressures in paddle-wheel engines, the turning 
moment in order to ascertain the resistance which the water 
offers to the passage through it of a float board of given area. 
Here, then, we have the elements necessary to calculate the thrust— 
in other words, the resistance which the water can offer at any given 
s to a surface through it, the plane of the surface 
being at right angles to the direction of motion. Now, this being 
so, there ought to be no difficulty whatever in calculating the 
thrust which a screw propeller can exert, without any regard to 
the weight of water moved astern, or the area of the screw disc, or 
anything but the area of the blade and its virtual velocity ; and 
this being the case, there ought to be no trouble in calculating a set 
of tables from which the pressure per square foot to be had vith 
any screw, moving at any given speed, could be obtained almost at 
a glance, and with this before us we should be at once in a position 
to calculate the area of screw blade, &c. &c., for any required speed 
and power. = 

Now I will put the question to which I want an answer. 

If in a suitable boat I fit powerful pumps, I can direct a jet of 
water over the stern, and the reaction of the jet will propel the 
boat. This method is not very efficient, because there is too much 
work done on the water and too little on the boat. It is probable, 
however, that a return of some 15 per cent. of the power can be 
obtained, or, say, one-third of what could be got with good 
feathering paddle-wheels. 

Now it is stated that a Pelton wheel will give out about 83. per 
cent. of the work stored in the jet impelling it. Let, now, the 
propelling jet of which I have spoken be made to operate on 





the vanes of a Pelton wheel, and let that wheel drive a pair of 
paddles, or a screw propeller, what would be the result ? 

In the first place, the reaction of the jet on the boat would re- 
main totally unaffected. That would be the same whether there 
was a Pelton wheel, or was not. i 

In the second place, as the wheel and the jet would trave! 
through space together, the efficiency of the wheel would remain 
unimpaired. That would be 83 per cent. of the water energy, and 
of this some 50 per cent. would realised by the paddles. We 
should then, as it seems to me, have, say, 414 per cent. of the 
engine power got back by the Peltcn wheel and paddles, and 15 
per cent. got back by the jet reaction, giving a total of 564 per 
cent. of the engine power available for propulsion, which is a very 
high result indeed, and might possibly be increased. 

I am unable to see where my reasoning is erroneous. I shall be 
much obliged to any correspondent who will explain the flaw if 
there be one. J. B. Dopss. 

Plymouth, March 16th, 





THE VALUES OF y AND J. 


Sir,—In my work on ‘The Transmission of Power by Fluid 
Pressure ”—for your fair and impartial review of which I avail 
myself of the present opportunity to thank you—I tested the 
approximate correctness of the value of J fixed upon by Joule, 
from the results of his mechanical experiments, by equating the 
work done in raising the temperature of air by adiabatic compres- 
sion to the work done in raising its temperature by the application 
of heat. For the numerical valuation te adopted the values of the 
specific heat of air at constant pressure and constant volume, given 
in the tables of D, K. Clark’s ‘‘ Manual for Engineers,” viz. :— 

Specific heat at constant pressure = “2377, 
me ‘“: » volume = ‘1688, 
the corresponding values of y being 1°408. With these values, to 
my utter astonishment I found the resulting value of J to be 
771°93 foot-pounds, or only “(7 foot-pound different from the value 
assigned by Joule. It is quite impossible that the results of 
experiments conducted on totally different principles, in which 
extremely delicate allowances have to be made for the conducticn 
of heat by surrounding bodies, of which the free external air forms 
one, can so nearly agree ; and I have all along felt confident that 
an explanation of the remarkable coincidence would be forth- 
coming. Within the past two weeks I have found that explanation 
in D. K. Clark’s ‘‘ Manual.” In the chapter devoted to the theory 
of heat, it is acknowledged that the specific heat of air at constant 
volume has not been arrived at experimentally, but has been 
deduced from the accepted experimental value of the specific heat 
at constant pressure by calculations based on the assumption that 
the exact value of J is 772 foot-pounds ! 

Many authorities adopt 1°401 for the value of y. With this 
value and the value 1688 for the specific heat at constant volume, 
we have 

J = 785-4 foot-pounds, 
If, however, we adopt 1°401 for the value of y, and ‘2377 for that 
of the specific heat at constant pressure, the value of the specific 
heat at constant volume will be +1697, and we shall have 

J = 781°6 foot-pounds, 
I am informed that some American experimenters have recently 
been making mechanical experiments to test the value of J, and 
have decided to adopt 780 foot-pounds as the value of J. 

It is clear that with our present experimental knowledge we 
cannot with due regard to scientific accuracy affirm more than that 
the value of J has been proved to lie between the limits of 770 
and 790 foot-pounds. Ifthe values of the specific heats of the various 

rmanent gases at constant pressure and constant volume had in 
Both cases been arrived at by experiment, we could calculate the 
corresponding values of J, and probably be able to narrow very 
much the limits between which its value must lie. It'is impossible 
to determine the exact value, but this cannot differ by more than 
1 per cent. from the average of the values thus obtained and of the 
values obtained by the mechanical tests of the American engineeis 
and Joule. WILLIAM DoNALDson, 

March 17th. 


THE RELATION 





BETWEEN PRESSURE AND TEMPERATURE IN 
STEAM. 


Sir,—In your issue of the 13th ult. I notice the formula Log. T 
= ‘222 log. P + 20714, given by Mr. P. J. T. Estler, which con- 
nects with fair accuracy the pressures and corresponding tempera- 
tures of steam between 25 1b. and 300 lb. absolute pressure, and by 
substituting -22 for 222 fair results as low as 10 lb. absolute are 
obtained. The great objection to this, as well as many other 
formule given for the same purpose, is that it is of little use unless 
one happens to have a book of logarithms to hand, so that for 
practical purposes it would be much simpler and easier to deal 
with a book of tabulated pressures and corresponding temperatures. 
It may, however, be useful in the various theoretical investigations 
in which a knowledge of the algebraical relation between pressure 
and temperature is required. 

Many engineers carry pocket note-books, and some of these may 
consider the following two formule, which involve nothing beyond 
the “‘ taking of a square root,” worthy of a little space in them. 
They are the equations to ellipses to which the assigned portions 
of the ‘‘ Temperature-Pressure Curve” approximate very closely 
indeed. These equations, with slight modifications in the con- 
stants, may be made to give results still nearer those found by 
experiment, but they then become less wieldy ; and I venture to 
think that the formule given below leave little to be desired. 

For pressures between 50 1b. and 350 Ib. absolute, use 


T = 228 + -277 vy (2113 = p) (p — 29). (1) 


Pressure Temperature Tempcrature 
absolute. by table. by formula (1). 
ree ae eee ee oo oo SB 
Th es) nk: ew oe we ce, SS as 307°8 
is haa: i'm tae, Ya ade 327°7 
125 o« OHS .. 344°0 
150 -. 358°1 358-0 
200 ac See 381-4 
250 -. 3 .. 400°7 
300 oo 417°0 .. 417°1 
ey ae rary ee edi we 431-4 

And for pressures between 50 Ib. and 51b. use 
T = 138-3 + 1389 ./ (278 — p) (p — 3 9). (2) 
Pressure Temperature Temperature 
absolute. by table. by formula (2). 
oO . os Se .. sq sa! 
45 ec; Se as 274°2 
40 oo Il .. 267°1 
35 ok ee 259°1 
— ee Re 250°1 
6d ae Fen a oe ee en 239°8 
- yaa ee os ee 227°8 
ae ee mr x, at 213°3 
| ea ae ee eT ee  e oe . 19474 
ee ae eee ee 162°3 


J. H. Pmt, 
H.M.S. Plassy, Newcastle-on- Engineer, R.N. 


Tyne, March 10th. 
(For continuation of Letters see page 251.) 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: William W. 
White, to the Racoon, to date April 2nd. Acting chief engineer : 
William J. Mabb, to the Humber, to date February 20th. Engi- 
neers: George G. Knight and Percy Bingham, to the Pembroke, 
additional, to date March 24th; and Alfred Hills, to the Racoon, 
to date April 2nd. Assistant engineer: Herbert J, Leader, to the 
Racoon, to date April 2nd. 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Mesars. GzROLD anv Co., 

LEIPSIC.—A. TwieTmeyver, 5 

NEW YORK.—IntrernationaL News Company, 88 and 85, 
Duane-street. 
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H. J. P.—No single book will supply all the information you ask for. 
Read first Goodeve on the “ Steam Engine,” published by Crosby Lock- 
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Griffin and Co, 

E. U. 8.—There is nothing to choose between the two colleges you have 
named, one is as gool as the other. If you live in London, then it 
seems to us that University College will beat answer your purpose. 





STILLS 
(To the Editor of The Engineer.) 
Sir,—Could any reader kindly inform me who manufactures stills 
for making whiskey from ? J. H. E. 
{Whiskey cannot be made from potatoes.—Ep. E.] 





CRUSHING VERY HARD SILICA. 
(To the Bditor of The Bngineer.) 

Srr,—Can any of your readers tell me, by practical experience, whether 
it is cheaper to use a perforated bottom pan or a pulveriser for reducing 
a mong og it has left a Blake crusher to }in. size? L. M. B. 
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MEETINGS NEXT WEEE. 

Tae Institution oF Civit Enoingers. — Friday, April 8rd, 2 p.m. 
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THE UTOPIA DISASTER. 

THE tragic event which occurred in Gibraltar Bay 
on, Tuesday week must serve to bring most impressively 
under the attention of all who are concerned with the 
design and construction of passenger steamers, the 
necessity for promptly taking such measures as may 
tend to prevent the possibility of such wholesale losses of 
human life through eollision upon the sea. In the case 
of the Utopia we have to consider a large and apparently 
strongly constructed vessel, which, for upwards TP sixteen 
years, had continued to cross the Atlantic at all seasons 
of the year, and in every condition of wind and sea, with 
regularity and safety. During a portion of that time she 
sailed from Glasgow and Liverpool, but latterly she has 


2| taken her departure from ports in the Mediterranean. 


Throughont the whole of her career she has been 
employed in the carriage of passengers, and at times 
these vs been numbered by the hundred. Until this 
last and fatal voyage she seems to have done her work 
well, and had she not now unfortunately come into.con- 
tact with an ironclad’s ram, she might, in all probability, 
have gone again and again upon an Atlantic voyage with 
a huge and helpless human freight on board. There 
is nothing of importance to distinguish between the 
design and construction of the Utopia and that of very 
roe pp | the large majority—of other steamers 
similarly employed; and yet we find that by a 
fatal swerve from out of her intended course, due 
perhaps to a strong current or a sudden gust of wind, 
the momentary impact between the Utopia and the stem 
of a warship detracts sufficiently from her buoyancy to 
send her in a few minutes to the bottom of Gibraltar 
Bay, within a short distance of the shore, leaving 
nearly eight hundred and fifty human beings struggling 
for life in a stormy sea. We do not desire to anticipate 
the decision to which a court of inquiry may come in 
regard to the circumstances of this terrible disaster. 
It is sufficient for our purpose simply to recount the 
facts as they are reported in the public prints. Here 
we have a Clyde-built steamer of 2700 tons, long engaged 
in the Atlantic passenger trade, which leaves Naples for 
New York with 800 Italian emigrants on board, puts into 
Gibraltar to fill up with coal from her owner's coal hulk, 
and while preparing to drop anchor, collides with a 
warship, and, as a consequence, more than five 
hundréd of those on board are drowned within view 
of the shore. 

It is not our function or purpose to blame anybody for 
this terrible loss of life, nor do we suggest that, in view 
of what are the usual conditions under which the ocean 
passenger trade is conducted, there is any special blame 
to be attributed to anyone in this case. On the con- 
trary, itis to befeared that what happened in Gibraltar 
Bay on the 17th March might Goes occurred to 
ninety-nine out of every hundred steamers at present 
afloat; and that as regards casualty by col- 
lision, the safety of passengers on the sea is for the 
most part to be found in the skill and care of the 
navigators rather than in the design of the vessels them- 
selves. The shell of the strongest ship is necessarily so 
thin that contact, when in motion, with anything harder 
than water must inevitably result in penetration and the 
admission of the sea. After that the fate of the passenger 
depends upon the capacity of the compartment into 
which the water flows. If the compartment is so limited 
in size that when full of water to the sea level the vessel 
has still sufficient buoyancy to keep afloat, and if the 
bulkheads bounding the compartment are sufficiently 
strong to endure the strain thus brought upon them, then 
the passengers are safe. Safe for a time, at least, until 
they can be removed from the damaged ship, and alto- 
gether safe if favouring conditions of wind and sea enable 
her to reach port in her injured condition, as did the City 


|of Paris last year. The worst place in which any 


steamer’s side can be penetrated is abreast her machinery 


at | or boilers, as then her propelling power is lost. But if 


that space is so large as to admit water enough to sink 
the ship, then the mischief is at a maximum. This was 
the case with the Utopia, and her fate would be shared 
by the great majority of her sisters in the mercantile 
marine if similarly circumstanced. 

But should such a fate be a necessary consequence of 
such an accident to a passenger steamer? The best 
answer to that question is afforded in the statement 
that such a fate would not befall certain passenger 
steamers if injured as was the Utopia. There are many 
vessels afloat, and several now being built, which had 
they been borne down upon the Anson’s ram, as was the 
ill-fated Anchor Liner, would now be afloat without the 
loss of a soul. Why, then, should not all certified 
passenger steamers be so constructed ?- Why should any 
steamer constructed otherwise be certified as fit to carry 

engers? We leave these questions to be answered 
y those who alone are in a position to afford authorita- 
tive replies. 

Happily a Bulkhead Committee is now engaged in 
taking evidence upon this important subject. Ere long 
it is to be hoped they will = in a position to present 
their report to Parliament, and after that we trust. such 
measures will be enacted as will preclude the recurrence 
of disasters like that which we have been considering. 
Without attempting to anticipate the conclusions of the 
Bulkhead Committee, we may be permitted to remark 
that more than one line of ocean steamers have already 
taken steps to provide themselves with what are, 
practically, unsinkable vessels. One such, now being 
completed for sea, has recently come under our own 
attention, and it was gratifying to see . how 
conscientiously and carefully the problem had been 
worked out by her builders. Not only'in the extent 
of her sub-division, but also in the strengthening 





and stiffening of her numerous watertight bulkheads, 
had every care been taken to minimise the volume of 
water which could get into the ship, and safely to localise 
it when there. What was done in that ship has been 
done in others belonging to other owners, and might be 
done in all. vessels intended for the carriage of great 
numbers of passengers or emigrants. It is not suggested 
that these measures are practicable in purely cargo- 
carrying vessels, or in others in which the life-saving 
appliances are adequate to the needs of the few on board. 
But when vessels are licensed by the State for the con- 
veyance of hundreds of human beings, of whom a large 
proportion are women and children, then we most em- 
phatically insist that all should be done which is humanly 
possible to render them safe against such a fate as befel 
the human freight of the Utopia. 


M. BARBA ON ARMOUR PLATES FOR SHIPS. 


In answer to an invitation sent by the council of the 
Institution of Naval Architects to Messrs. Schneider, 
M. Barba read a paper on “ Recent Improvements in 
Armour Plates for Ships.” It is almost unnecessary to 
say that such a paper contained very valuable matter. 
We are able to add, however, that the tone throughout 
was most fair and temperate. The writer commenced 
by taking a review of the trials which had been carried 
out since the first serious appearance of steel plates in 1876, 
from which trial undoubtedly may be dated the improve- 
ment in plates which, whether solid steel or steel-faced 
armour are considered, chiefly consists in resisting the 
projectile, and in many cases breaking it up before its 

int enters to such a depth as affords support to the 

ead. M. Barba records, among others, the trials at 
Ochta in 1882 and Amager in 1884, when the compound 
plates had the victory. He explains the Ochta victory by 
the badness of the representative steel plate, which, he 
says, by an inexcusable omission, had not been tested. 
Compound armour makers, it is to be noticed, urge 
that steel lends itself peculiarly well to the selection 
of champion plates, being more variable in quality 
than compound armour, if no expense is grudged 
in testing every plate made, until a really good one 
presents itself. This process is, of course, perfectly fair ; 
but supposing the contention to be true that steel varies 
more ti compound armour, the steel obtains an advan- 
tage. It should be explained that it is understood in 
this country that the “test” given to champion steel 
plates is simply to make the plate double the required 
size, and fire at one-half, but we are not able to say if 
this is correct. M. Barba does not plead for the Amager ~ 
steel plate of 1884 that it was exposed to unfair stress by 
being at one end of the target, and therefore unsupported, 
which is the usual plea put forward in its defence, but 
he states that it was impossible to obtain a supply of 
compound plates for the Iver Hvitfelt equal to the 
champion plate previously tested. Compound makers 
advanced the same statement with regard to steel after the 
Italian trials of 1884, when the steel had the victory. In 
the other competitive trials, M. Barba claims the victory 
for steel. Speaking broadly, compound plates made the 
running early in the race, with the result that Germany 
and Russia established the manufacture of compound 
armour, while the subsequent success of solid steel has led 
to its manufacture being adopted in the Terni works in 
Italy, and also in America, and more recently at Vickers’ 
works in Sheffield. M. Barba may fairly claim that steel 
has the advantage at present, with the results obtained 
at Annapolis and Ochta last year to support him, and 
compound plate makers would do well to admit this, and 
buckle to so as to make up lost ground, instead of 
endeavouring to discount results which are patent to any 
fair mind. Compound armour will lose ground fast, both 
on the Continent and even at home, unless marked 
improvement takes place; and the firgt promise of 
earnest effort to improve is the admission of the neces- 
sity for it. As we have continually said, it appears to 
us that there is every reason to hope for such efforts 
being crowned with success; but of this more hereafter. 

Omitting the question of the particular formula used 
for calculation, we pass on to M. Barba’s examination of 
the stress experienced by projectiles in the act of pene- 
tration. He considers that the direction of stress on 
the head of a projectile is approximately normal to its 
surface at each point, and that the rear portion sticks 
and breaks apart against the head. This is as nearly as 
possible what we enunciated in a series of articles in 
1872, illustrated by drawings showing the effects exhibited 
in fragments of projectiles of the various shapes then in 
use.! Naturally, M. Barba appreciates the advantage of 
resisting the projectile before it obtains support by 

enetration into the plate. This would be expected, but 

ly, perhaps, that the advantage of the hard face of 
compound armour should be so fully recognised by him 
where medium or inferior projectiles are employed. 
M. Barba, however, concurs more closely still with the 
conclusions in this country, for he perceives and admits 
the advantage of lamine of various qualities in a plate 
in resisting fracture; thus, he admits that a steel plate is 
more liable to crack than a good iron plate, which fact he 
partly attributes tothe presence of layers of cinder in the 
wrought iron. 

M. Barba, however, considers fracture a very 
secondary matter to perforation, and we fully agree 
with him, having long urged the adoption of harder 
armour in connection with a good system of bolting. In 
all this there is the close accordance in conclusions which 
follows from the thorough threshing out of a problem. 
M. Barba, however, next points out a point which has 
not been grasped, we think, thoroughly by any of us in 
this country, namely, the difference in the stress brought 
on a plate by projectiles of different calibres ; we presume 
best illustrated when the striking energy of both is the 
same. He considers that we.do not test the tendency to 
fracture in plates by firing projectiles as small as 6in. in 
calibre. The question of temperature is also one with 
"1 The same cuts and matter afterwards appeared in “ Armour and it 
Attack by Artillery,” Part I., pp. 13, 14, &c. 
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which we have not concerned ourselves. M. Barba 
states that iron as well as steel behaves differently under 
fire at low temperatures, the liability to crack being 
much less at 17 deg. than at Odeg. Cent. The value of 
nickel is mentioned as increasing ‘‘ notably the degree of 
hardening.” It is suggested that large projectiles even 
of the best quality may perhaps be broken up by armour 
of the future, which M. Barba is confident will improve, 
and he suggests that such improvement would be 
accelerated if other makers devoted themselves to the 
manufacture of solid steel, which he considers the best 
class of armour. 

Here, then, seems to be the place to suggest what we 
have before advocated, but which must be insisted on 
again and again in order to gain attention, viz., the em- 
ployment of the compound principle with harder armour 
than we have hitherto employed. M. Barba, we have 
seen, like every one else a understands the question, 
lays stress on the value of a hard surface, and also consi- 
ders fracture a secondary question. These are the premises 
on which we have based our suggestion. We maintain that 
compound armour has suffered by the yielding of the soft 
mass of the foundation plate of wrought iron, and that 
steel has stood up better to the blow of the shot under 
most conditions. Consequently the mass of the com- 

ound armour ought to be made of harder material. We 
lieve that harder iron is now being employed. We are 
sorry to hear it, for steel must, in the long run, beat iron, 
and we regard the most hopeful plate to consist of a hard 
steel face with a softer steel back or foundation. It may 
_be asked, Will this beat solid steel of the same quality 
throughout? This, we think, entirely depends on the 
power of the face plate to adhere to the foundation. Let 
it be granted that this can be secured, and sooner or later 
the compound principle ought to have the victory. It is 
nothing to the point that steel has lately beaten com- 
pound armour as hitherto made. Let steel be admitted 
to be as excellent as possible for the mass of the plate, 
it must surely be also admitted that such steel armour 
would be better if a much harder face could be given. No 
treatment has hitherto given so hard a face to solid steel of 
one quality throughout as can be given by a steel of a 
different quality attached by the compound process. Only 
let the attachment be proved to be trustworthy, and suc- 
cess surely ought tofollow. Plate makers, have, we fear, 
special difficulties to contend with, specially the fact 
that fracture is made too much of, in this country. At the 
recent Ochta trials we argued that the Schneider plate 
was slightly preferable to the very excellent Vickers’ 
plate, because while the fracture would not have really 
threatened the efficiency of a vessel, there was less 
chance of perforation, and also the back of the plate being 
little deformed, the supporting structure was scarcely 
injured, and repair would be a much less serious matter 
than where ribs and bolts are displaced and broken. 
Altogether, M. Barba’s paper only supports our convic- 
tion that steel armour on the compound principle, and as 
a whole harder than we have hitherto used it, offers the 
best protection to ships. We have found little to remark 
on in the discussion, the most important fact being that 
brought out by Mr. White, but known to many before, 
that nickel had been tried two years ago in this country 
in armour plates. 


AMERICAN BLAST FURNACE PRACTICE. 

OxE outcome of the visit of the Iron and Steel Institute 
to the United States last year is the attention which has 
been attracted to American blast furnace practice. It 
has long been known in this country that ironmasters in 
the United States pride themselves on the enormous 
quantities of pig iron they can turn out per week or per 
year from a single furnace. The precise facts, however, 
were not available until last year, when Americans left 
no stone unturned to satisfy their guests on every con- 
ceivable point likely to interest a mining engineer or an 
ironmaster. The information thus obtained has been 
made the subject of more than one useful paper. Among 
these may be specially mentioned Mr. Hawdon’s paper 
on * American Blast Furnace Practice,” read before the 
Cleveland Institution of Engineers on February 28rd. 
This paper has already been noticed in our columns, but 
in no way exhaustively, and we make no apology for 
returning here to its consideration. 

Mr. Hawdon was the special guest of Mr. Gayley, the 
manager of the famous Edgar Thomson Works of Messrs. 
Carnegie, and was thereby placed in an admirable position 
for obtaining information. What he learned fortunately 
admits of being broadly stated in a few lines. The 
Edgar Thomson furnaces have the largest output in the 
world; one furnace, for example, 80ft. high, with a 22ft. 
bosh, and an 11ft. well, turning out as much as 2400 tons 
of iron per week, while the general make is 1700 tons per 
week and more. This enormous output is obtained by 
using an ore containing as much as 63 per cent. of iron, 
and blowing with as much as 10]b. pillar of blast. As to 
the object sought to be obtained, that is very neatly 
summed up by Mr. Hawdon in the following passage :— 
“In manufacturing pig iron Englishmen endeavour to 
keep before them, and carry into practice two chief points 
which are essential to successful working—viz., economy 
of fuel and output of production. In America, where 
profits have run higher than in England, and for longer 
periods—fuel, too, being cheaper in the States than in 
England—the chief aim of the manufacturer has been, 
and now is, large output; secondly, fuel economy; 
whilst in England, where we have to be content with 
smaller profits, and sometimes none at all, the first object 
is economy of fuel and working, next, increased output. 
Probably whilst seeking to attain these ends both have 
rather overshot the mark of their respective aims, whilst 
the aims of both are probably correct under their respec- 
tive conditions.” 

We are more concerned, however, with the means 
adopted to obtain an enormous output than we are with 
the policy of the American ironmaster. These consist in 
using high-pressure air, excellent ore, and admirable 
coke, the latter almost without stint; and even under 





these conditions the consumption of fuel does not com- 
pare very unfavourably with English practice, amounting, 
as it does, to about a ton of coke per ton of iron, some- 
times less, sometimes more. One of the most noteworthy 
differences between English and Americin practice is 
that in the United States each furnace—or at most each 
two furnaces—has a blowing engine to itself. The 
engines are fitted with governors, and are run at a pre- 
determined speed, suited to the quantity of iron which it 
is wished to make per day. Mr. Hawdon made, in 
dealing with this part of his subject, a statement which, 
as it stands, is apparently opposed to modern teaching on 
the flow of air through orifices. The condition of the 
furnace, he said, determined largely the volume of air 
passing through it. Speaking of the English practice, 
with several furnaces taking air from one common main, 
he said that the free working furnace “ already making 
most iron, got most blast, causing it to make more, and 
probably drive so hard as to run off its quality; whilst 
the furnace that is not working freely, or is perhaps 
scaffolding, does not, for the reason that it is so working, 
allow a sufficiently easy escape of blast through suc 
particular furnace, and that at the very time when the 
furnace requires the blast to bring it back to proper 
working; and so they go on in see-saw sort of fashion, 
—first one furnace gets most blast, then another, and the 
consequence is more or less irregularity of working.” Now 
it is clear that the only agency likely to interfere with the 
flow of air through the tuyere is ne te we may term the 
back pressure in the furnace at the tuyere level. But it is 
generally understood that the delivery will be the same 
whether the air is discharged into a vacuum or into a 
back pressure not greater than 50 per cent. of the dis- 
charging pressure. Thus, air at a total pressure of 25 lb. 
will escape through an orifice at the same rate as though 
it flowed into a vacuum so long as the back pressure 
does not exceed 13°5 lb., and near these pressures the 
effect of a rise in back pressure will be small. It would 
seem, therefore, that any possible rise of pressure near 
the tuyere limit, that scaffolding can bring about, would 
scarcely be adequate to produce the increased resistance 
to the engine on which Mr. Hawdon dwelt; and in the 
discussion which followed the reading of his paper, Mr. 
John Gjers, a man of enormous experience in blast 
furnace work, stated that he had never met with any 
trouble of the nature specified in the passage we have 
just quoted. That the governor may be of use is, we 

ink, quite probable; but we are disposed to doubt that 
its utility depends on the.condition of the furnace. 

As is to be expected, furnaces driven to excess like 
those of Messrs. Carnegie do not last long. They require 
relining every thirty months or so. That is to say, they 
last about one-third as long as an English furnace, and 
this, notwithstanding that water is used lavishly and 
recklessly to keep the boshcool. The tuyeresare of bronze, 
outside of which are bronze coolers, and Mr. Hawdon 
finds that a tuyere could be replaced in as little-as eight 
minutes. The whole practice seems to be an embodiment 
of Mr. Legree’s famous policy in dealing with his slaves, 
“Use up and buy more.” In the United States this, it 
seems, is found to pay; but we are by no means disposed 
to think that it would pay here. Mr. Hawdon appears 
to have been in a manner carried away by what he saw. 
The facts were no doubt put before him in a startling 
light.. He was much impressed, for instance, by seeing 
three brooms stuck on the top of one furnace, to show 
the largest output for a day, week, and year. The brooms 
were used somewhat like Van Tromp’s, to show that 
creation had been swept by that particular furnace. 
When, however, Mr. Hawdon’s hearers who had not 
noticed the brooms, or had not been in the States, came 
to deal with the facts in the discussion, it was soon made 
clear that the whole point at issue was simply this: Wanted, 
a given weight of pig iron per week. Is it better to make 
that in one furnace than in two? The American iron- 
master thinks it is best made in one; the English maker 
thinks it is best made in two. Each is probably right, 
bearing in mind all the working conditions. But however 
sound the American practice may be, there is nothing 
about it to cause alarm in this country, or to foster the 
belief that American ironmasters understand how iron 
can best be made more fully and clearly than such men 
as Sir I. L. Bell or Mr. Cochrane. As Mr. Howson 
said, “We know that American furnaces turn out 
enormous quantities of iron, but we do not know 
their troubles. We often get a printed slip, ‘The 
largest make of pig iron that the world has ever 
seen;’ but it is not often we get a circular, ‘ The 
most troublesome furnace that ever was known.” 
Most of the speakers during the discussion, curiously 
enough, seemed to take it for granted that it was 
only within comparatively a few years that blast 
furnaces had been used in America. Mr. Stead, indeed, 
disputed Mr. Hawdon’s assertion that they had com- 
menced in the States with Cleveland practice. ‘They 
had,” said Mr. Stead, “ done nothing of the kind. They 
began with furnaces with deep boshes and wide tops, 
burning 25 cwt. to 26cwt. of coke per ton.” Mr. Stead 
and others forget the Lehigh Valley anthracite 
furnaces, which more than thirty years ago were worked 
with pillars of blast of 4lb. to 6lb. These were, we 
believe, the first blast furnaces erected in America. 

Whatever may be the advantage of the American over 
the English system, we shall soon have an opportunity of 
knowing, because Mr. E. V. Martin has initiated the 
American system at the new Dowlais Ironworks, and 
the experiment will be watched no doubt with interest. 
For the rest, we may say that Mr. Hawdon’s able paper, 


and the discussion which followed it, have done nothing |. 


to shake our conviction that English ironmasters have 
practically nothing to learn from Americans concerning 
the construction or working of blast furnaces. 





COAL MINING IN AUSTRALIA. 
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Some interesting information with 
bilities of coal-getting in Australia has 





representative of a Sheffield newspaper by a well-known 
South Yorkshire colliery proprietor. Mr. George Blake 
Walker, of the Wharncliffe Silkstone Pits, has just returned 
from the colony, where he has been investigating certain coal 
measures on behalf, it is understood, of an English syndicate. 
The central part of Eastern New South Wales, he says, is 
probably underlaid by coal measures of considerable thick- 
ness, from a point seventy miles north of Sydney to the 
same distance south of that city, and extending beyond the 
Blue Mountains, which lie to the west. Over the coal strata 
is the Hawkesbury sandstone, a remarkable formation which 
has puzzled geologists very much. Researches tend to: show 
that the coal measures are probably continuous over the area 
named, varying from the points at which they come to the 
surface toa depth of some 3000ft. in the neighbourhood of 
Sydney. There a bore, now being put down, is expected to 
pierce to that depth. Of three groups of coal seams, the 
~ ge contains most of the coal that is being worked. 
Mr. Walker says of the Australian coals that their 
most distinctive characteristic, as compared with English 
seams, is their extreme variability. A stratum of coal 
which is 14ft. thick at one point may have dwindled 
to 7ft. within a mile, and within another mile may have 
attenuated, so as to be valueless; another seam in the 
same locality may present directly opposite features. The 
uncertainty of the seams makes mining operations more 
risky than in England. All minerals are now reserved b 

the Government, and areas are leased by it to applicants 
on certain fixed terms. During the past few years a remark- 
able developmentof coalfields has taken place, but in many cases 
the Government concessions are taken Ae as a speculation to be 
sold to English people, and “exploited” as companies. In 
too many instances the only people who profit are the 
vendors. ‘There is any amount of workable coal,”’ says Mr. 
Walker, “‘ but the Australian coal market is a strictly limited 
one, and the collieries already in existence are more than 
able to supply all the demands which are likely to arise for 
many years.” 


IMPORTANT DRAINAGE ENGINEERING PROPOSALS, 


THe South Staffordshire Mines Drainage Commissioners 
propose to expend about £100,000 in underground drainage 
operations. It is stated that the immense quantity of 
50,000,000 tons of valuable coal await only the enterprise 
and skill of the mining engineer to be released from their 
present water-logged condition and rendered available for 
use in the engineering and metal trades of the Midlands. A 
report issued this week by the bondholders’ committee asks 
for the formal sanction of the Commissioners’ creditors to 
the Bill now before Parliament, with the object of creating a 
preference debt for the desired £100,000 for the needful 
extension of the present drainage works. In the interests of 
mining engineering, we trust the committee will receive full 
support. 








MR. DAVID GREIG. 


. WE regret to have to announce the death of Mr. David 
Greig, which took place on the 20th inst., at his residence, 
Headingley Hill, Leeds. For a considerable time Mr. 
Greig’s health has been failing. As many of our readers are 
aware, he was one of the partners in the extensive engineer- 
ing concern of Messrs. John Fowler and Co., Hunslet, known 
throughout the world as the Leeds Steam Plough Works. 
Mr. Greig was in many respects a remarkable man. He 
possessed indomitable energy, keen business aptitude, and rare 
perception, as well as considerable mechanical ingenuity. 

In bringing the steam plough to its present state of per- 
fection Mr. Greig played a notable part. The history of that 
great engine of cultivation is one of considerable interest. 
The invention originated with several men, amongst others 
being a Scotch gentleman named Fiskin. The implement 
he invented resembled a joiner’s bench on wheels, with a 
plough on each side. The mechanism was so arranged that 
whilst one plough was at work the other was raised out of 
the ground. When the end of the furrow had been 
reached, the raised plough was let down and the other 
raised so that the implement might travel in the opposite 
direction. Thus the ro worked alternately. The 
propulsion was effected by water-power. The late Mr. 
John Fowler was thea a young man practising as an 
engineer in London, and it occurred to him that this 
somewhat rudely - constructed implement might be greatly 
improved, and that steam power might be applied to it. He 
decided to try what he could do. Having made arrange- 
ments with Mr. Fiskin, who had ~" his novel plough, 
Mr. Fowler set to work, and with the aid of the late Mr. 
W. Worby produced the balance -- The skill of an 
engineer was not all that was required; agricultural expe- 
rience was also needed. Mr. Fowler was fortunate enough 
to secure the aid of Mr. Greig, who had been engaged with 
his father in farming in the north of Scotland. At the out- 
set, what was termed a straight-beamed plough was made, 
with three bodies and breasts at each end, two of the beams 
being of wood and the third of iron. The latter, which was 
in the middle, could be shifted so as to alter the width of the 
furrow. The engine worked a separate windlass with two 
drums to wind the ropes by which the plough was propelled. 
Subsequently a winding drum was attached to the engine, 
and still later the clip drum. The clip drum prevented the 
slipping of the rope, which had previously been a serious 
drawback. 

The improved implement had a favourable reception. Some 
of the first ploughs turned out went to Egypt, but there was 
also a demand for them in this country. By degrees other 
improvements were made, both in the implement and in the 
engine. Mr. Greig then discharged the duties of outside 
manager, and travelled to secure orders, introducing various 
improvements. The steam plough works were started at 
Hunslet about thirty years agoon a small scale. Only about 
a hundred workmen were at first employed, the work being 
confined to the production of the ploughs, Worby’s self- 
moving anchors, and engines. Previously much of it had been 
done at the Airedale Foundry. Mr. Greig became a partner in 
the concern about 1864 on the death of Mr. John Fowler. It 
was not until 1867 that other branches of engineering were 
added. The work of improving the steam plough, and adapting 
it to various kinds of work was continued, however, and in order 
to ascertain what were the requirements of other couutries, 
as well as to obtain orders, Mr. Greig travelled nearly all 
over the civilised globe. His services in this respect were 
invaluable to the concern, and it was largely owing to his 
untiring efforts that the firm obtained its world-wide reputa- 
tion as the producer not only of an implement which was 
admirably odiged to the cultivation of extensive tracts, but 
the Leeds Mercury says, of many other appliances, and for 
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other pu s. The works now cover about eight and a-half 
acres, and they give employment to some 1600 workmen. In 
the development of this important establishment Mr. Greig 
played a prominent part. 

The deceased was a Justice of the Peace for the borough 
of Leeds, and for many years took a keen interest in local 
affairs. Until the introduction of the Home Rule Bill he 
was @ staunch Liberal; then he ceased to be a follower of 
Mr. Gladstone. He was a man of an unassuming, genial 
disposition, very energetic, but very firm. He was in his 
sixty-fourth year, and has left a widow, three sons, and one 
daughter ; two sons being engineers. 








THE ISLINGTON UNDERGROUND RAILWAY 
BI 


AFTER the examination of Mr. Greathead upon the nature 
and details of this scheme, 

Dr. Hopkinson was called. In the course of his evidence 
he described the production and use of the current and the 
machinery —— The locomotive gathered the current 
from the middle rail, to which it was taken by a copper 


conductor by means of sliding contacts. These were cast [ 


iron pieces, which were suspended from below the locomotive, 
and which rubbed upon the rail. The return current passed 
by the wheels to the ordinary running rails of the track. 
The pressure, he next explained, was limited to 500 volts, but 
this was not high pressure. High pressure would be anything 
over 1000 volts. The Board of Trade had sanctioned this 
amount of pressure. The current was carried by conductors 
laid upon glass between the rails. With respect to gradients 
Dr. Hopkinson said the proposed line would be much more 
favourable than the existing line. The worst on the former 
was 1 in 50, a descending gradient, and there were ascending 
gradients of 1 in 100. But on the South London line there 
were many ascending gradients of 1 in 100, and there was a 
descending gradient of 1 in 14. The proposed line would be 
much more easy to work than the South London. 

Replying to the Committee, the witness said there would be 
no danger of the wires setting the cars on fire in case of an 
eccident. He was aware that there had been accidents in 
New York to men touching wires, but there they were using 
high pressure—2000 and 3000 volts. Here, however, the 
Board of Trade would take care that high pressure was 
not used. He himself would not care to go up to a pressure 
of 600 or 700 volts. The carriages of the South London line 
were lighted by electricity, but he did not think there would 
be danger of the lamps firing the cars in the event of 
asmash. Provision was made for cutting off the current at 
the signal-boxes. He denied that the system involved any 
danger to the gas mains. 

Sir Benjamin Baker said the proposed line would be 
identical with the existing line, except that at the stations 
iron would be substituted for brick. The difference between 
the two methods was that construction in iron meant the 
use of the shield and the filling up the spaces by grout, while 
construction in wood meant, in the first instance, the con- 
struction of a timber-lined tunnel, the timber in which was 
liable to change of form, and his experience was that 
wherever there had been a settlement the primary cause 
was the compression of the wood. At the same time he 
admitted that the whole of the Metropolitan and Dis- 
trict and St. John’s Wood Railways was constructed 
in brick, and gas and water pipes had been subject 
to disturbance, but he was not aware that any disaster 
had occurred. His opinion, based on experience, was 
that this scheme could be carried out without injury to 
property. Relating some of his experiences when engaged 
on the Metropolitan and District Railways, Sir B. Baker 
said he had to deal with gas and water pipes larger than an 
likely to be met with in this undertaking, and also with 
sewers and with the Fleet Ditch. That was large enough to 
drive an omnibus down, yet they took it three times over the 
railways and once under. In those days sewers and pipes 
had to give way to railways; but in these days railways, as a 
rule, had to give way to sewers and pipes. In former times 
they altered sewers. If a sewer struck a cross-section of a 
railway, they did not necessarily dip the railway, but dipped 
the sewer; now they had to-dip the railway. He had no 
knowledge of the strata at-the point of crossing in this 
scheme, but he had put in a sewer about two hundred yards 
away parallel with this line, and there hegfound gravel 
covered with clay; and he assumed that this line would be 
in London clay, unless there happened to be achasm. The 
usual pressure in America for working street railways was 
500 volts, and a large number of people had sustained shocks; 
but that was because the lines were worked on the trolley 
system. 

By the Chairman: People had been killed in America by 
electric lighting current, but not by such a current as 
500 volts, which inquiries had shown had done no injury. 

By Mr. Rigg: For electric lighting the currents were very 
much stronger. When in America last year he himself saw a 
man who was repairing wires at a height of 50ft., receive 
a shock and fall to the ground dead. The current there was 
one of 1500 volts. Even 1500 volts would not necessarily kill, 
but a fall of 50ft. after such a shock probably would kill. 
The promoters in this case were limited to 500 volts, and were 
under the control of the Board of Trade. 

In reply to members of the Committee, Sir B. Baker stated 
that with two tunnels as here proposed the cost would be 
about one-half what it would otherwise be. The cost was 
——- practically to the area, and if they doubled the 

iameter they took four times the area. That by itself was 
an important point, but the proposed system was the best in 
regard to ventilation.. They also got a cheaper line, and, 
with the smaller diameter, they need not go so low in order 
to clear the sewers as with a larger diameter. He saw 
no special danger in small tunnels in the case of a 
breakdown, and, as a fact, single line tunnels constituted 
the greatest length of tunnels in the world by far—he 
should say ten miles to every one mile of double-line tunnel. 
He knew of none so small as this, but there there were 
electric motors, not evolving gases, and therefore a less 
height was necessary. With coal in these tunnels people 
would be suffocated. In the preliminary trials trains 
had run off the rails while going at full speed, and no harm 
had been done. In fact in this system there were no 
disadvantages, but a great many advantages. In case of an 
accident there would be no difficulty in clearing the line, 
and one great advantage in a single over a double line was, 
that if an accident happened to one train, there was security 
against another train running into it, as happened in the 
Ripton accident, when a train on the up line fouled the 
down line, and another train running into it caused a great 
disaster. On the St. John’s Wood Railway, which was the 





best ventilated part of the Metropolitan lines, two small 
tunnels were adopted. Their width was 14ft., and they were 
about 14ft. Gin. high, but relatively to the size of the carriages 
they were about as confined as on the South London system. 
He had not yet tried iron stations on the proposed principle, 
but he had constructed tunnels within 2ft. of the same size. 

Cross-examined by Mr. Dankwertz, Sir B. Baker mentioned 
that clauses were being arranged with the Gas Light and Coke 
Company, and he repeated that it was not necessary to take 
all the precautions suggested against ible subsidence, 
because if they came to gravel they could put in a bulkhead, 
stop work, and then get rid of the water by compressed air, 
for which the machinery would be provided and ready. 

In re-examination the witness said there were no special 
circumstances in this proposed extension to justify any 
alteration which protected the Gas Light and Coke Company 
under the Act of 1884. 

Finally, in reply to the Chairman, Sir B. Baker said he was 
not consulted on the question of stopping the line at the 
Angel, or as to whether there were any engineering diffi- 
culties in going further. There were difficulties as to carry- 
ing the line right through instead of having a subway; the 
very great expense was one, and another was that it would be 
necessary to make some re-arrangement of the stations. But 
there were no physical difficulties—it was mainly a question 
of expense. 

When the inquiry was next resumed the Chairman inti- 
mated that the Committee regarded the absence of a physical 
junction a weak point in the scheme, and would require to be 
further satisfied on that question. 

Mr. G. Mott, chairman of the City and South London 
Company, was next examined in support of the Bill, and in 
the course of a somewhat lengthy examination he asserted 
that there were various serious obstacles to the making of a 
ee pr junction. The expense of doing so would be enormous, 
or they would have to go through most valuable property in 
King William-street, and the carriages for the Islington 
extension would be larger than those on the Stockwell lme. 

The Chairman remarked that it seemed to him that the 
company were adopting a style of carriage which would make 
any junction in the future impossible. 

Mr. Mott replied that they had found that the carriages 
on the South London Railway were rather small, and they 
were anxious to make those on the new line larger. Besides 
the consideration of the great expense of acquiring property 
in King William-street to make a connection, the running of 
through trains over the whole system would not pay. He 
maintained that the difficulty of making a junction was very 
considerable, not from an engineering point of view, but 
from the expense and from a working point of view, and he 
pointed out various considerations in regard to carriages, 
ventilation, convenience to the public, and facilities in work- 
ing the trains in favour of the proposed scheme. 

In cross-examination by Mr. Littler, Q.C., he admitted 
that it had been said that the object of the promoters was to 
occupy the ground, but declared that it was their bond fide 
intention to carry out the work, subject only to certain 
financial considerations. 

Sir John Fowler, examined by Mr. Rigg, said a 
physical junction which would give a continuous line would 
have advantages which a subway would not have. The 

sition in this case was very much the same as the subway 

tween the Praed-street station and the Great Western 
station, but the most nearly parallel case was that of the 
subway between King’s Cross, Metropolitan station, and the 
Great Northern station. He made the Metropolitan Railway 
before a junction was contemplated, for it was thought the 
time had not arrived for such a connection. Afterwards the 
question of a junction was considered; many modes of 
dealing with it were proposed, and eventually the plan 
adopted was carried out. If they had attempted to make 
the junction earlier it would not have been satisfactory, 
because they had not then the necessary experience of 
working or of traffic; and his strong advice in this case was 
to the same effect. 

By the Chairman: He thought the subway should be made 
as a temporary arrangement to give time for experience. It 
was a very small matter, but it was impossible now, apart 
from the question of cost, to get a satisfactory mode of con- 
necting the two lines. It was not only a question of con- 
necting them, but also as to upon what point of the two lines 
the station should be made, for it was one thing to make a 
station for itself, and another to make a station which 
should be at once a terminal station and a through station. 
York and Chester stations were examples of this. In fact, 
the time had not arrived for considering a junction. It 
would have to be considered, but he was not quite sure that 
this would have to be a continuous line eventually. 

By Mr. Rigg: For every reason, and not for financial 
reasons alone, he should advise the junction being deferred. 
He was not prepared to suggest anything to the Committee 
on the point, and if the Committee were to say to him they 
would give him power to make the junction now, he would 
not undertake it. It would be wiser to give time, to see 
whether the junction was required, and then to see which 
was the best way to make it. 

Cross-examined by Mr. Russell Griffiths: There was a 
junction between the Great Northern and the Midland 
separately, and also one with the Metropolitan, and they 
were both made after the lines had been opened. 

By Mr. Rigg: The case of the junction between the Great 
Northern and the Metropolitan seemed to him particularly 
analogous to this case. Great Northern trains did run over 
the junction. It was found desirable to have the junction, 
and he had carried it out without the slightest difficulty. 

The Committee declining to take evidence as to whether 
people would use and be satisfied with the subway or not, the 
case for the promoters closed with this witness. 

At the next sitting, Mr. Pope, Q.C., and other counsel 
withdrawing in consequence of the decision of the Com- 
mittee with respect to cross-examinaticn, the opposition of 
the Corporation of London was proceeded with. 

Mr. J. Wolfe Barry was examined by Mr. Monckton. On 
the question of a physical junction between the existing 
South London Railway and the proposed line, he said he was 
very strongly of — that to authorise a break of gauge 
on a line passing through London would be a great mistake, 
and he did not think there was any place in the world 
where a break of gauge could be less desirable than in 
such a case as this. There was no difficulty, or would 
be no difficulty, if this scheme had been properly con- 
sidered, in having a through line ; and it was of the utmost 
importance to London that a line passing through should 
be continuous. This could be illustrated by imagining 
the present service of the Inner Circle, or any of the 
suburban lines, being broken. The absence of continuity was 
a serious blot on this scheme and on its utility, and the pro- 





posed subway was in no way an adequate substitute for a 
continuous line. There was a distinct break of gauge, because 
there was no rail laid between the two lines, and, although 
the two gauges would be the same, the tunnels were not the 
same size. If a physical junction were made it would be 
possible to have a partial through traffic from the extreme 
south to the north, for the small cars of the southern line 
vane be able to travel through the larger tunnel of the new 
ine. 

Expressing the view, on the financial aspect of the ques- 
tion as to a junction, that the purchase money for the 
property would come back to the company trebled, Mr. Barry 
pointed out that the tunnels of the South London Railway, 
of the proposed Central London Railway, and of this line 
being different in diameter, any complete union of the three 
in the future would be impossible. The smaller rolling stock 
could, of course, be run through all three, but practically 
that meant that all through rolling stock would be limited to 
the smaller bore; and any such mode of dealing with 
metropolitan communications would be a grave mistake. If 
these small electric railways were going to be adopted, there 
ought to be some distinct understanding as to their size. 
Some years ago Parliament fixed an unbroken gauge for the 
Underground Railway, and that admitted the rolling stock of 
railways from all parts of the country. If that gauge were 
reduced the value for external rolling stock would be 
neutralised, and, as a fact, the Board of Trade now required 
all tunnels for ordinary railways to be of such a size as to 
admit almost all descriptions of rolling stock. It was obvious 
from the evidence that the South London tunnels were too 
small, and were founded on a mistake, and his conviction 
was that 11ft. 6in. diameter was too small. There could be 
no difficulty about the matter, for the company had under- 
taken to construct stations 23ft. in diameter by shield; and 
if these tunnels were made 15ft. or 16ft. in diameter there 
would be no difficulty in passing ordinary rolling stock 
through. In any case, if the Central London Railway was to 
be 11ft. 6in. in diameter, this line should be the same, in view 
of a probable future union. 

In cross-examination by Mr. Rigg, Mr. Barry stated that 
on the Central London Bill of last year he had urged that it 
should be made large enough to take the rolling-stock of the 
Metropolitan and the District Railways, but he opposed the 
scheme because with the proposed break of gauge it would be 
impossible to deal with the rolling stock on other lines. He 
was of the same opinion as to this scheme, and that was 
apart from any consideration as to the working of railways by 
electricity, and it had nothing to do with physical considera- 
tions, becanse the promoters had undertaken to make the 
tunnels large enough to take full-sized rolling stock at 
the stations. Assuming that Parliament eventually 
the Central London Railway with a diameter of 11}ft., 
he imagined that would set the keynote—or ought to set the 
keynote—of all other lines upon this system. But even so, he 
did not consider 11}ft. as the right size at all. 

With respect to the proposed service of trains, the witness 
mentioned that on certain parts of the Metropolitan Railway— 
for instance, from the Mansion House to Gloucester-road— 
there were sixteen trains an hour; but from Gloucester-road 
to Notting Hill-Gate only six an hour. He failed to see why 
the promoters would be able to work more quickly than the 
Metropolitan, and he believed they would find it very difficult 
to run a two-minute service. He also admitted that the 
Inner Circle, so far as concerned the north and south traffic, 
had been a disappointment ; but, on the other hand, he stated 
the east and west traffic was increasing. 

In re-examination, Mr. Barry said that he thought it 
would be possible to have a central station in London for 
these electric railways to work through, and he observed that 
when once the keynote of gauge and bore was set, and a 
system of communication was established, the railways 
would be tied down to a gauge. 

Replying to the Committee, the witness said he had no 
idea of the size of the proposed rolling stock in this case, 
nor did he know whether it was in contemplation to have 
the rolling stock on the Central London Railway so narrow 
that it would pass through the narrowest part of the City 
and South London Railway, but he scarcely thought that 
would be reasonable, because the company would not be likely 
to go to the expense of a large tunnel only to have small 
rolling stock. He had no doubt that there would be 
schemes in future for joining portions of these lines, 
and in that case the difference between the tunnels 
would cause great inconvenience. It was a mis- 
fortune that the South London line had been made 
so small, and it certainly ought not to be perpetuated. 
Then, if at these stations there were two sets of trains—the 
small bore trains and the large bore trains—the former going 
through, and the latter going backward and forward on what 
was called the shuttle system, that would necessitate enlarge- 
ments of the stations, because if they could not run the 
larger trains through, they must have some means by which 
the trains could be diverted into the terminal stations. If 
they worked a terminal system of trains through, under any 
condition of affairs they must work in and back again, say, 
to Islington. In that case it would not matter whether they 
were large or small; but he was assuming that a portion of 
the trains would be worked through, and then the trains 
must be small bore trains. 

Mr. Russell Griffiths addressed the Committee on behalf of 
the Corporation of London, and Mr. Pember having replied 
for the promoters, 

The Chairman announced that the Committee were of 
opinion that the preamble of the Bill had not been proved. 








COMPOUND MILL ENGINE. 


In our impression for March 13th will be found an end 
elevation of a compound engine driving the Gun-cotton 
Mills, Bombay. On page 243 will be found in this impres- 
sion a side view of the same engine. We reserve our descrip- 
tion until we publish plans and sections of the mill. 








Ir is stated that plans are now completed for the Paris 
Ship Canal, and that the work will shortly be commenced. The 
length of the canal will be 180 kiloms., and the depth 6-20 metres. 
The total cost is estimated at 135 million francs, which will be 
expended as follows:—Land, 4°6 millions; earthworks, 67°5 
anes: locks and dams, 10°6 millions; railway works, 10°6 
millions ; bridges, 10 millions; railway works, 10°6 millions ; and 
administrative expenditure, 22 million francs. The voyage from 
the sea to the capital will — about seventeen hours, and it is 
intended to fix the charge at 4 francs a ton for up and return 
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THE RAISING OF THE ULUNDA. 


SHortty after the recovery of the Ulunda, below | 


described, the North American and West Indian squadron 
of the Royal Navy visited Halifax, Nova Scotia. The | 
simple and novel means adopted for raising the ship | 
attracted considerable attention amongst the officers of | 
the fleet, and by way of stimulating the studies of the | 
junior officers in this branch of their duties a prize was | 
offered for the best essay on the subject, to be competed | 
for by the midshipmen of the 
various ships... The essays 
were adjudicated upon by 
Captain W.G. Stopford, of 
the fiag-ship—H.M.S. Belle- 
rophon—and the first prize 
was awarded to the following 
paper, written by Mr. A. 
Gordon Smith, of H.M.S. 
Canada. The article needs 
no apology, but it is only 
just to mention the fact that 
the writer is not yet eighteen 
years of age. 

The steamship Ulunda, on the 
remarkable raising and recovery 
of which this paper is written, is 
an iron screw ship of 1161 tons, 
until lately belonging to the Fur- 
ness line. It is a sister ship to 
the Damara, of the same company, 
and was built and engined by 
Alex. Stephens, shipbuilder and 
engineer, at Glasgow, being fitted 
with compound vertical engines, 
of 200 nominal horse - power, 
having two cylinders of 33in. 





and 66in. diameter respectively, which are capable of sixty-five | 


eee per minute, and give a speed of 12 knots an 
our. 

For supplying steam to the engines there are two return-tube 
boilers, each having three furnaces, and there is also a donkey 
boiler, which is used in harbour for working the four steam 
winches on deck. 

She is divided into seven watertight compartments by athwart- 
ship bulkheads. The foremost one is the usual collision bulkhead. 
Between this and the foremost engine-room bulkhead are Nos. 1 


STARBOARD BOW. 





remaining two are for various purposes, 
several hand pumps on the upper deck, 
Having been built in 1885, the Ulunda is almost a new ship, and | 
has been used principally as a cargo steamer, though she is pro- | 
vided also with a saloon and state-rooms for a few passengers, 
She was on her way from St. John, New Brunswick, to Halifax, 
when during a thick fog she struck on Cowl Ledge, a reef between 
Bryer and Long islands, on the south-west coast of Nova Scotia, 
about half-a-mile from the shore. The cause of the disaster was 
probably one of the strung tide eddies which exist in the Bay of 
Fundy, and which had set her in towards the shore. It was calm 
at the time, and she was making seven knots an hour; and being 


Besides these there are | 


S. S$. ULuNDA, 





close to the shore, leads should have been going in the chains. 
Had this precaution been taken, very soothe she would have 
been able to stop or anchor in time to avert this catastrophe. 
There was no cargo on board, it being intended to ship one at 
Halifax for London. 

When ashore on this reef she was sold by public auction at 
Halifax, and fell to a syndicate of private individuals for £440. 
These gentlemen at once decided to raise her if possible, t rt 


poe pumps, with the necessary boilers, were obtained from 
alifax, sent by rail to Annapolis, and then shipped on board a 
tug, from which they were hoisted into the Ulunda by means of 
the derricks on the mainmast. These were centrifugal pumps, 
capable of discharging 2000 gallons a-minute each. One was 
placed in the engine-room, another with its suction in No, 3 hold, 
and when these two compartments were cameos dry, it was found 
that in No. 3 hold the lea!: was easily kept under, while in the 
engine-room there was no leak at all. The third pump was not 


In the two foremost holds 2000 large casks were then placed, 
and all the hatches over the leaky holds—Nos, 1, 2, and 4—were 
battened down, and made air-tight 
with felt, pitch, tow, &c. A small 
hole was then made in Nos, 1 and 
2 hatches, about 2ft. square. When 
the tide had sunk its farthest, these 
two holes were closed and made 
perfectly air-tight, in the same 
manner as the hatches had been, 
Before this took place the whole 
of the lower deck over the badly- 
damaged holds had been prevented 
from bursting up by means of 
wooden shores, which were placed 
in rows about 4ft. apart, and 
wedged firmly into position. The 
wood for the shores was obtained 
from Annapolis, and the casks from 
St. John. The ship went ashore on 
August 26th, 1890. This work was 
commenced on September 8th, and 
completed ten days afterwards, 

e labour of repairing her could 
only be carried out at low tide, ana 
only then with the greatest diffi- 
culty, asthe decks were veryslippery 
with weeds, &c., and inclined at 
an angle of 30deg. Everything 
was ready for floating her off at 
high tide on the 18th, and the 
hatches were closed up on that day 

She was raised off the rocks by the water rising and compressing 
the air in the two foremost holds, assisted by the buoyancy of the 
engine-room and No, 3 compartments. At high water the bow 
was afloat, but she was aground by thestern. When, however, she 
was taken in tow by three tngs, she slowly slid down the reef and 
floated into deep water. One tug was placed on each bow, and 
the third was ahead. In this state she was towed into West Port, 





her into dock, and repair her. They commissioned Captain Kelly, 
of the Princess Beatrice, a ship then in harbour, to visit her and 


a dist of four miles, and there beached on a sheltered stretch 
of sand. 
The casks performed no part in floating the ship off, but were 
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CHEWING WATERTIGHT BULKHEADS 


and 2 holds, separated by a watertight bulkhead. Abaft the after 
engine-room are two more holds, divided in the same manner as 
the forward ones, and astern is another compartment, in which all 
stores are kept. Coal bunkers form a protection for the engines 
and boilers. . Fore and aft the ship, as low down as possible, are a 
number of ballast tanks, which can be filled with or emptied of | 
water as occasion requires to alter the trim of the ship. tend- 
ing over all holds there is a strong iron lower deck, about 8ft. 
below the upper deck, which is pierced with a hatch over each 
hold immediately under a corresponding hatch in the upper deck, 
for stowing and unstowing cargo. 

In the engine-room there are six steam pumps, two of them 
bilge pumps, worked by the main crossheads, for clearing the | 
engine-room of water. For pumping out the ballast tanks there | 
¢ are two more, which have their own independent engines, The - 





Vahe Stonin. ng. 


see what could be done for that purpose. He went with a hired , only therein case the great pressure of air should cause the escape 
crew to Annapolis, and from thence preceeded to the steamer by | of some of it, in which event all the space underneath the lower deck 
means of a tug, a distance of about forty miles. When they would soon have been occupied with water instead of air. These 
arrived they found the Ulunda with her head to sea, and her stern casks would then, of course, have served to displace a large amount 
in only 2ft. of water at low tide, with a list of 30deg. to port and of this water, and so keep her afloat. Luckily the deck did not 
her foremast broken short off. At high tide the water flowed over leak, and the barrels were thus not instrumental in the raising. 
the upper deck. On examination, the engine-room was found full When beached the hatches were taken off, the casks removed, and 
of water, which did not rise and fall with the tide, showing that it | a false deck was built about 7ft. below the ‘ower deck, and about 
had been filled at high tide through its skylight. No.3 hold was 10ft. above the keel. This was used as the bottom of the ship to 
also full, but had a slight leak, which was shown by the water | take her round to Halifax, and was built in the following manner: 
falling slowly at low tide and rising in the same manner at high | —A kind of iron platform, about 2ft. wide, runs along the sides of 
water. The other three holds were hopelessly leaky. the holds in the Ulunda for strengtheni eg oy b at 

Upon investigation, it was decided to pump out the engine- | intervals of 15ft. by iron beams across the ship. this was built 
room compartment and No, 3 hold, and to make the iron lower | the wooden deck, Beams for this deck were constructed of three 
deck watertight over the remaining holds. For this purpose three | 3in, planks, and were laid down on the iron platform about 3ift. 
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apart, and firmly wedged into the ship’s side. On these beams a 
layer of 3in, planks was placed in a fore-and-aft direction and 
nailed down; on this were three layers of felt, and on this oe 
more planks were laid down in the same direction as before. e 
whole deck was then carefully caulked and the sides made water- 
tight with Portland cement, This deck only extended to the 
engine-room bulkhead through the two foremost holds, It was 
prevented from bursting up by the pressure on the bottom of it, 
by means of shores, in the same manner as the iron deck had been 
served before. Shores were therefore connecting the three decks 
—the Ae ny! deck, lower deck, and wooden deck—this being done 
to equalise the Dg omnge on the extempore deck and the two perma- 
nent decks, and thus gain additional strength. 

No deck was built in either of the after-compartments, inasmuch 
as No, 3 hold was kept clear of water as before by its pump, and 
in No. 4 the deck was not necessary. To have built one there, as 
in the two foremost ones, ——— it would have given a little 
more reserve of buoyancy to the ship, would have raised the stern 
higher than the bows, and so would have increased the upward 
pressure on the wocden deck, and thus have increased the liability 
to burst up. For the same reason, when raising the ship off the 
rocks no compressed air was used in the after-hold to lift the ship. 
The anchors and cables were in both cases transferred aft for the 
same purpose, namely, to diminish the upward pressure forward, 
In the case of the wooden deck leaking, of the same casks were 

laced between it and the lower deck 
in the foremost hold to retain some of 





necessary will be completed and the ship once more doing her duty. 
She has already cost her owners some 10,000 dols., and 40,000 dols. 
are estimated to cover all future repairs. 

The foremast was snapped off in a somewhat novel manner. She 
was pivotted on the socks by her bows, and at me fs tide, the day 
after she struck, a breeze sprang up and turned her round ; the 
tide sinking again, the whole weight of the ship came on the bottom 
of the ship where she was then touching, namely, just on the spot 
where the foremast was stepped, and right astern, leaving the 
centre portion of the ship unsupported. is caused the foremast 
to rise, and it being held down by wire ri ing, it snapped in 
several places, at the same time tearing up the shrouds from the 
deck, is accounts also for the arch-like bulge in the bottom at 
that spot and for the damages astern ; also for the fact that Captain 
Kelly discovered the ship with her head to sea. 

Another incident happened when the ship was a rising off the 
rocks, which nearly resulted in a catastrophe. hen the ship was 
a beginning to lift, the leak in No. 3 compartment was found to 

gaining on its Fy 4 A diver was at once sent down to ascer- 
tain the cause, and he found that a small hole, about 6in. square, 
had been pares in the skin, which until then had been kept 
tight by the rock that had caused it. It was necessary to close 
this leak at once, An iron bolt, which was screwed for a nut at 
one end, was obtained, and through a strong piece of wood 
about 2ft. square. The inside of this board was cushioned with 





the buoyancy of the fore part, which 





would otherwise be lost. No decks 
were built in the compartment before 
the collision hoe Feats ag as very little 
buoyancy was lost by that space being 
full of water, and all that was there 


was confined to that compartment by se 
the bulkhead and the iron tower deck. Cy 
While all these foregoing arrange- Py 


ments were being made for the ex- 
clusion of water from the inside of 
the ship, the engineers and firemen 
were etnployed clearing the engine- 
room of some fifty tons of coal which 
had been washed from the open 
bunkers into the machinery by the 
sea, when the engine-room was full 
and the ship on the reef. The 
greatest difficulty was experienced 
in digging out and excavating the 
engines from the coal and dirt, and 
still greater was the labour of cleaning 
all the mechanism and putting every- 
thing once more in an efficient 
steaming condition. But all was 
finished soon after the decks had 
been completed, and on the 12th of 
October she was ready for sea. 

On the following day she was 
floated off and started on her 
perilous voyage to Halifax, using her 
own engines, and making about five 
and a-half knotsan hour. Hersteam 
pumps were by this time all ready for 
service tu assist the big ones on deck 
in an emergency. She anchored 
once on her way round, at Shelburne, 
on the coast of Nova Scotia, 
arriving at Halifax at 1 p.m. on 
October 17th. The trip round 
was a very anxious time for 
all hands, more especially when 
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ale in the Atlantic, for the A 
orward deck was very liable to The Guginger. 
be burst up with the increased 
pressure on it caused by the pitching of the ship; also 
the rudder was entirely unable to bear any strain on it, because the 
lower part of the rudder post was unconnected with the stern-post, 
pt of the stern framing which connects the two having n 

roken off. Any heavy sea was therefore likely to carry away the 
rudder altogether, or the same accident might hap if the helm 
was put down too hard, rendering the ship unmanageable. 

She was placed in dry dock as soon as she arrived at Halifax, 
and it was not until then that the full extent of the dai es, 
caused by the pounding on the rocks, could be fully realised. e 
first 20ft. of keel had been torn completely out, and 
about 30ft. from the stern there was an immense hole, with 
the thick plates torn and bent like paper, the framing and stan- 
chions being twisted into all sorts of shapes almost beyond recogni- 
tion. Under the foremast the bottom of the ship was bent up in | 
the form of an arch, having been raised 4ft. above its natural posi- | 
tion, with an immense hole punctured on the starboard side, besides | 
several smaller ones, Also the aftermost 20ft. of keel was torn | 
and jagged, with several small holes in the skin, and the lower | 
portion of the stern framing was broken off, leaving the rudder 
post to hang down unsupported at its extremity. It would strike | 
one on looking at these gaping wounds that it would be nearly | 
impossible to place the Ulunda in an efficient condition again, but. | 
the work of renewing the damaged plates is being carried out at a 
great rate, and in three months’ time it is hoped that all the repairs | 








canvas and oakum, and it was taken down outside the ship by the 
diver and placed over the hole, with the feathered end of the 
bolt sticking through the hole; the diver was then sent down 
inside the hold, and with a nut set up the whole cushion until the 
flow of water was stopped. The leak was thus stopped which had 
threatened the arrangements for floating the ship with failure. 

It has been seen that the method of raising the Ulunda was very 
simple. She was floated off by the rising tide. If there had been 
only a small instead of an 18ft. rise, some other mode would have 
to ao been adopted. No attempt was made to stop any of the 
leaks, except the one just stated, but a deck above the lacerations 
was made water-tight, and this, together with the sides of the ship 
hanging down, formed a kind of diving bell, the pressure of air in 


| which, caused by the water outside, acting on this deck, being the 


rincipal means of buoying-up the ship, assisted by the buoyancy 
of ry water-tight compartments. The deck afterwards built 
was only necessary for the safety of the ship, she being able to 
float without it ; but it would have been suicidal to trust the ship 
on the Atlantic in the state she was in when raised, since with any 
swell on, the compressed air would escape and its place be taken by 
water, the buoyancy necessary for keeping her afloat being thus lost. 
It only remains to be said that the risks run in steaming around 
to Halifax by herself were, as it was, very great, and had the wind 
and sea been less favourable, the undertaking would probably have 
proved a disastrous failure. 








LETTERS TO THE EDITOR. 
(Continned from page 245.) 


BRAZED STEAM PIPES, 


Sir,—Your article on Ferranti steam pipes, and the attack made 
on brazed pipes by you in this week’s number and other previous 
numbers of your journal, are, I consider, prejudicial to a trade 
above most others unfairly dealt with. Your articles would lead 
pone to think copper main steam pipes bursting through defective 

razing was an everyday occurrence. Considering the number of 
steamships turned out of the United Kingdom the last seven 
years, the number of pipes giving out, or even the cases you have 
trotted out so often, sink in comparison to the number of break- 
downs in regard to engines, boilers, and condensers, It is surpris- 
ing how some people work themselves up to such a pitch as has 

en the case with braved pipes, About one main steam-pipe 
there has been a lot_.of twaddle talked. What with the so-called 
experts, lawyers, Board of Trade, and Lloyd’s officials, the issue 
was more confused than before the inquiry was started. I will give 
a few plain facts of the case, which will throw more light on the 
job than all the inquiry did. 

Where the pipe was made they had a way of working that was 
anything but practical. For foreman coppersmith they had a 
brass finisher who was perfectly ignorant of the work, and was 
over plumbers, brass finishers, and brass moulders, To make up for 
his lack of knowledge, he put the different trades on piecework. 
Sask - aumnane — ing was bound to come to grief, as it 

unately did. Every encou ment was given to scamping. 
At the inquiry the nn ce he stood | . 


e a the man while 
the pipe was brazed, but he did not state that he knew nothing 
about the work, and, as such, had the men on piecework. Such are 


a few facts as to how the work was looked after. What can 
be expected when engineers will persist in having as foremen—in a 
trade where experience and abilities are essentially necessary—men 
having no experience whatever, admittedly unpractical as in this 
case, and at other large engineering works ? Even in her Majesty’s 
dockyards all the per pipe about the ships—excepting the 





engine-room and stokehole—is done by plumbers and shipwrights, 


men having no experience whatever. I contend that brazed eg 
pipes will hold their own with either boilers or engines. About thi 
seamless tube that you so earnestly recommend, there is far more 
danger attending it than the seamed tube or pipes made out of 
sheet ; for in manufacture there are creases and cuts often out 
of sight, put in by the dies in the drawing of it. Some places they 
are found cut through the tube. I have had a little experi- 
ence, being on a job some twelve months fitting out a mail 
boat. The seamless or solid drawn tube showed a good many 
flaws. I drew the manager’sattention toit. The firm complained 
to the tube manufacturers, and for their trouble got an insult- 
ing reply, inferring that they were too whimsical, and could 
go elsewhere for their tube. Well, one of the said solid 
drawn tubes, 24in. bore, 12 W.G., used as a steam winch ex- 
haust pipe, burst at 101b. pressure. In one of your previous 
articles you assumed that such a thing could not happen as 
a seamless pipe to burst or a pipe to give out any other place but 
about the brazing. Another case: A 5in, tube 4 W.G., full ,4in. 
thick, I drew the firm’s attention to. They wrote te the tube 
makers, and their traveller came, saw the tube, but persuaded one 
of the firm that it was all —~ It was fora supply toa Weir 
heater. We bent and finished the pipe ; when it got to the boat it 
was out a couple of inches with one end bolted ; in pulling it 
in, these creases opened right out—there would not have been 
yyin. thickness left, It stood the test all right before leaving 
the shop, but as shown, the least knock or vibration, it was done. 
Therefore, it is reasonable to assume that pipes made out of the 
sheet copper, properly superintended, are the safest, as any flaw in 
the copper can be detected; in fact, one of the most successful 
engineers of the day turns out more engines than any other 
firm, and has never had any breakdown. Messrs. Blair, of 
Stockton-on-Tees, would not use an inch of solid-drawn tube. 
This talk of a epee of copper in brazing is all fudge, and on 
a par with the scientific rot of Board of Trade and Lloyd’s 
inspectors having paper bands drawn round pipes full jin. thick in 
testing, presuming the pipes to expand in the test. What is 
wanted is someone who understands the work to represent the 
company while the work is being done, and so satisfy themselves 
that competent men are doing it. In our trade there is a lot of 





tearing and driving that should not be. Of course, as soon as the 
engines and boilers are in the ship, steam is wanted instan- 
taneously. The result is often work is rushed out that would not 
be otherwise. 

I hope these few remarks will tend to dissipate the cloud of 
unwarranted prejudice, and help to rid the trade of a malignant 
evil, ILLIAM DooLey, Coppersmith. 
7, King-street, Devonport, March 15th. 





THE ROYAL SOVEREIGN. 


Sir, — The public have lately been interested in the launch b 
her Majesty at Portsmouth of the Royal Sovereign, a vessel whic 
has been designed to combine all the best points of a first-class man 
of-war. In displacement, engine power, defensive armour, and 
guns, she appears most formidable ; but there is a seriously weak 
point in her design which would be fatal in active service. This 
defect is the dangerously small coal reserve. By the published 
statistics on her load draught of 27ft 6in., this is only 900 tons, 
which, at full » provides nominally for only three and a-half 
days’ consumption ; I say nominally, because in active service there 
is the consumption caused by the hydraulic pumping-engines, air 
compressors, electric light, bilge and ead tec: ejectors and other 
supplementary engines, which, in all probability, would be called 
upon for duty and must be provided for. 

The coal required for these engines would further reduce the 

small provision of three and a-half days which the 900 tons gives 
at full speed, probably to a two or three days’ supply in active 
service, 
I think that the principal war vessels for the protection of this 
country, her colonies, and enormous mercantile trade, should have 
five important requisites, and these I place in order of importance 
as follows:—(1) Speed; (2) coal endurance; (3) manceuvring 
power ; (4) gun power ; (5) armour protection. 

My reasons for the above order are, that the highest speed will 
always command ‘an enemy, either to fight, outmanceuvre, or 
elude, and that this power of speed is solely dependent on coal 
resources. In fact, the whole ability of the commander to work 
his vessel with safety depends upon the coal resources on board, 
which alone gives him staying power. 

I do not in this letter tuuch on the coal armour which the 
designers of our new war vessels take credit for, because it must 
be apparent to everyone that if our largest and most powerful men- 
of-war only have coal reserve for three and a-half days full steaming, 
this without making any allowance for supplying the several 
supplementary engines already referred to, tune would be little 
protection obtained from the coal in such a vessel ; and further 
this dangerously low coal reserve is liable to be affected by 
damage to the vessel in the wing bunkers, which might entirely 
prevent it being got at when needed. 

I think that the minimum coal supply for such a vessel should be 
2500 to 3000 tons, and to attain this I would increase the displace- 
ment to 15,000 tons and reduce the armour and backing to obtain 
the balance. I find the armour and backing and armour deck in 
these vessels amount to no less than about tons, and the 
to 1400 tons more ; equal to half the displacement of the whole 
vessel. This is a most undue proportion for the requirements of 
such a vessel in active warfare, as with her small coal reserve she 
might at any time be reduced to the position of a helpless hulk on 
the ocean, impossible to vre, in face of and at the mercy of 
anenemy. Iamaware the authorities take credit that this vessel has a 
coal endurance at 10 knots speed of 5000 knots; but what is the 
use of mange | coals only for this speed, when such a — would 
be useless in active operations against an enemy? Or if this 
is considered sufficient by the authorities in such a case, why have 
thousands been spent in engining and fitting out the vessel for a 
speed of 174 knots? The Royal Arthur, launched the same day, 
has also a dangerously low coal reserve pro rata ; and as this vessel 
is required for scout service and rapid movement, it is a most 
serious blot on her design and on that of vessels of her type. 

The country is at the present time spending some millions of 
money on our navy, and I fear it will be found that when the 
several types of vessels are tested, this most serious defect in their 
design will lead to disastrous results. What is required in our 
vessels is staying power, and this, owing to the want of coal, they 
are all deficient in, ‘ : 

It would be very interesting to know what was the actual con- 
sumption of coal of some of our modern fast ships during the 
manceuvres which took place last and previous years, and the 
oe vessels were worked at. It is publicly known that a 

leet of colliers was in attendance, and this ps Te the area of 
operations was not extensive, and, to a certain extent, optional. 

nless our fast war vessels are to be brought down to the speed of 
colliers, it is difficult to understand how in actual warfare the 
class of vessels now being supplied to the country are to be coaled ; 
as most certainly they have not the coal power within themselves 
to carry them at anything like their maximum rate of speed to 
the several coaling stations connected with the British Empire. 

I trust these remarks may lead to this matter being taken up 
by those better able to deal with it. F, R. Oswapb. 

Milford Haven, March 17th. 








GROYNES ON SHIFTING BEACHES. 


Sir,—It is now over two and a-half years since I last addressed 
you on this subject, and I think some additional crumbs of 
information may be obtai y paring the present state of 
the Brighton and Hove beach with its state described by me in 
your issue of 6th July, 1888, and thus enlarge our knowledge on 
this interesting topic. 

Since that date three new concrete groynes have been erected 
near the West Pier, one on its west side, and two on its east. 

Starting from the west, the whole front of the gasworks is 
completely levelled up. The foreshore in front of one of the 
buildings of the Hove Coastguard Station remains as as in 
1888, except that a timber breastwork has been erected to protect 
the foundations. No accumulation has taken place on any part of 
the foreshore between the gasworks and the Brighton western 
boundary. The foreshore between that boundary and the pier is 
nearly as low as after the gale as described by me in your issue of 
27th August, 1886, although this is within the three new concrete 
proynes. The lifeboat house has been removed because it had 

me unsafe, and its site has since been washed down to the 
level of the foreshore, and this in spite of the hundreds of tons of 
earth that continue to be carted and tipped about high-water line 
of this part of the foreshore. To the east of the pier, in front of 
the Hotel Metropdle, also near the new concrete groynes, large 
masses of shingle have been washed away. In your issue of the 
29th October, 1886, I described how the shingle was washed away 
from the Electric Railway during a gale, shortly after the com- 
pletion of two concrete gioynes near the Albion Hotel. This 
shingle has never since been regained. Large quantities of earth 
continue to be carted to the edge of the foreshore, between the 
Chain Pier and to the east of Paston-place groyne, but only to be 
washed away during each storm. 

Now, anyone carefully comparing the facts I have from time to 
time described can hardly fail to see that whenever large solid 
groynes are erected the process of wasting begins, until finally a 
vast 2B ge: i of shingle is driven away in the direction of the 
prevailing wind, never to return. Shingle is not arrested at the 
Leger y as the foreshore in front cannot hold more, and yet it 

oes not lodge on any part of Hove or Brighton. Can this be 
from any other reason t the one suggested by me in August, 
1886, viz., that owing to the backwash from the solid groynes, the 
shingle is prevented from lodging, and is carried past the town 





seaward of the nes ? 

The result of all this is that visitors are obliged either to give up 
rambling on the beach, or they must be prepared to climb over one 
groyne after another. Even when on the beach they must content 
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themselves by looking seawards, as the sky is all that can be seen, 
either at their sides, over the tops of the groynes, or at their back 
over the seawall. 

And yet the ratepayers of Brighton alone have for years past 
expended an average of over £2500 per annum for groynes, and 
what value have they received for their money! At one or two 
places a triangular-shaped piece of shingle waste has been formed 
after this enormous outlay, but the natural beauty of the shore 
is gone. 

he observations I have now carried on at Brighton for some 
years past only confirm my experiences of elsewhere, viz., that as 
soon as an attempt is made to what is called protect a foreshore 
by means of seawalls and solid groynes, then the whole action of 
the sea is altered. Instead of the waves being allowed t> spread 
themselves out and spend their force harmlessly, they are cornered 
between the groynes and the land, and forced to expend their 
energy on a comparatively small area. Here the unceasing action 
of the waves frequently does much damage, and leads to constant 
attention and considerable expenditure. 

My remedy for treating cases of this kind is, as you are aware, 
to alow the sea nearly as much freedom as in the case of a natural 
beach, and in this way my simple principle of open groynes lends 
itself to the situation. There is, therefore, no excusé for the 
costly eyesores, similar to those which have done, and are doing, so 
much harm to Brighton and other places. A. Dowson. 

3, Great Queen-street, Westminster, . 

March 17th. 


FORCED DRAUGHT AND LEAKY TUBES. 

Str,—No one recognising the benefits of artificial draught, and 
having any regard for the prestige of British engineers, can know 
of the repeated failures in the application of this most valuable 
adjanct to steamship propulsion, without a sense of considerable 
humiliation. More particularly as the only adopted remedy seems 
to be to use forced eee on special occasions—at but moderate 

ressure—and even then with doubtful results. This seems to be 
use boilers, such as did very well with natural draught and 
comparatively low temperature in their furnaces, are ex 
(but cannot fairly be expected) satisfactorily to meet the altered 
conditions involved by the use of forced draught, and it is apparently 
an unrecognised necessity that the new departure in regard to 
draught should be met by corresponding amendment in the design 
and construction of the boilers. 

The first satisfactory step towards any improvement is to know 
the cause and nature of a defect. It is very much to be hoped 
that a better understanding and a decided diminution of forced 
aoa troubles will follow the thoroughly practical paper read 
by Mr. Yarrow before the Institute of Naval Architects during 
their recent meeting. Among other valuable items, Mr. Yarrow 
has been, I believe, the first to point out that the molecular strain 
to which tube plates are subject, owing to the differences of 
temperature between one side and the other, is the chief cause of 
the distortion known to take place in the tube-plate holes. This 
appears to throw an entirely new light on this subject, and present 
a reason for the superiority of copper, where such conditions exist, 
on account of its better power of conducting heat. The compara- 
tive effect of heat on steel and copper—the much greater sensitive- 
ness of the former—the varying and destructive strains on various 

rtions of boilers— have been conclusively proved by Mr. 

farrow’s instructive experiments; but, Sir, it is of the utmost 
importance that this subject be followed up. No engineer 
worthy the title allows room in his vocabu'ary for the word 
‘*impossible.” Let us therefore hope that there will be no more 
folding of hands and submissive bowing to existing evils, but that 
Mr. Yarrow, and the others who are in a ition to deal with this 
subject, will, in that good way by which difficulties are surely 
overcome, give all the advantages of artificial draught, whether 
forced or induced, without any restrictions as to occasion or 
duration, not only to ships of H.M. Navy, but also to those of 
the mercantile marine, which in these -_ of small profits require 
and deserve all such advan obtainable. =» & DuckHAM 

Millwall Docks, E., March 24th. : 4 





Sir,—Mr. Yarrow’s paper on “‘ Boiler Constructicn,” before the 
Institution of Nava] Architects, drew me up to London, as I am 
deeply interested in the subject, and being acquainted with both 
the marine and locomotive branches of the profession, I could fully 
appreciate his excellent and original paper on ‘‘ Locomotive Marine 
Boilers.” I have little to say about the paper, as it was pretty 
conclusive as to the advantage of using copper tube plates in fire- 
boxes, as is always done by English locomotive engineers, and 
which, I think, the discussion did not shake. I have carefully 
watched the increase of pressure in marine boilers, and the intro- 
duction of “‘ forced draught” from its commencement, and I have 
noticed accounts in the press of repeated failures of boilers, not 
only in the English Navy, but in other navies, in which stokers 
have sometimes lost their lives; and should like to ask the 
question, whether, in the English Navy, these boilers have been 
fitted with copper or steel fire-boxes; for, should it happen that 
these accidents are found only in the case of steel or iron fire-boxes, 
which I believe to be the case, it would be still further 
strong evidence of the views put forward by Mr. Yarrow on the 
advantages attendant on the use of copper. This is a question of 
the safety of our Navy, which is of momentous interest to all, and 
should be faced in an impartial manner. Tos, G. IvEson. 

Derby, March 23rd. 





FEED-WATER HEATING. 


Sir,—As you areaware, I have formany years had a good deal to 
de with feed-water heaters, and there are some matters in connec- 
tion with this subject that have puzzled me until recently, when I 
think I have found out a solution to the problem which may be of 
interest to many of your readers, and I shall be glad to have their 
criticisms on the question. My experience with feed-water heaters 
until recently has mainly been confined to heaters utilising exhaust 
steam from non-condensing engines. I have carried out several 
experiments with such heaters, and, to my surprise, the economy 
they give over a cold-water feed, of, say, 30 deg. F., has never been 
less than 20 per cent. Now, Sir, this is a somewhat startling fact. 
If we take an ordinary average instance of a boiler working at 
74 lb. pressure absolute, the number of units of heat per lb. of 
water between 50 deg. and 212 deg. is 212-—50=162 ; from North- 
cott’s table I find ‘‘ Total heat requirei to generate 1 lb. of steam 
from water at 32 deg. under constant pressure ”=1175°46 units ; 
correcting this for 50 deg.=1175°46 —18=1157°46. 

As 1157°46: 162:: 100: 14 almost exactly, so that the theoretical 
saving is only 14 per cent. Now, where does the other 6 per cent. 
and often over come from? If boiler does not give absolutely dry 
steam, it would account for a small Ss of the amount ; but 
under ordinary conditions this could not be much. 

Recently a iderable ber of heaters have been used taking 
fresh steam from the boiler to heat the feed with, and what may 
be taken as conclusive evidence shows that economy, on which you 
have several times commented, has resulted from such an arrange- 
ment. At first sight this looks like taking a sovereign out of one 
pocket, putting it into the other, and finding it twenty-five 
shillings. However, as the saving is made, it is worth while trying 
to find out the cause, and I think the following explanation will 
give the solution. 

It is a well-authenticated fact that heating surface will transmit 
a greater number of units of heat when employed in ———s 
liquids than when it is raising liquids to the boiling point. I fin 
that from particulars given by D. K. Clark in “‘ Rules, Tables, and 
Data for Mechanical Engineers,” with copper pipe surface the 
transmission in the one case was 1034, against 312 in the other, or 
more than three times as rapid. In these instances steam was the 
source of heat, and, of course, fire heat may alter the result. I 
cannot find any record of experiments using fire heat, but I hope 
shortly to make some myself. Prssuming, kowever, that with fire 








heat the rate of transmission is three times, it is interesting to see 
what the effect is. - Taking as an average instance a modern triple 
expansion marine engine, the boiler working at 1701b. pressure 
absolute, and being fed from the hot-well at 100 deg. Fah. 
The temperature of steam at this pressure is 368°3 deg., 
the units of heat necessary to raise 1lb. of feed from 
100 deg. to 3683 dey. will be 2683. Northcott’s table 
gives 1194-27 as the units of heat necessary to convert 11b. of 
water at 32deg. into steam at 170 lb. pressure, absolute under con- 
stant pressure. The difference between 32 deg. and 100 deg. is 68, 
so that 1194-27 — 68 = 1126-27 units would be required to convert 
1 lb. of feed at 100 deg. into steam, at the stated pressure. 
As 1126-27 : 268°3 : : 100 : 23°8, so that ef the duty the heating sur- 
face in the boiler has to perform 23°8 per cent. consists in boiling 
the feed. If,now, we take sufficient steam from the boiler and use 
it for heating the feed up to 368°3 deg., we relieve the whole of 
the heating surface from the duty of raising the feed to the boiling 
point, and make all-of it evaporating surface ; the portion of it 
previously employed in raising the water to boiling point would be 
rendered three times more efficient ; in other words, we virtually 
dv the same as increasing the heating surface by 47°6 per cent. It 
is needless for me to point out the effect this would have in most 
ships, especially in fast mail boats, men-of-war, and torpedo boats, 
particularly under forced draught. The experiment, so far as I 


am aware, of putting the feed into such boilers at full boiler | poog 


temperature has never yet been made, though I hope shortly to do 
this, and shall await the result with considerable curiosity. So 
far as I can see, there is no fallacy in the arguments I have 
used, unless it is in respect to the difference between steam heat 
and fire heat previously referred to, and I shall be extremely glad 
to hear if anyone has made any experiment that would bear on 
the question. 

Stage heating is also coming to the front, and it would be 
interesting to see to what advantage steam can be taken from the 
receivers with a view to heating the feed up to full boiler tempera- 
ture. Assuming that the three cylinders of the triple expansion 
engine previously mentioned each give out equal powers, also that 
the differences in temperature between the 100 deg. and the lowest 

re receiver, between the two receivers and between the 
ighest pressure receiver and the boiler temperature of 3683 deg. 
are all equal, and that taking steam from the boiler and both 
receivers, we can heat the f in stages to temperatures equal to 
those of the two receivers and the boiler. We will also assume 
that, by putting the feed in at 368°3deg., we can make a saving of 
15 per cent. in the fuel by using boiler steam only, and to the 
extent of 23°8 per cent. of the total steam made, for this purpose. 
Now, if we take steam from the lowest pressure receiver, we 
can do one-third of the heating with steam that has done two- 
thirds of the work possible to get out of it for the first 
stage ; steam from the highest pressure receiver would also do 
one-third of the heating at the cost of steam that has done one- 
third of the work possible to get out of it forthe second stage, 
and the final heating by steam that has done no work, we should 
get no gain out of this. We, therefore, use 4 of 23°8 per cent. = 
7°93 per cent. boiler steam, and the same amount of weight—in 
round numbers—from each receiver, and save by so doing 4 of 
of 7°93 per cent. with respect to that taken from the highest pressure 
receiver, and % of 7-93 per cent. with regard to that from the 
lower pressure receiver; total saving 4 of 23°8 = 7°93 + 15 
previously assumed = 22°95 per cent. Calculating the same way 
for compound engines, we should find saving to be } of 23°8 = 
5°76 + 15 = 20°76 per cent. For quadruple expansion engines 
3 of 23°8 = 8-925 + 15 = 23°925 per cent. 

I hope I have shown that this question of feed-water heating 
is one worthy of the attention of engineers, and trust you will 
deem this letter of sufficient importance to put before your 
readers with a view to having the matter as fully ventilated as it 
deserves. JAMES ATKINSON, 

The British Gas Engine and Engineering Company. 

Gospel Oak, London, N.W. March 23rd. 


STAMPED STEEL AXLE-BOXES. 


Sir,—Your co ndent ‘‘Cast Iron,” who seems to have sub- 
stituted badinage and exaggeration for argument, having admitted 
that his statement of his case ‘“‘ may appear a little mixed,” and 
pleaded in extenuation his desire to = your readers in “the 
author’s frame of mind,” has divested his epistle of all cause for 
reply. Nothing could be more apparent to an unbiassed reader 
than that the figures given by your correspondents signing them- 
selves ‘‘Adams and Co.,” and not ‘‘ Stamped Steel,” covered 
everything, such as maintenance of way, motive power, renewals 
and repairs, and, in fact, all operating charges, in order to arrive 
at the cost per ton per mile. How else could the result be arrived 
at correctly? Following up ‘‘Cast Iron’s” allusion to Mr. Bates 
Dorsey, I find the cost per ton per mile is placed by him at a figure 
very much in excess of the figures given by ‘‘Adams and Co.” 
One fact, however, is very clear, and that is, that if the stamped 
steel axle-box, so interestingly described in your issue of February 
27th last, is so much lighter than the existing box, the saving in 
haulage of deadweight must be very considerable, irrespective of 
individual bases of calculation. “To have insured this lightness 
with increased strength, as claimed, is to have accomplished some- 
thing more important and practical than contending about figures, 
which, as every-one knows, may be made to prove anything. 

Westminster, March 25th. 





Sir,—Referring to the observations of ‘‘Cast Iron” the trans- 
parency of whose interpretation of our letter is so apparent, we 
would point out (1) our figures are not based upon Mr. Bates 
Dorsey's estimate of the cost per ton per mile in his comparison of 
English and American railways ; (2) that, read as they doubtless 
were by the majority of your readers in the only light in which 
they were intended by us to be understood, the figures as given by 
us for the cost per ton per mile—including maintenance, renewals, 
and - operating charges, &c. &c.—is below rather than under the 
mark. 


As there are about 1,000,000 wagons in use in the United King- 


NEWCASTLE ASSOCIATION OF INST. C.E. 
STUDENTS. 

THE first ordinary meeting of this Association was held in the 
Durham College of Science on Wednesday, March 18th, 1891, Mr. 
Charles A. Harrison presiding. The Council for the session 1891-2 
was elected. The secretary reported that a most successful excur- 
sion took place on Saturday, the 14th, to Wylam Bridge. Mr, 
Hubert Laws conducted the party, and at the point where the 
Newcastle and Gateshead Water Company’s main passes under the 
railway a paper was read by him on lowering the main 3ft. 8in. 
The bridge was afterwards visited, and the construction and method 
of erecting fully described. This paper was again read at the meet- 
ing, and was followed by Mr. W. G. Laws’ paper on the “ Railway 
Bridge over the Tyne at Wylam,” which was fully discussed. Mr, 
Laws’ paper ran as follows :— ‘ 

Lowering a water pipe may not seem a very high sounding title 
for an engineering paper, but the writer ventures to think that 
even such a commonplace subject may afford information and 
instruction, not only to engineering students, but to others of 
longer standing in the profession, ‘I'he following remarks refer to 
a particular case presenting considerable difficulties, and is the 
heaviest undertaking of the kind which has come within the 
writer's knowledge or experience. In the year 1875, during the 
construction of the Scotswood, Newburn and Wylam Railway, it 
me necessary either to divert laterally, or to lower the 30in, 
main pipe of the Newcastle and Gateshead Water Company, a 
pipe supplying the necessities of Newcastle-on-Tyne and 
neighbouring towns, a population of not less than 300,000 persons, 
together with numerous manufactories. To cut off the water 
supply of such a population, even for a day—and one day might 
not have proved sufficient—was a very serious consideration, and 
it was determined to endeavour to lower the pipe without stopping 
the flow of water. After all possible adjustments of the gradients 
of the railway, it was found that the pipe must be lowered 3ft. 8in. 

The first operation was to open a wide trench, along the pipe 
track, for a rem of 150 yards on each side of the centre line 
of railway. This trench was then cut down on each side of the 
main pipe, of sufficient width to admit of men working, but 
leaving the earth solid under the pipe itself. When this had been 
done gaps 6ft. wide were cut through the solid portion, leaving 
a pillar of earth 3ft. wide in the centre of each pipe. By this 
means a length of 300 yards of pipe, weighing 90 tons, and with 
the water weighing probably 140 tons, was left resting on 100 earthen 
supports, The most delicate part of the operation then com- 
menced, for any sudden or uneven subsidence would inevitably 
have caused a fracture with most disastrous consequences. 
Before commencing operations every precaution was taken to 
minimise the effects of an accident. A man was stationed at the 
nearest controlling valve in readiness to close it if required, and 
a chain of signalmen was arranged at convenient intervals between 
the work and the valve, whose duty it was to pass the word to the 
turnkey. These arr t pleted, the work of lowering 
commenced: It was effected by gradually and regularly scraping 
the earth from the tops of the pillars and allowing the pipe to sink 
by its own weight. 

A large staff of experienced pipe jointers was employed, their 
duties being to watch the leaden joints for the first sign of leakage 
or even weeping, and immediately to set up the joint with proper 
tools. So successful was this part of the work, that not a drop of 
water had to be baled out of the trench, and probably not ten 
gallons of water were wasted altogether. The lowering was 
necessarily a slow operation, as 100 supports had to be attended to 
and watched, so as to prevent too great a — coming on any 
single support. It was, however, at length accomplished, and the 
pipe lowered to the full extent of 3ft. 8in., without for a single 
minute interrupting the flow of water to the town. It is 
interesting to mention that the pipe, when first uncovered, was 
found to lie in the form of an arch, and, had the pipe line been 
straight, greater difficulties and much greater risk would have 
been incurred, as the pipe would not then have sunk as the 
supports were removed, and it would have been necessary to force 
it to one side, so as to relieve the pressure at the joints. 
Fortunately for the success of the undertaking, the pipe, as well 
as having a curve upwards, was also curved sideways, and as it 
sank was able to adapt itself to the necessities of the case. 

The writer has not the figures before him, and at this distance 
of time does not venture to remember the cost of this work; but 
he remembers sufficient to enable him to state that to have laid a 
new pipe and connected it would have cost double, probably three 
times, the amount expended on lowering the pipe, and in doing 
this the water must have been turned off, under favourable 
circumstances, for at least a day, and probably a longer time. 
Inconvenient bends would also have had to be introduced, naturally 
retarding the flow of water. 











LAUNCHES AND TRIAL TRIPS. 


Messrs. Wm. Simons AND Co. recently launched complet> 
from their yard at Renfrew the first of three steam hopper barges, 
for the Corporation of Preston. The dimensions of the vessel are 
as follows:—Length, 130ft. ; breadth, 24ft.; depth, 94ft.; and 
having a hopper capacity to contain 300 tons of dredgings. Engines 
will indicate 250-horse power. This vessel has been constructed 
under the direction of Mr. A. F. Fowler, C.E., and under the 
personal supervision of Mr. H. Threlfall. 

A few days since Messrs. C. S, Swan and Hunter launched a 
finely-modelled iron screw steamer, named the Nottingham, and 
built to the order of the Manchester, Sheffield, and Lincolnshire 
Railway Company, and intended to augment the line from 
Grimsby to the Continent. The dimensions are :—Length, 250ft. 
over all; breadth, 32ft.; depth, moulded, 17ft. 8in. ; long full 

p, under which will be accommodation for first-class gers ; 
~ bridge amidships, fitted to accommodate the officers ; and 
topgallant forecastle, cellular double bottom throughout, cranes, 
winches and silent winches for the rapid poems J and discharging 
of cargo. The vessel is fitted with all modern improvements 





dom, does ‘‘ Cast Iron” wish to say that the average mileage of a 
wagon is only 140 miles per annum, or Jess than a single journey 
from London to Cardiff? Assuming half the wagons in the United 
Kingdom—500,000—are idle or disabled, then the average mileage 
per wagon is only 280 miles per annum according to the figures of 
** Cast Iron.” 

Cornwall-buildings, 35, Queen Victoria- 

street, London, March 24th. 


ADAMS AND Co, 





STOP VALVES. 


Sir,—In the report to the coroner at the inquiry touching the 
bursting of a fly rope drum at the Oldham and Tees Spinning Com- 
pany’s mills on January 30th last, Mr. E. Ingham, consulting 
engineer, Oldham, takes exception to Messrs. Woods’ practice— 
the makers of the engine—of admitting the steam from the boilers on 
the top side of the junction or starting valve instead of on the 
underside, As there appears to be a diversity of opinion among 
engineers as to which is the best position for stop valves, I am sure 
it would interest a large number of your readers if some —_ 
sible gentlemen dor discuss the matter in the pages of THE 
ENGINEER. BETWEEN Two STooLs. 

March 16th. 








THE InsTITUTION OF MecHaNicaL Encrnerers.—The spring 
meeting of the Institution of Mechanical Engineers took place at 
the Institution of Civil Engineers on the 18th and 19th inst. when 
two papers were read—one, ‘‘A Report of the Research Committee 
on the Friction of a Pivot Bearing.” and the other ‘On Recent 
Trials of Rock Drills”—by Mr, E, H. Carbutt, past president, and 
Mr. H. Davey. 











itable for the intended trade. The engines are by the Wallsend 

Slipway and Engineering Company. é 
the 12th inst., Messrs. Raylton, Dixon and Co., Middles- 

brough, launched a steel screw steamer, the Angola, which has 
been built for Messrs. Elder, Dempster, and Co., Liverpool, and is 
the sixth large steamer built by them for the same owners in the 
last two years. The leading dimensions are:—Length over all, 
324ft. 9in.; breadth, 39ft.; depth, moulded, 27ft. 5}in., with a 
deadweight capacity of about 4200 tons. She is built on the three 
decked rule, having poop, bridge, and forecastle, fitted with large 
saloon and cabin accommodation in central house for twenty-four 
first-class passengers, special ventilation arrangements, and electric 
light. Her engines will be fitted by Messrs. T. Richardson and 
Sons, Hartlepool, having cylinders 23in., 38in., and 6lin., by 42in. 
stroke. The vessel was named Angola by Mrs. R. W. Thomson. 

H.M. cruiser Philomel, 2575 tons displacement, built at Devon- 
port dockyard, and fitted with machinery, constructed by Earle’s 
Shipbuilding and Engineering Company, Hull, has recently com- 
pleted her official trials outside Plymouth breakwater, with most 
satisfactory results. On Tuesday, 17th inst., she underwent her 
eight hours’ natural draught trial, when in very rough weather 
the indicated power attained was 4978 indicated horse-power, 
which was greatly in excess of contract. On Friday, 20th inst., 
she was taken out for the four hours’ forced draught run, the air- 
pressure in the stokeholds being limited by the Admiralty officials 
to l}in. instead of 2in., as allowed by the provisions of the 
specification. In spite of these conditions more than the full 
contract puwer (7500 horses) was maintained, and the result of the 
trip was a mean of 7735 indicated horse-power, and 19} knots at 
162 revolutions. The vessel was subsequently taken back to 
Devonport for the machinery to be opened up, prior to being taken 
over by the Admiralty. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
TRADE here continues to slow down under the influence of the 
Easter holidays, and the quarterly meetings of next month. These 
gatherings are fixed for April 8th in Wolverhampton, and the 9th 
in Birmingham. Orders are not arriving at the mills and forges 
with any increase of vigour, and the works are employed only part 
time. 

a good number of ironmasters a considerable portion of their 
works’ machinery, alike in the forges and mills, is wholly laid off 
wanting business, and has been so for several weeks past. This 
lessening of production, however, has not been a sufficient stimulus 
to strengthen prices, and ease in quotations continues the prevailing 
note in all departments. 

The expectation which prevails, that at the next meeting of the 
Wages Board wages will be reduced, is not without its influence 
in accounting for the present quietude. Some buyers are dis; 
to hold off temporarily, anticipating lower prices after the 
meets. It is not, however, in their Seer that the average prices 
which have this week been declared in the North of England show 
a reduction of insufficient amount to warrant any change in wages ; 
and no fall, therefore, can be anticipated in the North of Eng’ and 
from this cause. 

A more powerful influence that bears, at date, is however, the 
fall in coke prices, These quotations are becomirig easier all 
round, though this district has not yet seen the benefit to the 
same extent as is so far being experienced in the North. The 
relief will come, however, and very welcome it will be. 

Iron-masters, both of raw and finished, have been slightly dis- 
advantaged by the high prices for cokes and coal, which threatened, 
indeed, to prove a very serious matter for trade, and the reduc- 
tions which seem impending have come none to soon. 

Pig iron this week is quiet, with little business stirring. 
Deliveries of Midland sorts are not up to the average, but from 
Staffordshire furnaces the make is going steadily away. New 
business is, of course, at a discount pending the anticipated 
re-arrangement of prices when the ease in the coke market 
becomes fully matured. : 

At present prices are quoted about 45s, to 46s, for Northampton 
and Derbyshire pigs, according to quality ; native cinder pigs, 39s. 
to 40s, ; and all mines hot-blast, 65s. ; with 45s. to 47s. 6d. quoted 
for medium Staffordshire sorts. 

Manufactured iron is tame, and the Thursday’s market in 
Birmingham was not a large one. The continued quietude of the 
foreign markets makes against trade, and especially is this the case 
in the sheet and hoop business. 

Galvanisers, and black sheet makers in particular, are complain- 
ing. It bas been a long time since the Australian demand was so 
much in the hands of a single firm. This monopoly—for such it 
has become—seems to be very inimical to prices, for other mal 


the House rejecting the Bill, the miners in the whole of the dis-' 
tricts be recommended to come out on strike. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—The condition of the iron trade throughout this 
district becomes, if anything, still more depressed ; certainly 
during the past week there has been even less inclination to buy 
than has been the case recently, whilst prices still tend downwards, 
and the outlook for the future is about as discouraging as it can 
well be. With the restricted amount of buying that has now been 
going on for some time past, consumers must necessarily be working 
upon very bare stocks, and under ordinary conditions the exces- 
sively low prices now ruling in the market might have been 
expected to offer a sufficient inducement for purchasing in larger 
quantities, but there is still an absence of any disposition to buy 
beyond the merest hand-to-mouth requirements. Whether this 
disinclination to buy is due to the disorganised condition of the 
market, resulting from the persistent downward movement in 
prices for some time past, or to really lessening requirements for 
actual consumption in the immediate future, it is difficult to say, 
but possibly both these causes are in operation to bring about the 
present stagnant condition of business, The outlook, so far as 
makers and manufacturers are concerned, is certainly most unsatis- 
factory, and there seems to be very little prospect of early relief 
in uced cost of —, either as regards lower rates of 
— or cheaper fuel. 
e Manchester Iron Exchange on Tuesday was fairly well 
attended, but business — was extremely slow, with a further 
easing down in prices. In pig iron the business giving out is 
restricted to the smallest possible quantities, and to effect sales 
merchants and dealers are willing to accept very low figures. For 
Lancashire pig iron, makers’ quotations remain nominally at about 
46s. for forge, to 47s. for foundry, less 24, delivered equal to Man- 
chester, but with district brands obtainable at considerably under 
these figures they are altogether out of the market, and would 
no doubt be willing to entertain offers for anything like quantities 
at considerably under their list rates. For district brands rather 
lower prices are ruling, but quotations vary considerably. Lincoln- 
shire iron could be bought without difficulty at about 44s, for 
forge, to 45s, and 45s. 6d. for foundry, whilst for Derbyshire 
iron prices range, according to brand, from about 44s. for forge 
to 47s. 6d. for some of the ch foundry qualities up to 48s, 6d. 
and 49s, for the best foundry descriptions, less 24, delivered equal 
to Manchester. For outside brands lower prices are also being 
quoted, good foundry Middlesbrough not averaging more than 
about 49s, 6d., and Eglinton about 55s, 6d. to 56s., net cash, 
delivered equal tc Manchester. . 





The finished iron trade remains extremely dull, with a con-* 


tinued weakening tendency in prices, and manufacturers even at 





state that they cannot sell at within £2 or £3 per ton of the prices 
which the firm who is doing all the business accepts, 

Moreover, a report is this week current that this firm are 
now invading the South American market. They have, it is 
stated, opened a house at Rio, and—hardly possible as it may 
seem—it is the assertion of merchants that they are offering to do 
business at prices something like £5 per ton less than merchants 
themselves ask for imported | stveaiaed foen, 

South American trade in galvanised sheets is still greatly 
disturbed by the financial unrest, and only merchants who have 
the very best representatives out there can venture to trade. The 
position has been improved a little by the determination to issue a 
national! loan, and re-opening of the Argentine banks, but this does 
not dispel traders’ difficulties here. 

The break up of the effort to reform the Makers’ Association in 
the black sheet iron trade, in consequence of the unwillingness of 
the makers to support the proposal, has had a bad effect upon the 
market, and it is difficult to see how prices are to be got up. 

Prices are weak at £6 17s. 6d, to £7 for sheets of 20 w.g., £7 5s. 
to £7 7s. 6d. for 24 g., and £8 5s, for 26 and 27 g. Best bars are 
nominally at £8, with a small demand; while good merchant 
sorts are £7 to £7 5s., and common iron £6 to £6 5s., with medium 
qualities £6 10s, 

There is considerable discussion this week in best steel circles 
here concerning the report that the Nickel Steel Syndicate, about 
which a eal was heard at the time of the visit of the Iron 
and Steel Institute to America, is now fully constituted. Sir James 
Kitson, of Leeds, is chairman, and Mr. F. Rey, Leadenhall- 
street, ing director. Among the other English directors are 
Mr. Percy Gilchrist, the ce-inventor of the basic steel process, and 
Sir Lowthian Bell. It is understood that all the French, American, 
and English patents have been acquired hey syndicate, the prin- 
cipal — patentee being Mr. J. F. Hall, of Sheffield. It is 
contemplated to reduce the cost of nickel very considerably in a 
form suitable to apply to steel-making without in any way inter- 
fering with the ordinary nickel of commerce as now used for 
plating and other manufactures, 

The question of the Rating of Machinery Bill was considered at 
a meeting of the West Bromwich Board of Guardians, near 
Birmingham, this week, when an attempt was made to get up a 

luti inst the It was moved that the local 
members of Parliament be requested to support such an amend- 
ment to the Rating of Machinery Bill—No. 2—as shall prevent any 
reduction on the present assessment of manufactories in future 
which shall be re-assessed, except upon the terms stated in the 
Rating of Machinery Bill—No. 2—now before the House of 
Commons. Happily, however, the motion was defeated, only five 
members voting for it, and seventeen against. This vote does 
credit to the Birmingham district. 

Considerable interest is taken in this district in the meeting of 
the Severn Commissioners, held a few days ago, at which the Sir 
mingham district was fully represented, to consider the Severn 
navigation scheme. The resolution passed by the Corporation of 
Cardiff requiring that if they advanced £5000 towards the scheme 
an insertion should be made in the moi deeds of a definite 
time for the ——— of the money was taken into consideration. 
It was explained that the mo eeds were so framed as to bind 
the Commissioners to devote all the increase of tolls expected to 
arise from the improywment of the Severn in the repayment of the 
loans. As the Commissioners under the Act of Parliament had no 
other means for the repayment of the principal and interest than 
the expected increase in the tolls, the insertion of a time for the 
repayment would be an obligation that the Commissioners might 
not be able to carry out. It was stated that steps were being 
taken at Cardiff to induce the Corporation, if possible, to re-con- 
sider their decision, and it was also stated that there were hopes 
that further support might be provided by Birmingham manu- 
facturers, and it was decided to try and secure assistance to the 
scheme in this direction. 

The blast furnace owners here note that the North of England 
pig makers have given notice to their men for a considerable 
reduction in wages, following the action of the Scotch ironmasters 
in reducing wages 20 per cent. No action has yet been taken 
in this district, but as it is the custom here for blast-furnacemen’s 
wages to follow those of the finished iron makers, it is assumed 
that should remuneration in the mills be reduced after the 
meetings of the next Wages Board, the wages at the blast furnaces 
will follow suit. x 

The Staffordshire miners threaten to strike in the event of the 
Eight Hours Bill not being carried. At a representative meeti 
held this week, the men’s leaders stated that arrangements had 
been made for a ballot to be taken at the whole of the collieries in 
the event of the Eight Hours Bill bepe g rejected, but the papers 

d not been collected in q of the Bill being adjourned 
fora month. A discussion followed, and it was decided to abide 
by resolutions passed at a previous meeting, that in the event of 

















Iron ore is weaker, at 10s, 6d. to 11s. 6d. per ton, and but few 
transactions are reported. 

Coke is easier, at 20s. 6d. to 21s. per ton, delivered at West 
Coast furnaces, 

The Vulcan Steel and Forge Company’s works at Barrow, which 
have stood idle for two or three years, have at length passed into 
the hands of the Tubular Frame Wagon Company. This company 
proposes to build on a large scale bogie freight trucks on the 
American principle, to carry about thirty-two tons each. This 
promises to be an important new industry for Barrow. The 
company has two years’ work in hand on orders for foreign 
rajlway companies, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

CoaL stiffly maintains values with one or two exceptions. The 
advent of milder weather has caused some qualities of house coal 
to be sixpence per ton easier ; but the fall is by no means general. 
It is expected that rates will rule somewhat easier next month ; 
but everything depends upon the course of events. Some anxiety 
is felt as to the Eight Hours Bill, while there is no fear whatever 
of such a measure receiving parliamentary sanction this session, 
ifatall. It is not re eg that an attempt may be made to put 
it in practice through the Miners’ Unions, several district meetings 
having pronounced in favour of that course. The coalowners’ 
regard the application, even partially, of an eight hours day from 
bank to bank with considerable disquietude. They adhere to their 
belief that it would artificially raise the price of coal by restricting 
the output 25 per cent. In some quarters the colliery proprietors 
are considering whether they cannot, in entering into contracts 
with railway and gas companies, and large consumers generally, 

tect th lives against possible adverse circumstances of that 
kind. Heavy engagements, covering a long period, are not readily 
entered into on that account. 

The English Consul-General at Hamburg stated in his report that 
the day is near at hand when the German market will be closed to 
the British coal trade. An evidence to the contrary is the placing 
of the Rotterdam gas coal contracts in England. The quantity 
required is said to be 81,000,000 kilogs., and a portion of this comes 
frora the Yorkshire pits. The German colliery proprietors were 
under-quoted by their English brethren. The export trade will 
soon be in full swing again, as the Baltic ports are certain to be 
open in a very short time. 

There is no change to report in the iron and steel industries, 
Flatness continues to be the order of the day. Prices, if anything, 
are again weaker. Hematitescan be bought in Sheffield at 57s. 6d. 
to 58s. 6d., and forge iron is at 32s, Market very quiet—literally, 
as one authority put it to me, ‘‘no trade atall.” It is ex 
that, on the completion of the present Admiralty scheme, the 
Government will urged ‘to continue strengthening the Navy 
by the addition of further warships, particularly cruisers for the 








the rates are still being undersold by merchant 
Ordinary qualities of bars can be bought oar A at £5 15s, to 
£5 17s. 6d., and the better qualities of Staffordshire bars, which 
have hitherto been quoted at £6 5s., are now offering at £6 per 
ton. Hoops average £6 2s. 6d. to £6 5s., and local made sheets 
£7 2s. 6d. to £7 7s. 6d., with good Staffordshire qualities quoted 
at £7 10s. per ton delivered here. 

In the steel trade business remains extremely quiet, both in raw 
and manufactured material. For hematites there is very little 
inquiry, with a further giving way in prices, good foundry 
qualities not now averaging more than 59s., less 24, delivered in 
the Manchester district ; but some makers are declining to sell at 
all at the present unremunerative rates. For steel plates the 
orders giving out are very small in weight, either for boilermaking 
or shipbuilding purposes, and prices are exceedingly low, the best 
boilermaking qualities not averaging more than £7 10s., with 
merchants here and there selling at as low as £7 5s., delivered to 
consumers in the neighbourhood of Manchester, whilst steel plates 
are obtainable at about £6 12s. 6d., delivered ex steamer Liverpool. 

Activity is being fairly well maintained in some branches of 
engineering, machine tool makers especially reporting a very fair 
number of new orders stirring during the last week or so, whilst 
there is a considerable amount of work giving out in all descrip- 
tions of railway rolling stock, and boilermakers are also kept well 
employed. Stationary engine builders, however, are not quite so 
busy as they have been, and generally new work is only coming 
forward in lessened quantity. 

The application sent in by the men connected with the engineer- 
ing trades of this district for a reduction of the working hours to 
fifty-three per week has been considered by the Manchester Branch 
of the Iron Trades Employers’ Association, and the employers have 
declined to grant the concession requested. 

A very steady tone prevails throughout the coal trade of this dis- 
trict, and with the exception of the common classes of slack, all 
descriptions of fuel are moving away freely. House-fire coals 
especially are in brisk demand, and this is tending to take off the 
market any surplus quantities of the commoner qualities of round 
coal which might otherwise be offered for general manufacturing 
purposes, and the result is that although for steam and forge pur- 
poses the demand is but moderate, there are no excessive supplies 
offeri: For all descriptions of round coal prices have been well 
maintained at late rates, best coals still averaging 12s. 6d. ; seconds, 
10s. 6d. to 11s.; and common round coals, 9s, to 9s. 6d. per ton. 
Engine classes of fuel, although plentiful, are, with the exception 
of common slack, moving off fairly well ; and prices are unchanged, 
burgy averaging 7s. 6d. to 7s. 9d. ; good ordinary slack, 6s. to 
6s. 6d., with special sorts quoted as 7s., and common slack obtain- 
able at from about 4s, to 5s. per ton at the pit mouth. For ship- 
ment the demand is only moderate, with prices weak if anything, 
but for delivery at the ports on the Mersey the average figures re- 
main at 10s. 3d. to 10s. 6d. per ton. 

Barrow.—The chief event of the week in this district has been 
the determination of the directors of the Solway Hematite Com- 
pany to close the works at Maryport, because they find they 
cannot possibly hope to keep the works yoy at a profit at 
the present rate of prices. is will mean the discharge of about 
200 workmen. The fact of the matter is that another instance has 
occurred of the baneful effect which follows the accumulation of 
stocks. Holders of the latter are selling warrant iron at 48s. per 
ton, net cash, and makers find that they cannot possibly sell 
parcels of mixed Bessemer numbers at less than 50s, to 52s, per 
ton, net f.o.b. This is on account of the fact that iron ore is com- 
paratively dear, as also is coke and labour. Makers of iron must 
have relief in one way or another. If holders of stocks continue 
to undersell them, nothing but a restriction of make is possible, 
and it is evident this is what makers are being forced to, and that 
this is what is causing a decrease in stocks. is week’s reduction 
in stocks represents 6770 tons, and stocks now stand at 189,442 
tons. Forty furnaces are in blast, and thirty-six standing idle ; 
but next week will probably see the former number decreased by 
two, and the latter increased by a similar number. 

The steel trade is comparatively quiet. A few orders are being 
negotiated, but they are of small moment. Some good foreign 
orders for rails are in the market, but buyers are on the look out 
for cheap prices. Heavy sections of rails are firm at £4 12s. 6d.; 
but light sections are down at £5 15s., and colliery rails at £6 15s. 
per ton. There is a quiet tone in steel shipbuilding material, 
although the mills are busy on old contracts. Prices are steady. 
Hoops are in good demand. Blooms, billets, slabs, and tin-plate 
bars are very quiet. 

Shipbuilders are busily employed, and are expecting new and 
important orders. The Empress of Japan, the second of the fleet 
of Canadian Pacific Railway Company’s steamers, buiit at Barrow, 
left that port on Sunday for Liverpool, from which port she will 

roceed to Glasgow for her trials, and then goon her journey to 
ancouver, vi@ the Suez Canal, India, China, and Japan. er 
trial of speed on the journey to Liverpool was highly satisfactory. 





of our ce and to act as scouts around our coast. 
Encouragement is given to this idea by the speeches at the 
Institution of Naval Architects last week. Within the past few 
days tender forms have been issued by the Admiralty for 12,500 
tons of steel ship plates and 4000 tons of steel angles, &c. In 
railway material an important Egyptian order for wagons, tires, 
axles, and springs was to be noted. The Manchester, Sheffield, 
and Lincolnshire Railway Company has placed several additional 
orders. Current quotations for finished materials are—tires, 
£10 10s. to £10 12s. 6d. ; axles, £10 10s. to £10 12s. 6d. ; loco- 
motive tires, £12 to £13; springs, £10. Bessemer billets range 
from £6 to £6 5s. 

Sheffield cutlers are experiencing keenly the effects of the new 
American Tariff Act. In the larger establishments men have 
grown up from youth to middle age, and past it, making what are 
known as ‘‘ American patterns.” The demand for these has been 
very seriously affected. The table-knife hands in some establish- 
ments have submitted to a reduction of 5 per cent. in wages; but 
in the pocket-knife department no concession was obtained by the 
employers. The men were offered five days a-week full work, if 
they would concede the 5 per cent.; they declined, preferring to 
take three days at the old terms. Masters of course stint 
work to actual requirements, and the necessities of any sudden 
demand. The outlook is serious for the artisan, who cannot 
in his declining years turn his hand to a new industry. The cutlery 
firms who rely mainly on the United States for their market, are, 
of course, the most severely affected.. Other manufacturers are 
seeking to recoup themselves in new markets, but these are diffi- 
cult to obtain now that England has ceased to be ‘‘ the worksho 
of the world.” It is certainly singular that workpeople shoul 
prefer to be idle two days a-week, to taking 5 per cent. less for 
their work to assist the employer to fight against the hostile tariff, 
and at the same time enjoy five days’ full employment. The 
difference betweerf three days at full rates, and five days certain at 
5 per cent. off, would be considerably in favour of the wage-earner 
at the week end. 

Several limited companies are holding their meetings this week. 
Messrs. Charles Canmell and Co., Cyclops Works, declare 124 per 
cent., add £50,000 to reserve, and carry fcrward £41,000. Messrs, 
William Jessop and Sons, Brightside Works, declare £6 13s. 4d. 
per cent., transfer £2000 to reserve, write off £4000 on depreciation 
on buildings and machinery, and £2000 off new extensions, carry- 
ing forward £6762. Messrs. John Pound and Son, Tudor Works— 
silver and plated goods—pay 10 per cent. All these dividends are 
the same as last year. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market continues to go from bad to worse, and the 
outlook is certainly gloomy, while prices are so low that they 
do not allow of a profit being realised by any but the most 
favourably situated makers—those who make their own coke and 
raise their own ironstone. The firms who have to buy their 
materials in the open market are having a hard fight of it, and in 
some cases are losing at least 5s. per ton. More furnaces are being 
blown out. both in this district and in the North-west, and in the 
latter district less than half the furnaces built are in operation. 
The Solway Iron Company is blowing out its furnaces there. 
Here Messrs. Bell Brothers are blowing out their two furnaces at 
Walker, both producing hematite iron, while Messrs. Walker, 
Maynard, and Co., at Redcar Ironworks, have just completed the 
blowing out of one of their four furnaces producing Cleveland 
iron. This furnace was blown in on December 25, 1875, and 
duringthe whole fifteen years has never ceased producingiron except 
once for ten days, when it was damped down. The furnace would 
have run longer, but as it was impossible to make the iron ata 
profit it was thought best to blow the furnace out, and relieve it 
during the bad times. To the last it made over 80 tons per day of 

‘ood a pig iron. It was thought that the Teesside Iron 
Scaeun’s irectors would have blown out the two furnaces they 
have at work, but they have decided to keep them in operation. 
It is rumoured that other furnaces, however, are to be put out. 
This blowing out of furnaces is decreasing the consumption of coke, 
and the prices thereof are coming down rapidly. For good blast 
faraace coke delivered at Middlesbrough 14s. per ton will now 
be taken readily ; and there has been business this week as low as 
13s. 6d., or 3s. 6d. to 4s. less than was being asked in- December. 
Owing to this rapid fall consumers of coke will not buy forward, 
but are content to purchase to meet their requirements for a fort- 
night ahead. The ironmasters are also endeavouring to reduce 
cost of production by bringing wages down, and on Tuesday bo 
had a conference with the representatives of the men, at whic’ 
they claimed a 124 per cent. reduction, that being an amount to 
which they felt themselves fully entitled, seeing that in Scotland, 
with which they have to compete, wages have been reduced 20 per 
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cent. The men were not disposed to concede more than 5 per 


cent., and it was eventually arranged that the delegates should 
consult their constituents, and give their answer next y. 
The price asked by hants pt f.o.b. deliveries of 





for 
No. 3 G.M.B. Cleveland is 39s. 6d., and buyers at the beginning of 
the week would not give more than 39s., but have since increased 
their offers to 39s. 3d. Makers were not quoting. As to the price 
for forward delivery there is none, because the market is too 
uncertain for buyers to purchase or sellers to sell. Middlesbrough 
warrants have been as low as 38s. 74d. cash this week on Monday, 
but improved to 39s. on Tuesday. Connal’s stock on the 24th was 
124,807 tons, or 1107 tons decrease on the 17th. It is not expected 
that the general stocks in the district will show any decrease this 
month, though in March there is usually a large decrease. Ship- 
ments of pig iron from Middlesbrough this month to the 24th 
amounted to 55,253 tons, as compared with 61,198 tons in February 
to even date. The deliveries to the Continent are still very small, 
and there is also a falling-off to Scotland. Grey forge pigs are 
down to 38s. 6d., and the consumption has fallen off locally and in 
Scotland. It will be still less next week because of the local 
holidays. East coast hematite is very scarce, and 53s. 6d. for 
mixed numbers is quoted. A cargo of 1200 tons of Spanish 
hematite pig iron has just been imported for the use of the West 
Hartlepool | Company, this being because of the difficulty of 
mend ie at home. Several cargoes have been ea | at 
epool, 

The steel trade is dull, and orders are more quickly completed 
than they are replaced, so that the production of the district has 
been reduced, and several works are running short time. The 
reductions in prices serve but to keep consumers from buying, 
instead of stimulating them, and there is very little doing. Prices 
> weak ; heavy steel —~ are -s ie oe net at “— 

rge cargoes are now being ship ‘or ia, Algoa ‘ 
Australia, and Buenos Ayres, and steel sleepers in pany thee 
quantities are being sent to India. The price at works for sleepers 
is about £5 12s. 6d. net. Steel ship-plates are £6 2s. 6d., less 24 

r cent., and f.o.t., and angles £5 17s. 6d., less 24 per cent. The 

ks of the Consett Iron Company having been examined by the 
official accountant to the Northern Arbitration Board, he certifies 
that the average price realised by the company for their steel 
during the past quarter has altered so little that no change can be 
made in wages during the forthcoming quarter. 

The demand for manufactured iron is quiet, and the production 
of the works is much below what it was at the beginning of the 
ee operations being rather irregularly carried on at most esta- 

lishments. The directors of the South Stockton—formerly known 
as the. North Yorkshire—Ironworks have resolved, on account of 
the unprofitable character of the trade, to close their mills till 
better times. The price paid for the Bowesfield Ironworks, 
Stockton—the private sale of which we announced last week—was 
£17,000, and the stocks of pig iron will be taken at a valuation, 
which is estimated at about £3000. A limited company is to be 
formed to carry on the works. The present prices of manufactured 
iron, f.o.t., at producers’ works are:—Common bars, £5 12s. 6d.; 
bars, £6 2s. 6d.; best best bars, £7 2s. 6d.; ship angles, 
£5 10s.; ship-plates, £5 12s. 6d.; boiler-plates, £6 12s. 6d. per ton, 
——— 24 per cent. discount for cash on 10th of month following 
elivery. 

The statistics of Mr. Waterhouse show that the average realised 
price of manufactured iron during January and February varied 
so little from that of the previous two months that the wages to be 
paid at the mills and forges during April and May are to continue 
the same as those now being paid. The decrease in price is only 
ls. 10d., and to have justified a reduction of 3d. in puddling and 
25 per cent. in other wages, there should have been a decrease of 
5d. more. The statistics altogether are very unfavourable, and 
bear out to the full the complaints of bad trade. Rails fell 
8s. 10°8ld. per ton in value, but as only 372 tons of iron rails 
were made, any fluctuation in them is not of much moment; 
— fell Is. 10°84d.; bars 11-2d.; and angles 3s, 9-43d. 

e best average price in recent years obtained in this district 
was in March and —— last year, when it was £6 16s. 5jd., 
or 18s. 77d. above the most recently reported figure. Wages, 
which then were 25 per cent. above the minimum which ruled from 
1885 to 1888, are now 174 per cent. above the minimum, having 
declined 74 per cent. It was thought that the realised prices 
would have shown such a decline as to have justified a considerable 
reduction in wages. But if the prices have not declined much, 
the production has—in fact, to an extent altogether unexpected. 
In the corresponding two months of 1890 no less than 53,000 tons 
were delivered, and in the last two months of 1890 nearly 49,000 
tons, but in the past two months only 38,900 tons, or nearly 25 per 
cent. as compared with a year , and 20 per cent. as compared 
with November and December. decrease was mainly in ship- 
building iron, for only 19,425 tons of plates were il, against 
26,335 tons in the last two months of 1890, and 5124 tons angles, 
against 5999 tons. This is not accounted for by the stop) of 
Bowesfield Works, which produced 700 tons of plates per + 4 for 
they were closed in the last two months of last year as well as in 
the first two of this, so that it is evidently the shorter working 
of the establishments that are in operation that is the cause of the 
smaller deliveries. The bar trade was also worse by 13 cent, 
The following are the official figures of the deliveries and realised 
prices for January and February this year :— 


Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 
Tons Cwt. Qr. Lb. £s. 4. 
Rails .. eo oo oe "056 .. 5 6 11°22 
Plates. . 19,42 7 O 2 .. 49°90 .. 517 0°08 
Bars .. 14,006 19 2 16 .. 35°98 .. 6 1 8°34 
Angles 5,124 2 3 2 13°17 5 11 10°25 
88,928 10 1 6 .. 100°00 .. 517 10°97 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Tue Glasgow pig iron market has been more active in the past 
week, a large amount of warrants havi changed hands at 
declined prices. The reasons given for the fall are the eae of 
ine! uction, the general quietness in the iron industry, 
and the unsettled condition of financial affairs. Scotch warrants 
have been selling at 43s, 2d. to 43s, 4d. cash; Cleveland, 38s. 9d.; 
and hematite, dBc. ; these figures marking considerable decline 
since this time last week. 

Only one additional furnace has been lighted in the course of 
the week. There are now thirty-one in blast—twenty-two pro- 
ducing ordinary, six hematite, and three basic iron—as com 
with eighty-nine at this time last year. The ordinary furnaces 
are employed for the most part in the manufacture of special 
brands, which are very scarce, and for which it is thought com- 
amped good prices may be obtained for some time to come. 

he production of hematite is increasing, but very slowly, because 
its price is regulated by the quotations in the warrant market, 
where this class of iron can be bought at present at rates which 
afford no encouragment to an extension of its manufacture. 

The current prices of makers’ pig iron are as follow :—Coltness, 
f.0.b. at Glasgow, per ton, No. 1, 65s.; No. 3, 56s. 6d.; Summerlee, 
No. 1, 62s. 6d.; No. 3, 56s. 6d.; Gartsherrie, No. 1, 60s. 6d.; No. 3, 
56s. 6d.; Calder, No. 1, 62s, 6d.; No. 3, 56s. 6d.; Clyde, No. 1, 59s.; 
No. 3, 55s.; Carnbroe, No. 1, 48s. 6d.; No. 3, 48s.; M. and C., 
No. 3, 45s.; Eglinton at Ardrosan, No. 1, 51s.; No. 3, 50s. 6d.; 
Dalmellington, No. 1. 58s.; No. 3, 53s. 

The shipments of pig iron from Scottish ports in the past week 
were very small, amounting to only 3127 tons, compared with 9424 
in the corresponding week of last year. e smallness of the 
exports just now is no doubt largely due to the scarcity of special 





brands, which are chiefly wanted abroad. This class of iron will 


be more plentiful a week or two hence, when it is thought the 
ex may show some improvement. 
e iron and steel manufactured goods shipped from Glasgow in 


the past week embraced machinery to the value of £12,550, 
ae See £4690 ; steel s, £6936; and general fron 
manufactures, £57,378. 

The position of the manufactured iron trade is unsatisfactory. 
There is a lack of new work, especially in the export branch, which 
is quieter than for a long time past. uel is still so dear as to bea 
serious impediment in the way of reducing prices, With regard to 
wages, this district follows the lead of Cleveland, and as wages are 
to remain unaltered there for other two months, so they will do 
here. Very few of the works are able to do quite full time. 
Makers quote the lowest grade of common bars £6; second grade, 


A commemorative banquet was given by Mr. W. Thomas, 
Brynawel, Aberdare, last week, when an address and silver urn 
were presented, Mr. Thomas holds a deservedly high ition 
amongst the mining engineers of Wales, and is connected with a 
large number of important collieries, 

e inquiry into the loss of the Red Jacket, of Cardiff, is 
preceeding. 

An important boundary case affecting coal land is being tried at 
the Assizes, Cardiff. The brief held by one'of the eminent counsel 
interested was marked 400 guineas. 








NOTES FROM GERMANY. 








£6 5s.; hi t grade, £6 7s. 6d., the best bars of the lowest grade (From our own Correspondent.) 

being 7s. 6d., and those of the other grades 10s. higher, and all ll ae ‘ . 

prices subject to the usual 5 per cent. discount. THE situation of the general iron market has during this week 
In the steel trade makers differ in their views of b y without in all is 





some adopting a despondent attitude, while others 
are more hopeful as to the future. There appears to be a 
a impression that prices may have to give way further, 
ut it is hoped that they may be maintained until cheaper fuel 
enables a reduction to be made without serious loss. Since last 
week the prices of steel have given — about 2s. 6d. per ton, 
and makers now quote angles £6 2s. 6d., ship plates 46 7s. 6d. 
to £6 12s. 6d., boiler plates £7 5s. to £7 1s. all less five per 
cent. discount for delivery in Glasgow district. 

Coals are getting more plentiful, owing to the longer hours and 
steadier habits of the miners, and the great improvement that has 
now taken place in the railway communication. As a consequence 
prices have been gradually ie and the rates f.o.b. at 
Glasgow Harbour are as follow ay eg coal, 9s. 3d. to Os. 6d.; 
main, 8s. 9d.; ell, 9s. 4d. to 9s. 9d.; steam, 10s. 9d. to lls, 
Sellers of coal generally show more anxiety to do business, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

TuE Cardiff strike is now a thing of the past, and the great trade 
and shipping industries that ‘‘slowed” for a little while have 
resumed their normal action, There is a strong feeling amongst 
the shipowners and others that the eminent services of Sir W. T. 
Lewis in the successful issue deserve a practical memento that 
shall hand down theachievement. A correspondent in a local daily 
refers to THE ENGINEER as designating him the genera) of the 
industrial campaign, and s prompt action in getting up an 
address, &c., and I have no doubt it will be at once taken up. 
Coming on the heels of the collapse of the Scotch ironworkers and 
the railway men, the victory is of more than local significance, and 
its effect will be gratefully felt over a wide district. Radical Non- 
conformist agitators are getting up movements in favour of the 
eight hours per day agitation, but I find that even amongst the 
colliers there is a p beg deal of difference of opinion. The older 
men—men with families—say it would not be to their advantage. 
The advocates are principally the young men, who support any 
new movement, especially one that appears to give more time for 
liberty and licence. 

The good times in coal promise a continuance yet. The ship- 
ments of coal and coke from the Cardiff ports last week were quite 
up to the old figures. The totals were 272,896. Of this the Bute 
Docks alone sent 146,602 tons ; Barry total was 91,243 tons. Swan- 
sea total was below the average, 22,320 tons, and the coal trade 
there is reported dull. Newport also was not quite so brisk as 
coastwise shipments ; total, 12,900 tons. 

The spring promises a series of brisk colliery operations, and 
some transfers. It is understood that the ye tas will 
be out soon after Easter. Price named is £350,000. The owner 
of an important colliery, now only sunk to the upper measures, 
proposes in a short time to sink to the deep. Several undertakings 
of this kind are projected for the near future, and of these it is 
ex that Monmouthshire will have its share. 

orth’s Navigation shares, which are being transferred at 
premiums of 8s. 9d. and 10s., indicate the firmness of the coal 
market. D. Davis and Sons—£10—are now quoted at £13; 
Penrkiwkifer at’ 3 In contrast to these the ironworks shares do 
not look so well. Rhymney iron— £5—is at 14; Ebbw Vale, Sf . 
Tredegar, 18; Barry Steck is at 2224; Taff Railway at 75} ; 
Rhymney Railway firm at 145. Rhondda and Swansea Bay are 
still low, and shares are to be bought for a fraction above £8. 
Some little improvement upon this is likely, as powers have been 

nted to construct the new line from Cwmavon to Briton Ferry. 

e Neath Bridge, too, is a certainty on the Great Western 
Railway, and the Harbour Commissioners of Neath are to carry 
this out. 

There is no favouritism of course in a House of Commons’ Com- 
mittee, which decides upon evidence ; but Barry may be regarded 
as more fortunate than many. Its ‘‘lines are cast in pleasant 
places.” The Committee have passed the line to Cardiff. 

The public now are calling out for on r accommodation on 
the Barry from Treforest, and this should granted forthwith. 
The deputation which waited u the directors six months ago 
thought it would long ago have been carried out. 

Prices of coal have “‘ eased off” a little in front of the holidays. 
In Cardiff the quotations this week have been as follows :-—Best 
steam 14s. 3d. to 14s, 6d., seconds from 13s. 6d., small from 5s, 6d., 
and plentiful. House coal is getting quieter, and No, 2 is only 
quoted at lls. 6d., No. 3 from 14s. 3d., and good “brush” from 
12s, 3d. Patent fuel orders are still fairly well held both at Cardiff 
and Swansea, but new business is not being oe with any brisk- 
ness, Prices are ranging from 13s, 3d. to 13s, 6d., some brands 
higher. There is little moving in coke ; foundry is at 20s. to 21s. ; 
furnace sluggish from 19s. Pitwood steady at 14s. 9d. to 15s,” 

In the iron and steel trades the old dormant condition is sus- 
tained, and little seems doing in anything but steel bar. Iron- 
masters, in addition to a feeble demand, have also to contend with 
a good deal of active rivalry. Both at Cardiff and Swansea the 
imports show this in pig, &c. A large make is now held in stock, 
but as wages, considering prices, are high, it is doubtful if the 
return—sbould demand set in later on—will pay for stocking. 
Glasgow pig has been fluctuating from 43s, 6a. to 43s, 9d. Iron 
and steel quotations remain the same, and rails are as inactive as 
ever. Quotations are unchanged, but sales would ov be 
effected between £4 5s, and £6 5s., according to specification. 

The tin-plate trade will soon enter upon the critical quarter. 
Much depends upon its future character from what will transpire 
from April 1st. Some makers have been at work diplomatically 
feeling the pulse of buyers for bookings from July next, but if 
anything has been done of consequence it is not revealed. Steamers 
at Swansea this week have been busily loading from Philadelphia 
and Baltimore, and next week cargoes will be sent to New York, 
Genoa, Nantes, Bordeaux, and Hamburg. The shipments during 
the last week were large, 90,318 tons, and receipts from works, 
62,450 boxes. Newport district continues busy. The bulk of 
business generally is for Bessemer steel cokes for delivery in and 
about this aan | at 17s. to 17s. 3d. The principal makers are 
holding out for 17s. 6d. during the quarter. asters are in 
demand at 14s. 9d. to 15s. Siemens best ranges up to 18s. 6d. 
Charcoals are from 19s. to 2ls.; best, up to (23s,; ternes, from 
31s. 

It is rumoured on ’Change at Cardiff that a leading coalowner 
has concluded a contract with German Lloyd’s for 50,000 tons 
best 


steam. 

Last Saturday the firemen and sailors received their last strike 
pay at Cardiff—3s. each single and 4s, married men ; a member 
of the union has writterf to a local paper stating that the funds are 
thoroughly exhausted, . oe . - 





still being carried on in the hand-to-mouth style; and though so 
near the busy season, no one appears to look forward to any decided 
improvement in the near future. 

comparatively favourable account can be given of Silesian iron 
business this week. Inland as well as foreign inquiries are reported 
to be coming in more freely of late, and the works consider them- 
selves well provided with mo ge ment for many weeks to come. It 
cannot as yet be ascertai whether the improved condition of 
trade in this district happens to be a mere casual one, or wh ther 
a decided turn for the better in general iron business is gradually 
setting in. Very little business of importance has been transacted 
on the Austro-Hungarian iron market this week. The trade going 
on leaves much to be desired, buyers maintaining their former 
reserved position. 

A depressed tendency generally prevails, the more so as nothing 
definite has as yet been made known regarding the convention 
between Germany and Austria-Hungary. Belgian iron industry 
is certainly in a very unsatisfactory condition, Several of the 
works in the Litge and Charleroi district having lately secured 
some pretty orders, an attempt was made to raise the basis 
price of merchant bars on 135f. per ton and for plates on 160f. per 
ton. This proved a complete failure, inasmuch as buyers answered 
the attempt by discontinuing further orders, 

In France, iron business has undergone no change since last 
week, In the Longwy district three blast furnaces are reported to 
have been blown out, or damped down, as stocks had reached the 
considerable height of 70,000 tons. In the department Meurthe 
et Moselle the tone of the market is pretty firm, and the prices of 
72£. to 74f. for iouatey rig and 58f. to 60f. for forge pig are easily 
maintained. In 1890 558,896 tons pig iron and 16,635 tons wrought 
iron have been produced in that district, The Paris market 
remains unaltered. 

On the Renish-Westpbalian iron market no change, either in 
price or demand, has been noticed. The iron ore trade continues 
dull, and prices are with some difficulty maintained. The pig trade 
also is very quiet, and prices unremunerative. The lively demand 
for spiegeleisen, noticed in previous reports, has continued, and 
prices may be called firm. e rolling mill convention has resolved 
to reduce the price of pig iron M. 5 p.t. from the Ist of April. 
This bas been brought about by the strong competition of a works 
not belonging to the syndicate. On the other hand, it has been 
resolved to raise sheets M. 5 p.t., in consequence of the high prices 
of raw materials. Girders are in fairly good call. Hoops have 
rp oe very little. There isno animation Notme pears in the plate 
and sheet department ; prices continue dep as before, and in 
most instances may be said to scarcely cover the costs of pro- 
duction. Foundries and machine factories are, for the greater 
part, unsatisfactorily employed, 

It is confirmed now, after official investigation, that the late 
explosion at Hibernia mine had been caused by one of the men 
having fired a shot contrary to orders, and in defiance of the 
remonstrances of his fellow miners, The extent of the explosion 
clearly proving that existing directions for the protection of life 
and property are by no means sufficient, further measures are 
mond ap under consideration to remedy this evil as far as 
possible. 


According to the reports from Luzern the Administration of the 
Gothard Railway will invite tenders for bridges, in two lots (a) 
twenty bridges, = about 1187t., and (b) seven bridges, = about 
1027t. The whole 2214t. will probably raise keen competition. 

Ever since the Exhibition of 1885 proved so profitable an under- 
taking to the inhabitants of Antwerp, a great rness to repeat 
the experiment has been noticed, and has repeatedly led to exhi- 
bitions of more local character. The present year, however, is 
likely to su its predecessors by presenting, in August and 
September, dheve exhibitions at the same time—one for horticul- 
ture, one for vegetable productions, and one for micrography. 
It is expected this last-named exhibition will be universally sup- 
ported, and already many distinguished persons are said to have 

romised either contributions or attendance. As the exhibition is 
estined to demonstrate the gradual devel nt of micrography 
from the very first beginnings, in the primitive instruments of 
about 300 years ago, to the superior achievements of the present 
day, no doubt a more than common interest deserves to be gained 
y it. 

Latest news from the Belgian minin, districts appears to be of 

a more serious, not to say alarming character. 








ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—The final 
meeting of the spring session of this club was held at the Durbam 
College of Science, on Friday, March 20th, when Mr, A. McKenzie 
read a paper on “ Boiler Running,” Mr. J. A. Harvey in the 
chair. author first considered the actions taking place in the 
furnaces, and then turned to those in the interior of the boiler. 
Of the former the losses incurred through heat escaping in various 
manners, without raising the temperature of the water, were 
pointed out and considered, and the production of smoke received 
some attention, it being pointed out that if air be supplied to the 
furnaces in sufficient quantity perfect combustion is insured, a 
there is a total absence of smoke. The conditions of draught, 
right methods of firing, and different kings of fuel, were also 
dwelt upon. The importance of clean feed-water was insisted on, 
and the ill-effects of the presence of impurities within a boiler 
eg out. Scaling, pitting, and honeycombing, and kindred 

iler troubles, also received full attention. © paper was 
followed by a discussion, in which several members took part. 


TASMANIAN ExHIBITION.—This Exhibition, which will be opened 
at Lau on the 14th October, 1891, will be carried out 
under the direct patronage, and with the aid of the Governor and 
his Government. The Executive Committee, composed of many of 
the leading men in Tasmania, and a London Committee, presided 
over by Sir Edward Braddon, K.C.M.G., the Agent-General for 
the Colony, are actively at work. The scope of the Exhibition 
embraces every branch of manufacture, but especial attention 
will be given to all classes of mining plant, and the Exhibition 
thus offers a favourable opportunity to the manufacturers _of 
such machinery, in view of the development of Tasmanian 
mineral resources now going on. e Exhibition will take place 
at a period of the year when Launceston is crowded with visitors 
so that it will no doubt be very largely attended by the usual and 
other visitors, and a large number are ex, . Arrangements 
have been made for the —_ of exhibits at greatly reduced 
rates. It is ——_ to supp ly rpg ed for machinery in 
motion free of charge. M and certificates will be awarded. 
Applications for space should be made at the earliest possible 
date to the hono secretary of the Tasmanian Exhibition, ‘5, 
Victoria - street, 8, W., from whom all information can 
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NEW COMPANIES. 
TxE following companies have just been regis- 
tered :— 


Barrows and Company, Limited. 


This company was registered on the 17th inst., 
with a capital of £30,000, in £10 shares, to 
nurchase the business carried on by T. 

rrows, at Cherwell Works, pr ipare L Oxford, 
and to carry on the b 8, iron 
and brassfounders, mathialate, &e. The sub- 
scribers are :— 

Shares. 





J. ae P., Edgbaston, Warwick . 

Hi. M. Barro Halsall, solicitor. ab oer aes 

A. M. ws, y CUBMIOOF.. 60 ce ce 

W. Barrows, re saaeen. ey be. ep 

F Dold, Banbury, acco 

Jive E. M. hes Highlands Villa, “Banbury 

J. Barrows, a ane ‘Birmingt 
surveyor .. .. : 


The number of Sitesi is $s be eae the first 
ba op appointed by the subscribers; qualification, 
istered office, Cherwell orks, Ban- 


od 


ro Oxford. 





Chillaton Manganese Company, Limited. 
This company was tered on the 16th inst., 


with a capital of £10,000, in £1 shares, to adopt 
an agreement dated the 6th March between 


Goldsworthy, of the one part, and C, A. Fox— for 
the re ag the other part, for the lease of 
the Chillaton Manganese Mines, Milton Abbot, 


Devon, and to carry on the business of miners 
and merchants. The subscribers are:— 


C. F. Burnard, Chatsworth Lodge, Plymouth 250 
A. A. Carnell, Plymouth, auctioneer -- 250 
C. A. Fox, Bank-chambers, Plymouth, broker :. 250 
J. Goldsworthy, Tavistock, mine agent.. .. 250 
Cc. N nm, Plymouth, merchant aa 250 
J. P. Paige, Plymouth, banker . -- 250 
D. Roy, k-chambers, Plymouth, “broker 1) 250 


The number of directors is seven; the first 
being the subscribers; qualification, 250 shares. 
Registered by Sir Joseph Causton ‘and Sons, 9, 
Eastcheap, E.C, 


Clayton Foundry Company, Limited, 

This oominany was istered on the 14th —_" 
with a capital of £20,000, in £10 shares, to 
Gayto ase and carry on the Clayton Foundry, 

yton, near Manchester, and to carry on the 
business of metal founders, engiheers, &c. The 
subscribers are :— 


G. Gornes, Thornton House, Clayton, ironfounder 
R. } a The Firs, ohana Manchester, 
chemis 


J. P. Bedson, Bradford | ‘House, “Manchester, 
engineer 
F. — Rose Bank “House, Clayton, manufac- 


‘, x ‘Hey vood, Tubilee- terrace, Clayton, engineer 
im Holaen, Bradford House, satan a6 


ee 


Mie, Foster, The Firs. irs, Droylsden 
Registered without ial articles, Ritinned ts 
office, Clayton Foundry, Clayton, near Man- 


chester, 





Crystal Ice Rink, Limited. 


This company was registered on the 17th inst., 
with a capital of £10,000, in £10 shares, to adopt 
an agreement between F, H. Portway and A. 
Pettengill, and to purchase and develope patents, 
&c, The subscribers are:— 


F. Sevcen, + Glousssten-euad, 8.E., clerk . 
- big el, 7, a ve, 8.E., clerk aii 
ngton-grove, Sydenham |. 
G, H. etianal, $0, 78, Auckland- road, Upper 
Norwood 
C. C. Marriot 


“Monument-buildings, E.C., “clerk 
D. = 8, Be 


vue-villas, Southgate- road, Wood 
Treen 
as. - j. Chivehouse, 60, Aimack-road, ‘Clapton, 


— 


ens wenibor of Gaetan is wb to an lee than 
three, nor more than six; qualification, £250; 
remuneration, chairman £300 per annum, and 
directors £150, — with a f=: er ee of the 
profits. istered 7 Mr. J. oe 3, 
Crooked-lane, King William-street, 





Dutch Paper Pulp Company, Limited. 


This company was oO eel on the 13th inst., 
with a capital of £24, in £10 shares, to adopt 
an ment dated the 2nd March between A. 

, of the one part, and R. D. Wilkinson—for 
the company—of the other part, for the purchase 
of a a at rages Netherlands, and to 
manufacture paper pu tom straw, asbestos, 
grass, fibre, &c. The maisinaes are :— 


R. - Bird, Ellerslie, Cardiff, merchant 
. Bird, 20, ‘St. Andrew’s-crescent, Cardift 


pee os 
J. T. Edwards, 42, The Parade, | Cardiff we 
W. B. Gibbs, Penarth, merchant .. 


W. Thomas, ‘Aberdare, yon a a 
» Coal Exchange, London, coal factor 
5: A Mcintyre, 16, St. aan sti pia _— 
owner.. . x 


i 


The unpiber of Giventonn | is sat to tw ho than 
two, nor more than five; qualification, 100 shares; 
remuneration, £250 per annum. Solicitors, 
Messrs, Vallance and Co., Lombard House, E.C, 





Economic Non ie oo Horseshoe Company, 


This company was istered on the 16th a, 
with a capital of £15,000, in £1 shares—of which 
fifty are founders’—to adopt an agreement dated 
the 20th February between C. E. H. Holdsworth 
and the company, and to carry on the business of 
horseshoe manufacturers and vendors, &c. The 
subscribers are :— 

Shares. 


> Beresford, 43, Cathcart: road, 8. 


.W. 1 
J.G. Dalzell, 12, Clement’s- -inn, Strand, solicitor 1 
A. H. Embor » 28, Avondale-square, Old Kent- 
road, 8. ; clerk 1 
8. A Jackson, 23, Burton-road, Brondesbury, 
1 
1 
1 


*Oapt o oy ‘Shi Podin Hayes, Beds. |. 
*R. "Orivtas, IP play, od ington, ayes, 


F.B. — " Clas t’ sate fous s- 
jane, Sere amen sabe gna 
The number of directors is not to be less than 
three, nor more than seven; the first being the 





siehondlinns demitelt oy on asterisk; qualification, 


£100; remuneration "E75 and a percentage o' 
the profits, felichers, Menus | Deitel a 
Beresford, 12, Clement’s-inn, Strand, W.C, 





Hoffmann’s Upright Roller Castor Syndicate, 


This syndicate 210,000 in et on the 14th inst- 
with a capital ef £10, in £5 shares, to adopt t 


an agreement dated ‘the 11th March, between 
Robotham, mann, and the company, for 
the purchase of letters patent relating to an 
improvement in roller castors, and to manufac- 
ture and sell apparatus connected with the above, 
The subscribers are:— 


*Col. W. J. A. Baldwin, J.P.B., 2, The Albany,W. 100 
J. Burton, 23, Maddox-street, Hanover-square, WwW. 20 
a’ a lor, 54, Gresham-street, E.C., shipowner 20 
nman, St. George's Club, W., engineer 20 

H. ', Sheldon, 95, one street, .C., mer- . 

F. L. H. Collins, 76, Chea side, E.C., broker .. 10 
*W. McLaren, Moorgate Works, ‘Moorfields, E.C. 100 





The ber of directors is not to exceed five, 
the first being the subscribers denoted by an 
asterisk ; een a F reas remuneration, 
£10 10s. per meeti | a percentage of the 

er, 26 


= Solicitor, 
Jarrow Forge and d Bnyincring Company, 


ford-row, W.C. 
me er: on the 17th inst., 
with a capital of £80 in £10 shares, to adopt 
an agreement dated the 17th March between 
‘The Jarrow Forge Company, Limited,” and the 
company, and to carry on the business of forge 
prietors, engineers, shipbuilders and repairers, 
Ciaemahen _ The subscribers are :— 


South Shields, shipowner .. 
#8. Malcolm, Westoe, Durham, engineer 
, 80, Dean-street, Newcastle, ‘iron 


This company was 


| aL 


el ho lol 


*M. Dent, Monkton, near Jarrow, forge master . . 
*G. H. vemeny Post-office e, 


m™ 
E. Wilson, ry Claremont-pl: 7 "Gateshead, clerk 
W. Dent, 29, Park-road, Jarrow, forgeman.. .. 

The number of directors is not to be less than 
four, nor more than six; the first being the sub- 
scribers denoted by an asterisk; qualification, 
£1000 ; wi £10 per meeting. Regis- 
tered by Mr. C. Doubble, 14, Sergeant’s-inn, 
Temple, E.C, 


West of England oo ng ond Refining Company, 








This company was pores on the 18th inst., 
with a capital of £50,000, divided into 25,000 
preference and 25 cade ordina shares of £1 each, 
to acquire the “Tamar melting Company, 
Limited,” to buy other lee and to ca on 
the business of miners generally, The subscribers 
are :— 


. F, Pagen, Plymouth 
4 Earwaker, George-street, Plymouth, stationer 
H. 8. Dyer, Kobe-terrace, Plymouth 


1 

1 

Fi 1 

W. Forward, 9, Eberington- street, Plymouth os 1 
1 

1 

1 


Shares. 


> pi 48, Sedaier enet Plymouth, ee. 

accountant.. . . 
y 1 = "Holly- -bank, Saltash, engineer — ae 

The number of directors is not to be less than 
three, nor more than seven; the first to be 
— A the subscribers; qualification, 100 
Pagen is managing director and 
secretary, with a remuneration of } per cent. on 
gross profits. ig, by Messrs. Drake, 
Driver, and Leaver, New Bridge-street, E.C. 








How SreaM Bowers FurNIsH Wet STEAM.— 
The following on this subject is sent by a corre- 
spondent to the Scientific American :—‘‘ The 
following theory accounting for the fact that 
water is frequently drawn from steam boilers to 
the engines feeding from them, and sometimes in 
sufficient quantities to wreck the latter, I believe 
is new, and it appears to me plausible. — If it is 
unsound, 1 hope D oe or some of your readers will 
show wherein 1s flaw. Air or water, in movi 
from all sides towards a common centre at whic 
. escapes, does not move in direct lines, but 

pproaches the centre in spiral currents, the 

waedie of which will be proportional to the speed 
at which the fluid escapes at the centre. Let the 
water from a bucket or basin escape through a 
hole at or near the centre of the bottom, and the 
water in the vessel will form in a whirling current 
around a vertical line above the outlet. If the 
water escapes through a pipe, so that there will 
be a downward suction, the velocity of the 
whirling current will be increased. A storm 
centre or area of low barometric pressure is 
another illustration. Toward such an area ali of 
the air currents influenced by it will move, the 
same as water in a maelstrom moves toward the 
centre. Now the question is—will not steam in 
escaping from a boiler directly upward into dome 
or steam pipe act in the same manner as water 
does in esca from a bucket or basin, as 
referred to in illustration, or as air does in 
moving toward a storm centre! and in this 
connection it should be remembered that a storm 
centre is a point where air is escaping upward, 
and that it is the escaping air which causes the 
outside air to move toward, and in so doing 
around, the storm centre, just the same as the 
water escaping from the basin causes the water 
in the basin to form in a whirling current around 
the outlet It is well known that in the centre of 
a whirling current the fluid, owing to centrifugal 
force, is rarefied, and the degree of rarefaction 
depends entirely upon the velocity of the whirl- 
ing current; for this reason a whirlwind of 
sufficient velocity y passing over water causes a 
waterspout. Now, if the steam escaping from 
a boiler in the usual manner causes the steam 
in the boiler and in a small area below the 
outlet to form in a whirling current, the velocity 
of which will increase as that of the escaping 
current inc what is to prevent a water- 
alba in ‘the boiler and a wrecked engine as 

result whenever the escaping steam reaches 

a sufficient velocity! And to prevent the 
esca: steam from attaining such a velocity, 
is the pipe connecting engine with boiler always 
of a sufficient area?” 





THE PATENT JOURNAL. 
Condensed from “' The IUustrated Oftetal Journal of 


_ Application for Letters Patent. 
oe When pi ae ead ve bas “communicated” the 
and address communicating party are 
printed in italics. 
llth March, 1891. 


4854. Improvements in Wuee.s, G. H. Richmond, 
Manchester. 

4355. Encrnes, H. Campbell, Halifax. 

4356. Set Pans, I. Rushton, Bradford. 

4857. Connectinc Raitway Raits, E. J. Robertson, 


ps’ 
4358. Boxes for Conveyina Flowers, C. Maier, Tun- 
‘e Wells, 
4359. r NUFACTURE of Woop Screws, D. Brown, 
mdon. 
4360. Drivinc Mecuanism, W. H. Munns.—(H. J. 
Reedy, United States.) 
4361. Discuarce Pire for Urine, W. H. Munns.— 
(L. J. Grigin, United States.) 
4362. AxLe Wrencn, W. H. Munns.—(/. A. Miller, 
United States 
4868. WASHING | ARRELS, W. H. Munns.—(G. A, Bidwell, 
United States.) 
4364. SHutrer Fasteninc Device, W. H. Munns.— 
(RK. J. Berdan, United States.) 
4365. Loom Tempie, W. H. Munns.—(D. £. Damon, 
United States ) 
4866. CLEANING Nats of the Hanp, W. H. Munns.— 
(H, Weber, United States.) 
4367. Execrric Sicna, W. H. Munns.—(@. W. Martin 
and J. Knight, United States.) 
4868. Decanters, W. Edge, London 
4369. Winpow Buinp FuRNITURE, &e., W. Mottershall, 
Manchester. 
= Paintinc Macuings, R. O. Kriiger, Germany. 
. Avromatic Detivery Macuuiyes, A. Hollinshed, 


don. 
4372, oe and Fincer Gavuce, H. R. W. Lawson, 
London. 
4378. Leap Giazino, A. 8. Tanner and A. P. Godart, 
London. 


4874. ExecrricaL Siyceinc Apparatus, L. Lettré, 
Germany. 

4875. Hares and Brake, R.M. and J. W. Houlds- 
worth, London. 

4876. Packine LARD, T. Sinclair, London. 

bas —— Hooks for GLoves, &., M. Chagotand Cie., 

ndon. 
= Grysers for Heatinc Water, W. R. Smelt, 


on, 
4379. WueeEts for VeLocirepgs, &c., C. F. Newman, 
mdon, 
4380. Suuttinc-orr Water, &c., H. Willis, London. 
4881. Securine Certainty in BuRNING Matcues, E. A. 
Ventris, Reading. 
4882, PNEUMATIC or AIR Sappiz, &c., E. A. Ventris, 


4383, LicHTING Lamps, E. A. Ventris, Reading. 

4384. Inow and Sree, J. von Ehrenwerth, London. 

4385. CLARIFYING TANNIN Exrracts, A. Foelsing, 
London. 

4886. Rotary Fans, C. Inwood, Gravesend. 

4887. OxyHyprocen Lime-Licnt Apparatus, W. C. 
Hughes, London. 

4888. SreED Inpicators, J. M. Napier, —— 

4389. Rance-FINDING ORDNANCE, P. J. R. Crampton 
and W. O. mdon. 

4890. PURIFYING Warer, E. 5 os gg London. 

4391. Grass, T. C. J. Thomas, 

4392. ELecrricaL BELL, W. Entwisle, London. 

4893. Meat-cuTtTinc and Fittisec Macuine, H. C. F. 
Otte, London. 

4894. Orcans, J. J. Walker, London. 

4895. SHarr Covup.ineos, Siemens Brothers and Co.— 
(Siemens and Halske, Germany. 

4396. SEPARATING CoppER, &c., 
London. 

4397. Postat Bavance, L. M. D’Orsey, London. 

4398. PuotocrarHers’ Varnish Howpers, W. E. 
Wright, London. 

4399. Grarw Heatinec Macuine, D. Mohr, London. 

yn aa Brusugs, H. H. Lak Lake,—(A. Flematti, 

4401. Portaste Breap-makinc Macuing, V. J. L. 
Brun and C. Bénard, London. 

4402. Vatves for Borters, J. A. and J. Hopkinson, 
London, 

4403. Arr Pumps, A. J. Boult.—(A. L. Reinmann, A. A. 
Dittmar, and H. Falkenhausen, United States. 

4404. CorruGATED Paper Packine, J. ley, 
Manchester. 

4405. Twistinc Ropz, A. J. Boult.(C. Bergmann, 
Germany.) 

4406. DistrisuTiNG Mvp, F. M. Haleand The Sphincter 
Grip Armoured Hose Company, London. 

4407. Etecrric Connection of Licutsaips with the 


rom ALLoys, J. Strap, 


Marnanp, F. Linke, London 

4408. Stray for Sky.icuts, 8. "Chitty, B. G. Williams, 
and H. McLewin, London. 

4409. FLancep Srups for Borroms of Boots, H. Fuhr- 
berg, London. 

4410, TELEPHONE Inpicator, W. W. orn.—(G@. R. 
Lawrence and C. H. Oakwood, United ‘ney 

4411. Vatve, W. W. Horn. _{W. H. Kelly and J. 
Jenckes, United States. 

4412. Derectinc Bap or Strate Ecos, W. W. Cottam, 
London. 

4413. Lamp for Heatinc, Ventitatine, &c., J. P. 
Mantell, London. 

4414. Purtinc Detonators on Raitways, G. Tomkin- 
son and J. Mills, London. 

4415. Poucuegs, Baas, &c., R. Elsdon, London. 

4416. Drencuine Botte, 0. A. Outram, London. 

12th March, 1891 

4417, Makinc Boots and Swoss, 

Northam: 


J. 8S. Greeves, 
01 n. 
4418. ce oe and Grinpine of Currsrs, J. W. Taylor, 


gham. 
4419. Reets, R. Rees, Acton. 
4420. WaTER-cooLinc Apparatus, E. Capitaine, 
London. 
4421. Brewers’ Furnaces, R. H. Leaker and W. R. 
Bristol. 


ffell, 
4422, SCARF Surpgs, T. Wall, Bi: ham. 
4423. NoN-EXPLOSIVE Pararrin Lamp, W. Forster, 
Northumberland. 
4424. VenTiLators, A. W. Kershaw, Lancaster. 
4425. Brackets for Curtain Rops, G. R. Payne, 
Birmingham. 
4426. NEEDLE-casgs, E. R. 8. Bartleet, Redditch. 
4427. Fumicator, E. 8. Towell, London. 
4428. Latcues, J. Kaye, Bradford. 
4429. + engi of NrrroxyL-cuLoripge, F. Hurter, 
mdon. 
4430. Covers for Jars, W. H. by as London. 
4481. bigs ok NEEDLEWORK, Hitchin and J. B. 
ys ey. 
4432. Rart for Launcuine Suips’ Boats, J. R. Pim, 
Pa cote 
ee ae Back Bearers, J. H. Pickles and 


Pilling, Manchester. 
ak io Tires for WHEELS of Cycies, B. Old- 
field, Coventry. 


ear Bn Rotary Drarn and Sewer CLEANER, G. Winship, 
4436. Bievets, &c., Wueets, R. B. Helliwell, Liver- 


pool. 

4437. Spinnina Yarn, J. Bowden and J. Walker, 
Manchester. 

4438. ConTRoLLING the Spzep of Encines, A. Wilson, 
Liverpool. 

4489. Hay Rakes and Corn Rakes, &c., J, Pring, 
Widnes. 

4440. CLarionet, A. Clinton, London. 

4441, Pyeumatic Horse Cotiar, G. Bitten, London. 





4442, Stockines and Socks, H. Warry, Weston-super- 


4448. Press for Tewwis Rackers, T. Pitt, Bradford. 
ey Connecting-Rops, 8. Alley and J. A. MacLellan, 


iw. 
4445. xs, &c., E. Greenfield, London. 
4446. SoLipivicaTion of Minera and other O11, W. 8. 
and W. F. 8. Chenhall, 


Bristol. 
4447. Drip ‘Catcn Nozzux for Tars, A. W. King and 
D. Allum, London. 
4448, WATER-CLOSETS, F. Hum London. 
TERS on Cotton, C. 8. 


4449, Fixation of CoLouRING 
Bedford, Leeds. 

4450. Pumps for Varpours and Gases, J. Atkinson 
London. 

4451. Dums-be.is, H. Easton, London. 

4452. Winpinc WoRSTED BALLS, IL. Briggs, jun., Bir- 


min, 

4453. Darviwe Mecuanism for Harvester Binvers, G. 
Barker.—(H. A. Massey, Ca ) 

4454. Soap, R. Stone, London. 

4455. Cream Raisers, F. Richmond, London. 

4456. Pweumatic WHEEL, J. C. Hall, London 

4457. peg for Boors, E. M. Funnell and W. Rofe, 


4458. a for PLayine Quoits, &., F. A. O'B. 
Bedingfeld, London. 

4459. Puotocrapuic Cameras, J. W. Morgan, London. 

4460. Prope.iine Surps, E. A. Braubach, London. 

4461. Sream Generators, B. Kosinski and V. Kisiel- 
nicki, London. 

4462. VELOCIPEDES, F. W. Burroughs, London. 

4463. Fiona CaBinet and Preserver, C. Malyon, 
London. 

4464, CenTRAL Dravucut Lamps, E. Schuster, London. 

4465. Hoop Toys, A. Richardson, London 

4466. LENGTHS-DIVIDING ScaLEs, E. Goldschmitt and 
G. Goller, London. 

4467. NEEDLE THREADER, J. Darling, W. G. Blow, and 
J. Darling, London. 

4468. ELECTRICAL Serrvcas, Cc. D. Abel.—(H. Messing, 
Germany.) 

4462, Resistances for ELectricaL InsTRUMENTS, J. 

, London. 
4470. |ARTRIDGES, R. Morris, London. 
4471, ELEecrricaL SwiTCHBOARDS, &. W. White, 


London. 

4472. CLeaninc Wixpows, &., A. H. Crockford, 
London. 

4473. Savery Vatves, J. A. and J. Hopkinson, 
London 


4474. a and Lerrerpress CoLovrs, A. 8. 
ttel and L. 0, oe. 
4475. Dust Bix, &., W. J. Bowling and E. Gold, 


4476. CHILLING Meat, E. Hesketh and A. Marcet, 
ndon. 

4477. Propucine Lace, J. Y. Johnson.—(A. Sagot, 
France. 

4478. Lire-savinc Apparatus for Fires, M. Schwarz, 


ion. 

4479. a spaces L. F. H. C. Morgan- 
Grenville, Lo: 

4480. Booxs = a Papers, H. 8, Alexander, 
London. 

4481. Couptines, G. F. Redfern.—(Z. 8. Luard and 
M. M. Lindsley, India.) 

4482. en Switch Boarps, C. J. Prickett, 
London. 

4483, CAMERAS, A. J. Boult.(G. H. H. Couchman, 
India.) 

4484. Foipinc Szats, J. Townshend, Liverpool. 

4485. NAVIGABLE AIR Suips, P. W. Nahl, London. 

4486. REFRIGERATION of RarLway Wacons, I. Diamant, 
London. 

4487, SutpHate of Quinine, R. Ancizar.—(R. Zerda- 
Bayon, Colombia.) 

4488. Conpensers for Carpinc Enoines, E, Gessner, 
London. 

4489. OrpNANCE, W. B. Basset, London. 

4490. ADVERTISING, A. F. Bird, London. 

4491. Cosaques or CRACKERS, ci Pascall, London. 

4492. Oyster CARRIER, WB B, Smith, Southampton. 


18th March, 1891. 


4493. Tuc Stops and Piates for the Saarrs of Traps, 
&c., D. Reynolds, Birmingham. 

4494, DEsiccaTINe Cocoanut, T. MeclIlraith and J. 
Edwards, gy ve 

4495. SWELLS, B. Livesey, sen., and J. Livesey, jun., 
Preston. 


4496. Cuarn Gearine, H. Renold, Manchester. 

4497. Taps for Casks and other VESSELS, E. Hazlehurst, 
Manchester. 

4498. ANTI-BALLOONING Motions, J. Hoyle and B. A. 
Dobson, Manchester. 

4499. MicropHones, H. Oppenheimer.—(Actien Gesell- 
schaft Mix and Genest, Germany.) 

4500. Gas PuRIFIERs, F. J. Jones, Bedford. 

4501. VaRNisHING CovERED Ro.iers, J. Hampson, 
Manchester. 


4502. ApsUSTABLE CANDLE Hoxpers, T. 8. Lyon, 
Wimbledon. 

4503. Trz Houper, A. E. Fiddes, Bristol. 

4504. Heet Parinc Macuines, J. M., J., A. J., and 
8. A. Gimson, Leicester. 

4505. Toots for Mak«ne Brusues, W. F. Rigby, Shef- 
field. 


4506. Looxinc Giass Movements, 8. Bott, Jj. Cohen 
and 8. Gordon, Birmingham. 

— > Hi 
c 

4508. Gas Lamp, T. Hudders, Oldham. 

4509. Rose Bits and other Borixc Toois, A. H. 
Mitchell-Jones, Manch 

4510. Pipes, D. Wilson, London. 

4511. Drivine Gear for Sarety Bicycies, N. 
Bristol. 

4512. Water Morors, J. Stant, Barnsley. 

4518. Baas or Sacks, W. Sylvester, tandem. 

4514. DisTRIBUTING Sream from Kerrixs, H. C. 
Saunders, London. 

4515. Burron FasTreners, C. A. Fox, London. 

4516. CIGARETTE Moutupieces, L. id, London. 

4517. REFERENCE Books, W. M. Weieht, London. 

4518. DistRIBUTING BLACKING on Brusaes, J. W. Collis 
and P. A. Lefeuvre, London. 

4519. Guazinc Guass Roors, W. Clark, Reading. 

4520. Strorinc and UTILISING ENercy, W. Johnson, 
London. 

4521. FerRuLEs for ANGLING PurRposEs, W. Phillips 
Redditch. 


4522. Brick Presses, C. Huelser.—{Miihlenbauanstalt, 
Machinenjabrik and Bisengiesserei, vorm. Gébr. Seck, 


Germany.) 
4523. ComsrnED Locks and Latcues, C. Rettie, United 
States. 


4524. Rotary Sipe VAtveE, R. Bayer, London. 
4525. ee Cuair and Lounce, C. Thomson, 


Londo: 

4526. Vanre.avseet of Som Pires, &., J. Smith, 
London. 

4527. VeLocipepes, P. T. Hill, London. 

4528. Lamps, J. Szabé, London. 

4529. Map Time TABLE for Raitroaps, J. Szabé and 
A. Deutsch, London. 

> Harness of Horses, M. Zellerlnand A. Vasarheyli, 

mdon. 
4531. WATERPROOF GaRMENTS, G. J. Wright, London. 
45382. 1 aac parma Tires, T. W. Edden, 


4533. "Paaarees Om, and Sprrit Lamps, T. G. Rich- 
d 


mond. 

4534. Rorary Tippiers, W. O. Wood and C. Burnett, 
London. 

4535. Governinc Gas Motor Enarnes, 8. Griffin, 
London. 

4536. Axes for Tramcars, A. J. Boult.—(#. Law, 
Germany.) 

4587. Neckties, A. Maskell, Liverpool. 

4538. InKsTaNDs, A. J. Boult.—(@. J. Fraser, Canada.) 

4539. Wrincinc Macurngs, J. Barnes and *R. W. and 
W. H. Kenyon, Manchester. 


oLpeRs for Ink Erasers, J. Gardner, Man 





Tibbits, 
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4540. Fenpers for Surps, A. J. Boult.—(7. Raytery, 
United States.) 

4541. Hanpuz for Carseis, W. H. Gage, London. 

ee Enornes, C. C. Longridge, G. Cawley, and H. K. 





. London. 
4543. Dvesrurrs, J. Y. Joh —{ The Badische Anilin 
and Soda Fabrik, Germany.) 
4544. Horsrsnogs, H. O. Firth, Lond: 


ion. 

4545. MoTIveE-POWER APPARA‘ 8. Jermy, London. 

4546. Com Oreratine Toys, C. F. jon. 

4547. Canponates of Catorine, &c., J. Anderson and 
A. Brand, London. 

4548. Boruces, F. W. S. Culhane and G. E. Arnold, 
London. 

4549. Worxinc of Metaus, W. E. May, London. 

4550. Puzzie, G. W. Gunnis, London. 

— — Ss H. , London. aw. 

Aste WaTER EVENTERS, Chan: an . 

H. Peters, London. ~~ 

4553. Om Burwers, J. H. Graham, London. 

4554. Armatures, G. F. Redfern. —(Wirth and Co., 


Germany.) 
4555. Ruvpars Cups, &c., A. Bartholf, 


4556. eR A. —- nag London. 
4557. Knirrinc Macurves, J. Ballantyne.—({Rudolph 
and Thiele, Germany.) 


14th March, 1891. 
-. Dovsie Ciaspine Corner Cups, H. 0. Williams, 
uton. 
4559. Dyzrne Fasrics, J. H. Parker, Manchester. 
4560. Dvemrc Woven Fasrics, J. i. Parker, Man- 


chester. 

4561. Rotary Cotour Printinc Macureg, W. Reader, 
London. 

Feepivc Bis for Inrants, B. L. Barber, 


London. 
4563. Sream Encrves, C. Wells, London. 
AERA 


oy Tinc WaTER and other Ligurps, E. 8. 
Chavasse, ham. 

4565. PURIFICATION of Smoxe in Carmwyeys, E. R. 
Salwey, Bristol. 

4566. Bicycle J. Harrison, Birmingham. 

4567. APPLICATION of WaTER Gas to Furnaces, T. 
Williamson, 

4568. Box, M. 


Donegan, 
4569. Envevorss, J. H. Cade, ie. 
4570. Sarery Opener for ee SroprERED 
Borties, F. Cosser, Lond: 
=. "Propucrion of Leaman Guw Barres, B. Rose, 


sre. _ essen Trees for Venicre Wueeis, H. Tubb, 
4573. ILtumMinatine LicuTsovusss, &c., J. R. Wigham, 
Dublin. 


4574. Ruiter, W. H. Milmes, London. 

4575. Surps, F. Girein, London. 
4576. BRACELET FASTENINGS, J. A. Macmeikan, Great 
Missenden. 

4577. Treatise Surcicat Cases, A. H. Butcher, 
Birkenhead. 

4578. Fasric for the Srats of Carriaces, C. Holds- 
worth, Halifax. 

4579. SWITCHES, G. Binswanger and C. H. Smeeton, 
London. 

4580. Vatve Seats, E. R. Royston.—(G. C. Barclay, 
United States.) 

4581. Water Gavuce Cocks, G. Stewart, Newcastle-on- 
‘yne. 

4582. Stoprers for Water Borries, &c., E. Barker, 
London. 

4583. Meters, J. Perry, London. 

4584. Weavine, J. Edelston, Manchester. 

4585. Cuarrs, &c., 4 Horpixc Rarway Rants, T. 
Thornton, K 

4586. Licut SizE ~y Corrox Spnrwers, W. A. Brown, 
London. 

4587. Givinc Aupre_e S1enaxs, R. K. Boyle, London. 

eee ARRANGEMENT, J. M. M. Munro, 


4589. Sarery Bicycuz, J. F. pA a Manchester. 

4590. Barus, W. H. Luther, G Ww. 

4591. Steam Borzers, J. L: G 

4592. Fiyinc Enorve, J. Sinythies, ¢ Colchester. 

4593. Piums Ru es, F. J. Ryan, London. 

4594. Mecnanicat Money Counter or Cueck, J. 
Garrow, Glasgow. 

4595. BIcycies, G. Ka ye, as 

4596. HEatTinc inane, &c., W. H. Watkinson, 
Sheffield. 

4597. Cootinc, &c., Liquim Susstances, T. A. Shaw, 
London. 

4598. Wee. Jacks, H. H. M. West, London. 

4599. Hawp Brusues, H. H. M. West, London. 

4600. Puttey Buiocks, J. W. Green and D. Roper, 
London. 

4601. Foc Sienaus, J. Lowndes, London. 

4602. Secret Lock for Money-poxes, A. E. Thick, 
London. 

4603. Srraicut Epces, &c., P. Krebs and L. Mentz, 
London. 

- ae Leatuer, E. W. Paul and W. Smith, 


4605. Exvecrric Licutixe, R. J. Rae, London. 

4606. yey O. Imray. —(Hagemann, Dittler, and 
Co., German: 

4607. Liat ee for Street Lamps, A. Nieu- 
wenhbuys, London. 

4608. CoLiectinc from Rattway Trains while in 
Morrion, 8. Johnson and E. A. Cade, London. 

4609. Pew- -HOLDERS, R. C. Hockley, London. 

4610. Ovens, F. Plant, London. 

4611. PADDLE Wueets, J. Bramall, London. 

4612. Topacco Pipss, W. London. 

Boitzr Tuses, L. Silverman, London. 

. Curr Links, T. W. Jones, Birmingham. 

. Severcge for PHorocraPHic PURPOSES, c. Cc 
Piper, London. 

4616. Toy Horse, C. Huelser.—(M. L. Bernstein, 
Germany.) 

4617. CanDLe Sticks, C. Huelser.—({A. Silbermann, 
Germany.) 

4618. Meters, J. Cauderay, London. 

4619. Poriry inc WATER, 

4620. L von Gutm 

4621. Warminc RAtLway Cars, C. J. Smith and F. M 

mdon. 
4622. ResERvorr for Pens, J. O. 8 
4623. HorsesHogs, C. and E. H 
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4624. Looms for Weavixc, J. H. and T. Pickles, 
Manchester. 

4625. Buow-pipe, C. G. Moor, Cambridge. 

«626. Jomst for Dram Pirss, J. M. Burghes, London. 

4627. a Sag Brxavrat Srernoscores, A. W. and 
H. V. Down, London. 

4628. Securinc Tires to RaiLw ay, &c., Wueets, I. F. 
Cuttler, Bradford. 

4629. Ear Trumpets, F. W. h 

= a for es Puuievs, N. Fraser, 

4631. ion ERTISING TABLET, J. Forrest, jun., Glasgow. 

4632. Watcu-keys, W. Smedley, Chesterfie! id. 

4638. Measures, H. D. FitzPatrick.—({H. von Krott- 
naurer and H. Betehe, Germany.) 

4634. Securnrnc Hanpwes of Kwyives, E. Blyde and H. 
G. Middleton, Sheffield. 

4635. AppLiances for SECURING Wixpows, J. Chaffer, 
Sheffield. 

4€36. Boxes for Fruit, Biscuits, &c., D. Wilkinson, 
Manchester. 

4637. Screeninc Apparatus, C. E. Hall and C. Morel, 
Sheffield. 

4638. Prope.ters for Steam Vessers, A. Cooper, 
London. 

4639. Parts of VeLocirepes, J. K. Starley and G. 
Butler, Birmingham. 

4640. Penci, Suspenper, T. W. and J. E. Airey, Don- 
caster. 

4641. ELecrro-macwetic Counter, &c., J. Goriup, 
London. 





, London. 
, London. 


dort. M Bit 








4642. Reexs or Spoo.s, J. T. Johnson, Manchester. 

4643. Cuains, &c., for Erecrrica Mains, P. H. 
Williams, Egham. 

4644. Sree. Incors, &c., J. O. Arnold, a aga 

4645. WasHinc MACHINES, W. Tyson, London 

4646. CARDBOARD Har Rests, P., J., G., and c. Blyth, 


rnw: 

4648. Derecrive Paorocrapnic Cameras, E. and T. A. 
Underw: ‘ham. 

4649. METALLIC Boxes, H. J. 8. Bro’ ne ae 

4650. Srockrnes and Socks, B. iba, Hud ersfield. 

4651. Save-a.t, C. F. Barratt, Wis! 

4652. Scraper, J. Stead, or ang 

4653. Rapipty Turyixc, &c., TorPepo Boats, W. L. 
Price, London. 

4654. Sarety Envevors, W. E. Fox, London. 

4655, Meta Tuses, W. Brownhill, Birming ham. 

4656. SHELLs or other PROJECTILES, C. , 
Witham. 

4657. Giazep Tite Composition, L. Forester and H. J. 
Greatbatch, Longton. 

4658. Heaps, J. H ane. Pickles, Manchester. 

4659. MErauiic Sreves, &c., K. Klic, Manchester. 

4660. Tipy Paper Bac, G. -2 Morris, London. 

466. ALKALI, W. Mills, London. 

4662. VELociPEDEs, G. L. Morris, W. T. Wilson, and 
N. H. Strickland, London. 

4663. Wrencu, T. Ware. (W. H. Rogers, Canada.) 

me Exastic Fcexipie Sarety Truss, C. McCallum, 


4665. ae D. Tuley, London. 

4666. Printino upon Sunstirutes for Guass, J. H. P. 
Gillard, Walthamstow 

4667. AUTOMATICALLY EXTINcUISHING Ou Lamps, 8. 
G , London. 

4668. Mera. Batts or Spueres, G. Taylor, London. 

4669. Apparatus for Utitisinc Heat, V. Hirbec, 
London 

4670. Firrines for Water Heaters, &c., G. H. Hooper, 
London. 


London. 
“= Pans for Wasainc Prares, &c,8 8. Hazeland, 


4671. Fastenincs of Sxy.ieuts, &c., W. J. Hart and 
G. W. J. Graham, Plumstead. 

4672. Srucco for PLASTERING, E. Olson, London. 

4673. ILLummnatine Giasses for Deck Licuts, &c., T. 
Hyatt, London. 

4674. Twistine Macuines, G. L. Brownell, London. 

4675. Muxcinc Apparatus, P. Auzat, London. 

—— for Weavine, W. Bowker and R. Williams, 


ion, 

4677. Disrriputinc WaTER over a FItTerR-BeD, J. D. 
Garrett, London. 

4678. Terminats for Ececrricat Purposes, J. Pilkin, 


ion. 

4679. MecuanicaL Musicat InstRuMENTS, E. Schilling, 
London. 

4680. Mernop of Propucinc Yeast, Xc., 


Sigmond, London. 
4681. Packinc Piston-rops, &c., D. F. Downing, 


A. von 


jon. 

4682. Securine Sarety in Evecrricat Supp y, 8. Z. 
de Ferranti, London. 

4683. ARRANGEMENT for STOPPING Bott es, C. Jackson, 
London. 

4684. Measorinc, &c., Macneric Force, W. Mayes, 
London. 


4685. Benpinc Co_p Iron Puares, J. Riley and C. 
Burke, London. 

4686. FasTeninac ATTACHMENT for Gates, R. Warren, 
London. 


4687. Sewinc Suank Butrons to Fasrics, W. E. 
Bennett, London. 

4688. CoLourninc Marrers, J. Y. Johnson. — (The 
Badische Anilin and Soda Fabrik, Germany.) 

4689. Evectric Switcues, C. Challis London. 

4690. Dritiinc Square or SHAPED Houzs, A. Pickard, 


on. 
4691. Fasrewines, 8. R. Phipps and R. H. Stephens, 
London. 


4692. Sirtinc Apparatus, H. Seck, London. 
4693. Brackets for Wixpow Curtains, J. H. Sankey, 
London. 


4694. Wee: Driving Mecuanism, A. J. Boult.—(J. 
Zieger, Germany.) 

4695. ALLoyine Meta.s, W. A. Baldwin, London. 

4696. Treatinc Tixnep Inox, J. C. Butterfield, 
London. 

4697. Sarery Devices for Lirts, &c., J. Bree London. 

4698. Sranp or Rest for Cycies, 8. D. Moss, London. 

4699. Boat Gear, W. C. Angove and W. Watkins, 


ion. 
= Ciosinc Agratep Borties, J. Nadler and 8. 


yer, London. 

4701. Sortinc So.ip Mareria.s, A. Delcoigne, London. 

4702. MaGazine Firearas, W. Griffiths, London. 

4708. SvpHons, W. H. Davis, London. 

4704. Tings for Cycies, H. Lake.—{La Société Ed. 
Garnier and Cie., Belgium ) 

4705. Sprxwinc Frames, P. P. Craven, London. 

4706. Prerarixe Breap Biscuits, H. Gardner.—(£. 
Serrant, France.) 

4707. Drucoist Botte, A. R. Edwards, London. 

4708. Batt ProcramMMes and CaLenpars, H. de M. 
Wellborne, London. 

4709. Fire-escares, J. Westaway, Lowdown. 
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4710. Anti-rriction Rotter Bearincs for Heavy 
Gates, &c., A. H. Owles, Manchester. 

4711. Rotary Wasuinc Macuines, W. E. Baker, 
Aldershot. 

712. Compinine SutpHurRic and Hyprocaioric AcID, 

eton-in- Widnes. 

of Harp Metat or CuiLiep Rotts, H. 
Reusch and B. Preu, Londun. 

4714. Propucinc WaTER Marks on Paper, E. Hoesch 
an Krause, London. 

4715. ga ge Repropucinc Uneven, &c., Sur- 
races, N. 8. Amstutz, London. 

4716. Sear scpene Beakes for Fiewp, &c., <9 Car- 
RIAGES, _ rupp, Germany. 

4717. Swirt Courtine for any use, J. Bibby and L. 
Pickup, Accrington. 

Dovusie Resitient Wuerts for Cycries, J. C. 
London. 


4719. Brzr, &., Barrets, T. Batty, Bradford. 
4720. Fire-LicuTers, B. N. Tennant and W. Secker, 
Bradford. 


4721. Ve.ocipepe Sapp.es, J. B. Brooks, Birminghain. 

4722. Sounpine at Sea, T. M. Ellis, London. 

4723. FasTEeNnine FLANGES on Beams, G. Bibby and L 
Pickup, Accrington. 

4724 Castixc Muttipte Ixcots in Sree, F.-H. 
Wright and T. Hill, Sheffield. 

4725. SypHon WELL "for Water-cLoset Cisterns, 8. 
Thompson and J. McEwen, Wolverhampton. 

4726. Srrinc Hotpers for Baxvos, F. Moore, Birming- 


4727. Go_r CLuss, W. Fernie, Glasgow. 

4728. Meta. Founpinc Macuines, A. G. Brown.—(H. 
Tabor, United States. 

4729. Boxes, J. W. Stevens, Southampton. 

4730. Su_pHatse of Ammonia, C. Marriott, Redcar. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


441,170. Puuuey, J. Kidder, Franklin Falls, N.H.— 


Filed September V1th, 1890 
Claim.—(1 71) The herein-described adjustable pulley, 
it having a bub conical internally and havin g longi- 


tudinal grooves and an = cme, 
therein, and a Gem sleeve split TS aplit longitudinally and 
having a conical ex and cylindrical internal sur- 
face, combined with headed ae bolts placed in the 
longitudinal grooves and extending through the flange 
of the sleeve, retaining nuts thereon, and starting 
7 between said A oe and hub, to operate sub- 
described. @ The herein-described 
rn —y having a hub conical internally and grooved 


anda fla sleeve longi 
pee age to op stornally to cater the, the hub. an: 
cylindrical internally to fit.a shaft, combined with the 
draw bolts and their nuts, re with a cap at the end 





of the hub to inclose and cover the said nuts and bolts, 
said cap ine attached to the hub therewith, substan- 
tially as described. 


441,186. Comrounp Pumrino Enocine, F. Moore, 


Pittsburg, Pa.—Filed August 6th, 1890. 
Claim.—{1) The combina , substantially as set 
, of a compound pumping engine, a compound 
compressing pump having its tons connec to 


those of the engine, a distribu 
441186) 


Wt 


ion valve controlling 


& = 
int 
a 

f 

am 





= penne my and exhaust of motive fluid to and from 
alec and a direct admission valve 


supply to the low- re piston 

ond o@ of rea mee on 4 sides J — 
h- ton. (2 com ion, su 

igh orem De of a “pressure cylinder, a i 


_ cylinder, a co! sind compressing pu 
he Pays ns cmmek to those of the gen, 
band meet, controlling the ad ion of 
motive fluid to the high-pressure cylinder and the 
xhaust thereof into : the low- ure cylin- 


an a ones ood having a supply 
leading from the supply chamber to the  aistribution 








valve chamber in such relation to the ports thereof 
and of the cylinders as to effect admission initially to 
hie hy ure cylinder, and secondarily from the 
low-pressure cylinder, passages leading 
ae the supply chamber to the distribution wee 
chamber in such relation to the ports thereof and of 
the cylinders as to effect admission initiall 
low-pressure cylinder and to establish equilibrium of 
pressure in the high igh-pressure cylinder on opposite 
sides of ite B.A, and a direct admission valve con- 
trolling the passages from the supply to the distribu- 
tion valve chamber. 
441,391. Mernop or Winpinc DynAMo ARMATURES. 
. EB. L. Brown, Zurich, Switzerland.—Filed February 
5th, 1890. 

Claim.—The method of winding dynamo armatures, 

consisting in winding one layer of wires upon the 


(441357) 





drum, placing a suitable continucus insulation upon 
said layer of wires, and then winding a second layer 








< > ne upon the insulation, substantially as set 
01 


441, are. Arr or Unitinc Metar Piares or Sueers 
¥. C. Bayles, Bast Orange, N.J.—Filed March 6th 
1 


Clain.—The herein-described process of uniting 
sheets of iron or steel to each other by welded seams, 


which consists in curving or oenang: he edges of two 
— into diagonal bends of suitable == form 
e members of the seam, then c ing the two 


sheets in the same plane in such relation that their 
bends converge toward and nearly meet each other, 


(241,276) 








then directing a hot blast or flame transversely into 
the wider part of the space between the bends until 





the satvety w the went surfaces of the bends, 
welding heat, and in then 

com } or hemunering the bends and thereby 
the Be “heated Surtenes of the bends into 

con with each other, and welding them together 


and forging the clinal seam thus formed into its 
finished shape. 


441,460, Gear Wuee., L. Atwood, Philadelphia, Pa. 
Filed June 27th, 1890. 

Claim.—(1) A gear wheel or rack having a body and 
the base of the tee teeth of tenghened s metal and the 
wearing surfaces of the teeth lly 
as and for the purpose set forth, Q The pom rd 


41.460) 








tion, in a gear wheel or rack, of the body portion A, 

having soc! ~* teeth B, ada ted to said sockets, the 

metal shanks of the teeth Seing toughened, and the 

wearing pf weedy of the teeth being hardened, substan- 

tially as 

441,474. Manvracrure or Biooms, 
W. Seaman, Wilmington, Del. 
29th, 1890. 

Claim. ’ ‘The mode herein-described of preparing a 
pile or billet for subsequent conversion, said mode 
consisting in coiling or folding the puddle bar while it 


W. Eynon and 
— Filed September 





is hot into billet form, and then while still hot ham- 
mering or compress <— coiled of — bar into a 
solid billet, substantially as specified 


441, S08. Cane Mitt, N. Saunders and J. Buchanan, 
Tenn.— Filed September 20th, 1890. 

oni 1) my a cane mill, the bottom plate provided 
with a flange forming a shallow pan, juice 
chamber below said shallow pen. and an opening 
leading from the shallow pan the juice chamber, 
the said juice chamber being iy provided with an outlet, 








substantially as described. 
cane mills ha’ a fi 
boxes of the ro! pr ys 


(2) A bottom plate for 

and pockets for the journal- 
a chamber beneath the same 
for the the juice to the point of discharge, 
said plate, ro ay and juice chamber being cast in 
one piece, substantially as described, 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


On Thursday morning, the 19th ult., the first paper 
was on “Certain Phenomena of Comprersion,” by M. 
Marchal. This paper was taken as read. On Thursda 
night, Mr. Yarrow’s paper, with which we have dealt 
fully, was read and discussed. On Friday the first paper 
was on “ Armour-plates,” by M. Barba, which was read 
and discussed. This also we have dealt with. The next 
paper was one on “ Alterations of Form in Steel Vessels 
due to Certain Conditions of Loading,” by Mr. Phillips. 
The interest of this paper was very limited. The next was 
on “Internal Stresses in Steel Plating,” by Mr. Yates. In 
the evening the first paper was one by Mr. Mudd, which 
we shall deal with in another impression. It was followed 
by a paper by Mr. C. H. Haswell, of New York, on 


CRANK AND INTERMEDIATE SHAFTS FOR MARINE ENGINES. 


Mr. Haswell began by referring to the importance of 
such shafts, and their liability to fracture. Owners and 
underwriters in all countries are sensibly and painfully 
aware of the frequency of losses consequent upon the 
unperfect construction of these parts; in fact, the fre- 
quency of their fracture has so much increased of late 
years that the risk of navigation, instead of being im- 
proved by the enterprise and experience of the age, and 
the increased dimensions of steamers, has sensibly and 
materially increased. In illustration of this increased 
risk, for a period of three years, viz., from 1881 to 1884, 
there were, so far as Mr. Haswell had a record, 224 sea- 
going steamers disabled by broken crank or driving 
shafts, of which number 151 were English, six American, 
and the balance belonging to the several maritime 
countries of Europe. In addition to these there were a 
number of sea-going steamers so wholly lost that the 
causes are unknown, and in view of the well-known 
danger to which commercial steamers, with the light 
canvas they carry, when deprived of the use of their pro- 
peller, are subjected when exposed to the stress of a gale, 
the inference is not unfair that some of them have si 
lost from the fracture of a shaft, thereby causing them to 
have fallen off in the trough of the seas, to have been 
consecutively onadutient by them, and to have 
foundered. Opposed to these facts, all the steamers of 
the United States Navy had, and now have, fagoted or 
cast steel compressed shafts, and in but one case, and 
that after thirty-five years of service, have they failed, 
and in all its present constructions the Whitworth, or 
like process by compression, is invariably required. 
Cranks, shafts, and all moving parts of a steam engine— 
having dimensions superior to those of ordinary rolled 
rods—in the early days of steam navigation were produced 
from a fagot of square bars, piled with a rectangular 
section, and when the length, as that of a shaft, exceeded 
the length of the bars, they were laid with broken joints ; 
and all cranks and shafts for the United States Navy 
were constructed in this manner, and all for the com- 
mercial marine also, except of late years when the 
slabbing or ingot process was tetucieced. 

The author then dealt with the well-known objections 
to this system, and he submitted that cranks and shafts 
of dimensions required for marine navigation, until within 
afew years, were forged separately, the cranks finished, and 
then shrunk on to the shafts and keyed, and when properly 
fitted in this manner no valid objection in consequence of 
insecurity has ever been raised against them; added to 
which, in the event of an imperfection in the shaft, or its 
proves to be too light for the stress it was subjected to, 
it could be removed, replaced, and the cranks preserved, 
and, on the other hand, a crank or pin being deficient, the 
shaft was retained. Of late years it is customary to com- 
bine the cranks and shafts in one forging, ordinarily by 
forging the shaft and then “jumping” on the cranks ina 
block or mass, and, as a consequence, they have to be 
formed by slotting, their pins shaped, turned, and the 
whole fashioned by the excessive amount of slotting and 
planing that is rendered necessary, in consequence of 
forging so irregular and so abnormal a mass under a 
hammer. This method does not refer to the late or any 
like process of Sir Joseph Whitworth, where the cranks 
and shafts are formed from metal at a welding heat, by 
the compression of a hydraulic press, which process is in 
course of adoption. So evident is it that crank and driv- 
ing shafts constructed in combination are liable to frac- 
ture, that for a merchant steamer in foreign service not 
to be fitted with extra shafts is quite exceptional; hence, 
when the prime cost of these pieces, and the weight and 
space they occupy to the exclusion of freight is fully con- 
sidered, the economy of construction that renders such a 
provision at all necessary is questionable. Reviewing, 
then, the elements presented, the author submitted; 
that crank shafts forged in one piece or mass present the 
condition of liability to imperfections in welding, both 
from a lamination of the structure and voids in the mass. 
That when the difficulty of forging such a large and 
irregular mass, involving loss of time and cost of labour 
and fuel, the additional labour of slotting out the cranks 
and fashioning the crank pin, added to the circumstance 
that a single imperfection in one part of the mass renders 
the whole unserviceable, is fully considered, the cost of 
this method of contruction is greater than that of the 
forging and fitting of the shaft and its cranks in separate 
parts. That the temptation presented to disregard or 
conceal a defect that involves the forging of another shaft 
is very great, and a concealment of the defect further 
involves a risk to life and property. That the liabilities of 
cranks and crank shafts when forged as a whole and from 
slabs to crack, split, or fracture is so great, and so fully 
recognised, that it is almost the general practice to carry 
duplicates of these parts, and also of driving shafts; whilst, 
on the other hand, their strength when forged from 
fagots is of so positive a character that it is wholly un- 
necessary for a steamer to be supplied with duplicates. 
That a fagot of square rolled bars, with the single ex- 


osetipn ot one void at the abut of two bars in long shafts 
only, and which void may not exceed but a small per- 
centage of the transverse section of the mass, presents a 





cohesion of the metal in the direction of its length which 
is best designed to resist a torsional stress. That the 
construction of crank and driving shafts of marine 
engines by slabbing is opposed to economy in their con- 
struction, and economy in cost and security of navigation. 
The late adopted method of boring out the centre of 
pocute and driving shafts furnishes, by removing the 
ess solid and comparatively useless mass in the centre 
of a shaft, and by the addition of a slight increase in the 
diameter, not only the attainment of a shaft of equivalent 
strength with less weight then one of solid section, but 
the boring enables a searcher to be introduced for the 
purpose of detecting any void or fissure in the weld. 
A reference to the history of crank or driving shafts in 
the United States, whether for steamboat or fly-wheels, 
aad to the consiruction of wrought iron shafts of 
imensions that involved the use of a trip hammer to 
forge them, presents the following :—Hollow-water 
wheel shafts of cast iron were made in 1821, they were 
12in. and 14in. in internal and external diameters, and 
one of them fractured after seventeen years of constant 
service in a side-wheel ferryboat. In 1837 two fly-wheel 
shafts of 20in. and 24in. in diameter, and 2in. in thick- 
ness, were set in a rolling mill and were operated for 
many years, and until the mill was removed. In 1841 
like shafts of wrought iron plates, 36in. in diameter, with 
plates jin. in thickness, were fitted in a side-wheel 
steamer of high speed, and failed in the rivetting after 
three years of service. In 1846 two like-constructed 
water-wheel shafts, 40in. in diameter, with plates }in. in 
thickness, with journals of cast iron, were fitted in a 
large side-wheel steamer, and were in constant service 
for thirty years. 

The discussion which followed presented few points of 
interest. 

The last — read was by Mr. D. Joy on “ An Assistant 
Cylinder for Marine Engines,” which we shall publish in a 
par omy. | impression. 

After the reading on Thursday of Professor Lewes’ 
paper, which we publish in full this week, a discussion 
followed. Mr. Ward proceeded to read what was really 
a paper on the same subject, but he was stopped, as 
being out of order, by the president. Mr. Bevis, of 
Birkenhead, expressed satisfaction with the paper, which 
helped to explain the cause of certain curious failures of 
furnaces which had come under his observation. These 
were said to be the result of bad design; but Professor 
Lewes’ paper went to show that this statement was 
erroneous. Mr. Milton referred to his experience acquired 
some years ago at Lloyd’s concerning the disastrous effect 
of grease deposits on heating surfaces. Mr. Veitch 
Wilson confined his remarks to the characteristics 
of lubricants, going at some length into the ques- 
tion of specific gravities and lubricating efficiency, 
a subject which our readers will remember has 
already been discussed at great length in THE ENGINEER. 
Mr. Fothergill could not agree with Professor Lewes 
that the coming down of furnaces was frequently caused 
by the accumulation of greasy deposit. That this did 
happen he did not dispute, but it happened very seldom, 
and only when an excessive quantity of oil was put into 
the cylinders. That furnaces should come down when 
seven pints a day of oil were put into the cylinders did 
not surprise him. But in the Indian trade, boilers carry- 
ing 160 Jb. were constantly under steam for a month, and 
took no harm. He concluded with some remarks on 
lubricants. Professor Lewes replied, and a vote of thanks 
was passed. 








TRIPLE -EXPANSION ENGINES, &c., FOR THE 
SUN MILL, BOMBAY. 


THERE are few firms which hold so high a reputation for 
the excellence and the magnitude of the work which the 
turn out for cotton mill driving, and there is none whic 
holds a higher reputation than Messrs. Musgrave and Co., of 
the Globe Ironworks, Bolton. The family have spent over fifty 
years in building up this reputation. Indeed, to be absolutely 
accurate, we may put the number of years down at fifty-two, 
for the firm John Musgrave and Sons came into existence in 
the year 1839. Since then the Musgraves, father and sons, 
have, by close personal and wunwearied perseverance, 
succeeded in building up one of the finest engineering 
establishments in, this country. They have large con- 
nections both at home and abroad, and, at the time of 
our visit, were more than fully employed in all departments 
on orders which are in hand for cotton mills, and for other 
works. They are strongly in favour of triple-expansion 
engines, and have recently constructed a set of such, of 
1500-horse power, to work at a boiler pressure of 1601b., for 
the Peel Spinning and Manufacturing Company, of Bury, 
Lancashire, whose mill is being fitted with a large amount 
of other machinery for the more immediate work of cotton 
spinning, by Messrs. Platt Bros., of Oldham. Many other 
large triple-expansion engines are to be seen at the Globe 
Ironworks, which are being built for customers at home 
and abroad. One fine set of 1200-horse power is nearly 
finished for a Moscow mill; and one of 500-horse power for 
Messrs. Frost Bros., of the Shadwell Ropery, London. 

Messrs. Musgrave and Sons have established a very large 
connection in India, since they succeeded in securing as 
their Indian agents Messrs. Sorabjee, Shapurjee, and Co., 
Khedwaddy, Bombay, through whom orders have been re- 
ceived during the last two years for engines of upwards of 
10,000-horse power ; over thirty boilers of large size, and mill 
gearing for several mills. The work appears to have been 
so satisfactorily executed, as to have served still further to 
extend the name of the Musgraves, and the engines now being 
— for from India alone are of great power. 

t is the engines and machinery of one of these Indian mills 
which have been erected under the superintendence of Messrs. 
Sorabjee, Shapurjee and Co., which we illustrate. The mill isa 
three-floor building, which is intended to contain when quite 
finished some 30,000 mill spindles. The ground floor will con- 
tain the scutching cards and speeds, the first-floor, mule spin- 
dles only, and the room above is to be used as a mixing room 
for the cotton. We illustrate the mill on pages 261 and 264. 
The owners of the mill, on the recommendation of the super- 
intending engineers, have adopted vertical inverted triple- 
expansion engines of Musgrave’s new type, and the com- 





plete engineering outfit, including boilers, engines, econo- 
misers, shafting, pulleys, and gearing, was ordered from the 
Bolton firm. 

The engines, of which an end view appeared in our 
impression for March 13th, and a side view in our last 
impression, have four cylinders, the high-pressure one 
being 16in. diameter, the intermediate being 25in. 
diameter, and the two low-pressure 28in. diameter, 
with 3ft. 6in. stroke. The expansion takes place in four 
cylinders instead of, as is usual, in three. The steam 
expands in the high-pressure cylinder, and exhausts into 
the intermediate; it then expands there and exhausts 
simultaneously into the two low-pressure cylinders. The 
advantages gained from this arrangement are, that it 
permits the fly-wheel to be placed in the centre of the crank- 
shaft, between the two engines, and by the exertion of an 
equal amount of power from the two low-pressure cylinders thus 
secures more uniformity of speed and even driving than has 
hitherto been possible, as it enables the load to be more 
equally driven from both ends of the crank-shaft. This, of 
course, is a very essential quality in the motive power of 
spinning and manufacturing establishments. 

All four cylinders are fitted with Corliss valves, and the 
admission valves to all the cylinders are fitted with Mus- 
grave’s patent trip motion, which is under the control of the 
governor, and the point of cut-off in the cylinders may be 
varied by the governor from nothing to as late as three-quarter 
stroke. The governor is of Messrs. Musgrave and Sons’ im- 
proved high speed type, and in order to secure the greatest 
uniformity of s with varying loads, it is provided 
with one of Higginson’s patent mercurial regulators. The 
results obtained with this governor and the regulator men- 
tioned, as shown by the Moscrop recorder, have been highly 
satisfactory. The exhaust valves have a positive movement 
from an independent excentric, the release and compression 
taking place at fixed points, regardless of the point of cut-off 
in the cylinder. 

The beds, of which there are two, are placed on each side 
of the wheel pit, and contain the shaft bearings, which are 
large in diameter and unusually long. The shaft extends 
across between the two beds, carrying the rope’drum in the 
centre. The cranks are fixed on the ends of the shaft, and 
are set quartering, i.c., 90deg. apart, both in order that the 
engine may be started at any point, and also to equalise the 
turning moment. 

Messrs. Musgrave claim as advantages simplicity in the 
gear for working the valves and having only two cranks, 
thus doing away with the mode adopted when there are 
three cylinders, viz., having a built-up crank shaft, 
which is considered objectionable from several causes. 
Other advantages are the reduction of working parts and 
danger of breakdowns. On each bed two substantial frames 
are erected, which serve as guides for the crossheads and as 
supports to the cylinders above. The frames are of a box 
section, as this form has the greatest strength and stiffness 
for a given weight of material, against either transverse or 
torsional strains. 

The high-pressure cylinder is mounted on a short frame 
above and in line with one of the a cylinders, a 
single piston rod extending through both and carrying both 
high and low-pressure pistons. This rod is keyed fast to the 
crosshead, and a connecting-rod extends to the crank on one 
side ofthe drum. The intermediate cylinder is also mounted 
on @ short frame above and in line with the other low- 
pressure cylinder, and a piston rod carrying both pistons is 
similarly connected to the crank on the other side of the 
drum. The areas of the cylinders are in all cases so pro- 
portioned to the steam pressure that the rated power of the 
engine will be developed in three nearly equal proportions in 
the high-pressure, intermediate, and two low-pressure cylin- 
ders; therefore the power applied on both sides of the drum 
will be practically the same. 

The short frames for connecting the high and low, and the 
intermediate and low-pressure cylinders, are so constructed and 
arranged that the cylinder heads may be removed for. ex- 
amination of the pistons without disturbing the cylinders. 
The connecting pipes between the cylinders answer also as 
steam reservoirs and act as water catchers, to separate and 
retain the water that enters with the steam, and allow only 
dry steam to enter the cylinders. Thus water formed in the 
first or high-pressure cylinder, or that condensed in the 
reservoir, will not pass into the second or intermediate 
cylinder, and that formed in the intermediate cylinder, or 
condensed in the reservoir, will not pass into the low-pres- 
sure cylinders; this is an important feature in the economy 
of an engine. This water may be drawn off from the reser- 
voir at pleasure, or the drains connected with steam traps. 

The crank shaft is of the best quality of Martin Siemens 
steel, with necks 1lin. diameter and 22in. long. The cranks 
are of wrought iron, fitted with mild steel crank pins 6in. 
diameter, and 74in. long. The crossheads are of hammered 
scrap iron, provided with cast iron slippers, having ample 
wearing surface. The piston-rods are of mild steel, 3in. 
diameter at top and 44in. at bottom, and the pistons are 
fitted with Buckley’s patent packing. The air pump is 
vertical and single-acting, 28in. diameter and 16in. stroke, 
and is driven from the crosshead by means of polished 
wrought iron levers, centred upon a strong cast iron bracket, 
secured to one of the standards. The barrel, bucket and 
valve grids are of brass, provided with india-rubber valves. 
The condenser is of the maker’s improved injection type, 
which has been found to give the best results, whilst it takes 
up less space than those of the ordinary form. The fly- 
wheel is grooved for the reception of ropes by which the 
power is transmitted, and is 18ft. diameter, having twenty- 
two ropes 1jin. diameter. The wheel is built up in segments, 
having separate arms and boss; the latter is bored out to 
receive the arms, which are secured by cast iron cotters. 

Staging of ample proportions and reached by easy steps is 
provided for these engines, and care is taken to render every 
part as accessible as possible. The engine complete is a 
strong, well-made, and substantial piece of work that has 
given, and will give, the best of satisfaction to the owners and 
engineers. 

The fact of Messrs. Musgrave and Sons being them- 
selves mill owners as well as engineers, gives them 
a very practical experience of the requirements of other 
mill owners. They have six cotton mills and one 
weaving mill, containing in all some 370,000 spindles and 
600 looms. 








Tue Pittsburgh Reduction Company has made another 
reduction in the price of aluminium, and the new metal is now 
selling at one dollar per pound for any quantity. It is held that at 
the price now quoted, aluminium, whichis nearly four times lighter 
= nickel or German silver, is a much cheaper metal to use than 
either, 
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BOILER DEPOSITS.! 
By Proressor Vivian B. Lewes, F.C.S., F.1.C., Associate. 


Two years I had the honour of reading a paper before this 
Society on ‘‘ Boiler Incrustations,” in which I traced the formation 
of the scale, and the causes which led to the precipitation and 
hardening of the calcic ie calcic carbonate, magnesic 
hydrate, and other compou which are usually found to be 
pr t, I pointed out that the scales formed by various kinds 
of water were so characteristic that one could speak with cer- 
tainty as to the kind of water from which the incrustration had 
been formed by an analysis of the scale itself. The analyses given 
below may be looked upon as typical of the incrustations formed 
by fresh water, brackish water, and sea water respectively :— 





Constituents. River. Brackish. Sea. 
Calcic ss 75°85 .. 48°65 .. 0°97 
Calcic sulphate .. 3°68 .. 84°78 .. 85°53 
M te 2°56 . 4°34. 3°39 

i Rue we O45. 0-56. 2°79 

SS a eee 7°66 7°52. 110 
Oxides of iron and alumina 2°96. S44. 0-32 
matter .. .. .. 3°64. 1°55 trace 
3°20... 4°16 590 

100-00 00°00 .. 100°00 


~ 

From this it is evident, we may look upon the incrustation from 
fresh water as consisting of impure calcic carbonate, whilst that 
from sea water is impure calcic sulphate, the brackish water from 
the mouths of rivers yielding, as might be ex an incrusta- 
tion in which both these compounds are present in nearly equal quan- 
tities. The importance of differences in the deposit formed 
is very t, as it enables the ship to arrive at a conclusion 
as to treatment that the boilers have received during the 
voyage, by examination and analysis of the scale which those 
boilers contained. Taking, for instance, the case of a ship which 
uses fresh water both for filling and make-up, it is manifest that 
on her return to port the scale should be very slight, and should 
consist mainly of calcic carbonate, whilst, if the scale exceeds ,in., 
and shows Dd awe reas of calcic sulphate, it is manifest that 
such scale d only have been formed = sea water, either leaking 
in from faulty condensers, or being deliberately fed into the 
boilers. The reception you were kind enough to give that paper, 
and the frequency with which it has been ached. 9 since, me 
to hope that, in continuing and pleting the subject, J shall be 
performing a not unwelcome task. 

So far the deposits taken into consideration have been those 
formed from the impurities natural to the water itself; but with 
the introduction of high-pressure steam a new and highly dangerous 
form of deposit has added to the trouble of the marine engineer. 
As early as 1878 the coll of the furnaces of the boilers of the 
s.s. Ban Righ, and a similar misadventure in the screw tug Ich 
Dien, with no apparent cause to bring about the damage, caused 
some attention to be paid in marine circles to the action which 
had taken place, and the only clue to be found was that a certain 

t of oily deposit had formed on the of the furnaces, and 
experiments made by Mr. Dunlop, of Port @ w, led to the con- 
clusion that this oil, which had distilled into the boiler from the 
lubricants used in the cylinder, was so bad a conductor of heat 
that its formation on the plates allowed them to superheated, 
with the result that they were unable to withstand the pressure of 
steam existing in the bviler, and in this way brought about the 
collapse. Similar cases of collapse became frequent after that 
date, no less than thirty vessels being disabled from this cause 
during the last few years. The first case which came under my 
notice, in which damage to boilers had arisen from this cause, was 
the case of a large ocean steamer, and through the kindness of Mr. 
Milton, Chief Superintendent ree! of Lloyd’s, I was able to 
obtain samples of deposit from all parts of the boilers, and full 

iculars of the case. The steamer was a large one trading 
tween Liverpool and Boston, averaged twelve days on the 
voyage, and was fitted with ordinary compound engines. She had 
three double-ended boilers, with three plain furnaces at each end, 
and three combustion chambers in each boiler. The furnaces were 
lain, in one length, and connected at the back end to the tube plates, 
being flanged up inside the chamber, whilst the front end plate was 
flanged inwards on to the furnace crowns. The furnace crown 
was iin. plate, and the front bottom pe }tin., the working 
pressure being 801b. The bvilers were about five and a-half years 
old, and had always been refilled with fresh water at the end of 
each run, both at Boston and Liverpool; whilst, as a rule, the 
waste on the voyage was made up by the use of about 70 tons of 
fresh water, but during the last voyage sea water was used for 











purpose. Every four hours, whilst under steam 4 Ib. of soda 
ea were put in the hot well, making about 2cwt. during the 
anata 


ee = the boilers being Sco 81 tons. For 
ubricating purposes about seven pints per day of valvoline were 
used in the cylinders. When in port the boilers were allowed to 
cool down, and the water was run off, and they were swept down 
with stiff brushes, and were afterwards sluiced out with a hose 
— before being refilled with fresh water. No trouble occurred 
with the boilers until five voyages before the final collapse, when 
some of the furnaces began to creep in; they were stiffened with 
rings and stays, and on the succeeding vo the whole of the 
furnaces got out of shape, one after another. Examination of these 
boilers clearly showed that they had never been very heavil 

scaled, as in parts of the boiler where it would have been impossible 
to get at them to clear them out, no signs of heavy incrustation 
were to be found, and the absence of marks of ing tools also 
showed that they had never been allowed to get very dirty. On the 
furnace crowns, where they had collapsed, there was only a slight 
white scale, not more than ;,in. in thickness, whilst on the bottom 
of the furnaces there was a brown oily deposit jin. in thickness, 
which in other Ay of the boilers increased to between jin. and 
yin. I obtained from Mr. Milton samples of the thin scale from 
the top furnaces, and of the deposit from various parts of the 
boiler, and also specimens of cut-out portions of the boiler 
plates, Liverpool water, valvoline, and soda crystals t 
into feed water, and of all these analyses were made. The 
boiler plates were as_good as the day they were put in, and 
showed no structural signs of having undergone any change, whilst 
the way wy of the Liverpool water and the soda crystals used 








showed that they could have taken no part in the action which had 
led to collapse. 
The valvoline on analysis gave :— 
L— Valvoline. 
Vegetable and animaloil .. .. .. .. nil 
Mineral oil .. .. .. 100 per cent. 
Acids (free) oo we 
Boiling point $e sen + «+. B71 deg. C. 
EEE oe <5. as on. a> on. oe ob “889 
11.—Scale from Furnace. 
From top. From below. 
Seaaee -. Se ne Ss ne os os ow be 
Calcic car! a ee 
Magnesic hydrate .. .. ..-.. »- «. 268 .. .. 18°99 
Iron, alumina, and silica .. .. .. .. 287 .. .. 286 
Organic matterandoil .. .. .. .. .. 323 .. .. 19°54 
SE. cs. ue ce* os eo ee as x ONE bs ep 
RES on) ae) oe Be) we es to ee oe SR. or 
10000 .. .. 10000 
I1l.—Deposit from Tubes. 
le on Deposit 
tubes. above scale, 
eee | ler 
Calcic carbomate ... .. 2. 0. «2 oo @38 .. .. O82 
MingnetinRgeeee 4. 2. os co oo os ME ss = 
Iron, alumina, silica, &c. .. .. .. «. 7°47 «. .. 9°14 
Organic matter andoil.. .. .. .. .. 21°06 .. .. £0°20 
Moisture eo de ee wi “Se be 117 4°23 
Alkalis 1°68 1°30 
100-00 100°00 


“1 Institution of Naval Architects. 





~ 1V.—Deposit from Bottom of Boiler. 
en SS ae a ae ae ee 
Cale te va 


to 
Peed 

o 
iT} 


Magnesic hydrate... .. .. 709 
Silica, alumina, ne - a e oe 
c ic matter and 0’ ‘ 7° 
Medoture ad Ser 5°79 
Ree ea és 1°80 


100°00 

On careful examination of the organic matter and oil present in 
these deposits, it was found that quite one-half of it was ‘‘ valvo- 
line,” in an unchanged condition, which had collected round small 
a of calcic sulphate. A consideration of these analyses, at 

rst sight, yields no clue as to the cause of the ey the scale 
upon the furnace tops being not only free from oil, but perfectly 
harmless both in quantity and quality ; but, on going more deeply 
into the question, it is evident that this scale cannot be in the con- 
dition in which it was originally formed, as the deposits from both 
top and bottom of tubes, from the bottom of the furnaces, and 
from the shell of the boiler are all rich in oily matter ; and it is 
impossible that, during this deposition, the furnace tops could 
have esca whilst all other parts of the boiler became coated 
with it. periments, however, reveal the actions which had been 
at work and led to the formation of the d it, and its absence 
upon the injured portions of the plates. @ pressure at which 
the boilers were worked was 80 1b., corresponding to a temperature 
of 155 deg. C., or 311 deg. Fah., which is so far below the bere | 
point of the valvoline that it was evident that it had not distill 
over in the ordinary way, and experiments were made to see if it 
could be distilled in steam at a lower temperature. A retort con- 
taining valvoline was carefully heated over a sand bath, its tem- 
poses being ascertained by a thermometer, and steam was then 

lown through it, with the result that at 248 deg. Fah., or 120 deg. 
C., the steam became ‘‘ greasy” and the oil commenced to pass 
over with it. 

This experiment is, I think, important, as it shows that in testing 
the capabilities of a lubricant, the fact that it has a boiling point 
well above the temperature of the steam is no guarantee that none 
of it will find its way into the boiler. Having thus entered the 


of substances of known igniting and melting point, raised the 
water in the various vessels to the boiling point, and then brought 
the clean bottom of the vessel in quick contact with the test sub- 
stance, and took the results as i ting the temperature of the 
exterior of the plates :— 


Clean vessel .. Sulphur did not 
melt 


++ es ee below 115 deg. C. = 289 deg. F. 
Coated vessel .. Sulphur melted but 

id not inflame,. above 115 deg. C, = 239 deg. F. 

below 250 deg. C. = 482 deg. F. 

Gun-cotton ignited above 200 deg. C. = 392 deg. F. 
So that the fin. of deposit caused with a slow heat a rise in 
temperature of the plate from under 115 deg. C. or 239 deg. Fah. to 
over 200 deg. C. or 392 deg. Fah, It is manifest, however, that the 
fiercer the heat the more marked will this overheating become, and 
in the next series of experiments the Bunsen flame was replaced by 
an atmospheric blowpipe, and the temperature attained tested in 

the same way as before. 


Clean vessel —Sulphur did not melt.. below 115°C. = 239° Fah. 
Coated vessel—Gun-cotton ignites above 200° C, = 392° Fah. 


Tin melts... 2s oc »» «—- 228° C. = 444°4° Fah, 
Sulphur ignites .. .. » 250°C, = 482° Fah. 
Lead melts.. .. ., » 834°C, = 683° Fah. 
Zinc melts (just).. .. » 428°C, = 793°4° Fah, 


Whilst, on replacing the atmospheric ‘burner by an oxy-coal gas 
flame, I found no difficulty in fusing a hole in the bottom of the 
vessel, which was made of thin wrought iron plate, showing that a 
temperature of 1500 deg. C., = 2732 deg. Fuh., had been attained, 
and it is therefore manifest that, with the fierce heat existing in 
the boiler furnaces, given an oily deposit only ,';in. in thickness, 
the plates will readily be heated to a temperature at which they 
are totally unable to withstand a pressure of 801b. of steam, and 
collapse of the furnace crowns must follow. 

The great points to be sought in a good lubricating oil are that 
it shall be a pure mineral oil, and that its boiling point shall be well 
above any temperature likely to be attained in the cylinder, Oils 
satisfying these requirements can readily be obtained, but users of 
lubricants must remember that, in order to obtain them free from 
any constituents of dangerously low a point, expensive 

0 








boiler, the minute globules of oil, if in great quantity, coalesce to 
form an oily scum on the surface of the water, or, if present in 
smaller quantities, remain as separate drops; but show no 
tendency to sink, as, their specific gravity being ‘889, ar oa 
lighter than the water, and the difference in gravity is probably 
even greater at the temperature existing in the boiler. Slowly, 
however, they come in contact with small particles of calcic 
sulphate and other solids separating from the water and sticking 
to them, they gradually coat the ——n with a covering of oil, 
which in time enables the particles to cling together or to the 
surfaces which they come in contact with. ese solid particles of 
calcic carbonate, calcic sulphate, &c., are heavier than the water, 
and, as the oil becomes more and more loaded with them, a point 
is reached at which they have the same specific gravity as the 
water, and then the particles rise and fall with the convection 
currents which are going on in the water, and stick to any surface 
with which they come in contact, in this way Sanding them- 
selves, not as in common boiler incrustations, where they are chiefly 
on the upper surfaces, but quite as much on the under sides 
of the tu as on the top, their position being lated by 
whether they come in contact with the surface whilst descending 
or ascending. The deposit so formed is a wonderful non-conductor 
of heat, also from its oily surface tends to prevent intimate 
contact between itself and the water. On the crown of the 
furnaces this soon leads to overheating of the plates, and the 
deposit begins to decompose by the heat, the lower layer in con- 
tact with the hot plates giving off various gases which blow the greasy 
layer, ordinarily only 7,in. in thickness, up to a spongy, leathery 
mass often jin. thick, which, because of its porosity, is an even 
better non-conductor of heat than before, and the plate becomes 
heated to redness, and, being unable to withstand the pressure of 
steam, collapses. During the last stages of this overheating, how- 
ever, the temperature has risen to such a point that the organic 
matter, oil, » present in the deposit burns away, or, more 
ay speaking, is distilled off, leaving behind, as an apparently 
rmless deposit, the solid particles round which it had originall 
formed. Such a deposit is much more likely to be produced with 
boilers containing fresh or distilled water, as the low density of 
the liquid enables the oily matter to settle more quickly, whilst 
with a strongly saline solution it is very doubtful if this sinking 
point would ever be reached ; it is evident also that, when oil has 
found its way into the boiler and is causing a greasy scum on the 
surface, the most fatal thing that can be done is to blow off the 
boilers without first using the scum cocks, because as the water 
sinks so the scum clings to the tops of the furnaces and other 
surfaces with which it comes in contact, and, on again filling up 
with fresh water, it still remains there, causing rapid collapse. 
A very remarkable instance of this is to be found in the case of a 
large vessel in the Eastern trade, in the boilers of which an oil 
scum had formed. The ship having to stop some days at Gibraltar, 
the engineer took the opportunity of blowing out his boilers, and 
refilling with fresh water, with the result that, before he had been 
ten hours under steam the whole of the furnaces had come in. 
Under some conditions the oil-coated particles coalesce and form a 
sort of floating pancake, which, sinking, forms a patch on the 
crown of the furnaces at one particlar spot, and under these con- 
ditions the general result is the formation of a ‘‘ pocket.” 

A curious fact which is worthy of attention is that in most of 
these oily deposits copper is to be found in considerable quantity. 
In an analysis of deposit from the furnace of a vessel in which a 
“pocket ” had formed from the abuve-mentioned cause, the scale 
showed, as in the case already cited, no reasonable cause for the 
injury at the damaged part of the boiler, whilst the deposit from 
the under side of the furnace tubes showed clearly the mce of 
large quantities of oil matters, which were partly combined with 
copper :— 





Constituents. Scale. Deposit. 
Calcic sul te oe ee “es” 90°34 3-02 
Calcic carbonate .. .. .. .. «- 1200 nil. 
Ferric oxide ’ 3-200 56°90 
Oxide ofalumina f ** ** "* °° { 2°30 
Ol —=—ES Serene 1°90 
Magnesic hydrate .. .. .. .. .. 2°821 1°80 
Organic matter } in 10°46 
on Ss as 3 oe {ite 
Me OS nn cn 20 00 cs pee 7°78 

100-000 100°00 


It is a fact that even mineral oils have a considerable solvent 
action upon copper and its alloys, and it is evident that the copper 
in the oily deposits had been obtained from the fitti of 
cylinder and condenser. Fortunately this copper is so well pro- 
tected by oil that in most cases it is extremely unlikely to come in 
contact with, and deposit on, the metal of the boiler ; but, if it 
did, very serious galvanic mischief would be the result. 

e next point I attempted to determine was the effect 
which these oily deposit: in allowing excessive heating of the 
plates to take place, and retarding the heating of the water. A 
clean iron vessel was taken, and a known volume of water placed in 
it, and heated by a carefully lated Bunsen flame, the water 
being raised to the boiling point in ten minutes; this experiment 
was repeated a second time with the same result, and the vessel 
was then lined with a coating of deposit found in the bottom of 
the boilers which had ecllaguel, and rendered binding by admix- 
ture with a small trace more valvoline. This coating was laid on 
sin. in thickness, and the former experiment repeated, the same 

e being used and the same volume of water taken, with the 
result that it took fifteen minutes before the boiling point was 
reached, showing that, even if no dam resulted to the plates 
from — such a deposit would cause a large increase in 
the-fuel used. In attempting to ascertain to what extent extra 
heating of the plate took place from this cause, I employed a series 








P have to be resorted to, which must of necessity increase 
the price of the oil, and that it is useless to expect to obtain a 
really good lubricant at alow figure. The great advantages of a 
good mineral oil cannot be too strongly insisted on, and any 
lubricant containing animal or vegetable oils to give it wy & should 
be unhesitatingly discarded. The mineral oils are not fats, but 
hydrocarbons—compounds of carbon and hydrogen—and the 
portions used for lubricants are those left after the more volatile 
constituents have been distilled off, and they differ widely from 
animal and vegetable oils, which contain so-called fatty acids, 
which are liberated from them by the action of superheated steam, 
and these acids attack iron, copper, and copper alloys with the 
greatest readiness, forming metallic soaps, which are compounds of 
the fatty acids with the oxides of the metals, and so cause serious 
damage to both boilers and fittings. The animal and vegetable 
oils, in contact with air, especially when heated, take up oxygen, 
and become gummy and resinous, and gradually so stiff that 
— cleaning becomes necessary, a trouble entirely avoided 
with mineral oils. 

In dealing with the pre of such d its, it seems to me 
that the most feasible plan is to the feed-water through a long 
tube filled with clean coke in pieces the size of walnuts, which 
would act as a scrubber, and would free the water from the 
traces of oil, and prevent their going forward to the boiler. I have 
already pointed out that the collapse of furnaces from the presence 
of oily deposits almost invariably takes place in boilers fed with 
fresh water; and that oil, when it goes into the boiler, floats 
because it is specifically lighter than water, until solid particles of 
calcium pound ing in contact with it and imbedding them- 
selves in it so increase its weight that, reaching the same density as 
the water, it commences to circulate with the convection currents 
in the water, and is so drawn down and attaches itself to tubes and 
furnace crowns, causing eventually damage. In the case of a 
transatlantic liner wre, Fae water only, it takes at least four 
days’ hard steaming to bring the density up to ,4nd ; whilst if sea 
water had been used the density would have started at this and 
would never, after the first few days, have been much below »A,nds, 
and the oil would have remained as a scum and would never have 
reached the furnace crowns, 

In my last paper on boiler incrustations I pointed out that it was 
quite possible to se sea water in such a way as to practically 
prevent any serious deposit forming from it, and the same process 
would prevent the trouble I have now been describing to you. 

In the summer of last year Mr. Biles, who is always to the front 
when he thinks there is a chance of improving marine engineering, 
kindly gave me the opportunity of trying the effect of prepared 
sea water upon a crane boiler at the Naval Construction Works 
at rns and, after a few preliminary experiments to 
determine the best form in which to work the ‘‘ precipitator,” the 
boiler was worked continuously for a month with water drawn 
from the Itchen half an hour before high tide, at which period 
analysis showed that the water was to all intents and purposes sea 
water plus a fair it of suspended mud. This, after prepara- 
tion in the “‘ precipitator” was fed into the boiler, and on opening 
it in the presence of Mr. Milton, Mr. W. H. Riley, R.N., Mr. 
Biles, Mr. Gearing, and Mr. Dusantoy, it was found perfectly 
clean, the surfaces looking as if they had been given the thinnest 
possible coat of whitewash. The —— employed was to add to 
the sea water a known tity of precipitator powder, consisting 
chiefly of soda ash, and having done this in a closed vessel, to heat 
the mixture by blowing into it waste steam, until a pressure of from 
5lb. to 101b. was created, and under these circumstances prac- 
tically all the magnesium and calcium salts separate from the water 
and are easily got rid of by filtering it under pressure into the hot 
well. I had proposed in the first case to heat the ey by blow- 
ing the steam through a coil in the precipitator, but practical 
experiments soon showed that the beating surface was not nearly 
encugh, and so the waste steam was simply blown in, allowance 
being made in the precipitator for the water due to the conden- 
sation. I also found it aided the reaction to heat the water first 
just to boiling point before adding the precipitator powder, as 
under these circumstances the deposit settled more quickly and 
threw less strain upon the filters. The precipitator was 6ft. 4in. 
high and 3ft. in diameter, and held a ton of water, and the time 
taken, from the first running the sea water in to its delivery into 
the hot well, was one hour fifteen minutes, so that in practice, 
giving plenty of time between the makes, it would be perfectl 
easy to prepare eight to twelve tons in the twenty-four hours wit 
asmoll precipitator of the size used. The prepared water has a 
density of #ynd, and may with safety be evaporated until its 
density is j,nds, the salts present not crystallising out until a 
density of from ,{,nds to j,nds is reached. 

Professor Doremus, of the College of the City of New York, 
proposes to use sodic fluoride as a precipitant for the scale-forming 
constituents of sea water, as a smaller weight is required, and the 
action is more rapid and more perfect. e great objection has 
up to the present time been its cost, but I am informed that this 
has now been so far reduced as to hopay es within the scope of 
extended commercial use ; and, should it be used on a larger scale, 
the price could be readily brought much lower. fessor 
Doremus claims that the precipitation of the calcium and mag 
nesium salts takes Pana with very great rapidity, that the ° 
ment shows no tendency to cake or adhere to the sides of a hot 
vessel, and that it is less bulky than the precipitate formed b: 
soda ash. In preparing sea water in the way I have pro ’ 
every precaution must taken to add slightly less of the pre- 
cipitant than is necessary to entirely throw down the calcjum and 
magnesium salts, as it is manifestly impossible in practice to guard 

small quantities of sea water finding their way into the 
boiler, either from leaky condensers or else being fed in by the 
engineer during some emergency, and if under these conditions 
any excess of the precipitant were present in the boiler, a bulky 
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precipitate would be thrown down and cause trouble, although it 
pula not bind into a solid scale. There is no doubt that, if Pro- 
fessor Doremus can so reduce the price of sodic fluoride as to 
enable it to be used for this pu , it would be of great use, as 
the fluoride undoubtedly completes its action on the salts of 
magnesium and calcium more rapidly and thoroughly than the 
soda ash, and it would be easier, therefore, so to regulate the 
quantity added as to remove, say, five-sixths of the injurious 
constituents from the sea water without allowing any precipitant 
to enter the boiler. : 

In conclusion, I will briefly recapitulate the means which seem to 
me best adapted for preventing the formation of the dangerous 
organic and oily deposits I have idered in this paper, and these 
are :—(1) Filtration of condenser water through a coke column ; (2) 
free use of the scum cocks ; (3) the use of water of considerable 
density rather than of fresh water ; (4) the use of pure mineral oil 
Jubricants in the smallest possible quantity. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves es mar a the opinions of our 


BRITISH AND FOREIGN WARSHIPS. 


§in,—The papers read by Lord Brassey and Mr. Biles at the 
Naval Architects affords in many particulars so strong an endorse- 
ment of the views as to recent warship designs which you have 
lately allowed me to put before your ers, that [ shall be grateful 
if you will permit me briefly to comment on them. 

e defensive arrangements of the armoured cruiser New York 
are exactly what were pro as preferable to those of the 
Barfleur in the letter which appeared in your issue of the 6th—in 
which, by the way, ‘‘deck” is twice called ‘ belt” — except 
that the belt is thicker and anes d shorter and narrower, and 
that no screen bulkheads to the battery are mentioned. The belt 
and deck form a very much stronger protection than the 12in. belt 
of the Barfleur, and are probably equivalent to 17in. armour on the 
side. The deck is 3in, on the flat, as against 2hin. in the Barfleur, 
and the side armour, which has to be pierced before it can be 
struck, is 5in., as against the Barfleur’s4in. The barbettes in each 
ship bave 9in. armour. Thus we see that by giving the belt and 
the armour beneath the barbettes we can have a ship 2400 tons 
smaller than the Barfleur, with two knots higher speed, and 
immensely superior ey wg The New York’s armament, 
though probably slightly lighter, is much more numerous, and, as 
her Sin. guns can a pierce the Barfleur’s barbettes, would be the 
most effective. Hadthe same system been applied to the Barfleur, 
we might have had a ship that could bring the New York to action 
and beater. At present we have nothing that can do this, our only 
two ships of superior speed being, though larger, far inferior in 
armament and protection. Nor is the New York the only foreign 
ship of which this is true, No. 12 will probably be under all 
circumstances fully a knot faster than the Blake, and could thus 
prey upon our commerce without let or hindrance. France, Spain, 
and Italy have a large number of ships swifter than anything in 
our navy, except the Blake and Blenheim. Lord Brassey is 
reported to have said that, while the number of our battleships 
should bear a proportion to that of other Powers, that of our 
cruisers should be adjusted to the amount of tonnage they had to 
protect. A more important measure of the number required is, 
| aon the power of individual ships as compared with those of 
the enemy. A small number of very swift cruisers will be much 
more effective than a ry number of slow ones, and it is probable 
that one No. 12 would do more to keep a trade route open than 
half-a-dozen Edgars, From this point of view, the denial of high 
speed to our latest cruisers is seen to be a measure, not of 
economy, as claimed by Lord George Hamilton, but of criminal 
extravagance, 

No part of Lord Brassey’s paper was mene d of more grave con- 
sideration than the table showing the strength of England, France, 
and i tively in armoured cruisers. It is to be regretted, 
however, that its value was lessened by the very arbitrary use of 
the term. The old wooden Triomphante and Galissonitre, which 
will probably never out of harbour in, are classed along 
with the Navarino, which is more powerful than many first-class 
Pema while the much more effective Wladimir, Monomach 
Herzog Edinburski, Minin, and General Admiral, are omitted. 
The swift but weakly armed and protected Bruix and the Orlando, 
which, though technically armoured, is no more protected than 
the Mersey, are included under the same heading, while the 
much more powerful Blake is excluded. The Warrior and 
Minotaur may make armovred cruisers some day, but are hardly 
entitled to that designation at present. The Bellerophon and the 
five ships of the Audacious class might much more fairly have 
been included, and it is hard to see why the Barfleur and the 
Centurion, which are at least as much cruisers as the Navarino or 
Alexander II., are omitted. 

In the Russian fleet the second-class battleship and the armoured 
cruiser are identical, and if this is the case in a navy which has 
little and no distant colonies to protect, how much 
more should it be so in ours. It is probably to the dawning per- 
ception of this fact that we owe it that the Barfleur and the 
Centurion are not repetitions of the Conqueror, but it seems 
extraordinary that when the necessity for ships of this class had 
been recognised more should not have been laid down. When the 
Hamilton programme is complete, we shall only have foar, while 
Russia will have eight. Lord Brassey himself fails, apparently, 
to see the significance of his own tables. His statement that 
‘* The defence of the empire from invasion will be best secured by 
oy British squadrons in face of the enemy wherever he may 

,” will command universal approval; but the programme he 
proposes to carry out this policy, while it provides for six coast 
defence monitors, does not include a single armoured cruiser. No 
better proof could be given of our poverty in this class than the 
announcement that the new Australian flagship is to be the Blake, 
which will be as ineffective in that capacity as she is valuable as a 
cruiser, 

The ideal second-rate should bave a displacement not exceeding 
10,000 tons, and a length of not less than 400ft., and should com- 
bine the Barfleur’s armament with the New York’s speed and 
similar but more extended protection. Ships of this type should 
form the main body of future battle fleets, though 14,000 tons, or 
even larger first-rates, are doubtless also needed. The latter 
should, in short, correspond to the three-deckers of the old sailing 
fleets, while the second-rates represent the seventy-fours. 

I observe with much surprise that in remarking upon the 
extreme difficulty of hitting a belt, Admiral Mayne is stated to 
have put the question of the advisability of water-line armour in 
an entirely new light. May I be allowed to point out that the 
Admiral has used the same argument on many former occasions ; 
that Mr. White admitted the force of it in proposing the new 
designs, and would doubtless have acted upon it if he had been 
allowed to; and that, finally, I have been permitted several times 
within the last few weeks to comment in ThE ENGINEER upon the 
folly of piling armour on the part least likely to be hit, at the cost 
of leaving much more cubened ea vital parts unprotected. 

March 25th. G. W. C. 











THE INSTITUTION OF NAVAL ARCHITECTS. 


Sin, — Referring to my letter in your issue of the 13th, I notice 
that Lord R rth in his opening address at the recent meet- 
ing of the Institution of Naval Architects, took exception to 
certain anonymous letters which had appeared in some well-known 
publications, which, he said, reflected in extravagant terms on one 
of the most flourishing and best conducted technical societies in 
existence. He also called attention to the fact that some of these 
etters had a strong fam‘ly likeness. He miyht have added that a 








long leading article on the same day, and employing the same 
arguments, was issued by one of your contemporaries. As far 
as I am concerned I have no idea who the writer of the letter 
signed ‘‘Q.” is, and I need scarcely say that the same remark 
applies to the article in one of your contemporaries, It is not very 
logical for Lord Ravensworth to ignore the ment in the letters 
and articles referred to, because the writers chose to conceal their 
identity. The question is are they right or wrong ? 

As to the Institution of Naval Architects being one of the most 
flourishing and best conducted technical societies in existence, may 
I ask Lord Ravensworth if he has ever heard of the Society of 
Chemical Industry ! This is undoubtedly the most flourishing and 
best managed technical society in the world, and there are never 
any. complaints of the lack of enterprise or of “inertia” on 
the part of those who have the conduct of affairs, 

If every one connected with the Institution took the same 
interest in it, and worked as hard for it as Lord Ravensworth is 
known to do, there would be little cause for complaint; but one 
man cannot do everything, and the rank and file of the members 
and associates must exert themselves and speak out, unless they 
are content to let things remain as at present, with the result that 
the best men will read their papers at the meetings of the local 
societies, 

The success of the Society of Chemical Industry results largely 
from the fact that the members in different localities have local 
sections where papers are read, and the best are printed in the 
monthly journal. There is also an annual meeting—not always in 
London—where the general b is tr ted and interesting 
— are read, 

f the Institution of Naval Architects would adopt a similar 
method, the result would be similar to that of the Society of 
Chemical Industry. MaJsora Canamus, M.I.N.A. 








SCREW PROPELLERS, 


Sir,—My impression was and is that Mr. Batey is more likely to 
err by not drawing a distinction between the pressures on opposite 
sides of the blade than by doing so, since, if they were equal, the 
blade would be experiencing no resistance, and there would no 
thrust. If Mr, Batey is satisfied that Froude, Thornycroft, &c., 
are totally in error in sn) that their experiments show that 
depth of immersion has little influence, and that Rankine, Green- 
bill, &c., are totally in error in supposing that this agrees with the 
laws of mechanics, he must, I suppose, be content to remain of bis 
own opinion by himself, till he makes experiments which show 
that those experimenters made serious errors in their measure- 
ments, and create a new science of mechanics as well. Otherwise 
practical people will be slow to believe that if experiments dis- 
agree with Mr. Batey’s conclusions, so much the worse for the 


experiments ; and theoretical people will have some doubts as to | ¢ 


the correctness of the conclusions even apart from experimental 
evidence. The thrust of 2001b. per square foot of blade in Mr. 
Thornycroft’s experiments was got at a speed of 44 knots, which 
is nothing much out of the way for a steam launch. 

The two trucks in his illustration would only move apart with 
equal velocities if they were of equal weight. Mr. Batey might 
try the experiment of calculating their relative velocity in a few 
cases where the weights were different, up to the case where one 
of them weighed as much as the earth. 

The—Somebody—who is supposed to pervade a printer's office 
must have been busy with the next part of his letter, to make it 
by that a bar of water lft. syuare, 28ft. 6in. long, weighs 
21,4501b., which is more than nine tons ; for a bar of cast iron of 
the same dimensions would weigh less than six, and cast iron is 
surely heavier than water.* 

Mr. Dobbs could most easily explain what he means exactly by 
virtual velocity of the blade by giving the calculation for a screw 
say 6ft. diameter, 7ft. Gin. pitch, 15 square feet blade area, making 
150 revolutions at 10 knots. They did not deal in virtual velocities 
in the shop where I served my time, nor in any ship I ever was in 
—but my sea experience has not been very extensive. In books 
on mechanics, it is true, virtual velocities are referred te, but, as a 
rule, in connection with the equilibrium of bodies at rest. 

I think he has, in his jet, &c., combination, left ovt the drag of 
the Pelton wheel on the ship. If its shaft bearings iserely rested 
on beams projecting over the stern, without being fastened tight, 
the wheel would be pushed off backwards when acted on by the 
jet. The force with which it tends to do so is a drag on the ship, 
so that it is only the difference between the reaction of the jet and 
this drag which goes to make up the difference between the ship’s 
resistance and the thrust of the paddles. There is nothing, so far 
as I can see, to prevent the combination being more efficient than 
the jet alone, but it would be less efficient than one in which the 
engine power was applied direct to the paddle shaft. 

As to the dreadful and horrible mystery about negative slip, I 
cannot see why the advance of the ship per revolution must, for 
any mechanical reason, be less than the arithmetic mean of the 
pitches of different parts of one face of the blade. All that 
appears mechanically is that there will be no thrust unless the 
water acted on by the screw is left astern, on the whole, faster than 
it would be if it had not been acted on. Mr. Harrison appears to 
eee the fact that the evidence for the occurrence of negative 
slip does not consist of a few rough records thirty years old, but of 
a very considerable number of carefully-made observations from 
i ' Mg _ the present, 

r might perhaps su how it came to pass that, ever 
since the perth mah were ay on the hadbanie and her 
immediate successors, about fifty years ago, which showed that no 
sensible increase of thrust, and a much worse propeller, was made 
when the blade made instead of not more than a third of a con- 
volution more than a whole convolution round the shaft, no one 
has ever shown that these experiments, as well as others like them 
made since, were totally wrong, and the practice founded thereon 
grossly erroneous ; and that the theory which says that the results 
of these experiments, and the practice founded thereon, agrees 
with the laws of mechanics, is literally at sea. 

Belfast, March 30th. Maurice F, FirzGErap. 





S1r,—I have been reading with much interest the discussion on 
the screw propeller in THE ENGINEER, but there are certain points 
which would appear to me to require explanation. 

Professor FitzGerald says, ‘‘The turning moment of the shaft ” 
is ‘‘ equal to the angular t of tum imparted by the 
propeller to the water ”—this I take to mean that the whole work 
of the engine is absorbed in revolving a column of water. Besides 
this, he admits 60 per cent. or 70 per cent. of the work of the 
engines is absorbed in driving the ship forward. Besides this, he 
says the ‘‘ useful work of the propeller is, then, proportional to 
the backward acceleration of the wake ”—this latter absorbs work 
also, and I presume it will also be about 60 per cent. or 70 per 
cent, of the work of the engine. Where is all the power for this 
work got from ? 

I am also quite at a loss to see how, theoretically, the propulsion 
is arrived at. The force of the engine is a ‘‘ couple.” This force 
cannot be resolved along the axis without the intervention of another 
opposing couple. Inertia isnot a force ; and a screw will not work 
in asolid if there be not sufficient cohesion or friction between 
its particles. It appears to me, therefore, that if there be no 
cohesion or viscosity friction between the particles of water— 
which I maintain must be very considerable—there is a couple 
missing somewhere. 

I am informed that a knowledge of Newton’s second law ex- 
plains all this, This law, as re-stated by Clark Maxwell, is ‘‘ The 

hange of tum of a body is numerically equal to the im- 
pulse which produces it, and is in the same direction.” 

This will thoroughly explain the rotation of the wake and its 
“angular moment of momentum” being equal to—and of course in 











* ‘The figures are Mr. Batey's —Ep. E. 





the same direction as—the “‘ turning moment of the shaft ;” but I 
must admit that I quite fail to see where the longitudinal thrust comes 
in. Surely if all the work of the engine is consumed in revolving 
a column of water, there is none left for propulsion, and the 
propeller, as a p ller, is an absurdity. Further, if the “ useful 
thrust of the pro ler is proportional to the backward acceleration 
of the wake”—I presume the work is nearly equal—then how is 
it that 60 per cent. or 70 per cent. is got in one direction? Surely 
it ought not to exceed 50 per cent., and some allowance must be 
made for friction. 

It is, I believe, a fact that 60 per cent. to 70 per cent. of the 
work of the engines is absorbed in propelling the ship ; therefore 
only 30 per cent. or 40 per cent. of work remains for ‘« backward 
acceleration” and “‘ revolution” of the wake. 

I have other difficulties, such as necessity for angular pas | 
in the water to produce thrust, but the points T hove rai 
are fundamental, and so I should like to be set right on these 
before entering on any others. 

Dublin, March 31st. 





R. DE VILLAMIL. 


Sir,—Mr. Batey has a difficulty in accepting the statement that 
a propeller derives its thrust entirely from the resistance of 
the water driven astern, The proposition is not mine; it is 
the late Professor Rankine's, and Rankine — years ago ex- 
tended his proposition to the form: That propeller is the best 
_— drives astern the largest quantity of water at the least 
velocity. 

If we dealt with the water as being left behind, then we must 
assume tliat such an exceedingly mobile fluid as water could 
act the part of a solid nut. How can this be? Where in that case 
would the thrust come from? To use Mr. Batey’s own illustration 
about the trucks, 1 would ask him how he pro: to fix one of the 
trucks, or rather the mass of water represented by the truck ? 

One of the most difficult points about the whole matter is that 
the blade of ascrew, ora paddle float moving at considerable speed, 
comes in contact with molecules at rest relatively to the biade, and 
these have instantaneously to assume the same velocity as the blade. 

As to Mr. Dobbs’ notion about the jet and the Pelton wheel, 
it seems to me almost as good as the notion that a man standing in 
a boat could propel the boat by blowing into the sails with a huge 


bellows. Mr. Vogt can explain better than I can, perbaps, why 
that idea would not work. Tin Tack. 
March 31st. 





Sir,—I do not feel myself at all qualified or equipped to enter 
the arena where such formidable antagonists disport themselves, 
It is, however, hard to refrain from making some comments upon 
the proposed method of propulsion formulated by Mr. Dobbs. 
The —— is, perhaps, more novel than ingenious, but when 

loscly examined it appears to be but another phase of the old, old 
problem of endeavouring to make one pound in falling lift more 
than its own weight, a problem so old that one wonders at its 
astonishing vitality. Assuming the Pelton wheel to have an 
efficiency of 80 per cent. of the impinging jet, it must still be 
evident to anyone that a. a steam engine for the 
purpose of pumping water to drive a Pelton wheel to drive a screw 
propeller, would result in a clear loss of 20 percent. The 15 per 
cent. which Mr. Dobbs hopes to get by jet reaction is exactly the 
same amount as one gets in endeavouring to lift oneself in a tub, 
Plymouth, March 3ist. JEBUS BICKLE, 





Sir,—I think only a small hint is required to show Mr. J. B. 
Dobbs the fallacy of his proposition to utilise the water jet whose 
reaction propels a ship, to work a Pelton wheel attached to another 

ropeller. Suppose he interposes a plane, attached to the ship, 
in the path of the jet, and at right angles to it, would he expect 
the ship to move forward? Surely he will see at once that the 
forward pressure is balanced by a So re pressure on the plane, 
caused by the impact of the jet. Or, if he locks his Pelton wheel, 
the result will be the same—the ship will not move. Or if in a dead 
calm Mr. Dobbs arms himself with a pair of bellows, and blows his 
best into the main course, the ship will not sail—action and 
reaction are equal and opposite. 

The Pelton wheel, however, is not immovable—it retires from 
the jet, but destroys a great part of its velocity. Therefcre the 
backward re on the bearings of the wheel will be a large 
fraction of the forward reaction of the jet. The net forward 
reaction will be that due to the final sternward velocity with which 
the water leaves the ship, the wheel being part of the ship. 

Reading, April Ist. Cc. A. M 





DAVIS AND STOKES’ SAFETY COMMUTATOR. 


Srr,—Mr. Atkinson's letter in your issue of the 20th inst. would 
seem to require a reply, inasmuch as it is open to the construction 
that the use of the Lckies ring and fiame-proof joint, which we 
employ for closing our commutator, is an infringement of patent 
No. 16,623 of 1887, which he cites. t this is not the case will 
be apparent from the fact that in such patent the means described, 
shown and claimed, consist essentially in the employment of a 
packing ring in the form of an ordinary packing gland, whereas 
we use no packing of any form whatever. 

Mr. Snell is able to criticise the value of either the Atkinson or 
Davis and Stokes’ device, and whatever he may have said at the 
Institute of Civil Engineers, his opinion of the latter is best stated 
by informing your readers that his company has obtained a licence 
for making the Davis and Stokes’ commutator, and is now cov- 
structing a 25-horse power motor under such licence. 

It is not our desire, and we decline to advertise any invention by 
means of a ag ed controversy. The mining public are quite 
competent to judge of the practical application and safety, or 
otherwise, of either motor, and the anticipations of patent rights 
are subjects which cannot be discussed in the columns of a news- 
paper without prejudice to the legal rights of the parties concerned. 

THE INVENTORS OF Davis AND STOKES’ 

Derby, March 31st. SarETY COMMUTATOR. 


THE VALUES OF Y AND J. 

Sir,—Your correspondent, Mr. Donaldson, expressed surprise 
that, when taking the specific heat of air at constant pressure as 
equal to ‘2377 and that at constant volume as equal to ‘1688, as 
also the corresponding value of y as equal to 1-408, he finds when 
calculating J thereby the result almost exactly accords with the 
value assigned to it by Joule. 

It would be very strange if it did not, considering that the 
specific heats in both cases were first arrived at in foot-pounds per 
degree per pound of air, and afterwards divided by J to get at the 
specific heat as a decimal of that of water. ? 

The energy in foot-pounds exerted by one pound of air under- 

ing, at a constant pressure, the expansion corresponding to one 

egree of rise of temperature was determined experimentally by 
M. Regnault, and found to be 53°15 foot-pounds. 

7 was deduced from the velocity of sound in air, and from 
these two it was not difficult to get at the specific heats of one 
pound of air at constant volume and constant pressure in foot- 
pounds, being respectively 130°3 and 183-45. To get at the specific 
heat as compared with that of water these results must obviously 
be divided by J, whatever it may be proved to be, and therefore, if 
the results thus obtained are correct, then the calculation refe 
to by your correspondent ought to be exact, and not differ in the 
least, whatever the assigned value of J. 

St. Neots, Hunts, March 31st. Antuony 8, Bower. 


(For continuation of Letters see page 262.) 








Tue returns of the census just completed show the 
population of the Indian Empire to be 285,000,C00, being an 
increase of fully 30,000,C00 since the last census, taken in 188]. 
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EXPERIMENTS WITH A STEEL CRANK AXLE. 
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- ae Swain 


NOTE ON AN EXPERIMENT WITH A 


CRANK SHAFT.? 
By Mr. H. A. Ivatt, M. Inst. C.E. 


THE failure of locomotive crank axles is full of interest to all 
engineers having charge of locomotive engines, and it is with the 
hope that the subject may p some interest for other members 
of the profession that the author ventures to submit the following 
note to the Institution :—Almost all failures of steel axles begin 
with a crack, and it is well known that a crack once started in a 


STEEL 





steel axle will continue to extend—if the axle be kept at work— | 


until it finally goes right through, i.¢., until the axle breaks; and 
interesting questions arise as to th 
flaw, as to the method or frequency of examination ; also, perhaps, 
the question may arise as to whether a given crack is sufficient to 
condemn an axle. Various methods of strengthening axles 
have been proposed, the one most 
known as hooping, which, as the 
or throws of the crank. The author believes that there 
would be practically no limit to the life of a steel crank axle, of 
a dimensions, if it could be kept from developing a crack. 
is is rather like asserting that a man might be expected to live 


a very long time if he never contracted any disease. But what is | 
meant is that the weak point-about steel crank axles is ~—_ | 
ctically | 


liability to start a crack, and a crack once started is 
impossible to stop; if any method could be devised whereby the 
starting of a crack could be prevented, then the life of the axle 
would be indefinitely prolonged. There is no doubt that if the 
crack could be seen directly it commenced, and could be at once 
cut out, the axle—althoug kened in sectional area by the 
cutting out—would last much longer than it would have done if 
the crack had been allowed to goon. Steel being homogeneous, 
there is nothing in the formation of the material to arrest a crack, 
but the crack goes on just as it does in a sheet of glass or a lamp 
globe. The author, believing that vibration alone would cause a 
crack in a steel axle to extend quite as rapidly as it would under 
the strains due to ordinary working, tried the following experiment : 
—A steel crank axle which had withdrawn from service on 
account of a crack—more fully described below—was suspended by 
sling chains round the crank pin bearings, and in this position was 
subjected to blows on the end from a hanging weight, as shown in 
Fig. 1. The weight was 365lb., and was hung on a lever about 
3ft. long, the lever was drawn back and let 
worked from the shop shafting, and gave a 





4 y means of a cam 
low on the end of the 


crank axle of about 182 foot-pounds. The chains in which the axle | 


hung were about 2ft. 6in. long, and the axle wei 18cwt. The 
blows averaged about 3°6 per minute, the effect being to keep the 
axle in a state of vibration, and the end of the axle finally dro; 

off where marked B after 645,300 blows had been delivered. e 
axle used in this experiment was forged by Messrs. Vickers, of 
their best steel, and finished at Inchicore. The following are its 
leading dimensions :— 


Inches. 
Diameter at wheel seats -- 8 
Diameter of i be 7 
Diameter of crank pin 7 
Thickness of outside webs.. .. 45 
Thickness of inside webs .. .. .. 5 
Diameter of axle between cranks .. a eee ee 
Co a eer er ee ee 
It was at work under a six-wheeled coupled s shunting 


engine, having wheels of 4ft. 6in. diameter, and had run some 
176,327 miles. The axle was found to be cracked at A, on being 
subjected to the usual examination when the engine was under 
repair; in co uence of the crack it was condemned and replaced 
by a new axle, e crack extended about 4in. along ‘the fillet of 
the crank pin and was then probably about }in. or gin. deep, and 
no other crack was visible at that time. It will be noti that 
this crack at A is not the place where the axle afterwards broke. 
The crack at B, where the breakage eventually took place, began 
toshow about three or four months after the experiment com- 
menced, or after the axle had received some 180, blows. The 
crack at C was discovered about two months before the end of the 
axle drop) off. The original crack extended about fin. during 
the first three weeks of the experiment, and about }in. during the 
next four weeks ; it then remained about the same for some months, 
and the principal action then seemed to go on in crack B, After 
the axle had broken at B by vibration, it was forcibly broken 
through cracks A and C, and the shaded parts on Figs. 2 and 3 
show the extent to which these cracks had grown. The 
state of vibration into which the axle was thrown the 
blows on the end was evidently more trying, at any rate in the 
direction of developing cracks, than the strains to which it was 
subjected when at work. The axle was suspended, and the blow 
was not sufficiently severe to cause any undue strain, probably 


the actual strain on the material in the neighbourhood of the 


cracks caused by the blow itself (apart from the resulting vibra- 
tion) was very far short of the strain to which it would have been 
subjected at every revolution if it had been at work under the 
engine. When at work the axle carried a load of about six tons 
on each bearing, and had to transmit the work done by a pair of 
18in. cylinders, with a steam pressure of 140lb. It had also to 
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e original cause of the crack or | 


merally adopted being that | 
term implies, is done | 
by shrinking wrought iron hoops on to each of the sweeps | 








withstand the pinching action which takes place between the 
rails and flanges, particularly on curves, and which action is 
specially severe on a crank axle; and yet the author believes that 
if this axle had been allowed to continue at work it would not 
have broken in so short a time as it did under the treatment it 
received in the experiment. 

The axle—as mentioned above—broke after 645,300 blows, 
which took 2673 hours to deliver, that is, the experiment lasted 
about one year, at the rate of ordinary shop hours of fifty-four 

r week. If the axle had been at work, it would have run some 

,000 miles during twelve months on the kind of work at which 
the engine was employed, and in that time the axle would have 
made nearly 7,500,000 revolutions. It is believed that the effect 
of the vibrations resulting from each blow was much more severe 
on the axle than the injury it would receive from each revolution 
if at work. If we assume that each blow in the experiment only 
affected the axle to the same extent as each revolution would have 
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affected it, then if allowed to go on working it would have broken | by the work it had done in running 207,400 miles. 


after 645,300 more revolutions, or less than an additional 1500 
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will reveal no difference in the appearance of the material ; but if 
we examine the fracture of a wrought iron axle which has been at 
work for some years, we shall probably tind a great deal of the 
fractured surface covered with large crystals; but this does 
not prove that the crystals were not there when the axle was 
new. 

Following up this subject, Fig. 4 shows the result of wedging 
open the sweeps of another stee] crank axle—of the same material 
and by the same makers—which had been.removed from work after 
running 207,400 miles, in consequence of a crack eng em | at A. 
The arrangement of wedge and ‘‘tup” used is shown in the sketch. 
The tup weighed 14 ewt., and had a fall of 32ft. The crack in this 
case was only jin. long and jin. deep, and yet the crank in which 
the crack was broke right off at the first blow ; while the other 
crank on the same axle stood ten blows and opened 7in.—as shown 
in Fig. 4—without breaking, showing that the material was 
wonderfully sound and tough, and had in no way suffered 
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It 


| is difficult to account for the commencement of a crack in a 


miles. It is difficult to speak with any certainty upon the subject, | steel axle. No doubt, an air-bubble in the ingot from which 


and it is of course impossible to test the same axle to destruction | the axle was forged would account for a crack ; but it is 


by each of two different methods, but a considerable experience in 
flaws developed by crank axles leads the author to believe that this 
Ss axle would have run very many more miles than 1500 

ore it broke at the crack A, and the experiment seems to show 
that the effect of vibration is more trying to a steel axle— 
larly in the direction of starting or extending cracks— the 
ordinary working strains. In order to ascertain whether the 


ible 


| that cracks may start from less obvious causes than air bubbles or 


other defects in the original ingot. It may be that a scratch from 
a file or lathe tool, or from a piece of grit in the bearing, is some- 


| times sufficient to start a crack, in the same way that a diamond 


rticu- | 


material near the cracks was of good quality, test pieces were cut | 


from the crank sweep—these gave a tensile strain of 24°4 tons per 
square inch, with 36 per cent. of elongation in 8in., showing that 
the steel was soft and good, and that it had not suffered from the 
vibration to which it had been subjected. 

The author does not believe that steel axles change or be- 
come crystallised under long-continued vibration; hence the 
remark above as to the life of an axle being indefinitely pro- 
longed if the starting of cracks could be prevented 


given by the test pieces, cut from near the worst crack in the axle 
experimented upon, indicates that no change bad taken place; and 
a comparison of the fracture of a steel crank axle which has run a 
, great many miles with that of one which has done very little work 


starts a crack in a sheet of glass. That this may be so seems at 
least possible, when we consider that, in cutting out a crack, if the 
smallest part of the crack be left it will gradually increase and 
extend ; and an injury to the skin of the metal, such as is called a 
scratch, may, under certain conditions, be in the form of an 
incipient crack. In cutting glass with a diamond, the cut made 
when the diamond is properly held is really a crack, and not a 
scratch ; it is, in other words, a forcing apart of the material, 
leaving an unfinished tear, which is ready to extend right through 


| when strained sufficiently. 


The result | 


The author regrets that his experiment does not do more than 
help to show the effect of vibration, If it had been suspected 
that cracks would start at B and C, in addition to the one known 
to exist at A, then a more careful examination of the surface of 
the metal at those places would have been made; but an experi- 
ment of the kind takes a long time to carry out, and a crank axle, 
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weighing 18 cwt., cannot be turned over and examined frequently 
without considerable trouble. If there be any truth in the — 
tion that cracks may arise from surface as disti 

inherent flaws, then no doubt precaution could be taken to prevent 


such damage, and some method of treatment 

burnishing the surface of the metal might be of advan’ The 
idea that cracks in steel axles may start from some kinds of 
apparently trifling surface may be ied as being rather 


damage 
far-fetched ; and yet, on the other , it is borne out by the 
fact that cracks have been known to start from the corners of small 
key-seats cut in steel axles. A great deal remains to be di 
as to the exact causes of the failure of steel under different 
circu and the above-mentioned experiment is noted as 
b2aring upon one branch of the subject. 








LETTERS TO THE EDITOR. 
(Continued from page 259.) 


AMERICAN BLAST FURNACE PRACTICE. 

Srr,—Allow me a few lines in answer to a point raised in the 
article on ‘“‘ American Blast-furnace Practice,” which ap d in 

our issue of March 27th, where it is stated that “‘ the only agency 
fikely to interfere with the flow of air through the tuyere is what 
we may term the back pressure at the tuyere level.” This is true 
so far as it goes, but you have overlooked the reason or cause of 
this back pressure, and of my argument that ‘‘ when a furnace is 
not working freely, or is, — scaffolding, it does not for the 
reason that it is so working allow a sufficiently easy escape of 
blast, &c.” The reason of there not being an easy escape of blast 
“through such icular furnace” is not on account of the back 
pressure, which is only the effect, the cause being the obstruc- 
tion in the furnace, which results in diminished area of outlet for 
escape of the blast and gases. And hence the air not being able 
to enter the furnace in sufficient volume, the coke does not get 
a full supply of oxygen with which to consume the adjacent ore, 
&e., ny a more or less general block ensues. Now, with the 
American practice of blowing each furnace with a separate main, 
the volume of air is maintai in constant quantity, but when 
the furnace is obstructed in its working the pressure of blast is 
naturally increased, and it thus penetrates or permeates the 
material in the furnace more easily. It is not a question of statics 
but more of penetration. 

Daily experience proves beyond a doubt that the condition of 
the furnace does affect the speed of the engines, and it must of 
ied be so, taking into account, too, the variety of materials 
u 

As to the remarks which you quote in support of your argument 
feom Mr. Gjers, I do not think that Mr. Chere literally intended it 
to be unde that any furnace over which he has control 
never does have the materials which are being smelted in it more 
densely packed—or more or less scaffolded, whichever term may 
be used—at one time than another, as it is utterly im ible so to 
control such internal masses of ore, li , and coke, weighing 
between 300 and 400 tons, according to furnace capacity, as that 
they are always, and that under varying conditions, working and 
smelting with the same regularity. 

This is the one point in American practice from which I consider 
we can take a lesson, otherwise I agree with you that ‘“‘ we have 
practically nothing to learn from the Americans concerning the 
construction and working of blast furnaces.” W. Hawpon, 

Newport Ironworks, Middlesbrough, April Ist. 

[Mr. Hawdon has, we think, failed to grasp our meaning as 

blast pressure. Put in another form, the statement is 
simply that the engineer has no means of knowing into what 
pressure itis delivering so long as that does not exceed 
50 per cent. of the pillar of blast. thas, the pillar of blast 
being 10 lb., the delivery will be the same into the open air or into 
a back pressure of 51b. Can Mr. Hawdon say what the pressure 
in the hearth, bosh, or near the tuyere is ’.—Epb. E.]} 








ENGLISH BLAST FURNACE ORES. 


Sir,—In your issue of to-day you point out the lowness in quality 
of the ores used in our blast furnaces as com with American 
ores, Now, so far as the lowness in metallic iron is concerned—as 
I have before pointed out—by proper concentration the 50 per 
cent. basis now adopted could soon be raised to 60 per cent. if 
purchasers insisted that the ore should be of that quality, and the 
increased output of pig would pay for a higher-priced ore, as in 
handling, the cost is the same on the ore put into the furnace 
whether it produce 40 or 60 tons of iron, while the latter allows of 
a much cay output per day, and that at practically the same 
cost for ur, the only extra being on the casting beds. Hard- 
blast ores are the best for concentrating; but all classes of 
nematites can be treated and increased in metallic value if ordinary 
care and skill be used. 

Taking the pecuniary point, I will assume that a freight of 
hematite ore is delivered c.i.f. Swansea, with metallic iron 50 per 
cent., insoluble 19 per cent.; this will give us 9°5 per cent. for 
moisture and substances not determined in analysis. Taking that 
c.f, means 3s. 6d. per ton and commission 2d. per ton, the cost of 
earriage on the metallic iron will be 7s. 4d. per ton plus the cost of 
handling at the port of discharge. On a 500-ton cargo this amounts 
to £91 13s. 4d., and assuming that the whole of the metallic iron 
was recovered in reducing the ore—which is seldom or never the 
case—at 533. _ ton for pig, the carriage of ore would reduce the 

rice to 45s, 8d., and so absorb a goodly proportion of what should 
profit. Now, on the other hand, take the same ore concen- 
trated to 60 per cent., the cost of carri would be reduced to 
6s. 14d. per ton of iron, adding ls. 2gd. to the return for the 
finished article, which would also be of better quality, and the 
cost of both handling and fuel would be the same in each case. 
Another gain would be the increased output; for, assuming that 
100 tons of pig was produced by the 50 per cent. ore in a given 
time, 120 tons would be produced in the same time with the 60 per 
cent. ore. Without troubling ourselves too much with American 
results, does not this alone show the way to increased profits, 
without reducing wages, and so causing labour troubles ? 

In rd to the basis for the sliding scale, if ironmasters made 
the basis 55 per cent., with 4d. per unit up or down, they would still 
be well supplied with English hematite, as less dirt would be sent 
off, mineowners finding it would pay better to concentrate their 
dirty ores than incur a loss of 1s. 8d. per ton on the basis price. 
This higher basis could easily be arranged among ironmakers, and 
the advantages gained by both them and mineowners would soon 
be apparent, without having any trouble with the labour question. 
Ores equal to the best Spanish concentrates can be produced and 
delivered in England by using proper bi 
at the same price. 

As to how far a sample of ore can be concentrated, depends first 
on its composition, and secondly on the machinery and men, while 
another point is what pays best—ore concentrated to its highest 
point with large loss of bulk, or to a smaller loss of bulk and lower 
point of concentration. A free silicious ore, which gave in selected 
grains of from 2in. to 4in. diameter, 54-10 per cent. metallic iron, 
and 19°24 per cent. insolubles, gave a total on bulk of 5291 
metallic iron, and 19°24 insolubles ; while fine ore from a buddle, 
and which would pass through a 1 mm. screen, gave metallic iron 
65°40, and insolubles 3°18 per cent., which would practically be the 
highest point of concentration. In the crude state the ore gave in 
bulk 36°75 metallic iron, and 35°75 insolubles; cost for raising 
3s. 9°119d. per ton of crude ore, and on the clean ore after con- 
centration and loading 5s. 0°855d. per ton, while it realised 8s. 44d. 
net at the mine, less 1s. per ton royalty, thus showing a profit of 
2s. 3°645d. to the mineowners ; had machinery been 
properly designed the cost of working wo2ld have been much less, 





y for dressing, and 





the profit easily coming over 2s. 9d. per ton in such case. Another, 
but non-silicious ore giving 59°42 metallic iron, and 10°86 insolubles 
in selected grains, but in bulk only 40°07 metallic iron, and 12-10 
insolubles ; in dealing with a small sample, was concentrated 1 ea 
57°50 metallic iron, and 11°27 insolubles, but what would have been 
the resulton, say, a week’s work—500 tons—I could not say, although 

bly about 56°00 metallic iron, and 11°50 insolubles, judging 

rom the result of other working with the same machinery. 

In conclusion, may I ask ironmakers how concentrated hard- 
blast ores behave in reduction, and whether Spanish concentrated 
ore is better than British in anything but price ! 

Walton-on-Thames. . W. J. May. 





FEED-WATER HEATING. 


Smr,—In dealing with this question your correspondent Mr 
Atkinson is not very clear in the way he states the saving resulting 
from the use of receiver steam, nor does he mention at all what he 
would pro to do for power after carrying off so much of the 
working fluid of a steam engine from its two receivers. This 
abstraction of steam would involve a larger initial admission, as 
well also as a probable variation in cylinder ratio; and it would be 
well, I think, if we could have something more on this side the 
question. How also would the steam heat be abstracted from the 
receivers so as to avoid any condensation or cooling of the working 
fluid; and would it not be better to do all the heating possible— 
with the working steam—by making the final exhaust to con- 
denser pass through a feed heater! is seems to offer a means 
of economy which has been quite neglected in condensing engines, 
and yet is one which would materially reduce the heat sent to 
waste, and without reducing the engine-power, as would the use of 
receiver steam. The final heating up to boiler temperature might 
then be effected by boiler steam. 

In North-country practice more especially, as no doubt Mr. 
Atkinson is aware, the feed often enters a boiler at bviler tempe- 
rature from the economisers or flue feed heaters. A probable cause 
for the increased efficiency of evaporative over merely heating 
surface may be the superior liveliness of water in a state of 
ebullition over that of water comparatively cold. The heated 
— are better swept, as the steam which rises from them allows 

resh water to follow, whereas water, to be heated merely, creeps 
slowly away. 

Quite apart from a possible saving by the use of fully-heated feed 
water, there can be only one opinion as to its desirability so far as 
concerns the welfare of the boiler. 

Anyone familiar with the way in which the T hoops fai] upon the 
furnaces of a boiler cannot but acknowledge that fully-heated feed 
must save much straining and q tions ; the special 
form of failure observed in T hoops being so much more marked in 
the vicinity of feed entrances. 

As heating of the working fluid, on general prin- 
ciples there is about as much reason in doing the whole heating in 
one vessel as there is in using one working cylinder only for high- 

re steam and twenty expansions in the steam engine. 

St. Mary’s-road, Willesden, N.W., Wituiam H. Booru, 

March 26th. 


1 eont 








Srr,—On p. 252 of your issue of the 27th ult., in a letter on 
‘* Feed-water Heating,” the writer says:—‘‘ Kecently a consider- 
able number of heaters have been used, taking fresh steam from 
the boiler to heat the feed with, and what ve 4 be taken as con- 
clusive evidence shows that economy, on which you have several 
times commented, has resulted from such an arrangement.” — 
that Mr. Atkinson has evidently gone incisively into this subject, 
has, I presume, secured authoritative and authentic details as to 
the economy, such y being obtained in a large number of 
different cases, I should, in view of the necessity of strict 
every ible economy in these depressed times, feel grateful to 
him if be would give the name of the maker of these heaters, and 
say if they are suitable for application to surface-condensing 
marine engines working at high-pressures. 

London, April 2nd. 





MARINE INSPECTOR. 


STEAM PIPES. 


S1r,—I have been hoping for eriticism of some kind upon Mr. 
Ferranti’s steam pipe, ever since your notice of it appeared ; but, so 
far, Mr. Dooley is alone in noticing it. I expected tohear from various 
sources either that it was ‘‘altogether unnecessary,” or that 
“there was nothing new about it;” but it appears to have 
attracted no public attention whatever. Now, it seems to me 
likely that this invention will be used by lawyers and patent 
agents as an example of what constitutes invention. No one who 
sees it can dispute that it is not only an invention, but a brilliant 
one; and at the same time it must be admitted that there is no 
invention in the bare act of using several small pipes instead of 
one large one. The essential principle is as old as rope; and 
nevertheless this invention, which I predict will ultimately be used 
throughout the steam world, consists of doing with steam pipes the 
same kind of thing that has been done with strands of cordage 
since the beginning. 

With regard to the steam pipes made in this way and the sheet 
copper ones, no neutral witness can hesitate long in preferri 
Ferranti’s. Mr. Dooley cannot be expected to be neutral, 
his opinions on such a subject cannot be accepted. ———— 
as a rule, botf® masters and men, are an ignorant class, and 
since the time of Alexander the coppersmith, down to recently, 
have a subject to = invigorating stimulus of —- 
petition. y consequently despise improvements in met 
or tools coming from outsiders, end bonehead all a true coppersmith 
needs is a “‘ shed and a mallet,” and upon this maxim they work to 
as great an extent as they are able, and, as Mr. Dooley admits, 
much of their work is very disgraceful. I think though he is 
wrong in his reasons, and that the truth is that a e@ which 
is over 2000 years old, having been overtaken by modern progress, 
held the idea too long that people could not do without them. 
Whatever Mr. Dooley may think on the subject of f 
I think inquiry will satisfy him that the success of the Elmore and 
Ferranti methods of treating copper has been the direct result 
of the bad work of the mallet-and-shed school, and that the conse- 
quent inevitable and irreparable damage to them has been brought 
about by the cruel accidents on the Elbe and other steamships, con- 
vincing capitalists that something must be done to produce the 
seaman, oe goed pives for the modern high-pressure steam. 
Messrs. Elmore and Ferranti might do worse than trace the actual 
men who brazed the Elbe and 
them some herp et a This, 
say proper, but also a graceful act. 

nocd, March 28th. 





tford pipes, and assign 
think, would be not to 
R. R. GUBBINS. 


STOP VALVES. 


Srr,—I cannot understand how there can be two opinions as to 
which is the right position for fixing a stop valves. I say 
decidedly, the steam should be admitted on the underside. My 
reasons are :— 

(1) You can re-pack the stuffing-box of the valve by simply 
closing it and letting the steam remain on the boiler side of the 
pipes, whereas if you admit steam on the top you cannot re-pack 
it unless steam is out of the pipes on both sides of the valve, 
which in many cases is very important. For instance, if you have 
a —, of boilers supplying five or six engines with steam, and 
one of the stop valves requires re-packing, it would be very serious 
to be compelled to close all the boiler steam valves on —— to 
re-pack this defective one; but if you admit steam on the top, 
there is no alternative. 

(2) If from any cause—and there are many—the stop becomes 
detached from the spindle, your engine stops ae if 
steam is admitted on the top; whereas if steam is admitted on 
the underside, the engine would still run as if nothing had 
happened. 


to | neers 





I could give other reasons why steam should be admitted on the 
underside ; but I think ‘‘ Between Two Stools” will find sufficient 
here to convince him which is the right position for a stop valve, 

Woodville, Burton-on-Trent, J 

April Ist. OHN PERKs, 





Sir,—Referring to the letter signed ‘“‘ Between two Stools,” as to 
whether it is better to admit steam on the bottom or top of a sto; 
valve, I should certainly give preference to the former method. 
With a high steam pressure and large valve area, with steam 
admitted on the upper side, a considerable force is required 
to overcome the resistance, due to the steam, when opening 
the valve, This force is frequently, more especially in the inferior 
classes of valves, transmitted from the valve spindle to the valve 
by means of the spindle passing through a casting on the valve, 
and kept in position by a collar pinned on to its end, so that 
the pin has really to transmit the whole of the force required 
to open the valve. Should this pin shear—and 1 have known cases 
of its doing so—a delay, if nothing worse, will be caused. 

By admitting steam on the under side of the valve, the risk 
of the pin shearing is done away with, the thrust being taken 
directly by the valve spindle ; and more, the valve is very much 
as dk 4 oO “% there being no pressure on the top side to overcome, 

are’ € ‘ 





STAMPED STEEL AXLE-BOXES. 


Sir,—Messrs, Adams and Co’s. calculation as to mileage is 
beside the question, based as it is on the 4d. per ton per mile 
fallacy, a figure which neither they nor “ B.,” the latter of whom 
believes figures can be made to prove anything, can substantiate, 
They say it costs £2,500,000 per annum to haul what they con- 
sider the superfluous axle-box hey of of 120,000 tons; if so, a 
simple rule-of-three sum gives £83,000,000 as the cost of haulage 
of the million wagons at the very moderate tare of four tons per 
wagon, But the total working expenses of every description of all 
the lines in the United Kingdom for the year 1889 only amounted 
to £38,444,859! Is it ble to that the substitution 
of stamped steel boxes under the wagon stock would save 64 per 
cent. of this? 

**B.” charges me with exaggeration. Perhaps he will transfer 
the charge to Messrs, Adams and Co, or the Board of Trade, who 
are bet them responsible for the figures I have used. 

March 31st. Cast Iron Box, 











Simr,—Anything can be proved by figures. If Messrs. Adams 
will only push their reasoning a little further they will see that by 
reducing the weight of each wagon by a ton, the railway companies 
could carry s and minerals for nothing and make a large 
profit. 

I have no doubt that the stamped steel axle-box is a very good 
thing, and its merit lies in the fact that it will not break. The 
idea that any remarkable economy is to be ed by reduci 
the weight of the boxes isa pretty dream. The saving to be had 
in that way is infinitesimal. I have repeatedly seen similar calcu- 
lations in print concerning rolling stock. Messrs. Adams may take 
my word forit that the difference in the cost of hauling a coal train 
represented by five tons more or less is so small that it cannot 
be detected. Goops YARD, 
Liverpool, March 31st. 











THE DuRHAM COLLEGE OF Sc1ENCE.—At the invitation of the col- 

lege in 1887 the Council of the North-East Coast Institution of Engi- 
and Shipbuild pointed a committee to draw up a scheme 

for a department of mechanical and marine engineering and naval 
architecture. The committee had the assistance of several ver: 
eminent specialists, and a full report was drawn up, accep’ 
by the Institution and the college, and circulated. The nomination 
of the professor was placed in the hands of the Council of the 
Institution, and it was arranged that the department should 
be managed by a committee of specialists on which the Council of 
the Institution should be largely represented. Some mises 
of financial support having been received, the Council of the 
Institution nominated Mr. R. L. Weighton, M.A., who has within 
the last few days formally accepted the chair. Mr. Weighton 
is Master of Arts of Edinburgh, in which University he obtained a 
medal and many prizes. the completion of his University 
course, he served his time at Messrs. Rait and Lindsay's, Cranston 
Hill Works, near Glasgow. He was afterwards two years with 
Messrs David Rowan and Son e in superintending the 
erection of engines. After this he was for three years chief 
draughtsman with Messrs J. and A. Inglis, engineers and ship- 
builders and then came to the Tyne, where for seven years he has 
held the ——— of chief draughtsman at Messrs, R. and W. 
Hawthorn, Leslie and Co.’s works at St. Peter's. In this capacity 
Mr. Weighton has been responsible for many of the most powerful 
engines which have ever been constructed. Some years ago Mr. 
Weighton read a paper on “‘The Compound Engine viewed in 
its Reneutent Aspect” before the Institution of Engineers and 
Shipbuilders in Scotland. He is the author of an important paper 
on ‘The Normal Indicated Horse-Power of Marine Engines and 
Boilers,” published by the North-East Coast Institution, and joint 
author with Mr. F. C. Marshall of a paper on “ High- 
Engines,” published by the same Institution. The new professor 
will enter upon the full discharge of the duties of the chair in Sep- 
tember next. 


LivERPOOL ENGINEERING SocieTy.—The ninth ordinary meeting 
of this Society was held at the Royal Institution, Colquitt-street, 
on Wednesday evening, March 18th, A large number of members 
had assembled when the president, Mr. Ferdinand Hudleston, 
Assoc, M. Inst. C.E., took the chair. The principal business of 
the evening was the adjourned discussion upon Prof. H. 8. Hele 
Shaw’s paper, entitled ‘The Education of an Engineer,” which 
was read at the last meeting of the Society. The president opened 
the discussion, and in his remarks emphasised many of the points 
brought forward in the paper. He thought the preliminar 
education of an engineer should be as broad as ible, and urg' 
in particular the value of the study of the higher mathematics. 
He also impressed 7 the meeting the value of scientific societies 
and the benefit btained from them. Mr. George Farren 
referred to the continental system of training, and gave particulars 
of various courses of studies adopted in the Government schools 
in Holland for the preparation of engineers. Mr. Henry H. West 
dealt principally with what he called the half-time system of 
training, six months college and six months work, and entered an 
energetic protest inst such a system, He advocated the old- 
fashioned principle of five or seven years’ apprenticeship in the 
shop or office, and suggested that that should be followed, if 
possible, by two years of college training. Mr. Andrew Higgi 
spoke from experience with hi pprenticesinfavourofthesystem 
by which the engineering student had six months’ work inthe shopsin 
the summer and six months’ training in the college in the winter. 
Mr. J. H. T. Turner thought that the student should first be 
brought face to face with the commercial t of his profession, 
and later on, when he has seen what is actually done mo what has 
to be done in the shops and offices, in the field or on works, then 
let him give some time to scientific study of the principles that 
underlie what he has seen practised. Mr. Robert E. Johnson 
looked upon technical engineering colleges as extremely valuable, 
and spoke as to the value of technical education to the artisan 
class. Mr. Coard 8, Pain spoke in favour of the present English 
system as against the continental system. Upon the termination 
of the discussion, Professor Hele Shaw replied to various queries 
that bad on and objections that had been made with regard 
to points raised in the paper, and a unanimous vote of thanks 











terminated the proceedings, 
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RAILWAY MATTERS. 


Our Barrow correspondent writes :—‘‘ The Vulcan Steel 
and Forge Company’s works at Barrow-in-Furness have been pur- 
chased by the Tubular Frame Wagon Company, with the object 
of building tubular bogie wagons. It is proposed to manufacture 
the tubes required.” ean 

Ir is again reported that a company for constructing 
an underground railway in New York has been definitely formed ; 
that the total length of the tunnels to be constructed is forty-two 
miles, involving an expenditure of £12,000,000 ; and that £6000 
has been spent in trial borings and preliminary works, Most of 
the tunnel will be in rock, and at a depth of nearly 100ft. below 
the surface, 

A COLONIAL paper remarks that few English people 
know what wonderful feats of engineering have been accomplished 
in the Andes. It appears that the highest inhabited place in the 
world is Galeria—a railway village in Peru, 15,635ft. above the 
sea, or within 100ft. of the summit of Mont Blanc. Near it a 
tunnel, 3847ft. long, is being bored through the Sng of the 
mountain, 600ft. above the perpetual snow line. e railways 
of the Andes exhibit some of the most marvellous results of 
engineering skill which the world contains. 


A Frencu engineer makes the covers of engine oil- 
cups to slide, keeping them closed by a spring of slight resistance 
until pushed open by a projection soldered above the end of the 
oil-ean spout. This arrangement is calculated to add iderabl 
to the life. of locomotive brasses, especially on lines ballasted wit 
blast furnace slag, which cuts like glass. The invention should be 
combined with another, also by a Frenchman, now deceased, who 
added a small lamp to the end of the oil-can spout, to show a light 
under the boiler, and leave the driver’s other hand at liberty. 


Tue heaviest rail now in use in the United States, so 
far as we know, is the 90 1b, rail of the Philadelphia and Reading 
and the Manhattan Elevated. The Railroad Gazetle says the same 
section is also being laid on the South Side Rapid Transit 
(elevated) road in Chicago. The only heavier rails that we know 
of in America are the 1101b. rail of the Chignecto Ship Railway 
and the 1001b. railof the St. Clair Tunnel. Of the new 95 1b, 
section which has been designed for the Boston and Albany, 
from 5000 to 10,000 tons will be rolled soon, if indeed they are 
not already in process of manufacture. 


AccorpDING to the report of the proceedings of a recent 
meeting of the Regent’s Canal Company, the company has not yet 
abandoned all hope of being able to construct the railway in con- 
nection with the canal undertaking. Mr. Forbes stated that a 
much less sum than the original estimate of £9,266,000 will suffice 
to complete the work. He added that some of the leading com- 
panies, unable to obtain new modes of access to the City, have 
shown a willingness to discuss with the company the propriety of 
their giving some material assistance in the pre of guarantee, and 
otherwise, towards raising the necessary capital. 


A rEpoRT on the collision which occurred on the 13th 
December at Swindon station, on the Great Western Railway, has 
been sent to the Board of Trade by Major-General Hutchinson. 
The immediate cause of this collision was due to the signalman 
having forgotten that he had allowed a pilot engine to stand on 
the up main line, and having about four minutes after lowered his 
signals for the up Plymouth train. The report says:—‘“‘ It will 
have been observed that the continuous brake arrangement on the 
express train was uliar, inasmuch as the tender, the next 
heaviest vehicle to the engine, was fitted only with a hand brake, 
a large amount of valuable continuous brake power thus being lost. 
This—as it ap to me—objectionable arrangement will, of 
course, have to be altered under the new brake regulations.” 


THe railway companies running north by the West 
Coast lines have announced their attention to run the train 
leaving Euston at 8 p.m. for the North in twelve hours and five 
minutes to Aberdeen instead of twelve hours fifty minutes. Just 
a year ago, the time of that train, which was then the fastest nigat 
train from London to the north, was fourteen hours from Euston to 
Aberdeen. In July, 1890, it was reduced to the time at which it 
now stands, and after to-day it will, therefore, be only five 
minutes short of two hours less time from London to Aberdeen 
than it was only a year ago. Only a very few years ago, twelve 
hours from London to Perth, 452 miles, by the West Coast route, 
was reckoned wonderful speed; but now 542 miles are to be 
covered within the twelve hours. On this subject see p, 201. 


Tue Manchester, Sheffield, and Lincolnshire Railway 
Company abolished second-class fares on April Ist throughout 
their lines. Passengers from other companies holding second-class 
tickets will require to continue their ar é on the Manchester, 
Sheffield, and Lincolnshire Railway in third-class carriages, The 
existing second-class compartments are to be converted into third- 
class, while the first-class fares have been reduced so as not to 
exceed 14d. per mile, plus the Government duty. This revision 
of passengers’ fares is very considerable in many instances. The 
first-class fare from Sheffield to Manchester is reduced from 7s. 6d. 
to 5s, 7d.; to Grimsby, from 12s. 3d. to 8s. 4d.; to Gainsborough, 
from 7s, 3d. to 4s, rie to Retford, from 5s, 3d. to 3s. 1d.; to 
a from 3s. 6d, to 2s, 2d.; to Penistone, from 2s, 10d. 
to 1s. 9d. 


Tue Special Commission charged to examine the line 
between Canton and Kao-long, *projected by Chinese and 
English merchants in Hong Kong, have made a favourable report 
upon the scheme. The Viceroy a this report, and only 
the Imperial authority is required. The length of the line is 
altogether 380 Chinese leagues, or 127 English miles, It starts 
from the south-east of Canton, and follows the left bank of the 
River of Pearls, passing through You-Young, Han-Kang, and Sin- 

posite to 





Tang, and terminates at the Peninsula of Kao-long, op 
Hong Kong, a distance of about a mile and a half, which it is pro- 
pest to cross by a steam ferry. The line will be built with local 
~— and no foreigners will be permitted to become share- 
holders. The French Consul in his report points out that the 
construction of this line would add enormously to the importance 
of the British possessions at Hong Kong. The Railway News says 
this would form the first section of a trunk line which in time will 
traverse China from north to south, uniting Canton and — 
ing by Hang Kow. Kao-long under these circumstances wou d 
come a great entrepét for goods, and a town is likely to spring 
up on the peninsula rivalling Hong Kong itself. 

Ir is announced that the King of Siam has given a con- 
cession to an English merchant at Singapore to construct a railway 
from Singora to Saiburu, and thence to the Kulen tin district 
in the southern portion of the province of Kedah, or Queddah, is 
interesting as furnishing some practical evidence that the much- 
talked-of development of Siam by means of railways may shortly be 
begun. It is also interesting because the particular scheme re- 
ferred to attracts attention again to a region which was the scene 
of English enterprise in the very infancy of its Asiatic career nearly 
three centuries‘ago. In 1612, the Times says, we concluded a 
treaty with the Queen of Patani and Singora, who was the 
tributary of Siam, and our merchants declared Singora to possess 
the advantage of a ‘‘ good harbour.” John Davis, the navigator, 
spoke of it in 1614 as ‘‘a very place under two islands fast by 
the maine.” The great incentive to these renewed efforts to trade 
with Siamese Milaya was its reputed wealth in tin. The reports 
sent to the East India Company in England were to the effect that 
‘tin was to be found in vast quantity and of finer quality than the 
tin of England.” The ‘‘tarra” or license given by the Barkalong of 
Siam in 1675 specially allowed the export of tin from the country, 
and of late years there has been a sufficient — produced near 
— to justify the early expectations to which allusion has been 
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NOTES AND MEMORANDA. 


AN increase of ener fifty-three million tons in the 
output of coal last year is shown over that of 1873. 


Art a recent meeting of the Edinburgh Royal Society 
Dr. Haycraft described a method for the determination of the 


MISCELLANEA. 


Notice of removal from Cathedral Yard, Manchester, 
to Atlantic Works, City-road, of that city, is given by Messrs. 
Meldrum Bros, 


Tue St. Petersburg correspondent of a contemporary 





density of a liquid, when ou small quantities of it can be obtai 

A drop of the liquid is placed in another liquid of greater densit 
than it, and a liquid of less density is added until the drop will 
neither float to the surface nor fall to the bottom of the mixture. 


Tue total number of persons ag alg last year under 
the United Kingdom Metalliferous Mines Regulation Act was 
42,054, of whom 1393 were females employed above ground. There 
were thirty-eight fatal accidents and forty-six deaths, the number 
of accidents being twenty-six less and the number of deaths eighteen 
less than in the preceding year. There was one fatal accident for 
every 1106 persons employed, and one death for every 914 persons 
employed, which are more favourable ratios than in any preceding 
year. 


A PAPER on “ The Compressibility of Mixtures of Air 
and Hydrogen,” was recently read before the Paris Academy of 
Sciences, by M. Ulysse Lala. The observations show that the 
compressibility of mixtures of air and hydrogen, in which the 
proportion of the latter gas varies from 16 to 31 per cent., is 
intermediate between those of air and hydrogen respectively for 
small pressures—about 100 cm. of mercury. With larger propor- 
tions of hydrogen and higher pressures, the mixture appears to be 
less compressible than hydrogen itself. This interesting fact seems 
fully proved, for the experiments have been controlled by making 
a series of measures of the compressibility of single gases. 


A paPER, by Professor Cargill G. Knott, was recently 
read before the R.S.E. on the interaction of longitudinal and 
circular magnetisations in iron and nickel wires, In a former paper 
on this subject, Professor Knott described effects which were 
observed when a constant current of electricity was made to flow 
along a wire which was subjected to a cyclical variation of longi- 
tudinal magnetisation. He had since found that some of the 
results were due to a slight amount of twist which had been given 
to the wire previously to its magnetisation. A twist of not more 
than a few minutes of arc per centimetre of length causes a pro- 
found modification in the magnitude of the average polarity which 
is developed in the wire by the cyclical process when the constant 
current 1s maintained. The effect of the current is to reduce 
hysteresis, 


In a paper recently read before the Society of Arts of 
the Massachusetts Institute of Technology, Boston, by Mr. A. E. 
Hunt, of the Pittsburg Reduction — on ‘The Cost of 
Aluminium,” it was stated thet the - ble cost of producin 
aluminium upon a large scale would be :—2]b. of alumina (Al, 
containing 52°94 percent. Al,) at 3 cents, 0°06 dols.; 1 lb. of carbon 
electrode at 2cents, ‘02 dols.; chemicals, carbon dust, and pots, 
‘01 dols.; 22 electrical horse-powers exerted one hour (water-power 
being used), ‘05 dols.; labour and superintendence, ‘03 dols.; 
general expense, interest, and repairs, dols.; total cost of 1 lb. 
of aluminium, 0°20dols. Of course the cost of aluminium at the 
works of the Pittsburg Reduction Company, which have a capacit, 
of but 375 lb. per day, is much greater than this, The estimate is 
of t value, however, as showing to what point the cost of 
producing aluminium may be reduced under present conditions. 





AT a recent meeting of the Paris Academy of Sciences, 
a paper was read on a new method for the determination of critical 
temperatures and pressures, , in particular, the critical tem- 
peratures and pressures of water, by MM. Cailletet and E. Colar- 
deau. The determination of the critical temperature of water is 
extremely difficult by ordinary methods, because the tubes of 
glass burst under the enormous pressures required. The authors 
have devised a method which permits the experiment to be made 
without observations of the disappearance of the terminal surface 
of the liquid. The method not only gives the critical temperature, 

t also the critical pressure, and the curve of tensions of the 
saturated vapour of the liquid up to the critical point. The pres- 
sure gauge used for the determinations of the high pressures 
necessary registers up to 400 atmospheres, and is installed in the 
Eiffel Tower. No results are yet given. 


Pror. Dusots, of Berne, has been lately studying the 
physiological action of electric currents and discharges—Arch. des 
Scvences—and he has some interesting observations on the human 
eye, which, it is known, has luminous sensations under the action 
of galvanic currents. Sudden variations of intensity, especially at 
making and breaking the circuit, produce such flashes. With a 
moistened plate at the nape of the neck, and a pad on the eye, a 
slight flash was distinctly perceived even with a Leclanché cell of 
about 1°20 volt, and measuring in the galvanometer 1 of a milli- 
ampére. ising the intensity to ¥,, the observer cou d tell which 
pole was applied to the eye. On the other hand, the retina 
responds much less readily to discharges from condensers or 
induction coils, Not till a capacity of 0-037 microfarad and a 
tension of 21 volts was reached, was a true retinal flash per- 
ceived ; and not even with 10 microfarads were the durable 
sensations characteristic of the two poles produced. The retina 
reacts to quantity. 


INVESTIGATIONS are still proceeding to ascertain the 
value of aluminium as an adjunct to steel castings. Professor 
Arnold, of the newly-established Technical School at Sheffield, is 
following up the important investigations of Mr. R. A. Hadfield 
by experiments on the properties of aluminium in the harder 
classes of crucible steel. * some particulars the results have been 
opposed to those of Mr. Hadfield. Particularly is this the case 
with to blow-holes; the tendency to “‘ piping,” due to the 
contraction of the ingot between the fluid and the pasty condition 
seems to be greater. This tendency, it is urged, can be obvia' 
by coring; but this practice is already common. Mr. Hadfield 
inquired, at the ting of the Sheffield School a few days ago, 
why, if aluminium was so good, was it that the Mitis steel process 
has never been made a success, The reply was that the Mitis 

failed because of the attempt to use too mild a material. 

is matter is certainly in the experimental stage yet, but Mr. 

Hadfield was no doubt well satisfied as to the correctness of his 

results before he announced them, and it may be that Professor 
Arnold is merely re-traversing the same groun 


Tue theory of magnetism, which has, especially during 
the last ten years, been the subject of much research, seems 
gradually but surely drifting towards that one in which all 
phenomena must be explained, on the assumption that a magnet 
is built up of magnets of molecular proportions, and the action 
and interaction of which result in the phenomena which we 
observe. Many experiments have already demonstrated the 
change in mechanical form produced in iron and steel by a 
change in their magnetic conditions, such as their elongation and 
subsequent contraction ; and by applying an inverse process of 
reasoning, Prof. Dolbear shows that a ch in mechanical form 
gives rise to a change in the magnetic conditions. As a result of 
these experiments he throws out the suggestion that magnetic 
molecules may be of the ring form, and thus brings the phenomena 
in close relationship with the vortex theory of atoms. The 
assumption of the ring form for a magnetic molecule makes it 
difficult to reconcile this theory with the observed phenomena of 
magnetic polarity, but Prof. Dolbear suggests that the ether 
external to the magnet may act as the ium for obtaining the 
effects of external magnetism. The Llectrical World thinks that 











whatever the interpretation attached to these beautiful experi- 
ments, they cannot fail to add another link to the chain of 
reasoning that leads to a final theory of magnetism. 





says, ding to intelligence from Baku, an enormous fountain of 
naphtha has just been tapped in the neighbourhood. 


NaTuRAL gas has not proved a very long-lasting natural 
product in some parts of the States. It will soon be perma- 
nently shut off at the Cambria Works at Johnstown, gst 
other places, 


Tue first of the three steam hopper barges for the 
Corporation of Preston, recently launched by Messrs. Wm. 
Simons and Co., has been tried on the Clyde with satisfactory 
results, The measured mile was run at a speed of fully nine 
miles per hour. Afterwards the vessel adjusted compasses and 
left for her destination. 


REFERRING to the article on “ Steam on Common Roads” 
in our issue of the 6th uit., a correspondent says: It would appear 
that, ees the proverbial coach and four may be driven through 
an Act of Parliament, a steam or electric bicycle is at present 
powerless to introduce even the thin end of the wedge into ‘24 
and 25 Vict., cap. 70,” or “‘ 28 and 29 Vict., cap. 83.” 


THE locomotive is to replace the horse in canal work 
in Alabama. The Railroad Master Mechanic says, two Forney 
engines are being built _~ H. K. Porter Company for the 
Government, which will used on the Mussel Shoals canai 
improvement in Alabama, for use in towing boats through the 
— The locomotives will be connected with the barges by a 
tow line. 


Art the meeting of the Cleveland Institution of Engineers 
to be held at Middlesbrough on Monday evening next, Mr. Jeremiah 
Head, M. Inst. C.E., Middlesbrough and London, will read a paper 
entitled, ‘‘ Observations on Various Matters of Interest to 
Engineers in the United States of America.” Mr. Head was 
travelling in the States for several months of last year, and took 
part in the meeting of the Iron and Steel Institute there in the 
autumn. 


Tue Rural Sanitary Authority of King’s Norton Union 
at its meeting on March 25th received, approved, and adopted a 
scheme of sewerage for dealing with the sewage of Northfield and 
King’s Norton, prepared by Mr. Robert Godfrey, Assoc. M. Inst. 
C.E., the engineer and surveyor to the Authority. The scheme, 
with the purchase of land, will cost about £10,000. Application 
is to be made to the Local Government Board at ence for the neces- 
sary sanction and loan. 


So many glassworks are being erected in the United 
States, more especially for plate-glass manufacture, that it is 
becoming a question as to where the skilled workers are to be 
obtained to fill them. The number of furnaces and pots at present 
operating and in course of construction is 1090, of which 310 have 
been put into operation since 1888, and 390 will all be ready for 
operation soon. The manufacturers say that at least 1500 skilled 
men will be nevessary to fully equip these new works, 


Ir is reported from New York that the Government 
has commenced the work of locating batteries at Sandy Hook, to 
take the place of the old fort at that point, in 1858, 
Between that date and 1867 it is said over 1,000,000 dols. were 
expended on this fort, which was to have been one of the most 
formidable in the world, but has become obsolete by the vast de- 
velopment which has taken place in heavy modern ordnance. The 
new batteries are designed to have 12in. guns and 16in. mortars, 
with a range of from nine to twelve miles, 


Maeyesi!tE, the new rival of barytes, and other similar 
articles in the manufacture of paints, continues to exeite interest 
among the whole trade in a way, and to an extent that is somewhat 
remarkable. The Chemical s’ Journal says, this mineral 
being nearly 99 per cent. pure carbonate of magnesia, at the same 
time very white, weg b and opaque, is, in addition to its usefulness 
as a paint, probably the chea form of magnesia for chemists, 
and is very useful in many other ways in the arts. It is also used 
largely in Europe by soap manufacturers to give weight and body 
to their cheaper grades, 


Aw electric motor has caused the death of a man in 
America. It is probably the first that has occurred. The Electrical 
World gives an outline of what occurred as follows :—A large arc 
motor is installed in a factory, with an iron-covered floor. There 
isa ground (earth) between armature and core; the superintendent 
receives a sharp shock, and carefully warns the workmen to let the 
affected machine alone, until at the close of the day’s work it can 
be cut out. One of the men disregards this warning and, in 
in attempting to shut off the current, touches his head against the 
projecting flange of the pulley and is killed. 





a) 


A Few days ago Palmers Shipbuilding and Iron Co., from 
their Howdon yard, | hed H.M.S. Rainbow, one of the protected 
second-class twin-screw cruisers provided by the Naval Defence 
Act, and the second of three of the same class which the company 
are building for the British Government. The vessel is 300ft. long, 
43ft. 8in. broad, 22ft. 9in. deep, 3600 tons displacement, and 9000 
indicated horse- power. The hull is built of steel throughout. 
The stem, sternpost, rudder, and shaft brackets are of phosphor 
bronze. The armament consists of two 6in. breech-loading guns, 
six 4*7in. quick-firing guns, eight 6-pounder quick-firing guns, one 
3-pounder gun, four five-barrel Nordenfelt guns, and a 9-pounder 
gun. 

Tue indexes of patents, published at the Patent Office, 
having of late years got into a state of very great confusion, to 
the annoyance and inconvenience of thousands of visitors, a number 
of practical and experienced searchers recently presented a memorial 
to the Patent Institute, with a view to representations to the 
Board of Trade. In consequence of this memorial a deputation 
of searchers met the Sub-committee of the Institute on the 
24th ult., and discussed the matter, pointing out the comparative 
excellence and uniformity of the ‘‘ Bennet Woodcroft” indexes 
up to 1870, and stating their preference to the style of index 
pe ie in 1881, and urging that the 1881 index should be as 
closely imitated as possible; and that, from 1870 to the present 
time, the whole of the indexes should be made uniform to that 





be | model. 


On the 25th ult. Messrs. Robert Stephenson and Co. 
launched a large passenger and cargo steamer, named the Glenish, 
which has been built by them to the order of Messrs. McGregor, Gow, 
and Co., of London, for their well known ‘‘Glen” line of steamers 
trading between this ony, China, and Japan. The steamer 
has been built to the three-deck rule for scantlings, and the hull 
and machinery will take the highest class at Lloyd's, and she will 
have a Board of Trade passenger certificate. e dimensions of 
the vessel are :—Length, 350ft.; breadth, 43ft.; depth, 29}ft., and 
she will carry about 4800 tons deadweight. There is poop aft, long 
bridge amidships, with cabin accommodation for passengers, and 
the crew are berthed in a topgallant forecastle. The hull is of 
steel, and there is a cellular double bottom all fore and aft, the 
decks are of teak, and the winches, windlass, steam steering gear, 
and other fittings are of the most recent type. The engines have 
been constructed by Messrs. Stephenson ; they are of the triple- 
expansion type, over two thousand indicated horse-power, and 
wa sae the vessel at about twelve knots at sea, There are 
three large boilers fitted with forced draught on Howden’s 
patent system. 
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Cost ‘of the Generation and Distribution Electrical 

Energy,” by Mr. R. E. mpton, M. Inst. C.E. Friday, April 10th, 
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by Mr. W. F. “ The Design of Loco- 
mative Cylinders,” by Mr, John H. Barker, Stud. Inst. C.E. 
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TO OORRESPONDENTS, 
Registered Telegraphic ny “ENGINEER NEWSPAPER, 


«" All letters intended for insertion in THe ENGIneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a pr oof of ’ good | faith. No notice what- 
ever can be taken of 8 commu 

*," Wecannot undertake to return drawings or manuscripts ; we must there- 
“fore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
yor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these inatructiona. 


R. M. R.— We shall be happy to advise you in confidence. 


A. W. Z.—Measrs. Watson, Laidlaw and Co., Glasgow, will supply what 
you want. 





FURNACE FOR FLINT GLASS WORKS. 
(To the Editor of The Engineer.) 

Sir,;—I will be obliged to any reader who will give me a description of 
the most improved form of furnace for a glass works, or who will refer 
= to any source whence I can obtain information anaes: such 

. U. 


‘urnaces, 
= 81st. 





TRIPLE SEED KETTLES. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged if any reader can inform me who are the 
makers, in America, of the triple seed kettles used in the oil mills in 


that country, an if they are universally used, and also eg they 
— = an advantage in expressing oil. J. W. A. 
arch 81s 
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the Institution of Civil Engineers, 25, Great George- worsen f Westminster, 
8.W.,at8p.m. Paper, ‘The Design of Multipolar Dynamos,” by W. B. 
Esson, Member. 

Junior Enoineerino Sociery.—Monday. April 6th, visit to Messrs. 
Siemens, Brothers, and Co.'s Telegraph Ko neering’ Works, Charlton 
Pier, at 2.30 p.m, 

Society or Encingeers.—Monday inf 6th. Pa 
eae g Machine on the Linde System,” by 


r, “A Trial of a 
r. T. B. Lightfoot, 


CLEVELAND InsTITUTE OF ExGiNEERS.—Monday, 

* Observations on Various ng en of Interest to 
States of America,” b: Jeremiah Head, M. 
brough and London— alien. 

Society or CuemicaL Inpustry.—London Section.—Monday, Aj 
6th, at Burl - Honse, at 8 p.m. Election of five members to rep! 
an equal number retiring from committee. ‘‘The Analysis of Illumi- 
nating Gases,” “The Products of Checked Combustion,” by Professor 
Vivian B. Lewes. 

Roya Instrrution.—The evening discourse on Friday, April 10th, 
will be given by Sir William Thomson, D.C.L , LL.D., Pres. R.S., M.R.L., 
on “ Electric and Magnetic Screening,” at 9 - mm. ” afternoon "lectures 
next week, at 8 p.m.: Tuesday, Mr. J. Scott Keltie, F.R.G.S., on “The 
G phy of Africa.” Thur ay, Professor Dewar, M.A. F.RB., M.R.L, 
on * Recent Sersteneene Investigations.” Saturday, ‘april lith, Pro- 
fessor Sil .Sc., B.A., M.R.I., on “The Dynamo.” 
Monday, April eth, at 5 p.m. General monthly meeting. 

Society or Arts.— Wednesday, April 8th, at 8 p.m. Ordinary ea 
“The ee . Pictures Painted with Oils and Varnishes,” by A. P. 
Lauri April 9th, at 4.80 p.m.—Indian Section. “The 
inden Village Sune, with 8 ference to Modern Investiga- 
tion,” by B. H. Baden-Powell, C.1.E., late Bengal C.S.— Punjab. 


April 6th, at 7.30 p.m. 
eers in the United 
Tust. C.E., of Middles- 











DEATHS. 

On the 27th March, at Eltham, Kent, Ropert Kina, C.E., aged 69. 

On the 11th March, at Ballinasloe, Ireland, Joan Georce THoRNTON 
Coppinoton, M. Inst. C.E , Eagineer-in-Chief to the River Suck Dainage 
pens son of the late Rev. Henry Coddington, Vicar of Ware, Herts, 
aged 49. 
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FUTURE POLICY OF WAR-SHIP BUILDING, 


Tue paper read by Lord Brassey under the above title, 
at the Institution of Naval Architects, included the 
consideration of a vast number of important subjects. 
That it could not deal exhaustively with any single 
portion, must be attributed to the difficulty of com- 
pressing an examination into the requirements of a 
modern fleet in material within the limits imposed by 
the occasion. 

In discussing the question of battleships, Lord Brassey 
laid it down as an axiom that a fleet sailing under 
the British flag must be prepared to go anywhere and to 
do anything. Hence, he insisted, our vessels must be in 
the fullest sense sea-keeping and seaworthy. For this a 
high bow is essential for maintaining speed against 
strong headwinds, and ample freeboard desirable to give 
accommodation and comfort to the crews. As regards 
dimensions, he considered that a displacement of 16, 500 
tons would be sufficient to combine a speed of 17 or 
18 knots, an armament of four 29-ton guns, and protection 
of 12in.armour. As these are practically combined in the 
Centurion and Barfleur, the two second-class so-called 
battleships lately commenced, Lord Brassey would 
apparently deprecate the construction of larger battle- 
ships in the future. In his opinion “there are few 
admirals who would not make some sacrifice in indi- 
vidual power for a decided advantage in numbers.” It is 
a question well worthy of exhaustive discussion, whether 
an aggregate displacement of 168,000 tons would be most 
advantageously distributed in twelve vessels of 14,000 
tons, or sixteen of 10,500 tons. 

The portion of the paper relating to coast defence 
vessels and special rams is that perhaps most open to 
criticism. Against an attack in force a reserve squadron 
of battleships in the Downs, or at Dover—when an 
adequate harbour is constructed there—is the best pro- 
tection. To overtake and grapple with a raiding cruiser 
the Gorgon type is quite incapable. For service in the 
Channel, or on the coast of Great Britain and Ireland, 
sea-keeping and seaworthy vessels are as essential as for 
distant waters. Those who advocate the construction of 
rams, heavily armoured but without armament, overlook 
the fact that the addition of guns does not detract from 
the ability to ram; that to be heavily armoured involves 
a large displacement; that successfully to ram a vessel 
in motion is a difficult not an easy matter; that the ram 
is vulnerable to torpedo attack; that if disabled in her 
machinery she is defenceless ; and that her sphere of 
operations is exceedingly limited. Taking all these 
points into consideration, we are unable to see what 
advantage would accrue from building a simplified and 


Malta, | cheapened Polyphemus, as advocated by Lord Brassey. 


When he states, “We should build rams of a 
type which would not only be adapted for coast 
and harbour defence, but efficient for service with the 
sea-going fleet,” we may agree, with the reserva- 
tion that they should not be deprived entirely of heavy 
ns. 

In cruisers Lord Brassey considers speed and coal 
endurance should be the primary qualities, and weight of 
armament subordinate. He rightly considers that the 
my ht absorbed in the 15-ton guns and their mountings 
e Mersey class might have been better employed in 
sie directions. In the opinion, however, that on the 
broad ocean all cruisers under 5000 tons should carry sail 
he will not find such general agreement. The only 
station where sail power is advantageous is the Pacific, 
of cruiser were designed for this 
locality she_might required to go elsewhere at any 
moment. In time of war, moreover, a cruiser must 
always have steam ready, and the sails would be little 
used, We must frankly recognise this fact, and not for a 





sentiment diminish the fighting qualities of our ships. 


‘There is no doubt that an insufficient estimate has been 


made of the coal endurance of many vessels. There is a 
larger expenditure of fuel for auxiliary engines, electric 
lighting, &c., than has been allowed for, thus reducing the 
distance a vessel is able to cover under steam. The 
remedy is to increase the coal supply, diminishing at the 
same time the armament and protection. All our gg 
cruisers would be improved by having lighter guns. 

is doubtful whether a protective deck in any vessel ath 
8000 tons is a useful addition. 

In his remarks on torpedo gun vessels Lord Brassey 
considers the limit will probably be found at 900 tons. 
If vessels of this displacement are to be employed for 
torpedo attack, or as the inner line of a blockading 

squadron to meet the attack of torpedo boats, they 
Senne by length and draught a conspicuous and worthy 
object for either gun or torpedo attack. The limit should 
be kept at 650 tons; they should have three torpedo 
tubes, and no gun bigger than a six-pounder. If more is 
required the next type should not be of less displacement 
than 1000 tons. We are not in favour of attaching 
torpedo boats to a fleet. Under such conditions they are 
a constant source of anxiety, and when bad weather 
comes on must seek the nearest port. The loss lately of 
an Italian torpedo boat when cruising with the squadron, 
shows that even on that station they are unfit for this 
work. Their mission is harbour defence, and for this 
purpose no better weapon can be found. 

Lord Brassey advocates still further augmenting the 
fleet, and proposes another extensive shipbuilding pro- 
gramme. We are certainly within a measurable period 
when our further wants must be considered. It may con- 
fidently be predicted that a considerable advance will be 
made in the larger type of cruisers. The necessary 
speed, coal endurance, armament, and protection against 
moderate sized guns, cannot be combined with a less 
displacement than 10,000 tons. As Russia has such a 
vessel of even greater dimensions on the stocks, we must 
produce others of equal, if not superior qualities. No 
auxiliary cruiser can take their place. It is in this direc- 
tion the minds of our constructors should be turned, and 
there is no doubt the designer of the Blake and Blen- 
heim will be equal to such a demand. 


HEATING FEED-WATER. 


THE attempt made in our last impression by Mr. 
Atkinson to explain one of the numerous anomalies of 
steam engineering is more ingenious than satisfactory. 
Mr. Atkinson’s reasoning is, unfortunately, logically im- 
perfect. We may accept the premise on which it hangs 
as generally true; but it does not fully apply to the 
particular set of conditions with which Mr. Atkin- 
son undertakes to deal. The problem with which he has 
dealt admits of being very briefly stated. It has been 
known for some years that if we abstract steam from 
an engine and use that steam to raise the temperature 
of the feed-water, a certain and decided economy of 
fuel is secured. This is inconsistent with theory. This 
system is best known as Weir’s, and has been largely 
adopted in the ships of the Peninsular and Oriental 
Company. A pipe is led from the intermediate receiver, 
and steam is taken through this pipe into the feed-water, 
which it raises nearly to its own temperature. The 
saving effected in this way has been found by repeated 
tests to reach 8 per cent. But the steam so used does 
no work in the low-pressure cylinder, and this represents 
aloss equivalent to 4 per cent. The net gain in fuel 
is therefore 4 per cent. But a very great advantage is 
gained in the sense that the boilers are spared injurious 
stresses, for reasons which it would be waste of space 
to explain. More recently Mr. John Kirkaldy introduced 
a system of heating feed-water by taking steam directly 
from the boiler. His sole object was, we believe, to 
benefit the boiler seams; but to his own surprise and 
that of others, a marked and important saving in 
fuel resulted, a saving reaching, we believe, over ten 
per cent.. It is easy to say that, according to all 
the received laws of heat, no saving whatever ought 
to be effected; and the assertion that there was a 
saving was naturally enough received with incredulity. 
But facts are stubborn things, and we do not think 
that anyone is hardy enough to dispute now that by 
raising the temperature of feed-water with steam drawn 
from the boiler being fed a very considerable economy is 
effected. It remains to be seen why or how this result is 
brought about, and so far we venture to say no completely 
satisfactory theory has been advanced. Mr. Atkinson’s is 
the latest, and is probably as near the truth as any other ; 
yet, as we shall show in a moment, it breaks down on a 
vital point. 

Mr. Atkinson’s explanation lies in a nutshell. Heating 
surface is three times as efficient for boiling water as it is 
for heating it. If, then, we take all the work of heating 
water off the boiler, and leave it nothing to do but make 
steam, each foot of heating surface will be very greatly 
augmented in efficiency. As we have said, this explana- 
tion is ingenious. It fails because it presupposes 
that the heating surface of the boiler raises the tem- 
perature of the feed-water directly instead of indirectly. 
Mr. Atkinson’s figures represent the case of two boilers, 
one of which does nothing but raise water to the boiling 
point, while the other does nothing but make steam. No 
such case occurs in practice. It is true that not infre- 
quently the boilers do nothing but make steam, but we 
know no case in which they do nothing but heat water. 
Mr. Atkinson must compare a boiler which is only making 
steam with one which is both heating the feed and making 
steam. It is clear that as regards the latter its efficiency 
must, on Mr. Atkinson’s own showing, be considerably 
greater than that of a boiler which has only to heat water, 
not to convert it into steam. 

Mr. Atkinson claims that heating the feed—say, with live 
steam—is equivalent to augmenting the whole boiler heat- 
ing surface by 47 per cent. -But this could only be true 
under conditions suggested by our correspondent, which 
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do not occur in practice. Speaking of heating surface he 


says: ‘The portion of it previously employed in raising |- 


the water to the boiling point would be rendered three 
times more efficient.” But in a marine boiler there is no 
special portion of the heating surface isolated for the 
purpose of raising the temperature of the feed-water; and 
it is by no means clear that any water at much less than 
the boiling point ever comes in contact with heating 
surface. The feed is never discharged directly on to 
a furnace crown, for example. It is delivered straight 
into the great body of water in the boiler, and it assimi- 
lates its temperature with that of the water already in the 
boiler very quickly. No doubt the water in the boiler is 
cooled down, but this has nothing to do with the point at 
issue. If the water has been raised nearly to the boiling point 
before it comes in contact with the heating surface, either 
within the boiler or outside the boiler, the result must be 
the same as far as the efficiency of heating surface 
isconcerned. Mr. Atkinson’s reasoning is only complete on 
the assumption that when a feed-heater is not used, the 
whole of the cold feed comes into contact with the heat- 
ing surface. Our contention is that this never occurs fully 
in practice, and that just so far as it does not occur, 
Mr. Atkinson's explanation is unsatisfactory. So far as it 
does occur, we are willing to give our correspondent the 
benefit. 

But there are other objections and difficulties which 
stand in the way of our acceptance of the theory. If we 
understand Mr. Atkinson aright, the saving of 20 per 
cent., instead of 14 which he has met with in his own 
practice, and the saving effected by Kirkaldy heaters, is 
inexplicable, unless the feed be raised to the full boiler 
temperature. But in marine practice the heating is 
never carried to this point. We may concede that a 
saving on Mr. Atkinson's hypothesis is practicable, but 
we cannot concede that it would reach the high figures 
attained in practice. There is, besides, another int 
which deserves particular consideration. The injector heats 
feed-water, and it is easy to see that the only loss due to 
it is that small amount caused by radiation. The whole 
of the heat contained in the steam is returned to the 
boiler ; even the loss due to friction in the nozzles re- 
appears as heat. At least, all the makers of injectors say 
so, and theyoughttoknow. But very careful experiments 
made over and over again show that there is no saving 
effected by using an injector instead of a pump. Why 
should a difference exist between the results obtained by 
Mr. Weir or Mr. Kirkaldy and those met with in railway 
and stationary engine practice? As injectors have not 
hitherto been used at sea, we cannot say what the effect 
of their adoption in ships would be. But we have no 
reason to conclude that it would be different from that 
obtained on land. 

We do not wish it to be understood that we regard 
Mr. Atkinson’s theory as totally erroneous. Far from 
that, we may repeat that it is ingenious, and in a degree 
satisfactory. We have pointed out the way in which, 
in our opinion, it breaks down. It is based on con- 
ditions which are not met with in sufficient completeness 
in practice to justify Mr. Atkinson’s quantitative as- 
sumptions. That a boiler working with boiling-hot feed 
should do better than a boiler working with cold feed 
seems highly probable; but that it will do better toa 
degree sufficient to explain wholly and entirely what 
takes place in practice at sea we strongly doubt. If we 
are asked to what we attribute the saving, we can only 
reply that we believe that more causes than one are at 
work, and that until further information is available it 
would be rash to advance any explanation as likely to be 
final. For example, Mr. Atkinson very properly points 
out that his reasoning is based on Mr. D. K. Clark’s 
experiments with steam-heated copper pipes, and that 
the results may be different from those obtained by Mr. 
Clark if fire be used. We are glad to see that he hopes 
to be able to test this point. Again, if asaving of, say, 10 
per cent. be obtained simply as a result of the heat being 
more rapidly transmitted through the plates, then the 
chimney temperature ought to be reduced. Concern- 
ing this, however, there is not a scrap of evidence 
to be had. Finally, we may ask, what is meant 
by saying that a saving of 10 per cent. or 20 per cent. is 
effected? So far as Mr. Kirkaldy is concerned, it 
simply means that so much less coal is burned per day; 
but we do not know that the boilers evaporate any more 
water per pound of coal. In one case a paddle steamer 
was designed to work at 140 lb., but the utmost exertions 
of the firemen could not keep the pressure above 90 Ib. 
A Kirkaldy heater was fitted, and ever since 140 Ib. is 
easily maintained. This does not necessarily mean 
that the evaporative efficiency of the boiler was pro- 
portionately augmented. It is known that the feed hasa 
considerable influence on the quality of the steam sup- 
plied to an engine. We have heard of cases in which, so 
long as cold feed was used, the boilers primed or sup- 
plied wet steam. The use of a feed-heater altered matters 
very much for the better. If it could be shown that by 
heating the feed the quality of steam was improved, then, 
so far as we are aware, the whole mystery would be 
solved. Probably, as we have said, the saving is due to 
a variety of causes. It is something to be certain that a 
saving really can be secured by methods so simple. 





THE GLIDING RAILWAY. 


On the upper terrace in the grounds of the Crystal 
Palace is now installed a length of 164 yards of the per- 
manent way of what is now called the gliding railway. It 
was first shown in the groundsof the Paris Exhibition in 1889, 
although originally proposed and described during the Paris 
Exhibition of 1878 by M. Girard. It has been hitherto known 
as the Chemin de Fer Glissant, or as the hydraulic railway. 
We illustrated the railway as developed by M. A. Barre in 
Tue EnNGIneer of the 4th October, 1889, and gave an 
account of the line on the 20th September, 1889. A paper 
was read upon it before the British Association by Sir 
Douglas Galton at Bath, and another has, we believe, been 
read since then before one of the London societies. As shown 
at work in the Palace grounds, the water required for pro- 





lsion is supplied by a semi-fixed engine by Messrs. 
man and Co., and a pair of pumps by a French maker. 
These supply water under pressure to mains laid beneath the 
line and fitted with valves which are operated by a pro- 
jection from the bottom of the front vehicle of the train. 
Beneath the train is fixed a double rack or line of buckets 
like a —— turbine wheel. Nozzles from the valves 
referred to deliver water under a pressure of about 22 Ib. per 
square inch, so that it is properly directed into this bucket 
rack, and the train is thus propelled. The front vehicle of 
the train isa dummy for carrying a supply of water main- 
tained under the same pressure during the run by means of 
an air vessel. This water is admitted to the slippers which 
take the place of wheels and slide upon the rails, which are 
about 6in. in width. When the water under pressure is ad- 
mitted to these slippers, it escapes by slightly raising them, 
and they are then supported by a film of water, and the pro- 
pulsion is very easy. There are numerous advantages 
claimed for the system, but we have not made any experi- 
mental examination of the cost of working the line or such a 
line, and cannot give any figures. A line is to be built from 
Neasden to Forty Lane, on the Metropolitan Railway, and 
when this is done the cost of securing the advantages 
attaching to the system will be ascertained. 


EXHAUSTION OF NATURAL GAS SUPPLIES AT PITTSBURGH, U.S.A. 


Tue exhaustion, or at least the serious restriction, of the 
supply from the gas territory in the vicinity of Pittsburgh is 
evidently, judging by recent advices, rapidly a hing. 
Towards the close of last year the directors of one of the large 
distributing companies decided to cease supplying metallurgic 
furnaces with natural gas, and to reserve the supply mainly 
for house consumption. It was stated at the time that this 
action was not the result of any diminution in the yield of 
gas, but because the company found the domestic portion of 
its business the most profitable. Since that time various 
vague rumours have been current, but have not attracted 
much attention. Now, however, trustworthy reports come to 
hand of continually increasing difficulty in obtaining sufficient 
gas for their requirements from the large iron and steel con- 
cerns owning gas fields and private mains, The difficulty 
has already become so acute, that several of the largest mills 
have been obliged to run short time for several weeks past ; 
and are now making the alterations necessary, to allow of 
the resumption of coal-firing where — In many cases 
these alterations are of considerable magnitude, as during 
the roaring times of unlimited gas the ground s n 
for coals, ashes, firing, &c., was used for the erection of 
additional furnaces and machinery. If the reduction in gas 
supply continues—and there is every reason to believe it will 
—it must lead to a great demand for fuel gas generators, of 
which there is a plenteous crop in the United States. But 
even in this direction there is a difficulty, as on account of 
the great calorific power of the natural gas, the furnaces, 
even for steel melting, are so constructed that only the air is 
heated in recuperators previous to combustion—the gas being 
used cold. In any case, a return to the old conditions must 
be attended with serious loss and inconvenience; and it 
seems probable that Pittsburgh, which, since the general 
introduction of natural gas, has been one of the cleanest 
cities in America—must soon resume its former smoky and 
sooty appearance. 


THE 58.8. CITY OF PARIS. 


Tue Inman liner City of Paris is now in a fair way to 
being promptly reinstated upon active service between 
Liverpool and New York. Since the accident which hap- 
pened to her machin and hull, at the early part of last 
summer, the vessel has been laid up at Liverpool until quite 
recently, when she was taken round to the Clyde to receive 
new starboard engines and be generally refitted for sea. The 
City of Paris is now lying alongside the premises of Messrs. 
J. and G. Thomson, her builders, at Clydebank, and it is 
expected that at the present rate of progress she will be able 
to go upon her trial runs early in May. Entirely new star- 
board engines have been made, upon the same design as 
before, and her boilers are being fitted with Howden’s 
system of forced draught, which, as we need hardly say, 
raises the temperature of the blast before admitting it to the 
furnaces. In most other respects the City of Paris will be 
fitted in the same way as before the accident. Every effort 
is being made, by working night and day on the vessel, to 
prepare her for taking her station on the Atlantic route 
early in the season. It is gratifying to both her owners and 
builders to note the recent excellent performances of her 
sister the City of New York, which vessel, on her last out- 
ward run, covered a distance of upwards of 500 miles upon 
each of four days—a feat which, we understand, has never 
before been accomplished in ocean navigation. 








LITERATURE. 


The Metallurgy of Silver, Gold, and Mercury in the United 
States. By Tuomas EoGtieston, LL.D. Vol. ii. 8vo. 
pp. 920. London: Offices of Engineering; New York: 
John Wiley and Sons. 1890. 

Tuis is the second of two volumes recording the author’s 

observations during two very extended tours made in the 

years 1874, 1887-8-9 through all the principal metallur- 
gical establishments of the United States and its terri- 
tories. The first volume, which appeared in 1887, and 
was noticed in our columns at the time,! was devoted to 
the subject of silver ores and their treatment, while the 
present one deals with those of gold and mercury. The 
treatment of the subject is essentially systematic, com- 
mencing with the early history of shallow placer mining 
in California from the time of Marshall’s discovery of 
gold in 1848—in Chapter I.—and ending with a descrip- 
tion of the methods of refining, melting, and toughening 
gold bullion in use in the United States mints in chapter 
VII., the different kinds of hydraulic and deep drift 
mining, the use of the arrastra, gold-stamping, and 
amalgamating machinery, and Plattner’s process of 
extraction by chlorine, finding;their places in due order in 
the intermediate chapters. The details of the works 
carried out by the different companies engaged in 
hydraulic mining in California are very fully given, the 
principal authority being the report of the United States 
census for 1 The itude of this interest in the 
United States may be gathered from the following figures 


1 Vol. Ixiv., p. 395, 











given at page 192 :—Total length of ditch lines, 10,873 
miles; total cost, including reservoirs, &c., but exclusive 
of water rights, 27,056,942 dols.; annual cost of main- 
tenance, 827,280 dols. The average len of the season 
during which water is available is 211} days. 

In the Sacramento and San Joaquin basins, where 
hydraulic mining was most actively pursued in 1880, 
Rene 14 millions of miners’ inches of water were used in 
twenty-four hours. This, at 2250 cubic feet per inch, 
represents a sheet of water 37} miles by three miles 
wide and 10ft. deep, or a cube of about 3000ft. in the 
side. It is therefore not surprising that the immense 
volumes of débris poured into the lower river valleys 
should have provoked remonstrance from the agricultural 
population in the a outside the mineral district, 
which after considerable litigation has been so far successful, 
that the principal companies owning hydraulic workings 
have, sincean injunction wasfinally granted by the Supreme 
Court of California in November, 1889, restraining them 
from pouring their débris into the rivers, ceased working, 
leaving their canals and ditches to take care of them- 
selves. The result has been a diminution in the annual 
yield of gold, and there appears from the author's state- 
ment to be some revulsion of feeling in favour of the 
miners. Perhaps in the end it may be better that this 
method of working should be stopped, as it must pro- 
duce serious nuisances in any but a waste country. An 
interesting modification of the process is that practised 
at Arroyo Seco, where about 50ft. of poor monet ia lifted 
by steam crabs and derricks in order to reach a rich streak 

t. to 10ft. thick on the bed rock, which is treated 
apart from the cover. In other cases, where water at 
high-pressure is obtainable, the pay dirt is lifted by the 
hydraulic elevator, which consists essentially of a jet of 
high-pressure water inclined at a small angle and dis- 
charging into a funnel-shaped casing in communication 
with the gravel feed-box. Many interesting examples of 
the use of these elevators are given, which so far appears 
to be the only means by which hydraulic working can 
be continued without breaking the law. At North Bloom. 
field the waste is lifted 96°6ft. by a pressure of 530ft. 
of water. ; 

The subject of deep drift mining is treated in Chapter 
III. in considerable detail, especially as regards the cost 
of some of the principal tunnels that have been driven in 
search of old gold-bearing gravels preserved below newer 
lava flows. The interest of these is, however, but small 
from the metallurgical point of view. Chapter V., which 
may be regarded as the part of the volume of most 
general interest, gives a systematic account of gold- 
stamping and amalgamating machinery and details of 
the various processes with and without battery amalga- 
mation and concentration of pyritic contents, as carried 
on in Dakota, California, and Montana. This section 
appears to be particularly well done, a large amount 
of detail as to the working of the different elements 
entering into the construction of a stamping and concen- 
trating mill being given partly from published authorities, 
but with a very large amount of new information. 

Plattner’s process of extracting gold by chlorine is 
described in Chapter VI. as siatioal 4 California in its 
original form, as well as the modifications introduced by 
Mears and others in North Carolina; but the restriction 
to processes used in the United States has excluded all 
notice of the work done in the same direction by Munk- 
tell, Newberry, and other inventors in Europe and 
Australia, soy this part of the book is not as complete 
as it might have been without such a limitation. 

Chapter VII. is devoted to an account of the methods 
of parting and refining gold and silver as practised in the 
United States markets, the information being similar to 
that contained in the first volume of Dr. Percy’s 
“ Metallurgy of Gold and Silver,” and in the author's 
paper in the “ Transactions” of the American Institute 
of Mining Engineers, but with the addition of a consider- 
able amount of statistical detail, which adds to its value 
by giving a clear view of the magnitude of the bullion 
operations carried on in the United States. 

The final chapter, on the treatment of mercury in 
California, contains notices of the various contrivances 
that have been adopted for the reduction of cinnabar, from 
the retorts of early days to the Exeli iron-plated kiln, and 
Hiittner and Scott’s modification of the Hasenclever- 
Helbig furnace at New Almaden. The information is very 
similar to that contained in Mr. 8. B. Christy's paper on 
“The New Almaden Works,” which ap in 1885, 
This section is very fully illustrated, but unfortunately 
some of the fi s are reduced to such a small size as to 
be of comparatively little value. 

Taken as a whole, Dr. Egleston’s book is one that will 
be of considerable value to metallurgists in all countries, 
as giving a clearer view of the actual condition of gold 
and silver smelting in the United States than has hitherto 
been available, and we congratulate him on the successful 
completion of his labours. The text seems to have been 
more carefully revised than that of the former volume ; 
the blunders in proper names being fewer than before ; 
but they are not entirely absent. Bergrath Exeli is 
generally but not invariably called Exili. The worst 
sufferer is, however, an erican, namely, Count 
Rumford, who, on page 836, has been transformed into 
Count Mumford. 








6000-HORSE POWER ENGINES OF THE SIRIO, 
PERSEO, AND ORIONE. 

Wiru this impression we publish a double-page supple- 
mental engraving illustrating the engines of the steamships 
Sirio, Perseo, and Orione. These engines have been con- 
structed from the designs of Ing. C. Hillebrand by Messrs. G. 
Ansaldo and Co., Sampierdarena, Italy, and have been at 
work with excellent ts. They have been designed to take 
the place of earlier engines which had become obsolete, 
though not old, and were not suited to the high pressures 
necessary to economy. In another impression we shall 
complete the illustration of these engines, by several other 
éngravings, and shall then give full particulars of them. 

















Aprit 3, 1891. 


THE ENGINEER 


267 





armen 





COMPOUND ENGINES OF KRONPRINZ VON PREUSSEN, 














1835. 


























a 








COMPOUND MARINE ENGINES SIXTY 
YEARS AGO. 
No. IX, 


In bringing to a conclusion this series of articles, we 
cannot doubt that those of our readers who have followed the 
ees of old drawings and evidence of their dates 
will have come to the conclusion that to Gerard Maurits 
Roentgen belongs the honour of having first compounded 
a steam vessel, and to the Fijenoord Works of the Neth- 
erlands Steamboat Company that of having made the 
first compound engine. If any doubt exist upon either 
point, it will be removed by a communication, addressed 
in May, 1889, by Herr Kraft, engineer-in-chief at the 
Cockerill Works, Seraing, to Professor Dwelshauvers- 
Dery, of the Liége University, of which the following is a 
translation :— 

“On the appearance of the remarkable work by M. A. 
Mallet, ‘ Etudes sur les Nouvelles Machines Marines,’ I 
was struck and my curiosity excited with what was said 
on f 55 as to the patent obtained in 1834 by Ernest 
Wolff, under the Number 6600, and which is an exact 
description of the modern marine engine. At that period 
the Cockerill Shipyard at Antwerp was managed by 
Charles Heidel, born at Bonn in 1805 and deceased in 
1882, who became manager of the Antwerp yard in 1848. 
He had previously been, since 1827, at that of Fijenoord, 
near Rotterdam, where he was collaborator with Roent- 
gen, General Manager of the Fijenoord Works. 

“Having chanced one day to chat with Herr Heidel 
about M. Mallet’s pamphlet and the Wolff Patent which 
interested me so much, he replied—to Herr Kraft—‘ I can 
easily explain the matter. These engines which are now 
called compound were devised by Roentgen; and Wolff, 
a German or Dutch Jew, I think established in England, 
was Roentgen’s agent, and it is in his name that the 
English patent was — for.’ He—Herr Heidel— 
added that several of these engines had been made for 
Germany, Holland, and Russia. 

_ “IT then remembered that my predecessor, as Engineer- 
in-chief of the Cockerill Works, the late H. Brialmont, 
had recounted to me that Roentgen had proposed his 
engines to Cockerill; but it is probable that neither the 
latter nor the manager of the Seraing Works, M. Wery, 
understood the matter, for Mr. Cockerill declined it. M. 
Gustave Pastor, pére, our former general manager, who, 
notwithstanding his great age [since deceased| has 
retained all his high intellectual faculties and lucidity of 
mind, said to me the other day that there was doubtless 





another reason why Mr. Cockerill declined the matter ; , 
he had been disappointed in a two-cylinder engine made | 


after the ideas of a Berlin engineer. Herr Heidel and 
also M. Pastor described Roentgen as a man of great 
intelligence and much talent. M. Pastor thinks that 
Roentgen was a Jew, as he had the characteristic 


physiognomy of that race, a circumstance I mention | 
merely in corroboration of his business relations with 
Ernest Wolff. Herr Heidel told me besides that Roent- | 


gen was a man of lofty ideas and in many matters far in 
advance of his age. He lived at un epoch when the sail- 
ing vessel gave way to the steamer, and the wooden 
to the iron ship; and many of his ideas which then 
raised a smile have since been revived and adopted. 

“The same has probably been the case with the com- 
pound engine. Roentgen had already accomplished it, 
and then the matter was forgotten, to be ‘re-invented’ 
afterwards. I saw, a long time ago, an old compound 
engine in a ferry boat at Ruhrort. If I remember rightly 
it was made at Sterkrade; and I am persuaded that it 
originated with Roentgen, who was much mixed up with 
the navigation of the Rhine. And in Russia also, it 
appears that Roentgen's engines are still in existence on 
the rivers of that country; and we here in the West know 
nothing about them. It was at Seraing that the first 
compound for the Volga was constructed; and then it 
was looked upon as something quite new. 

“This is all I can tell you to-day ; but it would be very 
a to search the archives of Fijenoord, where 

ou would doubtless be able to make some valuable 
istorical discoveries. (Signed) Krarr.” 

The opinion or presentiment that some relics of Roent- 
gen’s work would be found in Russia was fulfilled during 
a journey to that country in the beginning of last year, 
just about the time when our representative was over- 

auling the archives of Fijenoord, for on 24th June, 1890, 
Herr Kraft sent M. Mallet the following note as to 
“Tugs with compound engines made by Roentgen at the 
Fijenoord Works for the Volga:’— 

‘Sampson, Hercules, and (?) Volga, ordered in 1845, 
delivered in 1847, the base of the plummer-blocks 
bearing the latter date cast on. The cylinders are fixed, 
placed opposite to one another, and slightly inclined, 
as shown in the di in the next column. 

The long pipe which affords communication between 
the cylinders acts as an intermediate reservoir or receiver. 
Originally the steam pressure was 6°68 kilog. per square 
centimetre, or 95 Ib. per square inch’; but the boilers 
have been renewed, and now they work with a pressure 





of 8:44 kilog. per square centimetre, or 120lb. per square 
inch. The diameter of the small cylinder is 775 mm. 
=80}in., and of the large 1527 m. =60}in., the stroke 
being 2°134 m. =7ft., and the power is said to be 800 indi- 
cated horse-power. The cylinders are provided with 
piston valves; and the main frame of the engine is built 
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up of plates and angle irons. The engines have been 
running without repairs since they were put in, excepting 
the renewal of the boilers. On board the Sampson I found 
(15th April, 1890) a chief engineer from the Rhine pro- 
vinces who had driven the engines for thirty years. 

“ (Signed) Krarr.” 

As to Roentgen’s French patent referred! to in the 
letter which M. Mallet addressed to us and the notes 
which accompanied it,? we quote as follows from a letter 
dated 18th October, 1890, from the Société Alsacienne de 
Constructions Mécaniques successor to the firm of André 
Koechlin et Cie., Roentgen’s correspondents in France :— 
‘“‘ Nous avons correspondu dans le temps avec M. Mallet 
rélativement au brevet Roentgen. Depuis lors nous 
avons faits des recherches dans les anciens documents de 
la Maison André Koechlin, mais sans découvir aucun 
renseignement au sujet du brevet de 1834.” 

There remains, however, the English patent of Ernst 
Wolff, now proved beyond doubt to have been Roentgen’s 
agent in England, and not to be confounded with Arthur 
Woolf, whose patents from 1790 to 1804 covered an engine 
which “consists of a high-pressure and a condensing 
engine so united as to act with one common quantity of 
steam, which is made to co-operate on two pistons moving 
in the same direction at the same time, and thus uniting 
their power.” Ernst Wolff's Patent, No. 6600, of 1834, 
expressly states that “the invention does not consist in 
the transmission of a portion of the steam in succession 
through two or more working cylinders forming parts of 
one steam engine, and having their several piston-rods 
connected with the same working beam, which has been 


’ See Tae Enoineer of April 4th, 1890, vol. lxix, p. 275. 
2 See Tue Encrveer of August Sth, 1890, vol. Lxx, p. 103. 
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done before,” but that the “claim is confined to the 
arrangement and connection of two or more steam engines 
of any class or form in such a manner as to admit of their 
being wrought by the same quantity of steam passing in 
succession as the driving power through the working 
cylinders of each engine.” 

Roentgen therefore patented not merely the compound, 
but also the multiple-expansion engine, and the admission 
of steam at boiler pressure to all the cylinders for starting. 
Moreover, the specification contains a great many reve- 


all useful Inventions, did cause to be issued His Letters Patent 
under the Great Seal of Great Britain, bearing date at West- 
minster, the Twenty-sixth day of April, in the fourth year of His 
reign, whereby His said Majesty did, for Himself, His Heirs and 
| successors, give and grant unto me, the said Ernst Wolff, His 
especial license, that I, the said Ernst Wolff, my exors, admors, 
| and assigns, or such other persons as I, the said Ernst Wolff, my 
| exors, admors, and assigns, should at any time agree with, and no 
| others, from time to time and at all times during the term of years 
| therein expressed, should and lawfully might make, use, exercise, 


and vend, within that part of the United Kingdom of Great 
Britain called England, the Dominion of Wales, the Town of 























BALANCED RUDDER OF KRONPRENZ VON 


lations that will come as a 
referring to the receiver under the name of ‘ reservoir,” | 
the term used on the drawing of the Hercules of 1829, of | 
cranks at right angles, and of a superheater, besides | 
foreshadowing the compound locomotive. As thi i- | 











Patent there is contained a proviso obliging me, the said Ernst 
Wolff, by an instrument in writing under my hand and seal, par- 


and in what manner the same is to be performed, and to cause the 


is speci- | same to be enrolled in His Majesty's High Court of Chancery obviate the use of a fly-wheel, engines are worked in 





power of these several independent engines may be employed either 
in combination, by being directed upon the same crank shaft, or 
upon two or more crank shafts connected ther by gearing or 
other mechanical contrivances, or the power of each engine may be 
made to act upon a separate crank shaft, so that the engines may 
be severally applied to distinct aye peed In previous modifica- 
tions of the steam engine, in which the same quantity of steam has 
been made to act in succession in different cylinders, as in those 
invented by Woolf and others, the piston-rods of the several cylin- 
ders were connected with the same working beam in such a manner 
as to form ther one steam engine, having two or more cylin- 
ders with their pistons and valves, the strokes of which were there- 
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rise to many, distinctly Berwick-upon-Tweed, the said Invention ; in which said Letters ; fore necessarily to be made in the same time, In such forms of 


the steam engine the machine was made more complex and costly, 
and the increased number of working parts required more atten- 


| ticularly to describe and ascertain the nature of the said Invention, | tion, and caused greater wear and tear than in the more generally 


| adopted forms of the steam engine; and in cases in which, to 
rs upon a 


fication, printed in 1855, is now out of print, we reproduce | within six calendar months next and immediately after the date of | two-throw crank, or acting at a right angle to each ae upon the 
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it in extenso, including the quaint preamble, which has 
long ago become obsolete, together with the patent 
drawing, representing a pair of engines greatly resembling 
many now being run by the Netherlands Rhine Navigation 
Company. 

WoLrFr’s SPECIFICATION. 


To all to whom these presents shall come, I, Ernst Wolff, 
formerly of Stamford Hill, in the County of Middlesex, now of 
Camberwell, in the County of Surrey, anc f greeting. 

Whereas I did, by petition, represent to His most Excellent 
Majesty King William the Fourth, that I had received a communi- 
cation from a certain foreigner abroad, of the knowledge of an 
Invention of ‘‘ A Certain Improvement or certain Improvements in 
Steam Engines,” and His said Majesty, being willing to encourage 


CROSS SECTION OF THE VESSEL. 


| the said recited Letters Patent, as in and by the same, reference 
being thereunto had, will more fully and at large appear. 
| Now know ye, that in compliance with the said proviso, I, the 
| said Ernst Wolff, do hereby declare that the nature of the said 
| Invention, and the manner in which the same is to be performed, 
are described and ascertained in the manner following, that is to 
say :— 
The Invention consists in the ar t and adaptation of two 
| or more steam engines, each complete in all its parts, as a separate 
machine in a series so that the first receiving steam of one, two, or 
more atmospheres of pressure from the boiler, the next engine in 
| suecession shall be worked by the expansive force of the steam 
| received from the escape pipe of the preceding engine, until, in 
| the last engine in the series, the steam shall be condensed as in an 
| ordinary condensing engine, or the spent steam shall pass off into 
the air, as it does commonly from high-pressure engines ; and the 
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same crank, the superior complexity of Woolf's and similar engines 
almost universally precludes their employment ; this is especially 
the case in steam boats and steam carriages, where the greatest 
simplicity of mechanism is desirable ; but as in steam vessels, and 
in many other situations, two distinct engines are commonly 
worked in conjunction, the present Invention described in this 
Specification is in such cases Verge A applicable, as furnishing 
means of economising fuel without augmenting the complexity or 
cost of the machinery already employed, and even rendering 
lighter and more simple, in most cases, the en ines, by dispensing 
with some heavy and cumbrous parts, such as a condenser 
and its pumps, conducing thus to an easier draught of water in 
steam boats, in consequence of which they will be propelled with 
less expense of power, and may perform longer voyages with the 
same consumption of fuel as they now incur. 

As no variation is called for by the application of the present 























Aprit 38, 1891. 





THE ENGINEER. 


269 








Invention in the construction of the several forms of steam e 
now generally used, beyond the means of transmitting the steam 
from cylinder to cylinder, the nature of the Invention, and the 
mode of applying it under any circumstances, will be readily 
comprehended by seeing its adaptation to a pair of steam boat 
engines; such an arrangement is shown in the accompanying 
Drawing. On one side of the boat is the engine with the smaller 
cylinder a, which is worked by steam directly from the boiler of 
one, two, three, or more atmospheres of pressure into the 
cylinder by the steam pipe m. e engine on the opposite side of 
the boat is provided with a cylinder of larger capacity. This is 
marked c. e steam may pass from the first to the second 
cylinder through a simple pipe; but this second cylinder it is 
preferable to surround with a casing or jacket, which may serve as 
the immediate revipient of the steam from the first cylinder by the 
exit passage 0, and along the connecting pipe x. From the casing 
the steam is admitted into the second cylinder through the slide 
valve p, and thence it passes to the condenser. / is the air pump 
by which the condensed water is raised to the hot water cistern, 
from whence it is taken to feed the boiler. The piston-rods of the 
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two engines act on the same crank shaft 7, by two cranks at right 
angles to each other, which shaft carries the paddle wheels. 
Sometimes it is useful to have betwixt the communicating 
cylinders a steam chamber, as an intervening reservoir of this 
kind tends to produce a more regular movement in the engines. 
Such a steam chamber may frequently be placed with advan 





in or about the lower part of the chimney, in order to profit by | 


the heat there escaping, to keep up or even ruise the temperature 
and tension of the steam in its transit from one cylinder to the 
other. For the same object it may even be desirable, in some 
instances, to have a separate fire expressly to act upon the steam 
in the intermediate reservoir. It is in most cases necessary to 
have a direct communication through a steam pipe furnished with 
a stopcock betwixt the boiler and the intervening steam chamber 
or jacket, or second, third, Xc., cylinder, in order to afford the 
means of blowing steam directly through this part of the apparatus 
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ngine | cylinder, or being a detached vessel communicating by pipes. The 


second, or whichever may be the last engine in the series, may be 
worked either as a condensing engine, or it may throw off its 
t steam into the atmosphere. The boiler for the supply of 
m to the engines working on the system of successive ex jon 
now introduced must be of course constructed for the generation 
of high-pressure steam. 
The present Invention of working a series of steam engines by 
@ successive expansion of the same quantity of steam may be 
beneficially resorted to for the economising of fuel, or for the 
augmentatiun of power, in almost every case which calls for the 
use of steam power; for inst:  & low-pressure engine 
may gain an increase of power from the same quantity of fuel, by 
having interposed betwixt its cylinder and the boiler a small high- 
pressure engine, which should take its steam first from the boiler 
at a somewhat higher tension, and, having used it, transmit the 
same to the cylinder of the low-pressure engine, the additional 
power required from the high-pressure engine being brought to act 
in concert with the previously existing machinery. If necessary, 
Eoiler must be augmented, to provide for the 





exert its remaining expansive force of the piston of the second 
engine in order, and so on through the series if more than two 
shall be ry were such arrangement allowing also, when deemed 
useful, of the admission directly from the boiler of an auxiliary 
quantity of steam to the cylinder of the second or of any subse- 
qnent engine; and the powers of these several engines may be 
either associated in one common object, the action of their pistons 
being directed upon one and the same driving shaft, or their respec- 
tive motive forces may be applied separately to distinct p 

The Invention does not consist in the transmission of a portion 
of steam in succession through two or mora working cylinders 
forming parts of one steam engine, and having their several piston- 
rods connected with the same working beam, which has been done 
before. Ido not claim as part of this invention any novelty or 
peculiarity in the form of parts, or in the construction of any of 
the several kinds of steam engines. My claim is confined to the 
arrangement and connection of two or more steam engines of any 
class or form in such a manner as to admit of their being wrought 
by the same quantity of steam passing in succession as the driving 
power through the working cylinders of each engine, with such 
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ROENTGEN'S (ERNST WOLFF’S) PATENT DRAWING, 1834. 


aupply of steam at a higher pressure than was before called for. 


en it is wished to gain an accession of power to a high-pressure | 


engine already erected it will only be necessary to join with it, 
upon the pri 

engine, to be worked by the disc steam of the high-pressure 
engine. On steam boats, and in other situations where a pair of 
low-pressure engines is employed, to profit by this Invention it will 
be necessary to substitute for one of the low-pressure engines a 


— of this Invention, an ordinary low-pressure | 


high-pressure one, through which the steam will be first worked | 


from a high-pressure boiler, and then passed to the low-pressure | 


cylinder. I 


on board of steam boats, or in other places, as in | 


steam locomotive carriages, two high-pressure engines be em- | 


ployed, greater available power may be obtained from the same 
consumption of fuel, by resorting to the principle of this Invention 
in superadding one or more low-pressure engines, or engines of 
adequately large cylinders, to be worked by the discharged steam 








MOEZELBOOT No. 1—-CROSS SECTION, 


to heat it, before the engines are set to work, as well as to be able 
to start the engines in any position of the cranks. When the 
temperature of the chamber is sufficiently raised, the direct com- 
munication from the boiler may be cut off by the stopcock ; but | 
it will frequently occur that it will operate bensielilie on the 
power of the engines to enable them to overcome a temporary 
augmentation of resistance to open this direct channel for the 
steam from the boiler to the second or other following engine; and 
even it may be used yee when the boiler gives a sufficient 
supply of steam, and it is thought necessary to work the first | 
engine at a lower pressure than that to which the 
boiler is fully adequate. 

From what has been stated, it will be apparent to those con- | 
versant with steam engines in what way the present Invention is | 
to be made available for an arrangement of two or more engines of 
any of the ordinary forms, bearing in mind that the first engine 
in the series must be constructed as a high-pressure engine without 
a condenser and its usual adjuncts, but furnished with an exit 
steam pipe to convey its steam either directly to the second engine 
or through a steam chamber, either forming a jacket to the second 


power of the | 





PADDLE WHEEL, 


| to me by His present Majesty King William the Fourth, 


AND HOLLOW SHAFT. 


of the two high-pressure engines. Thus it will be seen that the 
principle of this Invention may be beneficially and readily adopted 
in every case of the employment of steam power, and that it may 
equally advantageously be applied at a comparatively easy cost to 
already existing engines of every form. The particular modifica- 
tions of apparatus which will be most suitable in the adaptation of 
the principle to the various cases will readily suggest themselves to 
any competent engineer; such a person will have no difficulty in 
suiting his arrangements to the various forms of steam engine now 
in use in almost any situation. 

The Invention which I claim under the Letters Patent granted 
rin, 
date at Westminster,the T'wenty-sixth day of April, in the fourth 
year of his reign, consists in the employment of two or more steam 
engines, of whatever form of construction or principle of action, so 
arran, in a series or order, and having suitable connection one 
with the other, as that they shall be successively acted upon and 
made to work by the same quantity of steam which has been 
received from the boiler or steam generating apparatus in a state 
of high pressure, by the first engine in the series being allowed to 








| ings in 1884-5. 


modifications of the steam passages as have been herein referred to. 
This is my Specification. In witness whereof I have, this 
Twenty-fourth day of October, in the year One 
thousand eight hundred and thirty-four, hereunto 
set my hand and seal. 

ERNST (L.8.) WOLFF, 
And be it remembered, that on the Twenty-fourth day of 
October, in the year of our Lord 1834, the aforesaid Ernst 
Wolff came before our said Bord the King in bis Chancery, 
and acknowledged the Specification aforesaid, and all and 
everything therein contained and specified, in form aboye 
written. And also the specification aforesaid was stamped 

according to the tenor of the Statute made for that purpose. 
Inrolled the Twenty-fourth day of October, in the year of 
our Lord One thousand eight hundred and thirty-four. 


The reference to connecting the two shafts by gearing 
and the increase of power by the addition of a low- 
pressure cylinder was probably suggested by what was 
actually done when compounding the Hercules of 1829, 
as shown by the drawings reproduced ;* and this circum- 
stance ev: be sufficient to identify the drawer of the 
specification with the reconstructor of the 1829 Hercules, 
if there were not already sufficient direct evidence. 

The accompanying figure, a reproduction of drawing 
C 2, shows cross section and paddle-wheel of Moezelboot 
No. 1, plan and elevation of whose engines were repro- 
duced on page 63 of the number for 23rd January last. 
The hollow shaft therein referred to is shown even more 
ciearly in the present drawing. 

The inclined compound engines illustrated on p. 267 are 
those of the Kronprinz von Preussen, which, from the 
drawings being found among the archives of the Nether- 
lands Steamboat Company at Rotterdam, was believed 
to have been built and engined by that company. Research 
and inquiry, however, prove that the engines were made 
at the Sterkrade Works, now the Gutehoffnungshiitte, 
Oberhausen, for which company Roentgen acted as 
consulting engineer. Both of these facts are proved 
by a letter from Herr F. Kester, of Dusseldorf, 
addressed to the Gutehoffnungshiitte Company, of 
which the following is a translation:—‘“‘I can inform 
you, as far as my notes will allow, in reference to 
the steamer Kronprinz von Preussen, that the hull was 
built in Ruhrort, and the first compound engine with 
cylinders, 18in. high-pressure and 53in. low-pressure, both 
with 3ft. stroke, was made in Sterkrade from my draw- 
As the vessel did not attain sufficient 
speed, another engine with cylinders 20in. high-pressure 
and 36in. low-pressure was put in, also from my drawings 
in 1888-9, and which was originally intended for the 
steamer Stadt Mannheim, No.8 of the Gutehoffnungshiitte. 
The latter steamer then got a larger engine with cylinders 
of 2l}in. and 837jin. I believe the Nederlandsche 
Stoomboot Maatschipij have made a mistake, and mean 
the steamer Prinz Wilhelm von Preussen‘, built at the 
Gutehoffnungshiitte in 1836, and for which the general 
manager of the Dutch Company gave a sketch of the 
engine with oscillating compound cylinders of 17in. and 
33in. diameter. The engine, however, could not be made 
from this drawing, owing to a faulty design of the valve 
motion® ; and not until I had modified the same, and 
Mr. Roentgen agreed to the change, was the engine built 
by the Gutehoffnungshiitte Co. Roentgen had such full 
confidence reposed in him by the Kélnische Dampschiff- 


RoupPgELL, 





3 See Tue Encinger of 28th March, 1390. 
4 The original drawings bear the title of Kronprinz von Preussen. 
5 Roentgen had received no mechanical training. 
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fahrts Gesellschaft in those days, that they never built a 
steamship without having first obtained his approval.” 

The Kronprinz von Preussen was 150ft. long and 
19ft. Gin. wide on the water line with a draught of 3ft.; 
and her paddles—13ft. 8in. in diameter and 7ft. 6in. wide, 
with stepped floats like those of the James Watt*—made 
thirty to thirty-one revolutions. The cast iron engine 
frame, shown in the drawing, was replaced by one of 
wrought iron, the first made of that type, being strong, not 
liable to crack like the cast iron frames, and only half the 
weight. The boiler pressure was 601b. to 641b. The high 
and low pressure cylinders—of 20in. and 36in. diameter 
respectively, with a stroke of 3ft.—were inchned towards 
one another at an obtuse angle, though not so obtuse 
as that of the first Moezel-boot engines illustrated with 
the last article. As seen by the plan, the exhaust steam 
from the high-pressure cylinder s into a receiver, 
called “reservoir,” before entering the low-pressure 
cylinder. This circumstance, and the fact that the cranks 
are set at right angles, makes this a true compound 
engine, not very unlike many of modern design. The 
difference between the right angles of the cranks and the 
obtuse angle formed by the centre lines of the cylinders 
is compensated by drag links, which also afford a certain 
amount of elasticity when the shaft wears down in its 
bearings. The scale of 15 English feet is in the original 
drawing jin. to the foot; and the title in German is 
“Kronprinz von Preussen, Combinations Machine.” 
This drawing is not dated, but the date on the cross- 
section, “‘August, 1834,” confirms that given by Herr 
Kester. The vertical air pump, shown in the elevation 
of the engines and cross-section of the vessel, is 1ft. 8}in. 
in diameter, and its bucket is worked by a bent lever off 
the crosshead of the low-pressure cylinder. The engine 
with its wrought iron frame is described and illustrated 
in Nottebohm’s collection.* 

The balanced rudder—see p. 269—is to a scale drawn on 
the original of lin. to the foot. The drawing bears no title; 
but several reference letters relating to the alteration in 
red—reproduced dotted—all in the direction of strength, 
give evidence of Roentgen’s influence. The reference in 
German is as follows, “As the rudder post A is too 
slender, it must be made an inch thicker just above the 
rudder, and provided at the enlargement with a socket- 
bearing C, attached to the vessel by the bolt X, which 
passes through the stern timbers, and by the arms d d. 
The strap c, in which the lower journal of the rudder 
turns, must fit accurately over the socket-bearing C, as 
shown in Fig. 4, wherefore the strap c must be corre- 
spondingly strengthened. For better strengthening the 
rudder and attaching it to the lower bearing there are 
three arms, g g g, overlapping. Fig. 3 shows how the 
wood rudder must be strengthened.” 

Although this last of the old compound engines which 
we selected for illustration turns out not to have been 
built at Fijenoord, the investigation has established the 
facts that Roentgen was a recognised authority as far up 
the Rhine as Cologne, and that he designed an oscillating 
compound engine in 1836. On Roentgen’s death in 1848 
he was succeeded as general manager of the Netherlands 
Steamboat Company by Van Oordt, followed by Wolfson, 
and then Visser. The post was conferred, in October, 
1889, on Mr. D. Croll, to whom we tender our hearty 
thanks for having brought these interesting old drawings 
to our notice. 








AMERICAN TRANSATLANTIC LINERS. 


‘**Mr. AusTIN CorBIN, the great railroad and banking magnate, 
will establish the first transatlantic steamship line between this 
country and Europe by building eight 12,000-ton steel all-American 
steamships, capable of attaining a speed of twenty-four miles an 
hour, to run from Montauk Point, Long Island, to Milford Haven, 
England, iu five days. It isthe intention to take passengers on 
board across the river from New York, bound for London, whisk 
them down to Montauk Point in the finest vestibule cars in two 
hours’ time, send them over the ocean in five days, and land them 
in London in four hours after reaching the other side. Or, in other 
words, to complete the distance between the city of New York and 
the city of London in five daysand six hours. Nothing has hitherto 
stood in the way of a consummation of this scheme except the 
inability of Americans to run the ships as cheaply as do the 
English. The passage of the Postal Subsidy Bill, which grants 
4dols. a-mile to first-class ships, removes that disability from 
American enterprise. 

* Within two years’ time it is expected that the first four ships of 
this line will be in commission, and they will be the finest ships 
ever built in the world, the aggregate cost, it is expected, amount- 
ing to the enormous sum of about 12,000,000dols. Every comfort 
that the heart can wish or that human ingenuity devise will 
surround the traveller, and nothing but the most valuable and 





light express packages and the mails will constitute the balance of stated 


the vessels’ freight. It is contemplated that these ships will be 
able to make one round trip every three weeks, and that two 
departures will be made weekly from each end. 

‘* The terminus on this side of the water for the steamships is to be 
at the extreme eastern end of Long Island, distant from New York 
about 115 miles, at what is known as Fort Pond Bay, consisting of 
a beautiful ten fathom deep harbour, a mile and three-quarters 
long, and three-quarters of a mile wide, nothing being required but 
a breakwater, which can be built at comparatively small expense. 
Active pre tions will at once begin for the building of the 
necessary docks and terminal buildings, the expectation being that 
everything of that kind will be completed in ample time for 
the advent of the sbi 

“The harbour of Milford Haven, in England, distant 2781 miles 
from Montauk Point, is said to be one of the deepest, safest, and 
most commodious ports of Great Britain, containing the finest 
— in the world, and about equally distant from don and 

ive 3 

‘* This scheme has been in Mr. Corbin’s mind for the past ten years, 
and his plans and intentions are so well matured that he expects to 
at once see the Secretary of the Navy in order to obtain the latter's 
approval of the designs for the ships, so as to enable them to come 
under the provisions made by the Postal Subsidy Bill for first-class 
ships, and the construction which, in all probability, will engage at 
least four of our best iron shipyards, will immediately be com- 
menced, and the work pushed to as early completion as possible. 

“‘So much for American shipping as a starter. This enterprise 
will, beyond a doubt, be emulated by other Americans and the 
day when we will share in the carriage of our own commerce will 
not be far distant.”—Seaboard ( U.S.) 








6 Illustrated in Tue Enoineer of 27th June, 
7 Sammlung von Zeic! 
Dampfmaschinen. 


1890, vol. lxix., p. 525. 
hnungen einiger Aus. e‘tihrter Dampfkessel und 
Berlin, 1841. 





AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 


Manufacture of rails in New South Wales.—The New South Wales | 


Government have decided to invite tenders.for the manufacture in 
the Colony of 175,000 tons of steel rails, under special conditions. 
This offer is ——- the outcome of the agitation created by Mr. 
Mitchell, M.L.A., who was over in England recently for the 


of forming a company to develope the iron resources of this Colony ; | 
and for this purpose an expert, Mr. Ormiston, came to this Colony | 


to report on the advisability of working same. The rails are to be 
made from material to be entirely manufactured and finished in 
the Colony, and from other natural product of the Colony, and 


from coal, coke, or other fuel smelted and raised within New South | 
Wales. The delivery of the rails is to commence in January, 1893, | 
and will be spread over a period of five years, computed from the | 
the first three years of the | 


first day of that month. Duri 
currency of the contract this delivery is to be at the rate of 
25,000 tons per annum, and during the last two years the residue of 
the rails are to be delivered at the rate of 50, 
in such quantities and at such times as the Minister of Works may 


determine. The rails are to be delivered at such railway station | 


in the Colony as is nearest or most convenient of access to the place 
of manufacture. 

A certificate will be required from the Engineer-in-Chief for 
Railway Construction, the acting engineer, or such other person 
as may be appointed to give the certificate, as to the manufacture 
of the rails in accordance with the contract. The prices at which 
the rails are to be delivered will be determined in the following 
manner: At the beginning of each year during which the delivery 


of the rails is to take place, or as soon thereafter as may be con- | 


venient, the Agent-General for the Colony, or the officer repre- 


senting the Government in London, will fix and determine the | 


ave’ ice at that time ruling in London or Liverpool for rails | 
aie = kind and quality shipped in England to be landed on a | 


of a simi! 
public wharf in Sydney; and to the price so fixed the 


per annum, and | 


| on the Ohio River is 123 miles. The connection with the Ohio 
| river is recommended to be at Davis Island Lock, about six 
| miles below Pittsburg, making 129 miles in all, The Commission 
considers that the canal should be of sufficient size to admit 
| gunboats of the Concord and Yorktown class. The dimensions 
| therefore recommended are a navigable depth of 14ft., with locks 
large enough to pass a vessel 300ft. long and 44ft, m. To 
| supply the summit level of the canal near Pierpoint, eight 
reservoirs are proposed, with an aggregate storage capacity of 
2,050,412,360 cubic feet. The area of territory for this sup ly 
of water is about 124 square miles, The total cost of the is 
estimated at 26,375,190 dols. In regard to the traffic, the 
Commission estimates that by the year 1900 the stock of ore 
to come from the lake regions will be 5,567,000 tons annually, all of 
which could be better delivered by water than by rail. 

The new gunboats.—The nays Ba comparison has been pre- 
oe between the three new gunboats, Yorktown, Concord, and 
“aaa mentioned in order of age, the Bennington being the 
latest :— 








will add the ordinary cost of freight and insurance of landing the 


same in Sydney, such insurance to be free of particular average; | 


and from such prices thus fixed will be deducted the extra costs, 
if any, of i ion in the Colony over and above the cost of 
i ion in England, and the result will be taken as the basis 


upon which payment will be made by the Minister for the rails | 


delivered or to be be delivered during the then current year, 
subject to such modifications, if any, as may be provided. 


Minister is to have the power to terminate the contract, 


should it not be carried out to the entire satisfaction of the 
engineer, by x months’ no 
is to deposit as security, either with the t-General, London, 
or with the Minister of Works, the sum of £10,000; the money to 
be placed in some bank upon fixed deposit in the name of the 
Minister. Interest may be paid to the contractor on t 
A penalty of £500 per week or part of a week will be enforced for 
the non-completion of the contract within the dates fixed, and 
this money may be taken from the money deposited. 

The contractor may, however, enter into a bond with approved 
sureties for the payment of £10,000 in case of default. Provision 
will be made for progress pa 
Minister, and other matters. e contractor will not be allowed 
to assign the work or monies, and the Minister may require a 
declaration from the contractor that the tradesmen and others 
have been paid money due to them before handing over payment 
of any money to which the contractor is entitled. No free passes 
will be allowed the contractor or his agents on any of the Govern- 
ment railways, nor will any materials or articles of any kind be 
conveyed free of charge. 

Tenders will be received by the Minister for Works in Sydney 
and the Agent-General in London up to eleven o’clock on June 
24th next. Contractors will be required to state in their tenders 
whether they are prepared to carry out the contract at the rate of 
prices referred to above, or at so much per ton below that price. 

The following statement shows the cost of rails delivered in 
Sydney from January to June, 1890 :— 





giving six months’ notice in writing. The contractor | 


ents, for delay on the part of the | 


Yorktown. Concord. Bennington. 
| Pitch of screw, feet and inches 12’ 6” 18° 2°45" .. 18° 84” 
Grate surface, square inches .. Pn y = } 
: josed er er 
Forced draught system a { fireroom ** system system 
Capacity of furnace and combustion 
chambers above fire grate, cubic 
ite ery >. Ue OC 618°00 
Total heating to grate surface to 1 36°78 87°27 37°27 
Steam at boilers—average of bo! 
main engines—pounds 150° 50 164°30 .. = 165°00 
Steam at engines, nds 148°55 190°75 lw. 160°00 
Steam at first receiver, pounds 70°77 78°27 75°CO 
Steam at second receiver, —- ; 20°15 28°77 80°00 
| Vacuum in condenser, inches.. .. 24°93 24°05 24°00 
oe re eee 156°96 152°41 15100 
| Temperature of injection .. 40°4 36°0° 35° 
Temperature at discharg 92°6 105°5° 107° 
Temperature of feed .. .. .. .. 96°8 129°9° 150° 
Air p in fire room, inches .. 1°25 2°20... 2°40 
Revolutions of blowers .. .. .. 757°CO 497°50 .. 560°00 
of air pump engines .. 121°75 51°15. 56°00 
| Mean effective pressure, high-pres- 
sure cylinder, pounds.. .. .. 56°66 58°49 58°00 
| Mean effective pressure, interme- 
a cylinder, pounds 34°19 29°59 32°00 
Mean effective pressure, low-pres- 
sure cylinder, pounds... .. .. 10°87 15°18 14°50 
| Indicated horse - power of high- 
ure cylinders.. .. .. .. 1,015°17 928°74 997 °00 
| Indicated horse-power of interme- 
diate- ure cylinder ; 1,220°67 1,026°75 1,078°70 
Indica’ horse - power of low- 
ure cylinder... .. .. .. 969°44 1,355°80 1,286°(0 
| Collective indicated horse-power of 
| mainengines.. .. .. .. .. 8,205°28 3,814°30 3,361°70 
| Collective indicated horse-power of 
main engines and auxiliaries .. 3,302°25 .. 8,404°52 .. 38,471°70 


‘Strengthening foundations.—A method has rece nt'y beep patented 
| for strengthening foundations of loose material by injecting cement. 
In the case of a pier or other foundation of loose stone or rubble, a 
number of holes would be worked into the mass of stone to the 
required depth. Into each a hole in succession would be inserted, 
through which would be pumped water to wash away mud or dirt, 
and then a grout of liquid or semi-liquid hydraulic cement, pre- 
ferably mixed with sand. Only a small quantity is used ata time, 
and when each hole has been treated the operation will be repeated 
until the interstices of the mass of stone are closed by the gradual 
and successive accretions of cement upon the stones. The series of 
perations is repeated again and again at higher levels until the 
mass becomes a concrete mcnolith, This me' has been used in 
the reconstruction of a bridge on the New York and Northern 
Railroad, where it became necessary to rebuild a mass of masonry 
resting on a crib and rubble foundation, and extending to a short 
distance above the water-line. This it will be seen is Mr. 
Kinipple’s system, as we have previous:y pointed out. 
Steamship subsidves.—A Postal Subsidy Bill has been passe:i, as a 
substitute for the Shipping Bill. The Postmaster-General is 





Bull-headed Rails, 30ft., 80 lb. per yard, from Bolckow, Vaughan, and Co, 















































: 7m Cost per ton 
s . ice English | Colonial To in New 
Name of ship. Weight. Rate — Freight. jg charges. cost. South Wales 

og = ; (Sydney). 

1890. T. c. q. Ib] £8. d. € sdj €s8 dj tsad)/ead £ sd. £ 8s. d. 
M 9. Arcadia 20 rails 100 0 0 0 518 6 567 10 0} 7815 0 8 7 5| 710 O}| 662 2 5 612 5 
» 16. Damascus. . 312 ,, lll 8 2 8 518 6 682 7 2) 8715 0 918 6| 8 7 2] 7 7 612 6] 
May 29 ..' Angerona.. ot - “ 200 0 2 24 5138 6 |1185 4 1/12710 5 '18 0 1/15 0 0)129 14 7 6 9 6 
April 30.. | Routenburn tae 30014 1 4 5138 6 [1706 11 0/191 14 1 | 2618 3/2211 1/1947 14 5 6 9 ¢ 
» 27..| Hubbeck .. nae 199 11 1 20 513 6 | 118211 6|157 3 4 | 1716 5)1419 4 1322 10 7 612 6 

T-Rails, 801). 
March 22 Iberia a a 972 rails | 345 3 2 8 518 6 | 1958 17 10/271 16 6 |30 8 8/25 17 9] 2287 0 9 6 12 6 
May3 ..| MacCallum More .. 928 4, 331 8 2 8 513 6 1188017 2/211 5 9 | 2914 8/2417 2/ 214614 9 6 12 
June 19..| Orontes .. .. 478 4, 170 414 518 6 965 19 4/108 10 2 |15 7 2)1215 4/1102 12 0 6 9 6 
D H Rails, 30ft., 76Ub. per yard. 
March 7..| British General 652 ,, 221 41 4 418 8 | 108614 2/141 0 7 {18 810 _ 1246 8 7 5 12 8 
Feb. 26 ..| Lochee .. .. 204 ~«(y, 9915 0 0 418 3 490 0 6| 631110 8 8 4 —_ 562 0 8 512 8} 
Jan. 31 ..| Bayley 310 =, | 105 3 2 8 418 3 516138 9) 8216 7 818 0} 71710} 616 6 2 517 2% 
ST Rails, 30ft., 801b. per yard. 

Jan. 31 .. | Micronesia 1120 rails 400 000 5 1 6 | 2080 0 0/255 0 0 | 38317 8 -- 2318 17 8 5 15 1} 
March 25 Thephane .. o 19210 0 0 5 1 6 976 18 9112214 5 |16 410/14 8 9 1130 6 9 517 ii 
Jan. 30 .. | Australas 221 7819 2 8 5 1 6 400 11 8| 62 3 8 61510} 518 5] 475 8 9 604 





























At a meeting some time ago relating to this subject, Mr. 
Mitchell’s enthusiasm overstepped the bounds of correctness. He 
, “‘ The raw material could be put into the furnace here so 
much cheaper than it could be at home that there was no necessity 
for any artificial aid to make the iron industry in New South Wales 
a complete success. Pig iron in England cost from £3 to £3 10s. 
per ton. Here we could make it much cheaper. We could put all 
the raw material necessary to make a ton of pig iron into the 
furnace at £1 a ton. Labour would cost 10s., and depreciation of 
machinery, office, and incidental expenses would make another 10s., 
a total cost per ton of only £2.” 








AMERICAN ENGINEERING NEWS. 


Brooklyn sewer tunnel.—The description of this tunnel in the 
paragraph on ‘‘The American Society of Civil Engineers,” on p. 154, 
contained two inaccuracies. The tunnel is not, our correspondent 
says, being driven on the Greathead system, but on the Anderson 
and Barr system; and the iron pilot tunnel is not the full size of 
the tunnel, but only about 5ft. diameter. This pilot tunnel is built 
on the axis of the main tunnel, and forms a centre for radial 
bracing while the lining for the tunnel is being put in. The head 
of the pilot is kept some 10ft. or 15ft. ahead of the finished tunnel, 
while rear is in the finished tunnel. 

Ohio River and Lake Erie Canal.—The Commission which was 
appointed by the islature of Pennsylvania two years ago 
to investigate the feasibility of the project for a ship canal between 
Lake Erie and the Ohio River has made its report. e route 
recommended is from Lake Erie to Conneaut Lake, thence 
through the Shenango Valley of Western Pennsylvania to Pittsburg, 
a distance of 129 miles. The harbour at Erie, Pa., is not con- 
sidered available for the lake entrance of the canal, as it would 
make the canal twenty-two miles longer than from Conneaut 
r.. The distance -by the Shenango route to low-water mark 





authorised to contract with the lowest responsible bidders for terms 

of five to ten years, with American citizens, for ! the mails 
| on American steamships between ports of the United States and 
| such foreign ports—excluding Canada—as in his judgment will 
| best promote the postal and commercial interest of the United 
| States, the mail service to be distributed —— among the 
| Atlantic, Mexican Gulf, and Pacific ports. e vessels are to be 
American built ships, owned and officered by American citizens, 
and the crew is to be com of American citizens in the follow- 
ing proportions: During the first two contract years, one-fourth ; 
the next thre one-third, and the remaining time at least one-half. 
The vessels are to be constructed after the latest and most approved 
types, divided into four classes, as follows: First-class, iron or 
steel twenty-knot vessels of not less than 8000 tons—the American- 
English mails are to be carried on this class entirely ; second-class, 
iron or steel sixteen-knot vessels of not less than tons ; third- 
class, iron or steel fourteen-knot vessels of not less than 2500 tons ; 
fourth-class, iron, steel, or wooden twelve-knot vessels of not less 
than 1500 tons. Vessels of the first, second, and third classes are 
to be constructed with particular ref e to p t and econo- 
mical conversion into auxiliary naval cruisers, on plans approved 
by the Secretary of the Navy, strong enough to carry 6in. rifles, 
and of the highest known maritime rating. The compensation tc 
be paid for mail service is as follows :—First-class, 4 dols. per mile ; 
second-class, 2dols. per mile, by the shortest practicable route, for 
each outward voyage ; third-class, 1dol. per mile; fourth-cls 
two-thirds of a dollar per mile for the number of miles requi 
by the Post-office Department to be travelled on each outward 
voyage. Provision is made for deductions on account of omitted 
voyages or delays, for the transportation of a mail messenger on 
each vessel, for carrying apprentices or cadets of American birth 
—one for each pe as tons, for the use of the vessels by the 
United States as transports or cruisers upon payment to the owners 
of actual value at the time of the taking, and for the assignment 
to duty on the vessels, under furlough pay, of naval officers who 
may volunteer for the service, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

’ (From our own Correspondent.) 

THE extent of business which has this week been done at the iron- 

works has not been large, in consequence of the prevalence of the 

holidays. Few works commenced operations before Wednesday 
morning, and in many places nothing was done until to-day— 

Thursday. Indeed, the state of the market is such that numbers 

of establishments will be idle the whole week. 

The attendance on ‘Change in Wolverhampton yesterday, and in 
Birmingham on Thursday, was of a holiday character, many of the 
leading ironmasters being absent. The fact that next week is the 
week of the quarterly meetings had a tendency also to keep many 

ple away, under the impression that not very much would be 
re and in this assumption they were correct. Buying was ver 

generally postponed, alike in pigs and finished iron, and as 8 

rices, such tendency to change as was observable was in the 

Firection of decline. 

The quiet reports of the Scotch and Cleveland markets, and the 
want of activity in the American market, all tended this—Thursday 
—afternoon to keep down trade here, and the quarterly meetings 
will, it is anticipated, show only a quiet time. That any general 
reduction in prices will, however, take place next week, is impro- 
bable, because of the dearness of fuel. Very much will depend on 
the action of the coalmasters within the next few days. Mean- 
while open market quotations remain unaltered at £8 for marked 
bars, £7 5s, for merchant sorts, and £6 for commons. Sheets are 
still in a drooping condition at £7, and even a little under, for 
singles ; £7 5s, for doubles ; and £8, or a little more, for trebles. 
Hoops and strip are in fair demand at £6 15s, The tendency 
which is beginning to appear towards easier prices in coke gives 
some relief to pig producers, but this has not yet affected quota- 
tions, all-mine hot blast remaining about 70s.; part-mines, ds. to 
47s. 6d.; commons, 39s, to 40s. 

The chief event since last report has been the issue of the 
quarterly certificate by Messrs. Benjamin Smith, Son, and Wilkie 
of Wolverhampton, accountants to the Midland Iron and Steel 
Trade W The certificate has been presented to the 
Standing Committee of the Board, and it shows that the selli 

rice of all classes of iron by the twelve selected firms, as discl 

f the examination of their books, has been £6 13s, 7d. per ton. 

his is a reduction of 5s. upon the December returns, and if the 
sliding scale were in operation it would carry a reduction df 24 per 
cent. in wages. The scale has, however, been in abeyance for some 
considerable time, pending a readjustment of the basis. A meeting 
of the Wages Board is to be held to consider the accountants’ 
award, but it is understood that the masters will not claim 
the reduction to which they are entitled, but will allow the 
men to have the benefit of it. The reason for this course is 
stated to be that the masters do not wish to disturb the 

resent relative conditions of prices or rates in the 

idlands and the North of England sepectioa’ . The wages of 
the two districts are at present in a normal condition of relation- 
ship, 83, being paid in Cleveland for puddling and 8s, 6d. in this 
district. The 6d. per ton extra which the Midland puddlers are 
receiving over those of Cleveland is compensated for as usual by 
the yee cag Brey a ‘“‘extras.” Any reduction at present would 
bring wages below those of the North of England, since the recent 
accountants award there was insufficient to the extent of 6d. per ton 
to carry any drop, and Midland masters do not propose to reduce 
wages below those of Cleveland. The recently declared Cleveland 
return shows the average selling price for January and February 
to have been £5 17s. 11d., a reduction of only 1s. 10d. It would 
be useful to know the cause of this rather large difference of 

33. 2d. in the reduced ave of the two districts, inasmuch as 

the previous ascertainment for November and December showed 

the reduction to be only ls, 24d. and 1s, tively for South 

Staffordshire and Cleveland. The figures for November and 

December were:—South Staffordshire, £6 18s. 74.; Cleveland, 

£5 19s. 9d. The matter is the more important because the 

ascertainment demonstrates, in the opinion of many ironmasters, 
the necessity of altering the “‘ premium” still paid in South 

Staffordshire. 

The reply from the Bondholders’ Committee to the Mines 
Drainage Commissioners, containing amendments to the new Bill 
which the Commissioners are promoting in Parliament to obtain 
additional borrowing powers, and which amendments scem likely 
to thwart the whole purpose of the measure if persisted in, is 
exciting the deepest attention of the Commissioners. 

Read in this light, the remarks which were made upon the 
pers by‘ithe chairman on Wednesday at a ting of the 

Jommissioners, ome considerable importance. He stated 

that in the bondholders’ report he noted one important 

omission in the Commissioners’ favour, and that was the immense 
saving that would accrue if the Commissioners had the necessary 
levels, which would enable several of the engines to cease working. 

They had been severely criticised recently, They were told, 

among other things, that the mineowners did not know how to 

manage the business of the Commissioners, and that it would be 
an improvement if they had the assistance of some of the bond- 
holders, He held that the Commissioners did understand their 
business. Mistakes had, no doubt, been made in the past, but 

they had seen them and rectified them. Instead of having 120 

— at work, they had now only five large engines at work, and 

a few small ones. 

The Brass Trades Manufacturers’ Council, in Birmingham, 
recently gave notice of a 5 per cent. reduction off the bonus of 
10 per cent. paid to the workmen, to take effect from the 4th of 
April, and appealed to the masters outside the Council to support 
the reduction. Since that notice was issued the question of a 
Conciliation Board has been raised, and a deputation from the 
Brassworkers’ Association waited upon representatives of the 
Council in reference to the subject. Pendin, the consideration of 
the proposal by the Council, it has been decided to waive the notice 
for a reduction. As soon as the masters determine upon the 
course they intend to pursue as to the Board of Conciliation, the 
notice will be renewed or withdrawn. 

The question of female labour in the nail and chain trades is 
again exciting attention in this district in view of the proposed 
parliamentary interference. The leaders of the operatives engaged 
in the wrought nail and spiked nail trade in the Halesowen and 
surrounding districts have agreed upon the following proposals, 
which are to be brought under the notice of the House of Com- 
mons :—(1) That females shall be restricted from heading any 
— or jumped nails of any kind ; (2) that females shall be 
allowed to commence work when they have passed the standard 
required according to the Factory Act rules ; (3) that they appeal 
to the Legislature to restrict the hours of all males and po fn 8 in 
the nail trade, both spike and ht, and that the hours be from 
seven o'clock in the morning until six o’clock at night ; (4) that all 
masters, factors, and foggers fix lists of prices in convenient places, 
that all the operatives may see for themselves the prices of the 
nails weighed, and that each master, factor, or f r give each 
operative a note stating the size and class weighed, and the 
amount of wages paid ; also that all masters shall be bound to pay 
the full list prices until altered by a meeting of the trade. 

The North Staffordshire iron trade does not present an improve- 
ment in the condition which has existed for several weeks 
The number of specifications coming in from day to day are still 
seb Hoe insufficient to keep the works on with anything like regu- 

ty, and little over three-quarters time is being achieved. The 
end of the quarter being now nearly an accomplished fact, there is 
astronger objection on the part of ‘buyers to purchasing for 
extended delivery, until they have an opportunity of seeing what 
is likely to be done at the quarterly meeting. 

The sudden cessation in the receipt of valuable and weighty 








specifications from South America is being much felt at the mills 
and forges, as this was the most promising market with which this 
district has had transactions for none years. Unfortunately the 
probability of an early settlement of the existing chaos is by no 
means likely. Some fair lots have come in by recent mails from 
Australia, but still the volume of business now being done with that 
colony shows a very remarkable falling off as compared with former 


ears, 

. American indents are scarce, and the few coming in have been 
materially interfered with by the introduction of the McKinley 
Tariff Bill. 

Prices in North Staffordshire still remain on the low and un- 
remunerative basis which has characterised them for some time 
posts and there seems little likelihood of any early improvement. 

rown bar iron is quoted £6 10s. to £7, and Staffordshire 
makes £7 10s. ; common bars are selling at £6 to £6 5s. ; ship and 
tank plates £7 10s. ; hoops are quoted at £6 5s. to £6 10s., and 
angles £6 5s. to £7. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


OwING in some measure to the holidays, there has been less 
business than ever doing in the iron trade of this district during 
the past week, and, if anything, there is an increasing tone of 
depression throughout the market. The outlook of trade is so 
unsatisfactory that neither buyers nor sellers have any confidence 
to enter into transactions of any moment, and the general ten- 
dency is in the direction of the curtailment of consumption on the 
one hand and a restriction of production on the other. 

e hester Iron Exchange, on Tuesday, brought together 
but a thin attendance, and there was little or nothing doing in 
either pig or finished iron, with a continued want of firmness in 
prices, merchants, in the belief that the market will be still lower, 
—ey to undersell, whilst makers, to secure business, are 
compelled to follow the general downward tendency. Lancashire 
makers, who, as I have reported for some time past, are altogether 
out of this market at anything like their list rates, have practi- 
cally ceased quoting for the present, but they would be open to 
entertain offers, and buyers with orders to give out would no 
doubt be able to place them readily on the basis of 45s. for forge to 
46s. for foundry, less 24, delivered equal to Manchester. For 
district brands prices also are weak, with a general easing down 
on the part of makers to the minimum quotations that have been 
ruling of late. Lincolnshire iron does not now average more than 
about 44s, for forge to 45s. for foundry, whilst Derbyshire could 
be bought from about 44s. for forge to 48s. and 49s, for foundry, 
less 24, see here. . Prices sua tae brands —_ been some- 
what jar, especially as inton, makers asking for 
prompt daavery about Bra 6d. to 58s., whilst forward contracts 
could re ay x at 1s. 6d. to 2s. per ton under these figures, and 
good fou brands of Middlesbrough are readily obtainable at 
about 48s. 6d. to 48s. 10d. net cash, delivered equal to Manchester. 

The finished iron trade remains in an extremely depressed con- 
dition, and forge proprietors find increasing difficulty in securing 
orders to keep their works going even from hand to mouth, whilst 
prices show a continuing weakening tendency. Ordinary descri 
tions of crown bars do not now average more than £5 17s. éd., 
although some of the better qualities are still quoted at £6; hoops 
average £6 2s, 6d., and sheets £7 2s, 6d. to £7 7s. 6d. per ton 
delivered in the Manchester district. 

The steel trade remains very quiet, both as regards raw material 
and manufactured goods, Hematites meet with very little inquiry, 
and _ foundry qualities do not average more than about 60s., 
less 24, delivered in the Manchester district. In steel plates 
there is very little buying going on, and good boiler-making 
qualities do not average more than £7 5s. to £7 10s., although 
some Scotch makes are still quoted at £7 15s., delivered to 
consumers in the neighbourhood of Manchester. 

In the engineering trades most of the works have been closed 
several days during the past week for the holidays, and although 
the leading establishments as a rule are still well supplied with 
orders generally, there is a decidei tapering off as regards new 
work in prospect. 

With the holiday stoppages of the pits during the week, 
which in many cases have extended over three to four days, there 
have necessarily been lessened supplies coming upon the market, 
and all descriptions of round coal have been moving away freely 
with prices firm at fully late rate rates. Engine classes of fuel are, 
however, plentiful, so far as the commoner sorts are concerned, 
with if anything a tendency to ease down in price. At the pit 
mouth best coal remains at 12s. 6d.; seconds, 10s. 6d. to 11s.; 
common round coal, 9s, to 9s. 6d.; burgy, 7s. 6d. to 7s. 9d.; with 
best slack still quoted in some instances at 7s., good ordinary 
descriptions 6s, to 6s, 6d.; and common sorts averaging about 
4s. 6d. to 5s. per ton. 

The shipping trade has been only quiet, and although good 
qualities of steam coal delivered at the ports on the Mersey still 
average 10s. 3d. to 10s. 6d. per ton, common bunker coals are 
obtainable at as low as 9s, 6d. per ton. 

Barrow.—There is not much that is new to report this week in 
the hematite pig iron trade. The demand is quiet on all hands, 
and there is but a small business doing either on prompt or 
forward account, but the forward sales are especially light. The 
transactions in hematite pig iron have been largely confined to 
warrants, and this has resulted in reducing the stocks of the latter 
by 4343 tons this week, a figure which would have been much 
larger had it not been for the holidays. The stocks held have now 
been reduced to 185,099 tons. There is no variation to note in the 
number of furnaces in blast, forty being still working and 
thirty-six are standing idle. It is ex that a further reduction 
will soon be made in the output of pig iron, as makers still find it 
impossible to produce iron at a profit. They cannot, in fact, afford 
to sell within 2s. to 3s, per ton of the prices at which els of 
warrant iron are changing hands. There is a further edie to 
note this week in the value of warrant iron, transactions having 
been made as low as 47s, 3d. per ton net cash, the lowest point yet 
touched, while makers are asking 50s, to 52s. per ton for mixed 
numbers of Bessemer iron, net f.o.b. 

Iron ore is _— in tone and only a small business is doing, but 
prices are fairly steady at 10s. 6d. to 11s. 6d. per ton for average 

ualities, and this notwithstanding the fact that the mines are in- 

ifferently employed, and that stocks of ore are accumulating. 

The steel trade is quiet, and both industrially and commercially 
there is not too bright an outlook. It is true that some good 
orders are in the market for heavy sections of rails, but buyers are 
— for lower prices, and makers still quote £4 12s. 6d. per ton, 
with £5 15s. for light rails and £6 10s. for colliery rails, net f.o.b. 
The mills are employed five days a week. A better prospect is 
afforded in the steel shipbuilding material trade by reason of the 
hopes which are entertained of new shipbuilding orders being 

laced in this district at an early date. Prices remain unchanged. 

looms, billets, slabs, and tin-plate bars are all very quiet, and 
prospects do not favour an early improvement in the market. 

Shipbuilders have not booked any new orders lately, but they 
are busy, and before any depression affects any of the branches of 
trade, it is eonfidently expected that new orders of great importance 
will have been secured for Barrow yards. 

Engineers in the marine and general departments of trade are 
busy, and are likely to remain so for some time to come; indeea 
— are improving, and the better tone characterises the 

iler-making and ironfounding branches of trade as well. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THE pig iron trade is still in a very depressed state. Buyers are 
only covering their present requirements. The outlook is anything 





but encouragi It is feared that the miners will cause further 
trouble, and this will undoubtedly, in the opinion of those who 
ought to know, react speedily upon themselves. Without confi- 
dence as to the future, people hesitate to take in hand new work. 
Trade, police it briefly, is bei Agightened. Hematite pig iron 
can be bought, delivered at Sheffield, at 58s. 6d. per ton. Such a 
low price has not been reached since April, 1 Of course, at 
these quotations it is not necessary to say that iron cannot be 
made at a profit. Quotations for finished materials do not wary. 
Locomotive tires make £12 to £13 ; carriage and n tires, £10 
to £10 15s.; axles, £10 to £10 15s.; springs, £10; mer and 
Siemens steel billets, £6 to £6 5s. per ton. 

The coal trade keeps brisk enough. Generally the collieries are 
running full time. An order for 60,000 tons, which has hitherto 
gone to the North, has been taken in South Yorkshire, the differ- 
ence being merely 6d. per ton. Competition is equally keen in 
respect of other qualities. House coal is in very fair demand, and 
the London requirements, owing, no doubt, to the continued 
winterly weather, are well maintained. Silkstone house coal, in 
the best qualities, makes lls. 6d. per ton, Barnsley 1ls.; other 
sorts can be had from 8s. 6d. upwards. Steam coal is also in good 
request, the Humber ports taking fully average weights. Engine 
fuel fetches 7s. to 8s, per ton; inferior sorts, 4s, 6d. to 5s. 6d. per 
ton. Gas coal is still steadily called for. Coke is rather weaker, 
less being required in the trades of the district. Much interest is 
being taken in the International Congress of Miners now being 
held at Paris. It is not improbable that a strike for an eight-hours 
day may be insisted upon, but the idea of an international calamity 
of that description is considered out of the question. The promi- 
nent part taken in the proceedings by Mr. Thomas Burt, M.P., is 
— as hopeful of moderate counsels prevailing. 

he Sheffield cutlery houses are still troubled about the wages 
question. At one large establishment, where the business is chiefly 
with the United States, the number of men is being gradually 
reduced, and producti quently largely diminished. At 
another large factory the men, who have usually had abundant 
employment all the year round, now find themselves on short 
commons. All the difficulty is a matter of 5 per cent. Rather 
than make this concession the cutlers prefer to have three days a 
week. The employers consequently will not make for stock, and 
the result is an alarming increase of men on half time, with a 
tendency towards complete idleness. American houses—that is, 
manufacturers whose main market is the United States—now find 
that the McKinley Tariff Act is effective for its purpose. It is 
practically prohibitive of all the classes of cutlery most commonly 
used by the American people. Another market—France—is likely 
to be affected with even more severity if the French Government 
insist on the proposals they have in contemplation on the expiry of 
the present tariff. 
e silver and electro-plating houses have done very well of late, 
and in nearly every direction additions are being made to premises. 
There is now, however, a perceptible tapering off in the call for 
goods for the more important markets. The home demand has 
also slackened very materially. Still there is no lack of work to 
keep the hands a well into the summer. 

Rolling Mill Proprietors’ Association have issued a circular 

announcing an increase of 5 per cent. in the rolling discounts. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

In all departments of the iron and steel industries is trade 
declining, and business this week has been extra dull, on account 
of the holidays; indeed there has scarcely been a semblance of 
selling and buying, and prospects altogether appear very 
discouraging. e continued fall in prices of pig iron must 
shortly lead to the blowing out of more furnaces not favourably 
situated for producing at the cheapest rate. It is true that coke 
is coming down in value, but it has not fallen proportionately with 
pig iron, and still most of the coke manufacturers and merchants 
quote 14s. to 15s. per ton for blast furnace coke delivered on Tees- 
side, though this week there have been transactions at 13s. 6d. per 
ton, and there is every reason to believe that prices will be still 
lower. There is not now so much difficulty in getting supplies, in 
fact the supply is rather in excess of the requirements, though a 
considerable number of ovens have been stopped. ‘Some relief 
must also soon be obtained in wages. The employers and the repre- 
sentatives of the blast furnacemen had one conference last week ; 
they had another on Tuesday last, which has resulted in nothing 
definite; and a third conference will be held next Wednesday. 
The masters in the first instance claimed 12} per cent. 
reduction, the men offered 5 per cent. The employers then also 
intimated that a larger offer must be made, and they further 
stated, as an alternative, that they were prepared to renew the 
sliding scale arrangement, which had been abandoned in June, 
1890. The men this week did not offer to accept any reduction 
at all, but expressed their readiness to re-establish the late sliding 
scale arrangement, if it were considerably modified. To that the 
masters could not agree. Their offer was to re-establish the old 
scale in all its particulars, and not a modified form of it. The men 
are to say by Wednesday next whether they will have the old 
scale, or, if not, what reduction of wages they are prepared to 
accept. To protect themselves, the employers at the close of this 
week will give the whole of the men at the blast furnaces a fort- 
night’s notice to terminate their engagements. This will affect 
over 3000 men. When it is remembered that the Scotch blast 
furnace owners have reduced wages 20 per cent., the Cleveland 
ironmasters’ claim of 124 per cent. is not unreasonable, taking into 
account that the Scotch wages were lower to begin with. It is 
evident that the Cleveland masters are somewhat long-suffering, 
or they would not let negotiations drag on so long. Their action 
tends to keep the market unsettled and uncertain. The Scotch 
masters would quickly have brought matters to a head. 

Prices of pig iron this week are weak, and as there are no signs 
that the bottom has been reached yet, consumers and merchants 
are very reluctant about purchasing. Scarcely a single order can 
be secured for forward delivery, and the general consensus among 
buyers is that it is best to get the iron as it is required. This is a 

riod of the year when there should be the most activity in 
| roel and if in the spring so little is being done, it does not 
look well for the summer. Shipments of pig iron have been poor 
in March—about 10,000 tons less than the average of March for 
the past eleven years, and 4064 tons less than in February. As 
the Tocal consumption has also been reduced by reason of the 
holidays, nearly all the mills, forges, and foundries were —— 
the first two days cf this week though working on Good 
Friday. Less iron has been sent to Scotland, and altogether it 
is difficult to see how the ironmasters can avoid reporting an 
increase in stocks for March, notwithstanding that some of 
the furnaces have been blown out. The merchants quote 
about 39s. r ton for prompt f.o.b. deliveries of No. 3 
g-m.b. Cleveland pig, and some of the makers would also take 
that, but as warrants are so much lower consumers will not pay 
this. Middlesbrough warrants have been sold as low as 38s. cash, 
a lower figure than has been known since the summer of 1889. 
Connal’s stock at Middlesbrough on Wednesday evening was 
122,685 tons, or 1502 tons decrease on the previous Wednesday. 
No. 4 forge, which is in smaller local consumption, and is sent less 
freely to Scotland, has been sold this week at 38s., though 3d. 
more is generally asked. East Coast hematite is 52s. per ton 
for cleat cimbon, where locally required, but if the iron is to be 
sent out of the district where it will have to come into competition 
with West Coast iron, which is quoted 50s. at works, a lower figure 
has to be accepted. Next Tuesday the Quarterly Iron Market is 
to be held in the Royal Exchange at Middlesbrough, when facilities’ 
will be afforded for the exhibition of articles of interest to the iron 
and allied trades. ‘ 

The pig iron shipments during March from Middlesbrough, 
which practically comprise all that is exported by the Cleveland 
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iron trade, amounted to 66,435 against 70,499 tons in Februar: 
and 60,683 tons in March, 1890. e decrease as compared wit! 
last year was mainly in the oversea exports, these being very dis- 
——s this year, much less being sent to Germany—only 
840 tons, against 32, 980 tons in February, 1890—on account o' 


Welsh bars, £5 15s. to £6; steel rails from £4 15s, to £6, but 
lower prices are taken for heavy specifications. 

On *C midweek at Swansea there was little doing ; raw 
materials were reported weak, pig iron slightly firmer, and tin- 
plates held their own, quotations being the same as last week. For- 





a 

1 

the bad trade there and a plethora of native iron. To Scotland 
30,435 tons of iron were sent, against 37,432 tons in February and 
10,911 tons in March, 1890. The following shows the coastwise 
and foreign shipments for the months named :— 


Coastwise. Foreign. Total. 
Tons. Tons. Tons. 
March, 1891... 88,876 .. 27,559 66,435 
February, 1891 .. 44,585 25,914 70,499 
March, 1890. -» 16,986 43,697 .. 60,683 
March, 1£89 - 58,420 .. .. 88,894 .. .. 87,814 

Of finished iron 20,467 tons were shipped—18,401 tons in February 


—and of steel 10,860 tons, against 17,965 tons in February. 

The manufactured iron and steel industries are very dull, many 
firms are getting badly-off for orders, and therefore the Easter 
holidays have been more generally observed than usual. The cost 
of production is too large to alluw of profits at the present time, 
except ey the best situated firms, the eost of fuel especially being 
so much higher relatively than the prices obtainable for iron. It 
is satisfactory, however, to iron producers that manufacturing coal 
is co xing down in price. The Anderston Foundry Company, 
which to close half its establishment some time ago owi! 
to the collapse of South American business, has reo 
the whole of its works and again employs over 1000 hands, 
It has recently secured a large Indian anh for steel sleepers. 
Steel sleepers are now about £5 12s. 6d. per ton, and heavy 
steel rails £4 12s. 6d. per ton at works. Steel ship plates are 
£6 2s. 6d., less 24 per cent. and f.o.t., and iron ship * plates 
£5 12s. 6d., less 24 ver cent. Common iron bars are £5 12s. 6d.; 
iron angles, £5 10s.; and steel angles, £5 17s. 6d., all less 24 per 
cent. and f.o.t. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market was closed from Thursday to 
Tuesday for the holidays. When it reopened there was a fair 
inquiry for Scotch and hematite warrants at about the prices of 
the preceding week—Scotch selling at 42s. 10d. to 43s. 14d. cash, 
and hematite 47s. 1ld. to 47s. 8d. one month. The prices have 
since been marked by some fluctuation, but the business has been 
quiet. There has been scarcely any inquiry for Cleveland warrants 
in our market. 

Since last report six additional furnaces have been lighted up, 
making thirty-seven now in operation, inst eighty-nine at this 
date last year. The demand for oak tennis of makers’ iron 
increases but slowly, but it appears that makers are confident of 
doing a fair business in this class of iron before very long, and it 
is to its production that ~~ are chiefly directing their attention. 

The current prices of makers’ pig iron are as follow :—G.M.B. 
f.o.b. at Glasgow, per ton, No. 1, 43s. 6d.; No. 3, 43s. 6d.; Carnbroe, 
48s, 6d. and 48s.; Clyde, 59s. and 55s.; Gartsherrie, 60s. 6d. and 
56s. 6d.; Summerlee, 61s. 6d. and 56s. 6d.; Langloan, No. 3, 61s.; 
Coltness, No. 1, 66s.; No. 3, 56s. 6d.; Calder, 64s. and 56s. 6d.; 
Eglinton, 51s. and 50s. ; Dalmelli m, 56s. and 54s. 

It is expected that the demand for export will now begin to 
show some extension, although the prospect is not very en- 
couraging. 

The position of the manufactured iron trade is unsatisfactory. 
Some makers report that they had a little more inquiry previous to 
the holidays ; but at the best trade is dull, and it is difkcult to kee 
the works going full time. There is no improvement in the de’ 
from abroad ; this is the weak point of the business. At this time 
last year a large trade was being done for shipment in ordinary 
bars, so much so that makers were quite independent of the orders 
for cheap iron for India, and declined as a rule to supply any of it. 
Now, however, things are very different. Indian orders cannot be 
obtained, because the prices at which they are filled up on the 
Continent are much ioe what can be done here ; and, at this 
point, the questions of w and fuel come in. With reference to 
wages, these are regulated by the scale of the North of England, 
and by the report of the accountant there it appears that wages 
will continue unc for a period of two months. Fuel is 
gradually pegs but it is still much above what it wes this 
time last year, and it is thought that the demand for the Baltic, 
which is just about to set in, will prevent prices falling to any 
marked extent at present. , 

In the steel trade business is unsatisfactory. The inquiries that 
are being made are chiefly of a miscellaneous nature, and pur- 
chasers are still keeping back for reduced prices. In this they are 
encouraged by the position of the pig iron market. If there were 
to be any special firmness exhibited there, it is thought that the 
demand for steel goods would improve. Several orders have been 
placed for shipbuilding steel, but they are not at all sufficient to 
occupy the places of the contracts that are fast being completed. 

The coal trade is fairly active. Indeed, there is a large business 
being done. The output is, however, very great, in consequence of 
the colliers working fully, so that it is not easy to disp of the 


is not strong, but the holiday week is not a fair test 
of business. Next week indications as to future trade will be more 
valuable. Coke and patent fuel quotations remain. 

The shipments of tin-plates from Swansea last week were limited 
to 69,544 boxes, and only 65,007 came from the works, 

The condition of the Welsh me ne Union is the subject of a 
good deal of local discussion, and it was stated at Newport this 
week that the books of the Tin-plate Workers’ Union had been, in 
agreement with the promise given to the Swansea executive on 
Saturday last, handed over to Messrs. Parsons and Robjent, the 
appointed auditors. Various and conflicting statements are being 
made as to the di 1 of the funds of the union, but it will be 
only fair to withhold opinion until the auditors have pleted 
their task. 

The strike of Messrs. Vivian's colliers continues. At the last 
meeting it was stated that the men were open to accept anything 
based on arbitration and the decision of an umpire. 

Two other strikes are waging at Swansea, one of tailors, and the 
other of painters and paperhangers. I instance these as showing 
the restlessness of labour. 

The annual meeting of the Monmouthshire and South Wales 
Miners’ Provident Society was held on Tuesday at Cardiff, Sir 
J. D, T. Llewelyn in the chair. The annual report, to which I 
have previously referred was read, and showed in many respects a 

ratifying state of things. It was, however, pointed out by the 

hairman, that if the amount received from lessors should in time 
prove inadequate, it would be well to resort to parliamentary 
procedure. 

It has been previously advocated in this column that the land- 
lord should not, out of sympathy or sentiment, be asked to con- 
tribute, but be legally rated to do so. 

The Plymouth Colliery dispute has been settled. 

The Merthyr and Aberdare Colliery Association held their 
annual meeting on Saturday at the Boot, Aberdare, and the report 
of progress was welcomed heartily. The ‘society is now numerous 
an highly influential, and is confined to colliery officials. 

Pitwood is at 15s. per ton, Cardiff. 














NOTES FROM GERMANY. 
(From our own Correspondent. 

THERE is no improvement in the general condition of the iron 
industry over here, which is worthy the name. The greatest 
reserve is being practised both in producing and in consuming, and 
general scarcity of new work continues to be complained of, 
although some substantial orders are supposed to be on the market. 
This is very different from the usual activity towards the end of 
the first quarter of the year, when even the interruption caused by 
the temporary cessation of work during the Easter holidays is felt 
to be an inconvenience. 

In Silesia business continues extremely quiet, both in raw and 
finished material. The rolling mil] convention has resolved to 
reduce the basis price of pig iron M. 5 p.t. from Ist of April, while 
the price for sheets is to be raised M. 5 p.t. Ata tendering of 
2600 t. steel rails, held at Breslau on the 18th inst., the Silesian 
works offered at M. 129 p.t.,as on the 27th of February. The 
Austro-Hungarian iron market has been very quiet, and even in 
some measure depressed upon the week. ere is still a fierce 
competition being carried on between Rhenish-Westphalian and 
Austro-Hu: ian works. Last week a Prague firm has sold bars 
to Rheinland. Westphalia at the ruincus price of M. 120 p.t. free 
Dortmund. In these parts, as well as in many others, it may now 
be said the first quarter of 1891 has not realised the expectations 
that had been entertained with regard to iron business, 

The French iron market, to all appearances, is on the way to im- 
provement. Prices have as yet not Seo advanced ; still, they have 
somewhat gained in firmness. Bars No. 2 are noted at present 
140f. to 145f. ; girders, 145f. to 150f. ; sheets No. 2, 170f. to 175f. ; 
No. 3, 200f. ; steel plates, 200f. ; heavy boiler plates, 160f, to 165f. 
p.t. 

Belgian iron business remains lifeless, and there is little hope for 
improvement in the near future. A ——— s uncertainty and 
even insecurity is prevailing throughout, chiefly caused by the 
labour difficulties, and the actual situation is looked upon as a very 
serious one. There is an almost total atsence of orders ; and the 
works, especially the rolling mills, are in a miserable condition. 

Export trade during the first two months of the year 1891 shows 
a decrease of 1200 t. in steel rails ; in bars and girders 4000 t.; in 
steel manufactured goods 600 t.; against the same period the year 
before. The Belgian coal market, on the other hand, remains 
firm in all branches. House fire coals average 16f., 17f., and 18f., 
according to quality ; second qualities 12f. to 14f.; nuts 10f. to 12f. 
Coke has been sold at 17°50f. of late. Import figures for the first 
two months of the year show: For coal, 231,256 t.; inst, 
324,872 t. the year before. This decrease of nearly 100,000 t. is 
chiefly attributed to the interruption of navigation, and to the 





supplies coming into the market. Sellers are, therefore, much 
more anxious to do business than of late, and they have been sub- 
mitting to slight reductions for certain kinds of coal. The current 
rices are as follows:—Main coal, f.o.b. at Glasgow, 8s. 6d. to 
9d.; splint, 9s. 3d. to 9s. 6d.; ell, 9s. 4d. to 9s. 9d.; steam, 
10s. 9d. tolls. The shipments at some of the ports in the past 
week have been very good. 

Messrs. Blackwood and Gordon, Port Glasgow, have just received 
an order from the Ceylon Steamship Company, through the 
managers, Messrs. Walker Brothers, Bishopsgate-street, London, 
for the building and engineing of a steel screw steamer of about 
600 tons and 700 indicated horse-power, for passengers and ca) 
service round the coast of Ceylon. The vessel, which will be 
built to the specifications and under the superintendence of the 
company’s consulting engineer, Mr. David Pollock, cf Glasgow, is 
intended to attain a good rate of speed. They have also received 
an order from Messrs. Hill, Gomes, and Co., for an additional 
steamer for trading in Brazil, somewhat similar to, but shorter 
and less speedy than the twin-screw steamers Iris and Satellite, 
recently finished by them for this company. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE present week is a broken one, and the totals all round will 

small. Few of the colliers went to work before mid-week ; 
and at the docks, offices, and on ’Change there is a perceptible 
dulness, 

Quotations remain much the same. Best steam is at 14s. 6d. to 
14s. 9d., and seconds of all kinds from 12s, 9d. to 18s. 6d. 

There is no improvement in iron and steel, though, considering 
that Swansea imported 980 tons of pig, and Newport 1100 last 
week, in addition to local make, it is evident that some business 
is being done. At Cyfarthfa pig is still being stocked, and the 

ield of the furnaces at Cardiff is sent vié Rhymney to Dowlais. 

e latter fact has aroused the fear that an important part of the 
Dowlais plant will be disused, but there are no signs so far, —- 
any day furnaces in several quarters may be dam’ down. e 
census will show, I am told, an increase of 11, houses in the 
Merthyr parish, which includes Dowlais, and 15,000 more people. 
This does not look like a declining condition. The average make 
of steel bar is being turned out at the chief works,and transmitted, 
principally by rail, to the tin-plate works in the Monmouthshire 
and Swansea districts, Llanelly, and Briton Ferry. 

Pig iron, Glasgow, has been fluctuating again, and left off steadier 
at 42s, 10d, Yorkshire No. 3 isat 33e. 9d. ; Welsh hematite, 55s, ; 





ly small import of English coal. Import of coke from 
England, as well as from Germany, has very considerably increased. 
Export in coal rose from 666,514 t. on 760,421 t., whereas export 
in coke went down from 221,192 t. to 164,816 t. 

Rhenish-Westphalian iron busi has ined practically 
without change a week. There is still no indication of 
ne perceptible in the ore trade, and prices are with 
difficulty maintained. ey are, for spathose iron ore, M. 7°40 
to 8°20; for roasted ditto, M. 10°50 to M. 11 p.t. at mines. Pig 
iron remains very quiet, and only the most limited business is 
being carried on, owing to the general uncertainty of the market. 
Foreign competition being exceedingly keen in some sorts, the 
Rhenish-Westphalian pig iron convention resolved to reduce the 
— for foundry No. 1, M. 4p.t.; for No. 3, M. 3 p.t.; for 

ematite, M. 4 ee ; basic, M. 1 p.t. ; Bessemer, M. 2 p.t. 

The demand for spiegeleisen has been rather more quiet during 
the week ; M. 60 is still being paid for the 10 to 12 p.c. e. 
Rhenish- Westphalian forge pig No. lis noted M. 54 to 55 p.t. ; 
No. 2., M. 52; No. 3., M. 47 2. Siegerland quality, M. 49 to 
51 p.t. ; foundry pig, No. 1, M. 71; No. 3, ; and basic, 
M. 48 ; Bessemer, M. 53 to 62 p.t. On the finished iron market any 
changes of importance have not taken place. Bars continue in 
quiet demand, and the works moderately employed. Girders also 
are in fairly good call, buyers providing themselves for the 
approaching building season. Plates, especially those for boiler- 
making purposes, are only in dull request, and the works, for the 
greater part at least, not sufficiently occupied. Prices for plates, 
as well as for sheets, are extremely depressed at present, and not 
paying, besides being, in many cases, only nominal and therefore 
uncertain. This is chiefly due to the works not belonging to the 
Syndicate, which try to sell at any price. Foundries and machine- 
shops, as well as wagon-factories, complain of irregular and 
unremunerative employment. 

At a tendering for steel rails at Bromberg M. 125 p.t. at works 
was the lowest offer, others ranging between M. 128 to 131-50 p.t. 
Latest list prices, per ton at works, are as follows :—Good merchant 
bars, M. 135 ; angles, M. 140 to 145 ; girders, M. 125 to 130 ; hoops, 
M. 145 to 150; steel billets, M. 90; heavy boiler plates, M.1 - 
tank ditto, M. 155; steel —, M. 160 to 165 ; tank ditto, M. 135 
to 140 ; sheets, M. 135 to 140; Siegen thin sheets, M. 125 to 135; 
iron wire rolls, common quality, M. 128 to 130 ; drawn wire in iron 
or steel, M. 140; wire nails, M. 150 ; rivets, M. 180; steel rails, 
M. 127 to 132; fish-plates, M. 135 to 160 ; steel sleepers, M. 130 to 
135 ; complete sets of wheels and axles, M. 300; axles, M. 220; 
steel tires, M. 220 to 235 ; light section rails, M. 110 to 115. 

The total production of gig iron in Germany, including Luxem- 
burg, was for February, 1891, 331,660 t., of which 139,036 t. were 
forge pig and spiegeleisen, 29,248 t. Bessemer, 122,117 t. basic, and 








41,259 t. foundry pig. In February, 1890, production was 
362,026t; in January, 1891, 348,355t. From January lst to 
February 28th, 1891, 680,015t. were produced, against 736,092 t. 
for the same period the year before. 

It appears the miners of the Saar district have been more docile 
to the lectures of their agitating leaders than those of the 
Rhenish- Westphalian district, for whereas from the first at least 
three delegates will be paid to visit the Paris conference, the latter 
only assisted by very scanty contributions, down to 5s, 2d. a-week 
at Dortmund. 

There is a rumour that the well-known Herr Gruson is intending 
to retire, on the Ist July, from the position at the head of the 
works which bear his name. Advanced and failing health are 
believed to be the cause of a change which will be much regretted 
in industrial circles. 

It is reported from Franfort-on-Maine that the German Emperor 
has contributed M. 10,000 towards the transmission of electric 
power from Lauffen-on-Neckar to Frankfort, in consideration 
of the importance of the undertaking to questions of national 
economy. 

The result of the census of Ist of December, 1890, is now pub- 
lished by the official Reichsanzeiger. By this it appears that 
Germany has, since 1885, had increase of population $665,138 
—= 5°7 per cent. The 2086 inhabitants of Heligoland are not 
included in this, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 25th, 1891. 

THE latest advices from Western commercial centres are that 
there is an improvement in business, and this fact is borne out 
by recent traffic returns. The improvement is shown in an 
increased distribution of wheat, corn, and cotton, as well as in 
hardware and farming implements; there will also be a great deal 
of activity in building, especially in Chi Builders, architects, 
and constructing engineers are in the midst of preparations for 
active operations in all directions. Building material is low in 
price, and investments last year in that direction having proved 
profitable there is nothing to interfere with a repetition of the 
activity of 1890. In Boston and Philadelphia a vast amount of new 
building is arranged for. At Pittsburgh, Cleveland, and other 
iron centres a good business is reported, especially for standard 
brands of forge and foundry iron and structural material. There 
is also a demand setting in for pipe material. Natural gas 
territory is being developed wherever the assurances are favourable. 
A great deal of new territory is being found. The natural gas area 
is much wider than was originally supposed or thought probable. 
The steel rail makers are complaining over the backwardness of 
buyers. The business of the past week has been confined to 
small lots running from 100 tons to 1000 and 2000 tons. Repairin; 
requirements this year will absorb probably 500,000 tons. vera 
Southern railroads will be in the market for steel rails, to replace 
iron rails. The adjournment of Co has not brought that 
activity which a great many predicted. There are a number of 
difficulties in the way of an diat ption of busi upon 
a large scale. It is estimated that the volume of business 
throughout the country is now from 15 to 20 per cent. below the 
average. The bituminous coal trade is very active in all parts 
of the country, but there is an lation of anthracite equal to 
over two weeks’ production, which is a large surplus. Bridge 
builders have about completed work on several large bridges. 

The condition of the iron trade throughout the States has not 
changed for a few days. Large buyers recognising the weakening 
tendency in prices, see no occasion for placing their orders. Steel 
rail makers have made a few contracts at 30°00 dols. to 31°00. Con- 
tracts for steel billets within the past six or eight days will foot up 
20,000 tons on a basis of 28°00 at mill. Large orders are ore | to 
be placed within a few days in this city for structural material for 
railway construction purposes, Advices from furnaces in Alabama 
and Tennessee show prices are strong. 

The production of iron for the first two months of this year 
foots up 1,188,132 tons, as against 1,486,070 tons for first two 
months of last year. The restriction continues at about the rate 
of forty thousand tons per week. noes mills are not crowded 
with orders as they were a year ago. Railroad earnings are not up 
to the average—in fact, general business has dropped off very 
largely throughout the country. Thisis only temporary, however. 
Stock speculation is at a standstill. East bound tonnage from 
Chicago has fallen off so far this year 300,000 tons. Coke ship- 
ments over the Pennsylvania road have fallen off three-quarters. 
An improvement is sure to manifest itself in a short time. 

Building operations will be next week in this city, and a 
great deal of work is in contemplation. The increased net earnings 
on 125 roads for January was 12 per cent. as against January last 

ear. 
g The shipments of gold to Europe have not affected the money 
market, notwithstanding they amounted to two million dollars for 
the week. The surplus reserve is now about nine million dollars, 
as against fifteen million dollars two months ago. Besides this, the 
New York banks have lost fourteen million dollars during the same 
time in loans, : o 

Notwithstanding the discouraging indications just at present, it 
is probable that there will be a general resumption of activity early 
in April. The cause for the present op) conan is the anticipation 
of still lower prices in nearly all | ang roducts. Machinery 
makers are remarkably busy. The demand for coal is moderate. 
A great deal of new capital is being invested as usual in the 
Southern States, 














THe JUNIOR ENGINEERING SocieTy.—At a meeting of this 
Society, held at the Westminster Palace Hotel on the 20th ult., 
a paper was read by Mr. H. Young, jun., on ‘Iron from the Ore 
to the Casting.” The author first traced the history of cast iron 
from the Biblical ages to the present time. It was not known in 
this country until the fourteenth century. The iron fields were 
then in Sussex, and the balustrade which surrounds St. Paul’s 
Cathedral was cast in that county at the Lamberhurst furnace, 
and according to the account-books cost £11,202 0s. 6d. Recently 
new railings of identically similar design had been made by 
Messrs. H. You: Co, as an enclosure to the new statue of 
Queen Anne, and had cost £110, or £1 3s. per foot run, as com- 
pared with £8 14s, per foot run in the case of the balustrade. 
Considering the increased price of materials and of labour at the 
present time, it was surprising that the cost of production had so 
greatly diminished. The author proceeded next to an investigation 
of the character of the various ores, Chemically pure iron was 
obtained by reducing ferric oxide by hydrogen, the resultant powder 
taking fire spontaneously on exposure to the atmosphere. Roasting, 
weathering, and the general preparation of ores before entering 
the blast furnace, were fully treated, and the methods adopted for 
the utilisation of slag and of blast furnace waste gases were dis- 
cussed. The capillary structure of slag wool was shown by aid of 
a microscope. e chemical chanjes —— place in the furnace 
were explained, as were also the chemical and physical properties 
of the different grades of pig iron and their crystallisation, To 
avoid much unnecessary labour and consequent expense, it was 
very essential that designers of cast ironwork should a 
thorough knowledge of the nature of the material they were 
dealing with. In illustration of the paper an extensive series of 
diagrams was exhibited, and a very complete collection of 
mens which had been furnished by the Bowling, Carron, Caulder, 


ig 
Tipton Green, and Weardale companies, and by Messrs. F, Joncs 
and Co,, and Messrs, D, Anderson and Son. A practical demon- 
stration of founding constituted an interesting feature of the 
evening. Two moulds were prepared—cne as an example of 
statuary and the other of ordinary work—and the castings in tit 
and lead respectively were successfully produced, 























Apri 8, 1891. 


THE ENGINEER. 


2738 








NEW COMPANIES. 
Pe following companies have just beon regis- 


“Arbey” Wood Wool Packing Company, Limited, 

This company was istered on the 18th inst., 
with a capital of £50,000, in £5 shares, to pur- 
chase the ‘‘Arbey” Wood Wool Company, 
Limited, and to carry on the business of wood 
wool dealers and manufacturers, iron and brass 
founders, and engineers, The subscribers are :— 


Sha 
P. M. Taylor, 29, Threadneedle-street, E.C., stock- 
TE 60 Ryin-wer-whi Cas ah 06 00. 06 
W. Manian, 109, Fenchurch-street, E.C., merchant 


E. Fockel, 15, Silk-street, E.C., secretary .. .. 
E. R. Mellor, 17, Clarence-road, Kew Gardens, 


A ¢ Kendrick, 8, Richmond-road, Shepherd's 
u OGRE) We tke es ae eS er ee 

. F. Joh » 29, Sandford-road, Stoke 
» RR e-PRO ee a 
Miss Chapple, 27, Speerham-road, Brixton, 8.W. 
The number of directors is not to be less than 
three, nor more than seven; the first being Dr. 
G. B. Clark, M.P., H. 8, Foster, W. Marrian, 
and P. M. Taylor; qualification, 50 shares; 
remuneration, £100 each per annum, and a 
vercentage of the age Registered by Messrs, 
Soden and Sons, 120, Chancery-lane, W.C, 





1 
1 
1 
1 
1 
1 
1 





Automatic Water-saving Lift and Hoist Company, 
Limited, 

This company was registered on the 18th inst., 
with a capital of £6000, in £1 shares, to adopt an 
agreement dated the 16th March between R. 
Cary, of the one part, and J. J. Truran—for the 
company—of the other part, to carry on the 
busi of facturers of and dealers in 
elevators, cranes, hydraulic and other engines, &c. 
The subscribers are :— 





8) 

A. Gattercole, 33, Cambria-road, Camberwell, 
clerk oo ed, ae. we: “Se. Oe oan ae oe 
22, Elgin-avenue, Paddington, 
H. England, 68, Barking-road, E., clerk |. 
G. = Armstead, 43, Sutherland - street, 8.W., 
SEP aera aera eee ee 

W. Middleton, 23, Carlton-vale, Maida-vale, clerk 1 
C. W. Porter, 204, Liverpool-road, N., stationer .. 1 
E. M. Batters, Broxbourne, Herts, solicitor. . 1 


~ 


The number of directors is not to be less than 
three, nor more than five; the first being F. F. 
Powell, R. Carey, and R. F. Carey; qualification, 
100 shares; remuneration, chairman £150 per 
annum, anc directors £100 per annum. Solicitors, 
Messrs. Stockpoole, Batters, and Co,, Pinners 
Hall, Old Broad-street, E.C. 





Bromfjield-Ingersoll Rock Drill Company, Limited. 


Tois company was registered on the 20th inst., 
with a capital of £25,900, in £5 shares—of which 
180 are founders’—to enter into an agreement 
mentioned in clause 3 of the articles, to purchase 
patents, and to carry on the business of 
mechanical engineers, millwrights, metallurgists, 
toolmakers, &c. The subscribers are:— 


Shares 
R, Middleton, Leeds, engineer... .. .. .. .. 
J. Stevens, 9, Fenchurch-avenue, E.C., engineer 
W. Harding, Town Works, Leeds, engineer... 
C Middleton, Victoria-square, Leeds, engineer .. 
w. an 16, Ash-terrace, New Leeds, 
A. T. Perkins, Chapel Allerton, Leeds, solicitor... 
H. G. Blackham, Park-row, Leeds, accountant .. 
The number of directors is not to be less than 
five, nor more than seven; the first being W. 
Ackroyd, E. T. Bromfield, S. Ingersoll, R. 
Middleton, H. Stonehouse, and J. Stevens; 
qualification, £100; remuneration to be fixed 
at genera! meeting. Solicitors, Messrs. Middle- 
ton and Sons, Leeds. 


te et 


at et tt 





Lytham Pier and Pavilion Company, Limited. 


This company was registered on the 19th inst., 
with a capital of £10,000, in £1 shares, to adopt 
an eement dated the 3rd March between the 
liquidator of the Lytham Pier Company, of the 
one part, and J. H. Harrison—for the company 
—of the other part, and to erect and maintain at 
Lytham, Lancashire, a pier, with concert-room, 
baths, &c. The subscribers are:— 


*J. T. Fair, Lytham, stockbroker .. . 
W. E. Thornley, Lytham, schoolmaster... oe 
A. H. Wadsworth, Lytham, yarn agent “a ee 
*J. Stevenson, Lytham, merchant... .. .. .. 
*R. A. Dawson, Lytham, inspector... 
*R. P. Threlfall, Fishergate, Preston, 
a Serr 
J.C. Walker, Lytham, solicitor .. .. .. 
The number of directors is not to be less than 
three, nor more than seven; the first being the 
subscribers denoted by an asterisk, in addition 
to T. Fair and W. Brown; — 100 


Shares. 


wine 


tt et tt 


shares. Registered by Messrs. Jordan and Sons, 
120, Chancery-lane, W.C, 


Patent Pneumatic Pump Company, Limited. 


This company was registered on the 21st inst., 
with a capital of £12,500, in £1 shares, to adopt 
an agreement to be made between H. H. 
Partridge and the company, and to carry on the 
business of makers of patent pneumatic pumps, 
mechanical and general engineers, boilermakers, 
iron and brass founders, &c, The subscribers 
are :— 


*H. H. Partridge, Dunstan House, Emdon.. .. 
8. J. Holliday, 86, Colmore-row, Birmingham, 
IR aa) wiih eer h So") aa akie ae: 4s 
*J. R. R, Keane, 2, Storey’s-gate,S.W... .. .. 
E. C. Richardson, Wednesbury, bank manager .. 
a ©. E. Smith, Wednesbury .. .. oe 
E. T. sam gee W PRUUEEEG ce ce 00 
J. Millward, 124, Villa-road, Handsworth .. 
The number of directors is not to be less than 
three, nor more than five; the first being the 
subscribers denoted by an asterisk; qualification, 
£250; remuneration, £150 per annum. Solicitor, 
Mr. A. 8, Bennett, 23, Temple-row, Birmingham. 


ee 








_ THE WorRLD’s PoruLaTION IN 1890 is stated 
in the ‘‘ Proceedings” of the Royal Geographical 
ey for January, 1891, to have been 
1,487,600,000, representing an ave of 31 to 
the square mile, and an increase of 8 per cent. 
during the decade. 





THE PATENT JOURNAL. 
Condensed from “The Illustrated Ofteial Journal of 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
—_ oe the communicating party are 
ica. 


17th March, 1891. 


4781, Repucinc Friction on Fisaino Lines, W. H. 
Foster, Ashbourne. 

am. SuutrtLx Guarp for Looms, J. Pickup, Black- 
burn. 

4738. Toncue Rests for Loom Suurties, J. Wadding- 
ton, Bradford. 

4784. Cray, &c., Pipes, J. Morton, Halifax. 

a pied Leatuer, T. M. Cockroft and R. Farmer, 

5. 


4786. Divinc Dresses and Hetmers, A. E. Stove, 
mdon, 
7. AppLiances for Feepinc Birps, T. Marsden, 
Manchester. 
4788. CaLcininG Limestone, W. Thompson, Stratford- 
upon-Avon. 
4739. Bicycve Seats,.C. E. P. Antram, Riding Mill-on- 


Tyne. 
4740. Evectric 8igNatuine for Raitway, C. F. Attree, 


mdon, 

4741. Sowinc Seep, R Bickerton and R. B. Bickerton, 
London. 

4742. Co.tectinc and Loapine Hay, A. H. P. Blunt, 
London. 

4743. “ ENGaGep” 
London. 

4744. TemPERANCE Beverace or Beer, E. H. Wagner, 
London. 

4745. Removine Mucitace, G. Barker.—(/. 
Aikens, Canada ) 

4746. Fittinc Borries, G. Bowen and TT’. Minshall, 
London. 

4747. Pen for Housing Animas, &c., 4. Gardiner, 
Norwich 

4748. CottectinG and Cueckine Fares, H. Brockel- 
bank, London. 

4749. Bicycies, H. Briggs, London. 

4750. Mareriacs for Buitpinc Purposes, The Société 
Anonyme Ardoisi¢res de Deville and V. V. der 
Heyden, London. 

4751. ELectricaL Transportation, O. Imray.—(S. S. 
Wheeler and C. 8. Bradley, United States.) 

4752. Cookino under Recisterep Stoves, 8 Osborne 
London. 

4753. Srartinc and Stoprinc Motion, W. Crosland, 
Manchester. 

4754. Fixation of Carome Morpant, E. Bentz, Man- 
chester. 

4755. Concentrators, W. L. Card, London. 

4756. Destroyinc Friction, F, J. Brougham. 
(S. A. W. Robinson, Cape Colony. 

4757. Exvecrric Repuctrion of ALuminium, T. L. 
Willson, London. 

4758. Raitways, A. M. Clark.—(7The 
Electric Company, United States.) 

4759. Sarety Steps or Lappers, H. 
London. 

4760. ConcentraTine Suapes, J. F. Strange and J. B. 
Winslow, London. 

4761, Currine Tin-pLate, H. H. Lake —(J.@ Hodgson, 
United States.) 

4762. Keerpinc Noxious Matrer from Marss, H. E. 
Newton.—(J. Trevor-Jones, Australia.) 

4763. VenTILaTING Heap Coverinos, C. W. H. Brock, 
London. 

4764. Makino Gas, W. Bagley and J. W. Bagley, 
London, 

4765. Hanpiinc Locos in Saw Mitts, F. Simonson, 
London. 

4766. Naw Fives, I. Cassidy, London. 

4767. Wawu Fittines, P. M. Turquand, London. 

4768. Cuttinc Unpercrounp CHANNELS, G. Lawson, 


Ispicatok for Doors, N. Dobbs, 


7, 4. 


Waddell-Entz 
R. Butson, 


Glasgow. 

4769. Stampino “‘ Ponterract Cakes,” A. B. Wheatley, 
London. 

4770. Tires for Cycies, W. Beilby, London. 

4771. Gas and Vapour Ewnoines, E. W. Cooper, 
London. 

4772. Compounp for Heatine Purposes, E. Serrant, 
London. 

4773. Gavce, J. Tomlin, London. 

4774. Suraica. Trusses, J. H. Lucas, London. 

4775. Drivine Gear, B. Carr and F. Redman, London. 

4776. Fire-aLaros, F. F. Morgan, London. 

4777. Cueck Actions for Pianorortes, W. A. Green, 
London. 

4778. Sroprers for Borries, &c., L. Chaumonde, 
London. 

4779. Grazep Paves for Furniture, &c., T. James, 
London. 

4480. SHavina-pox, A. Trott, London. 

4481. So.ution for Gatvanic Bartrenigs, W. J. Engle- 
due, London. 

4482. Enve.ore Moisteners, T. V. Riordan, London. 

4783. Borriinc Liquips, K. Oerter and A. Kernaul, 
London, 

4784. Stanp for Bicycies, F. Ward, London. 

4785. Lire-savino Apparatus, A. Craig, London. 

4786. Fixine Revotvine Heew in Boors, W. E. and 
G. D. Hook, London. 

4787. Game, G. J. Kirby, London. 

4788. RounDagouts, T. W. T. Potts, London. 

4739. Apvertisinc, H. Carmont and T. Hampton, 

ondon. 

4790. Dryinc Matt, J. Y. Johnson.—(C. H. Koyl, 
United States.) 

4791. ORNAMENTAL Screens, J. Y. Johnson.-(G. M. 
Bellasis, Canada.) 

4792. ELecrric Type-writers, E. J. Silkman, London. 

4793. TREATING STEEL, W. B. Middleton, London. 

4794. Sicnatuina, J. E. Kingsbury.—(The Western 
Electric Company, United States.) . 

4795. Gun Mountinos, J. Vavasseur, London. 

4796. one Pumps and Encines, E. H. Gollings, 

mdon. 

4797. Compounps of CeLLuLosr, H. Maxim, London. 

4798. Gas Generators, A. J. Boult.—(Compagnie des 
Fonderies et Forges de U Horme and A, Lencauchez.) 

4799, Motive-power, W. P. Thompson. - (C. J. Altham, 
United States.) 

4800. InpicatineG Fares, C. Mackintosh, London. 

4801. Eac-cups, W_C. Quiggin, Liverpool. 

4802. Derecrine the Direction of Sounp, N, P. Otis 
and H. Underwood, London. 

4803, Umpreias, H. B. Sleigh and W. O'Keeffe, 
Liverpool. 

4804. Stoves for Burninc ComprsTIBLE MATERIALS, 
F, Wynne, London. 
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4805. ARTIFICIAL FugL, T. W. Johnson, Sunderland. 
= ComprounD Locomotive Encines, J. Dunlop, 
Ww. 

4807. Givina Cuance in Cor, A. Grant and W. Stabb, 
Putney. 

4808, Forcina Pepat Cranks for VeLocirepes, H. P. 
Boyd, London. 

4809. Moups, F. G. Leeder, Glasgow. 

4810, Protector for Orn Vessets of Lamps, I. and F. 
Sherwood, Birmingham. 

4811. PapermMAKeRs’ Danpy Ro ts, J. Waite, London. 

4812. Construction of INCANDESCENT Lamps, H. A. 
Millar, London. 

4813. Knrrrine Macutngs, W. H. Revis and J. Marriott, 
Nottingham. 

4814. Cores WriNGING and MANGLING MACHINES, 
E. C. Cordingley, Yorkshire. 

4815. Macuines for BREAKING Up Roaps, H. H. Hosack, 
Liverpool. 

4816. Supposirorigs, E. G. Eberhardt, London. 

=. hs a R. W. Barker.—(H. Goodacre, United 

ates 





4818. 
4819. 
4820. 
4821. 
4822. 


MeEcHANICAL Furnaces, H. Bedford, Liverpool. 

F.Lusaine Cisterns, J. Southall, Worcester. 

Cyanipes, G. T. Beilby, Midlothian. 

Winpow Tickers, E. A. Kent, London. 

ComBino Fires, D. Barnett, Bradford. 

4823. Stream GENERATORS, Cooke, Liverpool. 

4824. ks, J. Green, Birmingham. 

4825. Hanpies for TasLe Cur.tery, W. B. Hatfield, 
Sheffield. 

4826. Hanpies for Tap_e Curitery, W. B. Hatfield, 
Sheffield. 

4827. Fivrers, J. P. Jackson, London. 

4828. Macuines for Corkinc Bortves, J. P. Jackson, 
Liverpool. 

4829. SeLr-reeDivc EyeLetrinc Macuines, I. Ross, 
Leicester. 

4830. Gas Motors, L. P. Garrett, Glasgow. 

4831. Hovpers for Incanpescent Lamps, W. McGeoch, 
jun., and A. J. McGeoch, Glasgow. 

4832. Hat-box, J. Gerstiicker, London. 

4833. a for Garments, &., C. A. Oelmann, 

mdon. 

4834. FirE-Licuters, A. Lutschaunig, Liverpool. 

4835. Extincuisners for Lamps, I. and F. Sherwood, 
Birmingham. 

4836. Press Down Lever, E. W. and J. Hutchings, 
Somerset. 

4837. SLaucuTeR of AnimALs, D. Tallerman, Dublin. 

4838. Exectric Lamps, M. Bailey and J. Warner, 
London. 


4839. CHEMICAL FIRE-EXTINGUISHERS, J. Haslam, 
London, 

4840. Sprinc Fasieninos for Groves, J. E. Lewis, 
mdon. 


4841. Vapour Lamp Buryers, 8. Noton, London. 
4842. ManuractureE of Emprompery, A. Heaven, 


mdon. 

4843 Divipinec Apparatus for Latues, T. J. Tresidder, 
Sheffield. 

4844. Covers for Hor Water Jucs, C. W. Owen, 
London. 

4845. Game of Lawn Tennis, J. T. Stephen, London. 

4846. Banpinc on Leatuers in Dry Gas Meters, R 
Shears, London. 

4847. Letrer-Boxes, J. Frazer, London. 

4848. Evectinc Mecuanism for Drop-pown Guns, T. 
Southgate, London. 

4849. Lusricators, E. Franke, London. 

4850. Orcans, G. Barker.—(A. Dizon, Canada.) 

4851. Macninery for Grinpinc Purposes, R. Stone, 
London. 

4852. Eyesicur Testinc Instrument, E. Sanders, 
London. 

4853. Iron and Sreev Puates, C. F. Clark, Lon ‘on. 

4854. Evastic Rupser Tires, G. Possien and F M. dos 
Santos, London. 

4855. Apparatus for use in Drttiisc Exerc’res, M. 
Hughes, London. 

4856. Mera Cans for Paints, &c., T. 8. Marriage, 
London. 

4857. Drivinc Gear for VeLocirepes, B. J. B. Mills. — 
(F. Rows, France.) 

4858. Locomotive Carriaces for Tramways, W. D. 
Scott-Moncrieff, London. 

4859. Suppiyinc Arr to the Furnaces of Borers, P. L. 

saac, London. 

4860. Heatinc and WELDING by the Ececrric Arc, H. 
Howard, London. 

4861. Roap Ro.uers, &c., R. H. Fowler and J. Barratt. 

4862. Gas Encines, O. Lindemann, London. 

4863. Harness Depressinc Devices for Looms, H. H. 
Lake. -(G. W. Stafford, United States.) 

4864. Stoppers for BottLes, C. A. Rooswall, London. 

4865. Cueque Books, D. G. M. Campbell, London. 

4866. ATTACHING the Pickinc Strap to the Pickine 
Stick in Looms, E. Edwards.—(C. G. Held, Germany.) 

4867. Apparatus for Exuipitinc Pictures, W. R. 
Edwards and W. D. Smith, London. 

4868. Button, J. Ducasson and J. Claverie, London. 

4869. Evecrric Batreries, H. H. Lake.—(l. A. W. 
Desruelles, France.) 

4870. Compressinc Air or Gases, R. K. Boyle, London. 

4871. CoLouninc Matrers, B. Willcox. — (Farben- 
Sabriken vormals F. Bayer and Co., Germany.) 

4872. Sinks, 8S. 8. Hellyer, London. 

4873. CoiLinc Wire or FLEx1BLE Hose, C. T. Crowden, 
London. 

4874. Receptactes for Matcues, W. Ambler and H. 
Branter, London. 

4875. Tuses for VeLocipepes, J. Earle and G. Bourne, 
London. 

4876. Boots, R. Nobel, London. 

4877. ELecrropes for Primaky or Seconpary Bat- 
Teries, H. H. Lake.—(B. A. G. Street and L, A. W. 
Desruelles, France.) 

4878. Liqueryinc CaRBonic Acip Gas, J. M. Macdonald, 
London. 

4879. TRANSFERRING Mais, W. Tozer and F. B. and 
H. B. Stanton, London. 

4880. Wartcues, F. Frey, London. 

4881. ELecrric Tramways, A. M. Clark. —-(S. Schuckert 
and Co., Germany.) 

488’. E.ectric Inpicators, F. J. Duck, London. 
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4883. Cyc.ists’ Bir- 
mingham. 

4884. CreaninG Sates, J. H. Woodhall and W. O. 
Bradley, West Bromwich. 

4885. Soap Tas.ets, G. Hookham, Birmingham. 

4886. Fo_pinc Grrper for Camera Stanps, C. Pilking- 
ton, London. 

4887. Encacinc Apparatus for Suips’ Boats, D. H. 
Willey, Southampton. 

4888. Harr Dressine CLoras, J. Hartog, London. 

4889. Rims and Tires for WHeets, G. H. Nedderman, 
Oldham. 

4890. SLATE PenciL SHARPENERS, J. and E Holding, 
Lancashire. 

4891, Macuine for the Conveyance of Parceg.s, J. B. 
Hamilton, Edinburgh. 

4892. JacquaRp Looms, J. Lamb, Birmingham. 

4893. TaBLe or Carpet Game, R. B. Black, Glasgow. 

4894. Shop Winpow Arrractions, T. B. Harpham, 


Trouser Cures, W. Pearce, 


mdon. 

4895. Automatic Box Iron Door, E. H. R. D’Eye, 
Suffolk. 

4896. MecHANICAL Fire-BARs for Furnaces, G. H. 
Biddles, Leicester. 

4897. REVERBERATORY Furnaces, J. A., S., and J. 
Fletcher, Manchester. 

4898. Cop Tungs, E. Jagger, Birmingham. 

4899. SotiTarres, W. Broad, London. 

4900. ComBinaTion Toot for Cyciists, W. H. Parry, 
Birmingham. 

4901. WaLkine Stick, W. H. Hardy and A. H. Stein, 
Stockton-on-Tees. 

4902. PorTaBLe Lieut, J. Johnson.—(H. C. Campbell, 
United States.) 

4903. Steam Wincu, A. Higginson, Liverpool. 

4904. ELecTRIC ALARUM Cocks, J. H. Turner, London. 

4905. Drivinc Gear of VeLocipepEs, W. Andrews, 
Birmingham. 

4906. Cookine Stoves, R. H. Yates, Haywood, and 
Fe a The Rotherham Foundry Company, Shef- 

eld. 


4907. Steam Borers, W. Wright, Sheffield. 

4908. Lanpine Nets, D. Morrison, Plymouth. 

4909. Bep Arrer, A. Marsden, Yorkshire. 

4910. Bepsteaps, F, W. Octzmann, London. 

4911. Locks for Rar.way CarriaGE Doors, J. Kaye, 


‘ord. 
4912. Consuminc Smoke, 8S. Hoyle and A. Haslam, 


mdon. 

4913. Serrinc Boarps for Entomotocists, G. O. Day 
and R. Newstead, jun., Manchester. 

4914. Fiance Hoops for Raitway Springs, J. W. 
Guest and G. Watson, Sheffield. 

4915. Hanp Vans, W. Briscall, Liverpool. 

4916. PULLEY Hancer for Sprnpies, G. Fowler, jun., 
and T. G. Dickinson, Halifax. 

4817. CicaR-HOLDERS, E Promis, London, 





4918. Bractsc Suips’ Yarps, J. Shaw and J. and W. 
Hastie, Glasgow. 

4919. Corntsc AppLes, H. 8. Adamson, Glasgow. 

4920. Compounp Steam Enotnes, J. Howden, Glasgow. 

4921. SuppLyinc Air to BoiLer Furnaces, J. Howden, 


lasgow. 
4922. Transit of Packaces, &c., D. Cunningham, 


iw. 
4923. Hee, AtTracninc Macuines, H. A. Oldershaw, 
Leicester. 
4924. WasHine or Scovrinc Macunes, J. W. Johnson, 
Halifax. 
4925. GeTtinc WATER Power, C. Barnett, Godalming. 
4926. Cicaretres, A. E. Gibson, Dartmouth. 
4927. Puzzie, O. Hanks, London. ; 
4928. Dyeinc Cortos, &.,G. Young and W. Crippin, 


mdon. 

4929. Securinc Moutus of Baos, J. F. Hoffgaard.—(F. 
0. C. Jensen, Denmark.) 

4930. NEW-FASHIONED WHEEL for Skates, J. Chambers, 
London. 

4931. Pipe CLEANER, H. Reason, London. 

4932. Go_r CLuss, A. Morison, Glasgow. 

4933. Trunks, E. Horner, London. 

4934. Guipe for Spinnixc Macutnyes, &c., F. W. Fox, 

radford. 


4935. Larynxcoscoprs, &c., H. H. Lake.—(G. Henckel, 
United States.) 

4936. Lusricators, J. Storm, London. 

4937. Seepinc Macuines, A. J. Boult.—(J. Noxon, 
Canada.) 

4938. Cire Wasuers, W. Bruce and A. Still, Liver- 


pool 

4939. Ram.way Brakes, A J. Boult.—(7. Milburn, 
Canada.) 

4940. FrrecrateEs or Stoves, H. Woodhouse, Liverpool. 

4941. Smoke Consumers, A. J. Boult.—({). C. Adams, 
Canada.) 

4942. Workinc Rartway Pornts, &., J. McMurtrie, 
Liverpool. , 

4943. Rupper for WasHpoarD, A. J. Boult —(£ MeGce 
and P. Ryan, Canada.) 

4944. Sowinc Macuines, A. J. Boult.—(C. Lapierre, 
France ) 

4945. Cycie Lamps, B. A. Tongue and H. J. Silcock, 
London. 

4946. Pronas or Tines of Forks and Hoes, A. King, 
London. 

4947. PropELLeRs, B. W. Maughan, London. 

4948. Prange, H. Smith, London. 

4949. GaLvanic Batrerigs, J. Y. Johnson.—(A. Tardy, 
France.) 

4950. SuncicaL Dressinc Wacon, W. Biggs, London. 

4951. Orcans, J. J. Walker and H. Fordham, London. 

4952. Servinc Ropes or CaBues, F. R. Lucas, London. 

4953. GEaninc, P. W. Willans and M. H. Robinson, 
London. 

4954. Curr-HOLpERs, J. J. Culley, London. 

4955. SeparaTine Tin from Tin-PLaTe Waste, I. A. F. 
Bang and M. C. A. Ruffin, London. 

4956. Locxinc Bouts and Nuts, 8. de la G. Williams, 
London. 

4957. Fincer Nari Protector, R. Smith, London. 
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4958. Grinpinc, &c., GLass Stoppers, C. Marlow, Bir- 
mingham. 

4959. Levet, H. Spurrell, Eastbourne. 

4960. InstanTaNgeous ‘‘Tot” Sxtrinc, C. H. Bray, 
Coventry. 

4961. Dritimnc Ho ues, J. Melling, London. 

4962. Bui_p1ncs or Structures, A. Goerke, Liverpool. 

4963. CapsuLinc Apparatus, C. Gentle, Glasgo 


we 
4964. Drivisc Bevts, A. Higgins, Manchester. 
= 


= 


Opentnc ScutcHinc and CARDING MACHINES, 
rd, T. G. Mills, and 8. Newell, Manchester. 

4966. Steam Encrve Inpicator, J. Perry, London. 

4967. DesTRoYING ANIMAL LiFEin CHEEsE, C. G. Camp- 
bell, Yorkshire. 

4968. Motion for Pumps, W. C. Tunn, London. 

4969. Riss for Umpre.ias, W. Edwards, Liverpool. 

4970. Guarpinc Carvinc Forks, J. Wragg and Son, 
Sheffield. 

4971. BorrLe Fitters, L. Glover, Birmingham. 

4972. Furnaces for MELTING Metats, J. A., 8., and J. 
Fletcher, London. 

4973. CHECKING WoRKMEN’s Time, &c., J. C. Wilson, 


ndon. 

4974. Sarety Device for Venicies, T. W. Doyle, 
Dublin. 

4975. Gas Penpants, J. Greenwood, Keighley. 

4976. Seer and Cover Lirrine Apparatus, W. Smith 
and C. Bullard, Ipswich. 

4977. Uritisinc Sea Water, W. Horne, Worthing. 

4978. Frame for the Srpes of Sreves, R. Lawson, 
Stoke-on-Trent. 

4979. Tosacco Pips, T. Hughes, Birmingham. 

4980. Lusricatinc Srrnpies, G. Ramsden and W. 
Walton, Keighley. 

4981. Drain Trap, H. Clark, Dewsbury. 

4982. Boor Uprer Firtinc by Macutnery, J. W. 
Urquhart, Liverpool. 

4983. Iron CasEMENTS and Frames, F, Smith and J. J. 
Corbett, Birmingham. 

4984. GARDEN Rakes, J. L. Taylor, Maidstone. 

4985. Jiccinc Macuings, J. Durie, London. 

4986. Wrspow Fasteners, F. A. Barritt, London. 

4987. Mortisinc Macutngs, E. Cory, F. W. Reynolds, 
and G. W. C. Catford, London. 

4988. TYPE-PRINTING INSTRUMENT, 
Thornton Heath. 

4989. PortaBLe Luwnetre Sranp, &c., 8. le Bass, 
Dublin. 

4990. Compositions for Burtp1ne, J. V. Boyd-Wilson, 
London. 

4991. CyLinpER Printing Macuings, D. T. Powell, 
London. 

4992. ExTension TaBues, J. A. Beckett, London. 

4993. Recutatine the Fiow of Stream, J. J. Royle, 
London. 

4994, Manuractures of Fett Hats, H. Polak, Londor. 

4995. VeLocipepes, C. H. Guest and L. Barrow, 
London. 

4996. Traps for Mice and other Vermin, T. Griffiths, 
London, 

4997. Roor Tit1noc, J. Bennett, Addlestone. 

4998. Panoramic ILiusions, A. J. Barnes, London. 

4999. SappLes, J. Temperley, London. 

5000. FasTeninc Enve.ores, W. P. Bingham, London. 

5001. Cocks or VaLves, F. H. Wenham, London. 

5002. Pyeumatic Caurn, W. J. Walters, London. 

5003. ELecrric Lamps, J. Y. Johnson.—({T. M. Mace, 
Holland ) \ 

5004. Dryinc Distitters’ Drarr, J. Mitchell, Glas: 
gow. 

5005. Game, A. Hildesheimer, and C. W. and P. 8. 
Faulkner, London. 

5006. Watcues, H. G. Pitcher, London. 

5007. PHotocraPpHic CHanoine Cases, R. Kriigener, 
London. 

5008. Cuains, G. H. Gardner.—{/. Brown and F. Cady, 
United States.) 

5009. Apvertisinc, J. Ford and A. B. Tucker, 
London. 

5010. Nirro-susstitution Compounps, H. Maxim, 


5011. B. J. Edwards, 


London. 

5012. Currs, G. H. Needham, R. Stapley, and W. 
Smith, London. 

5013. VeLocipepes, D. J. Greer, Hull. 

5014. Drivine Gear, J. T. Clarke aud F, W. William- 
son, Bromley. 

5015. Copper Cookinc Urensiis, H. W. Loosemore, 


W. Thompson, 


PHOTOGRAPHIC APPARATUS, 


mdon. 
5016. Apparatus for TRimmine Wicks, W. M. Barton, 


5017. LETTER-wRITING MecuanisM, H. 8. Alexander, 
London. 
5018. Sream Borer, &c., 


FURNACES, 
London. 


8S. Oates, 


5019. CHurNs, W. L. Wise.-(W. B. 
Zealand.) 


Walters, New 
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5020. Burnrsc Lieuip Hyprocarsons, W. L. Wise.— 

(The Aérated Fuel Company, United States.) 

5021. Exvecrric Accumutators, H. H. Lake. — (@. 
Gandini, Italy.) 

5022. Incanpsscent ILuumrNations, &c,, J. Moeller, 
London. 

5023. Inkstanp, H. J. White, London. 

5024. Bicycies and Tricyciss, G. H. Fish, London. 

5025. ONE-wHEELED Ve LocipepgE, J. W. Barker, 
London. 

5026. DemonstraTinc Movements of the Earrs and 

oon, ussel, London. 

5027. EXPLOSIVE ComPositioxs, E. von Brauk, London. 

5028. VentiLatinc, &c., Wats of BUILDINGS, Ww. W. 
Horn.— W. Benner, United States.) 

5029. —— PURSES, . Bastinand C. H. Baines, 

ndon. 

5030. Securninc Tuses in Piares of Borers, J. H. 
Fraser, London. 

5031. Preventixe Corrosion in Steam Borers, J. D. 
de ag a3 don. 

5032. ae P. Thompson.—(T. Reichard, United 
States. 

5033. Kyrrrep Vests, E. Attenborough, London. 

5034. Prope.iers for Boats, J. ee ey 

5035. FOoc-SIGNALLING APPARATU 8, Utting, 
London. 

5036. Treatment, &c., of Peat, W. P. Thompson.— 
(J. M. A. Gérard, France.) 

5037. Artiriciat Fver, R.C W. Maltby, London. 

5038. Coxe Oven, R. C. W. Maltby, London. 

5039. Baas, &c., T. N. White, London. 

5040. ATTACHMENT MEANS for Skips, &c., J. Hensley, 
London. 

5041. Water Cuosets, H. H. Leigh.—(H. H. BE. Tour- 
tin, France.) 

5042. Recutatine Speeps, F. C.and F. W. Dunaway, 
London. 

5943. Recucatinc Carsons in Lamps, A. W. Money 
and H. Nash, London. 

5044. VeLocrrepgs, D. Wiggins, London. 

5045. TRANSFORMER AsprraTor or BLower, A. R. Sen- 
nett, London. 

5046. Quick-Frrinc Guns, I. R. von Skoda, London. 
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5047. Power Loom Weavinc, J. Marshall and G. 
Mackintosh, Leeds. 
5048. Busas, W. Hogarth, Liverpool 
5049. Burrers fur Loom Pickers, &c., J. Schofield, 
Manchester. 
5030. Cotour Prixtine Macatxes, &c., T. Johnson, 
Manchester. 
5051. Packaces for Tea, R. McLeod, jun., Glasgow. 
50. - Packinc Tga, Corree, and Spice, R. McLeod, j jun., 
Glasgow. 
5053. Seats, G. H. Smith, R. K. Hartley, and I. 8. 
McDougal!, Birmingham. 
5054. Borer Tune Scrapers, 0. Borchardt, Germany. 
5055. VARIABLE TRAVERSE Gear, G. and P. Shaw, Man- 
chester. 
5056. Burrer Straps for Looms, R. Mather, Man- 
chester. 
5057. PortasLte Stoves for Heatinc, T. Morgan, 
Brighton. 
5058. Money Boxes, C. H. T. Bikkir, Birmingham. 
5059. Taps for STONEWARE Bort ies, &c., W. J. Young, 
Birmingham. 
5060. Enpiess Banps, J. Hartley and J. Buckley, 
London. 
5061. Mecuanicat Toy for Dancinc Ficurss, C. H. 
Foster, London. 
5062. Wrxpinec Ixpicator for TowEKEEPER, 8. Stanley, 
London. 
5063. Vatves for F.urp Pressure Enornes, D. Joy, 
London. 
5064. Frames for Paorocrapuic Printine, F. Iles, 
Birmingham. 
5065. Toy, C. J. Tozer, Plymouth. 
5066. Game, T. Farrar, Manchester. 
5067. Economic and Private TEeLecrapsine, H. 
Lassen, London. 
5068. Kitws for Makinc Porce.ary, F. Quéry, Man- 
chester. 
5069. ORNAMENTING Woop, A. Smith.—(G. Metelmann, 
Germany.) 
= Grease Cups for Sreves, W. de C. Prideaux, 
— < ~ oe Surrs’ Carcors, H. Vaughan, 
rist< 
5072. reids F. W. Lanchester, Birmingham. 
5073. Sime Vatves, 8S. H. Hedley and E. Jones, 
Sheffield. 
5074. Turpixes, C. A. Parsons, Birmingham. 
5075. Wrarrixos or Foipines for Taps, F. Harris, 
Edgbasto’ 
5076. pasmneueee, W. Waterhouse and T. W. Blantern, 
Acocks Green. 
5077. Surveyors’ Warkine Sticks, O. E. Owen, 
Llangefni. 
£078. CHOCOLATE Biscuits, R. and G. Cadbury, 
London. 
£0°9. IrgicaTinG ImpLement, W. H. Munns.—{8. S. 
Black, United States.) 
5030. SLEEPER, W. H. Munns.—(H. I. Jeffers and 8S. D. 
Givin, United States.) 
5931. Door Hancer, W. H. Munns.—(R. D. Dirksen, 
P. /mited States.) 
= . Not-Lock, W. H. Munns.—(F. B Harvey, United 
tates. ) 
5033. Rarrway Brakes, W. H. Munns.—{7. Englis and 
W. Schierman, United States.) 
5084. Car Coupiine, W. H. Munns.—(W. J. Lankford 
and J. E. Langford, United States.) 
5085. Rotary Enoixe, W. H. Munns._{L. J. Everest 
and H. C. Betterman, United States.) 
5086. Fence, W. H. Munns.—(Z. Barnes and W. A. 
Nichols, United States ) 
5087. CLorues Pin, H. Tirrill and 8. Lyford, London. 
5088. SYRINGE, W. H. Munns.—(H. G. Leisenring, 
United States.) 
5089. Maxinc Braiwep Corpace, W. H. Munns.— 
(J. BE. Warner, United States.) 
a eae for Portmantgavs, &c., W. H. Milnes, 
mi 
5091. Creansinc the Insipe of Borties, E. Axford, 
London. 
5092. Fancy Boxes, D. Ross, Glasgow 
5093. CrspeR Sirrers, W. Usher ond H. Kinsey, 
London. 
5094. CatcuLaTinc Macuines, A. Forbes, London. 
5095. Repuctxe the RoLLinc of Vesseis at Sea, E. R. 
Jones and J. A. Rowe, London. 
5096. Fire ALtarm, T. Bruty, London. 
5097. Harness and Srasp_e Firrinos, A. Tozer, Man- 
chester. 
5098. Sprisc Matrresses, F. G. James and A. Sloan, 
London. 
4099. Borer Bripces, J. A. Denton, London. 
5100. Drain Piuc and Testinc APPARATUS, T. Pratt, 
jun., London. 
5101. Sraxxens and Nuts and Bo tts, E. A. Laurie, 
mdon. 
5102. Bannek Screen Hoiper or Arm, W. H. Mac- 
pherson, London. 
5103. SupHo Acrp, R. Holliday and Sons, T. Holliday, 
and P. R. E. Seidler, London. 
5104. Azo-coLourinc Matters, R. Holliday and Sons, 
T. Holliday, and P. R. E. Seidler, London. 
= rs Stat Boars” for SHOP Fronts, R. W. Laws, 
London. 
5106. Opricat Lanterns, W. C. Hughes and H. Wood- 
ruff, London. 
5107. Fire Grates for Pcppiisc Heatinc, H. War- 
rington, London. 
5108. SELF-CLEANING PressuRE Fitter, A. W. Johnson, 
Leytonstone. 
5109. INTERCHANGEABLE COUPLINGS, 
mdon. 
5110. Tuxs, G. Geissler, London. 
5111. Makinc SuPeRPHospHaTic Manure, O. Jaehne, 


naon. 
5112. “ Purricory,” F. E. Carpenter, Somerset. 





E. Nunan, 





—_ Reoisterinc Fares in Carns, &, T. Pickup, 
ey, 

7“. Apptication of Hor Arr to VeLocirepes, H. 

ndon. 
5115. Grips for Macuings, W. Frost, Manchester. 
5116, a for Workine Wire, E. Charpentier, 
mdon. 

7. Sarery Sappie Bars, H. Woodman and J. 
Jenkins, Bristol. 

5118. ——— Brooms and Brusnes, A. Gray, 

Worceste’ 

5119. Mart Canon, R. J. Urquhart, Manchester. 

5120. Pocker Licuter, W. W. Horn.—(A. J. Fredrik- 
son, United States.) 

5121. Macurve for Srraicutenine Iron, W. Patten, 
Forest Gate. 

5122. OrTHO-oxyY- name Acrp, B. Willcox. 
—{T. von Heyden, Ger 

5128. Ram Water Srack, ox, W. J. Longmire, London. 

5124. Lapres’ Suoes, J. Lipman, London 

5125. age Roap Veusicies, R. Pennacchini, 


5126. — Sick on Brass Bossins, J. Winfield, 
London. 


5127. i “INDICATING Apparatus, J. J. d'Alemeida 
and Silva, London. 
5128. Dry METALLURGICAL eee of SuLPHIDE 
Ores, A. Gutensohn, London. 
5129. Tea Inrusers, 8S. H. Beard, London. 
5130. Recrsterine Srappie, G. 2 Fergusson and G. 
Gray, London. 
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5131. Means for APPLYING 
wrence, London. 
5132. Sment Caurce Beit Practice, W. Selby, 
Midhurst. 
5183. Mera, Ciuss for Piayinc Gor, W. Thomson, 


5184. Bacs, &c., 8. Dale, Chester. 

5135. AnmaTurREs for Dynamos, &c., B. D. Southard, 
Manchester. 

5136. CarD-seTTinc Macuines, W. Wilson and W. 
Middleton, Bradford. 

— ae Arr for Ventitation, G. Bray, 


Evecrricity, H. N. 


= Vatve Gear of Steam Enoryes, E. E. Baguley, 
N: weastle-on-Tyne. 

5139. Automatic CapiLtary Loa, J. W. Johns, Leith. 

5140 Vapour and Spray Bars Apparatus, J. Lumley, 


2 rogate. 

514L. — RAPHIC Dark S ipes, W. Tylar, Bir- 
mi LS 

5142. we ActING Mu Les, J. Bowker, C. Butterworth, 
and A. Farrow, Hollinwood. 

5148. Lock ‘ACTION of Mitrrary Rirves, G. A. Lewes, 
Yorktown. 

5144. CaLenpar CHronocraps Watcs, C. H. Moody, 
Crewe. 

5145. Lamps, T. Paskin, Birmingham. 

5146. Inxstanps, R. Singleton, ford. 

5147. Cooxine Ranogs, J. E. Russell, Derby. 

5148. Horsesnogs, T. F. N. Finch, London. 

5149. Cuamrer PL: = a = _—— -Tyne. 

5150. Pack SappLEs, 

. CHILDREN’s ear toa C. ‘Longbottom, 
Bradford. 

5152. Curry Comps, H. Schulz and E. Stahlecker, 
London. 

5153. Kerries, M. England, London. 

5154. Ecastic Tires for Vetocipgpes, J. K. Starley, 
London. 

5155. PENCIL-HOLDER on Norte-sooks, F. Lehmann, 
London. 

5156. Letrer Fives, G. E. Heyl and M. Pauly, London. 

5157. Stanps, H. H. Martin, London. 

5158. Gas Enoines, B. C. Vanduzen, London. 

5159. oe Gear for Sarety Bicycugs, A. Atkiss, 

mdon. 

5160. Composition APPLICABLE to Woot for Sprxnrinc, 
8. Stern, London. 

5161. Cure for Nevra.oia, &c., B. Wechsler, London. 

5162. TRANSMITTING PoweER, 3. = Mills.—(B. H. 
Johnson, United States.) 

5163. PRINTING Surraces, H. H. Lake.—(C. Savigny, 


rance. 

5164. Puc Mits, W. A. Parry, London. 

5165. DiscHarcinc AERATED Liquips from BorrT.es, 
W. P. Bonwick, London. 

5166. Raisinc Winpow Sasues, 8. Pitt.—(M. and B. 
Barnett, Australia.) 


5167. Maxine Tupes by Evecrrotysis, F. E. and A. 8. 
ore, London. 
5168. Vetocireprs, E. S. Ford, G. Haydon, and W. 
Vail, London. 


5169. ALuminium, J. F. Duke, A. 8. Bishop, and I. 
Symons, London. 

5170. Atumisium Bronze, J. F. Duke, A. 8. Bishop, 
an Symons, London. 

5171. Merauiic Attoy, J. F. Duke, A. 8. Bishop, and 
I. Symons, London. 

5172. THeatrica ILiusion, J. Buatier, London. 

5173. Suirts, J. wan, Ww. 

5174. Srorinc Rees of Corton, &c., E. V. Bilton and 
A. Gregon, Bradford. 

5175. Testine Liquips, 8S. C. Hauberg, London. 

5176. Horsessogs, J. H. Baylis, London. 

5177. SicNaLirnc on Rattways, W. Grimes, London. 

5178. Apparatus for Spiswinc Macuines, J. Edge, 


Gratis, W. Edwards, 
Rairs, C. A. Wheeler, 


Manchester. 
5179. Apparatus for Sowinc 
verpoo! 
5180. ae RatLway 
— Gouvasnes used with FLexisLe Hose, E. Nunan, 
5182. Sie Raitway Tickets, &c., C. W. Wilson, 
Kirkby Lonsdale. 
5183. — Pusiic THorovucurarss, W. Ross, 
5184. Pnonvcrion of Acips, J. Y. Johnson.—(F. von 


5185. Disptavino "avmmmname, J. Y. Johnson.— 
(la Société des Poteaux Indicateurs et de Publicité, 
France. 


5186. Stirrup, C. A. Panzer, London. 

5187. Maxine Canpigs, F. Tschofen, London. 

5188. Protectors for Foot Coverinos, H. Jedlicka, 
London. 

~~. ee Water to Steam Borvers, A. Sandino, 


mdon. 
5190. Sprinc M. Pickett, 
Stevenage. 


Latcues and Botts, 
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me | ee Invert Svucar, A. Wohl and A. Kollrepp, 


on. 

5192. Evectric Ciocks, W. 8. Scales, London 

5193. Wassinc Winpows, CeiLinos, &c., D. Noble, 
London. 

5194. Type-writer, M. Fisher, London. 

5195. Smoke Prevention, A. W. W. Page and G. Way, 


London. 
5196. Preparation of ConpENSED Mik, C. B. Lesser, 
London. 


5197. Exastic Tires for Vetocipepes, 8. Harvey, 
London. 

5198. Detivertnc Mai. Bagos from Trains in Motion, 

. Davies, London. 

5199. Portasie Foros, &c., H. W. [les London. 

5200. Stop Cock Twin WAaTER-waSTE PREVENTING 
Cisterx, W. A. Burr, London. 

5201. Sprinc Weicut Bavance, J. Griffin, London. 

5202. Fasteners for Boots, J. Spielmann and C. 
Michel, Manchester. 

5208. Openinc Wixpows, W. Hughes, Bethesda, near 


5204. IGNALS, M. Williams, Nat on 

5205. Toy, W. H. Be ham. 

5206. HARVESTERS, F. E. vite York. 

5207. Purtryinc Gas, T. Thorp and T. G. Marsh, 
Whitefield. 





nee. Enarne Vatve, J., S., F., and E. Carter, Billings- 
5209. Exp Irons, J. Thornton and A. Fletcher, 
Bradford. 


5210. Powper for CLeansinc Purposss, T. Christy, 
ondon. 


5211. Process for Printinc on Giass, A. Brookman, | 


London. 

5212. ILLumrnatine Gas, W. H. Munns.—(E. de Beau- 
harnais, United States.) 

5218. Gas Motor Vatve Apparatus, J. Fielding, 
Gloucester. 

5214, New Recreation Apraratvus, T. B. Davis, Liver- 


pool. 
= Y eemene for AcruatTinc ALaRms, H. Smith, 


5216. Borr.e, G. H. Ellis, London. 
5217. Gas for ILtuminatinc Purposes, J. T. Key, 


5218. Puorocrapaic Cameras, G. P. 8 
5219. Dare Inpicators, A. Stead and 


oner, London. 
. Pearson, Brad- 


01 
5220. Brace or Suspenper Connections, D. B. and D. 
T. Harris, Birmingham. 
5221. > am Torrepo Batrery, &c., W. L. Price, 
mdon. 
5222. Forminc OxyoeEn, A. Schneller and W. J. Wisse, 
London. 
5223. Merauuic Facinc-pates, &c., L. L Sagendorph, 
ndon. 
5224. Burtpers’ Meta.tic Facine, L. L. Sagendorph, 
London, 
5225. Avromatic Extincuisnine Device for Lamps, 
. Baumgartner, I. Schiller, and F. Wulm, London. 
5226. Gas Bacs for Gas Enornes, F. W. Lanchester, 
Birmingham. 
5227. Suwuttangous Oprenine of Skyiicnts, A. A. 
Green, Guernsey. 
7. — Pumps, E. Stansfield and J. Graham, 
orle 
5229. Saseane Enornes, J. F. Bradbury, Manchester. 
5230. Lamp Howper for Sewinc Macuryes, 8. Liebes, 
on. 
5231. Suppryrna Fuet to Fire Grates, J. Sandy, 
London. 
5232. Automatic FeaTHerRinc Pappies, J. Fereday, 
Dartmouth. 
5233. Stoprer for Borr.es, J. Parry, Birmingham. 
5234. Gatvanisine Iron, &c., Pipes, &c., T. Jones, 
London. 
5235. Drivinc Mecuanism for Veuicies, A. Lucien, 
ndon. 
5236. Rermine Sucar, A. Schneller and W. J. Wisse, 
London. 
5237. Suupinc Winvows for Carriaces, 8. H. Beard, 
London. 
5238. Casn Reoisters, H. Cook, London 
5239. Bert Fasteners, H. J. Haddan.—(@. P. Kenehan, 
United States ) 
5240. Anti-nicoTine CiGaRETTE Parer, J. Valeton, 
London. 
5241. Wa.xrne Sticks, J. Baker, jun., London. 
5242. Process of Castinc Incots, W. R. Hinsdale, 


London. 
5243. Borrte-rittrsc Macaixe, W. H. Baldinger, 
, London, 


London. 

5244. Screw-cuttrne Macurnes, H. E. Co 

5245. Fountars Pens, M. W. Moore, London. 

5246. Nur Locks, 8S. F. Clasuer and R. N. Paterson, 
London. 

5247. Erecrric Heatinc Apparatus, M. W. Dewey, 
London. 

5248. Printinc Macutnes, C. B. Cottrell, London. 

5249. — H. H. Lake.—(C. H. Perkins, United 
States. 

5250. Moror Enaines, H. Love and Priestman Brothers, 
London. 

5251. Direcr-actinc Excines, H. E. Newton.—(C. C. 
Worthington, United States ) 

5252. Execrric Sicnat Apparatus, E. D. Graff, 
London. 

5253. Dre Rous, H. H. Lake.—(C. H. Perkins, United 
States.) 

5254. — Compressors, H. H. Lake.—(£. Hill, United 
States 

5255. Fisuunc Lives, H. H. Lake.—(/. Lardé, France.) 

5256. BaLtancep VaLves, H. H. Lake.—(H. Canjield, 
United States.) 

5257. Hanpies for Toots, P. Koch, London. 

5258. Cover for Jars, J. N. Harris, London. 

5259. Bep Pans, C. Alexander, London. 

5260. Revier Maps, W. Harrenstein, London. 

5261. ee De.ivery Macutnes, A. Hollinshed, 

ndon. 

5262. Dryinc Corres Berries, &c , F. Arens, London. 

5263. Saticytic Acip Derivatives, J. Y. Johnson.— 
(PF. von Heyden, Germany.) 

5264. Connectine Pires Tocetuer, J. Y. Johnson.— 
(J. Strachan, India.) 

5265. Wispow Sasues and their Frames, A. Prentice, 
Glasgow. 

5266, Stoppers for Botries or Jars, J. Pattison, 


ow. 
5267. Tanks, S. W. Miller, A. Mayer, F. H. Post, and 
. W. Berry, London. 
5268. Apparatus for Generatinc Stream, E. Fales, 
London. 
yg ny Aromatic Giycocott Derivatives, W. Majert, 


5270. ana Prates, A. J. Boult.—(@. L Lippold, 
Germany. 

5271. Sramrino Macurnes, W. P. Thompson.—({T. H. 
Alexander, United States.) 

5272, PoLisHiNG Macuines, H. Trost, London. 

5273. CLosinc or Retarninc Doors, J. A. Minier, 
Liverpool. 

5274. Composinc Macuine, E. C. Standiford and 8S. A. 
Hyers, London. 

5275. ATTACHING Caps on CarTRipcEs, W. P. Thomp- 
son.—{A. A. M. Gaupillat, France.) 

5276. SELF-FANNING ING = Al A. Musnicki, 
London. 

5277. Puncuine Macuines, T. Barrett, inte. 

5278. SCREWING moa T. Connelly, Liverpool. 

5279. Curtinc Mer. Barrett, London. 

5280. ELecrric Santon, Ww. P. Thompson —(Willing 
and Violet, Germany.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


441, gre. Process or Drawinc arg oe Trees, G. 
U. Meyer, Providence, R.I.—Filed September 9th, 





1890. 
Claim.—The herein-described process for drawing 


[441,868] 


‘o 








seamless tubes, the same consis in perforati 
the centre of a disc of metal or iting np metals 





inserting the end of an arbour provided with a collar 
or shoulder through the hole in the disc, y= drawing 
the arbour disc successively thro the holes a 
a draw-plate to form the tube, as d men 


441,584, Prorecrino anp Preservina Pies, F. 
Rivers, Seattle, Wash.—Filed July 19th, 1890, 

Claim.—The protected pile having ap) ied thereto a 

casing or jacket formed of shingles with their butt 








ends presented upward, said _ pile and shingles being 
pee with a protective . ally as set 
orth. 


441,903. Pop Screen Smaker, P. Scholi, North 
Kauk vauna, Wis.—Filed July 25th, 1890. 

Claim.—(1) ‘The combination of’ a pulp screen, 
spring-controlled slides supporting the same, levers 
connected to the slides, and excentrics linked to the 
levers, substantially as set forth. (2) The combina- 
tion of a pulp screen, slides supporting the same, 
levers connected to the slides, adjustable fulcrums for 
the levers, and excentrics linked to the said levers, 
substantially as set forth. (8) The combination of a 
base provided with slotted main standards and sub- 


[441,903] 





standards united by guide-rails, a vat secured to the 
main standards, slides arranged in the latter 
standards, a pulp screen mounted on the slides, levers 
connected to said slides, blocks loosely mounted on 
the guide-rails, boxes trunnioned in the blocks, 
suitable means for locking the boxes to the levers, 
adjustable sleeves linked to the box-trunnions, a 
power shaft having its oe on said base and 
vided with excentrics, and links connecting said 
levers and excentrics, substantially as set forth. 


441,904, Carrrince ror Breecn-Loapinc Cannon, 
8. Seabury, United States Navy.—Filed June 14th, 
1890. 


Claim. 
breech-] 


1) The combination, in a cartridge 
ing cannon, of a cup-sha metal 
cloth isc to which the sai is attached 
independently of said base, and a fastening by which 
the = is directly secured to the breech of the said 
base independently of the bag, substantially as herein 
set forth. (2) The combination, in a cartridge for 


[441,904] 


a4 





breech-loading cannon, of a cup-sha) metal base, a 
disc secured to the breech of the said base and having 
a groove in its edg bag, and a binder by which the 
bag is secured Sifts the said groove and over which 
the bag is reversed, substantially as herein described. 
(3) The combination, in a cartridge, of the a 
metal base B, provided with the screw- 

central nozzle v2, the cloth bag A, the disc C, to which 
the sides of said bag are secured, and the nut D, by 
which said disc is secured to the metal base, substan- 
tially as herein set forth, 








Epps's Cocoa.—GraTeruL anp Comrortine.—“ B 
a thorough knowledge of the natural laws whic 
overn the of digestion and nutrition, and 
y a careful application * us fine ies of well- 
selected c Mr. E led our breakfast 
tables with a delicately AE beverage which pay 
save us many heavy yr vat bills. It is by the ju 
porn use of bs articles of diet that a constitution 
wed amon ye deg up — strong enough to resist 
pone tenden andwede 
dies are floating around us vay to attack ‘a 





there is a weak t. We may escape man 
fatal shaft by k g ourselves well fortified with 
pure blood os a rly nourished frame.”—Civil 


Service Gazette.—Made amely with boiling water or 

milk. Sold only in kets, — lal 

“James Epps & Co., Hommopathic Chemists, London. 

pe makers of Epps’s Afternoon Chocolate Essence. 
VT. 
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ON THE DETERMINATION OF THE COEFFI. 
CIENTS OF THE RELATION BETWEEN THE 
POWER AND SPEED IN THE PROPULSION 
OF STEAM VESSELS. 

By Ropert MANSEL, Glasgow. 

In the scholium to the “ Third Law of Motion,” Sir Isaac 

Newton advanced a mechanical proposition, which, in 

effect, when stated as an analogy, may be written: 

Gross developed power : gross work done :: unity : acon- 

stant; 

and, necessarily, ‘ Aes 

ross works done 
Gross developed power = ae eo gs 
Newton introduced this with the significant declaration, 
that it would be found satisfied “in the use of all kinds 
of machines.” Long after, when this came to be applied 
to the problem of steamship propulsion, especially to 
the case of the same ship, when, under the same circum- 
stances, it was propelled at different speeds by a varying 
development of power: the mistake was made of assuming 

a law for the resistance which deviated widely from the 

truth, and directly contradicted Newton's statement. 

The above analogy written in symbols, and in the usual 

accepted notation, was assumed to be: 


BE: Divv?::1:6. 





$3 
Whence followed: E = woe. 


A well-known formula, 


in which C was known as the Admiralty displacenient 
formula constant. Whereas, to satisfy Newton’s state- 
ment, the very approximate form ought to be: 


E: p} V10¢V:: 





1: 10¢X, 
,_ DP Vv 106%, 
whence, E = i 
p: 
Obviously, if we write 10°x = b, we have: 
E = )V10°’ te a ee (1.) 
Or, equally, E=pDiywt-%.,.. a) 
= 
And, again, to oe ee (IIL.) 


a 
That is to say, we have three equations involving three 
coeflicients, a, b, and X, which are mathematically 
described as being conditioned constants, and the 


analytical value of the first: a = d Log. B The 


¥ 
differential coefficient, with respect to the speed, of the 
logarithm of the resistance. In some of my letters I 
distinguished this quantity by the name intensity 
constant ! The second quantity, b}, may then be named 
the quantity constant, as seen prominently in formula I. 
Or, E = 5V10*'. (The quantity factor bV into the 
intensity factor 10°’.) The quantity X, again, denotes 
a speed for the particular vessel and its special trial 


circumstances, which satisfies the condition E, = D> X 


(E, denoting the power for the speed X), where D3 
expresses the three-fifth power of the displacement! To 
distinguish this speed, we may borrow a somewhat 
paradoxical, but appropriate, term from musical art, and 
name X the subdominant speed! Next, the displace- 
ment being known, and the speeds V, and V,, when the 
engines are developing power, at the rates E and E, 
respectively, always supposing that no change of circum- 
stance has occurred in the interval, we can write two 


equations: which are only a different shape of the 
d log. R 
formula a = av ’ 


E, = 5 V, 10¢%:, 

E, = 6 V, 104V2, 
Then, by taking the logarithms of the members, and 
subtracting those of the second, from those of the first 
equation, we obtain : 
(Log. E, — Log. E,) — (Log. V, — Log. V,.) = a (V, — Vz), 
which enables us to determine a; and, we may generally 
remark: such formule, involving exponential powers, 
require the use of logarithms for practical working, but 
are then very simple and easily manipulated. The last 
formula is enunciated thus: if from the difference of the 
logarithms of the two powers, E, and E,, the difference 
of the logarithms of the corresponding speeds, V, and V2, 
be subtracted, the residue is equal to the product of the 
quantity a into the difference of the ocr, ws Example : 
a war vessel, with machinery developing 20,000 and 
18,000 indicated horses, is estimated to have the corre- 
epi speeds, 22 and 20 knots. The value of a will 


(Log.20,000 — Log.13,000) — (Log.22 — Log.20) = a (22 — 20). 
1457 = 2a. 
“. a = 0728. 
Again, knowing a, if from the differences of the logs. of 
each power, and its corresponding speed, we subtract the 


product of a by that speed, the residue is the value of 
Log. 6. Thus: 


E 20,000 
Log. v, -aV, Log. 99 -'0728X22=1'3570= Log. b. 
E 13,000 
Log. v, -aV, Log. ~99 — ~ 0728 x 20=1:3570 = do. 
Hence, the coefficients for the special form: E = 6 V 10¢V 
are known, and, for our assumed war vessel, we should 
write, thus: E = 22°75 V 10 ‘0728 V. 
Again, the displacement of the vessel, and consequently, 
8% 


the value of Dj, is known, and by the relation, b = sox 


the foregoing determined values of a and b, enable us 
3 
to write : Xo ee > 


In the foregoing vessel, if D = 9000 tons, then, 
2°3725 — 13570 om 
X= 728 18°96 
and the second form of the power relation is written: 
E = 2858 V 10 (Y—18%) 0728 and, either, expresses the 
exact relation, by estimate, for the first-class protected 
cruiser, H.M.S.S. Blake. 

Second example.—Modified Medea’s, of which a number 
of sister ships are now in course of construction. The 
displacement, 8400 tons, and estimated, with 9000 and 
6000 indicated horses, to attain speeds of 20 and 18 knots 
respectively. This implies the following relation : 

(Log. 9000 — Log. 6000) — (Log. 20 - Log. 18) = (20 — 18) a. 


a ee es = 0652 
Again, Log. =" 0652 x 20 = 13492 = Log. b. 
Or, Log. oe ~ "0652 x 18 = 1°8498 = do. 
3 
Aieo, Log.D* — Log.b _ 2°1189 — 1:3492 


a — 0652. = 11°05 = X. 


So, for these vessels, if the estimate is justified by the 
trial results, we ought to have, E = 22°35 V 10 0652V, Or 
again, by formula II., E = 131°5 V 10(V—11'805)0652, 

It may be remarked, however, the estimated relation of 
power and speed is often in very indifferent agreement 
with the experimental results; and, it may be of interest 
to note a case where this difference is not excessive. 
Thus, H.M.S.8. Galatea, 5600 tons displacement, and 
estimated to be propelled at 18°5 and 17 knots respectively, 
when the engines developed 8500 and 5600 indicated 
horses. This would imply the relation 

E = 177-4 V 10 WV — 14 21) 0963, 
On trial, November 18th, 1889, with a displacement of 
5000 tons, speeds of 19°008 and 17°397 knots were 
obtained, when the engines developed 9205 and 
5858 horses, respectively ; which indicates the true relation 
to be E = 165°7 V 10 (V — 14°25) 098, 

The test of such formule is exceedingly simple, as 
follows :— 

Trial speeds, V = 19-008 17397 


Subtract, X = 14°257 14°257 
Then, V-—X= 4°751 3°140 
Product by 098 = +4656 3077 


Add, Log. V= 1-2790 12405 
Add, Log. (5000)? = 22194 2-2194 


Sum, or Log. E= 3°9640 3°7676 

i. Be 9205 5858 
Exactly, as found by experiment. In illustration of 
the ordinary values presented by these coefficients, I 
annex a table for a number of vessels, principally of the 
Royal Navy; also, including the values of b, when reduced 
to the simpler form of, E=5V10«V. I beg, briefly, to 

recapitulate. 


Synopsis of Formule, and Table of Values of Coefficients, 
derived from the Trial Data of the respective Vessels 
generally, of the British Royal Navy. 

By Newton’s scholium to the “Third Law of Motion,” 

we have the analogy, for the same machine, under the 

same set of circumstances : 


Gross developed power : gross works done :: unity : a con- 
stant. 


A __ gross works done 
Hence: gross developed power ian” 

In the problem of steamship propulsion at different 
speeds, if we assume the resistance to vary as the } power 
of the displacement, multiplied by the square of the 
speed ; also, denote the gross power by E, and the con- 
stant by C, the above proposition takes the well-known 

$ yw 

form: E = D ty , where C is known as the Admiralty 
coefficient or constant; only, instead of being constant, 
it is constantly variable; and the variations, which by 
Newton’s declaration, have no real existence, have been 
assumed to indicate, and be the measure of, the com- 
parative efficiency at the various speeds. The explana- 
tion is: a false estimate of the resistance is involved in 
the foregoing hypothesis. The very approximate true 
form of the analogy, would be, as follows: 


E: D: vi10°":: zs »*. 
Or, by product of extremes and means, 
v 


_ DP v10""_ 12. Wv-x0 
aa ve 


In which, we have the quantity: a = < Toes. And by 
a simple integration and application of the axiomatic 
truth, E = R V, we derive: E= 6b V 10¢V. 

Now, if we have the gross developed power, and the 
true speeds of vessel, at two different rates of develop- 
ment of the power: the last formula furnishes two similar 
equations: (distinguished by the suffixes 1 and 2). 

E,=6V, 10¢%i. 

E,=6 V, 10* V2, 
Whence: by taking the difference of the logarithms of 
the members of these, we obtain: 
(Log. E, - Log. E,) — (Log. V, -- Log. V2) =a (V, - Ve) 
and, obviously : 
a = (Log. E, — Log. E,) ~ (Log. V, — Log. V2) 








V,-Vs 
By which, a is determined. 





Next: we have, Log. b = Log. v — a Vy = Log. v. 
- aV.: which gives b. 
Again; since: E = Di V 10¥-X)«=bV10+V. There- 
é Log. D? — Log. b 
a 


= X, a quantity I name the subdominant s » for the 
vessel under her trial circumstances. These simple 
formule applied to the trial data of steamships: furnish 
the values of these several coefficients: and a selection 
from my calculations (many of them quoted in my letters) 
are given in the following table. I believe they will be 
found fairly accurate, and with the accompanying context, 
and headings of the various columns: I sincerely hope 
that they may be intelligible. 


E, 


fore : i0«x = b, and consequently : 














4\,4 (4. | H 
» is . 
AE | &e 3m/ | 2 
é 5 €er & 
Names of vessels. oer pee = ga,° gu 
Quantity |p! | & 
2 = 
an 
pee @ 3 
lialian B.N., to (over 15°10 knots)... 305°4 | 94°5 “0527 | 9-668 
British RN., ce Consort (under 
12°12 knots) .. 1... 5. ee oe ve, 192°T | 44°12 0568 | 11-374 
British R.N., Yarrow torpedo boat .. ..| 15°37, 1°405 °0580 | 14°366 
».  Melpomené .. .. .. ... 120°8 | 34°03 -0588 | 9-360 
U.S.N., Vesuvius (under 18-9 knots).. ..  55°4) 7°89 °06026| 14°533 
British R.N., Iris, 5th set .. .. .. .. 128-9 | 26°82 | -0662 | 10-423 
= Agincourt |. .. .. 1. 188°2| 48°87 | -0686 | 10-135 
ie Iris, 2nd set .. .. .. ..| 128°9 | 21°46 +0707 | 11-020 
es Iris, 3rd set... 128°9 | 20°22 -0707 | 11-880 
py Hecla.. .. 1. 1... «| 180° | 20°29 | -O711 | 18-952 
“ Edinburgh ‘. TD 12 915-2 | 30°10 | -0718 | 11-910 
Dutch Merchant, Prins Hendrick (paddle), 81°9 | 13°68 | -0723 | 11-336 
pein iain, 7°55 °O784 | 11°795 


British R.N., Iris, 4th set . 
German I.N., Blitz.. .. .. 


8 
LJ 





we | 76°6 11°13 +0736 | 11°380 
B Merchant, Merkara .. .. .. .. | 148°6 | 35°41 -0738 | 12°620 
British R.N., Iris, lst set . | 128°9 | 22°61 *0785 | 9-630 
za Shah .. .. .. .. .. ..| 188°S | 22°11 0798 | 11°514 
pa Orontes .. .. .. .. ..| 150°3 | 17°84  -0800 | 11°571 
Italian R.N., Lepanto(under 15°10 knots). . | 305°4 | 35°50 , °0808 | 11-561 
British R.N., Euryalus.. .. .. .. «. | 149°7 | 22°29 | -0810 | 10°213 
eo Imperieuse «+ ee | 213°8 | 23°23 | -C817 | 11-800 
zs Howe.. .. .. .. .- ..| 245°6 | 24°34 | -0820 | 12-243 
French Merchant, Charles Quint .. .. 108°8 | 7°27 13°940 
British R.N.,Inconstant .. .. .. ..| 172°2 | 17°87 | *6846 | 11-630 
% er a eer ce | 11-745 
ce Iron Duke .. .. .. ... 176°7 | 19°78 | 0897 | 10°613 

” Carysfort (pitch of screw, | | 
15°25) .. .. .. .. ..| 101°2 | 12°68 | “0906 | 9°96 
is Comus .. .. -| 108°0 12°23 °0920 10°060 
os Hercules .. 230°2 | 24°39 0937 10° 401 
vs Warrior .. as « 233°5 | 14°90 0980 +12°191 
* _ Oe eo 165°8 | 6°640 *0980 _ 14°260 
Merchant, Paris(paddle) .. .. .. 52°29} 3°626 °09885 11°720 
British R.N., Bacchanté .. .. .. .. 147°7 | 11°03 | -1005 | 11°213 
U.S.N., Vesuvius (over 18°9 knots) .. | 1°155 +1029 | 16°345 


British R.N., ~~ (Te eae Bae 
99 Carysfort (pitch of screw, j 
a ee 7°33 | °1075 | 10°580 


e8 ¥s2 ge5 
ro mer o- 


” Far 4°82 *1080 | 10°653 
me eee 11°62 | “1170 | 11°243 
ae Prince Consort (over 12°12 } 

es Oe ee ee ae 7 | 62°5 *1805 | 11°414 
= Widgeon .. 


| 1°379 +1355 | 11-830 





These being the values of the coefticients of the general 
formule for the several vessels noted; as an example of 
their application, they give the relations of power and 
speed, say for H.M.S.5. Raleigh as follows :-— 

H.M.S.S. Raleigh. 
E = 158°5 V 10(V - 11°544) 107, — 9°22 V 10107 V, 

The test for the actual trials being :— 


First Formula. 





Trial speeds V = 15°504 13°457 * 
X = 11544 11544 
3-960 1-913 
Then,(V-—X)‘107= °4237 2047 
Add, Log. V = 1°1904 1°1289 
Add, Log. 1586 = 2-2000 2-2000 
Sum, or Log. E= 3°8140 3°5336 
By data = 3°8141 3°5333 

Second Formula. 

Trial speeds, V = 15-504 13°457 
Then, ‘107 V = 1°6589 1-4399 
Add, Log. V = 1°1904 11289 
Add, Log. 922 = 9647 9647 
Sum, or Log. E = 3°8140 3°5835 
By data = 38141 3°5833 


So that, differences are less than the probable errors of 
observation. : 

The vessels in the foregoing tables, within experimental 
limits, generally exhibit only one set of values for the 
coefficients; as I have often shown, however, these 
quantities are conditioned, not absolute constants; and 
we find vessels, in which we have two or three very 
different sets of values, each extending over a special 
range of speeds. One of the first noticed, and distinct 
cases of this, was furnished from the trial data of 
H.M.8.8. Prince Consort, since, at speeds over 12 knots, 
the relation is: 

E = 192°7 V 10 (¥—11°414) "1305. 
while at speed, under 12 knots, 
E = 192°7 V 10 (V — 11°374) 0563. 
Similarly, the American dynamite cruiser, Vesuvius, at 
speeds over 18°9 knots presents the relation : 
EB = 55°4 V 10 (¥ — 16344) "1029. 
While under 18-9 knots: 
E = 56-4 V 10 ( — 14088) oom, 

Lastly, the Italian Royal Navy war ship Lepanto, on 

trial, at speeds over 15°10 knots, presented the relation, 
E = 305-4 V 10 (V—9°668) 0527, 

while, up to 15°10 knots: the distinct relation was, 
E = 305°4 V 10 (V—11°511) 0808. 

In very fine and high powered vessels—notably with 
torpedo boats—we, in like manner, can detect three sets 
of values, for the same vessel! We then open up a most 
interesting and difficult question; but the length of the 
foregoing article forbids the reference to many examples, 
which I have published; and indication of the direction 
in which their explanation is to be followed out. 
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HARBOURS AND WATERWAYS. 


Tue Mersey Docks and Harbour Board has recently passed 
@ bye-law providing that no vessel shall be worked or navi- 
gated in any part of the river Mersey to the southward of a 
line drawn from the Rock Lighthouse to the Seaforth Battery, 
at such s as shall endanger the forcing open of the gates 
of any of the works of the , under a penalty of £50. 
The Board has also determined to provide a second hopper 
: tego + verse pate. 2 — 
o' river. e hopper and pumps, which have 
at work for about two months, have already removed u) s 
of 120,000 tons of sand, and deposited it on the adjacent 
shore, in a position where it is not likely to be carried back. 
In calm weather the hopper can take her maximum load of 
450 tons in half an hour, but when the sea is rough the time 
required is nearly an hour. The hopper makes about five 
runs each tide, lifing about 2000 tons of sand, and has been 
po-aram Tena about 100 tides. The prolonged calms of this 
win) ve been exceptionally favourable to the operation. 
The steamer works across the bar in a straight line between 
the Crosby and Formby Lightships, endeavouring to cut a 
deep trough, and trusting to the currents to widen the breach. 
Considering the enormous mass of material to be dealt with, it 
could hardly be expected that any great result would be 
ured in the short time during which the operations have 
n in progress ; but it is reported that there is now 12ft. 6in. 
at low water, where before proceedings began there was only 
10ft. The machine in use consists of one of the steam hopper 
barges belonging to the Board, which has been fitted with a 
centrifugal sand pump. -The barge arrives at the bar about 
two hours before low water. The suction tube attached to 
the pump, which is 22in. in diameter, is then dropped over 
the side, the lower end being so fitted as to lie flat on the 
surface of the sand. It is suspended by a steel rope from a 
derrick rigged up over the stern. The sand is pumped into 
wooden troughs provided with bafflers, which impede the 
rush of the water, and permit the sand to settle in the hopper 
more readily. The work can be carried on when there is as 
much as 30ft. on the bar. According to the latest surveys, 
taking the minimum depth of water at 12ft., the bar is 700 
yards across, with a length of from 2} to 3 miles. Mr. Lyster, 
the engineer of the Dock Board, has, no doubt, thoroughly 
considered the best means of carrying out the object in view, 
and the Dock Board deserve great credit for voting the funds 
for carrying outa comparatively novel experiment, 


n 
which, 7 successful, will be of immense advantage not only 
to their own property, but to the other docks in the Mersey, 


and especially to the traffic on the Ship Canal when com- 
pleted. A careful consideration of the circumstances which 
govern channels running through sand beds in tidal estuaries 
points to the fact that a deep channel, when once formed, 
maintains itself, and that the force of the tidal currents 
flowi through it is sufficient to counteract the effect 
of sand thrown up in storms. This is evidenced by the fact 
that the majority of the large tidal rivers of this and other 
countries are without bars at their mouths. If Mr. Lyster 
can once succeed, therefore, in forming a deep trough through 
the bar, there is a reasonable probability that this channel 
will widen out till it attains a state of equilibrium, and then 
maintain itself in a more or less stable condition. Although 
the circumstances of the two cases are not exactly the same, 
the deepening of the channel of the harbour at New York by 
somewhat similar means is sufficient to warrant the trial 
now poine on. It is a question, however, worth consideration 
whether, considering the great depth of the channel on either 
side of the bar—from five to eight fathoms—the object could 
not be accomplished by merely pumping up and distributing 
the sand on the surface of sn ~~ and allowing the 
current to carry it away ins oO ing it in the 
hopper. If it is contended that the sand wo distributed is 
likely to be washed up again on to the bar, and if this conten- 
tion be right, the task would appear to be hopeless, as the 
small sy removed by the process at work is as nothing 
compared with the enormous supply contained in the seventy 
square miles of sandbanks which lie outside and are 
low water, but no doubt the sand if once disturbed wo 
carried clear of the channel by the tidal currents. 

The contract for the construction of the new graving dock 
at has been taken by Mr. John Jackson, of West- 
minster. The dividend declared at the last half-yearly meet- 
ing of this company was at the rate of ten per cent. per 
annum. 

The breakwater at Newhaven has now been completed to 
its full length, and the foundation of the head brought up to 
low-water mark. About 29,000 tons of mud and silt have 
been removed from the harbour during the last half-year. 
The works for the additional quays above the Town Bridge 
have been commenced. The capital expenditure now amounts 
to £574,870. 

It is proposed to construct a dry dock at Southampton, at 
an estimated cost of £100,000. For this and other purposes 
a Bill is now being promoted for obtaining power to raise 
additional capital to the amount of £250,000 in six oe cent. 
preference shares. At the half-yearly meeting the chai 
stated that there had been a further slight subsidence in the 
walls of the new dock, the west wall having deflected 1ft. 9in., 
and that it was n to have the backing removed, and 
a temporary platform erected to take the ships while the wall 
"Coneie mt gee h th 

msiderable opposition has cro up against the pro- 
visional order applied for by py wore b adie at 
Poole. Mr. Kinniple’s scheme, which it is proposed to carry 
out at an estimated cost of £13,000, is for extending the 
training wall out from the breakwater, which was constructed 
some years ago, towards the bar for a distance of 1000 yards, 
and to deepen the channel over the bar so as to give 20ft. at 
high water; the present depth being from 8ft. to 10ft. A 
somewhat similar scheme was sanctioned by the Board of 
Trade in 1865. The breakwater already constructed at 
the south-east corner of the Haven has had the effect 
of scouring a channel through the East Looe, and wash- 
ing away the sand banks which form a natural pro- 
tection to part of the town. One great feature in 
the petitions which have been lodged against the order 
is that no provision has been made in the scheme for closing 
this channel and protecting these sand banks; and it is also 
urged that by merely extending the breakwater as — 
the results which followed from the erection of the break- 
water will be intensified ; also that while provision has been 
made for deepening the water on the bar to 20ft., there is 
none for deepening the channel up to the quay, where now 
there is only about 10ft. The timber merchants’ petition 
complains, amongst other matters, that they are to be charged 
at the rate of 40ft. to the ton, instead of 60ft., as — by 
the railway companies. The Mayor and Corporation of Ware- 
ham object to the proposed limitation of the rights which 


at 
be 





they have possessed from time immemorial of free navigation 
within the harbour of Poole, including the right of passage to 


matic vacuum brake, but are not thought suitable for working 
long mixed trains, Westinghouse brakes being considered better 


and from the sea. At present about a thousand ships, with a | adapted 


tonnage of 122,520 tons register, enter the port yearly. 

The Ne Harbour Commissioners have decided to 
purchase a for dredging in the river Usk, at a cost of 
£12,000 and an estimated annual cost of £1000. 

The Bill of the Neath Harbour Commissioners is not to be 
opposed in the Lords. This Bill is for enlarging and improving 

e harbour, and for extending the time to 1894. The original 
works were partially constructed under the Act of 1874, but 
were subsequently seriously damaged by the action of the sea. 
For restoring the works and increasing the dimensions of the 
sea lock and entrance basin, and the depth of water in the 
harbour, power is sought to raise £125,000 on mortgage in 
addition to the £125,000 authorised in 1886, no portion of 
which has yet been raised. 

The barge-owners and traders using the Kennet and Avon 
Canal recently memorialised the Board of Trade, under the 
power given in the Railway and Canal Traffic Act, to cause 
an inquiry to be made into the condition of the waterways 
and works. This canal is owned by the Great Western 
Railway Company, and connects the Avon and the Thames. 
It commences at Hanham Mills, about eleven miles above 
Bath, and, passing along the rivers Avon and Kennet, termi- 
nates in the Thames near Reading. Its total length is 86} 
miles. Colonel Rich accordingly has held an inquiry at 
Bath, and subsequently inspected the whole of the canal, the 
pete occupying four days. Both the railway company 
and the boat-owners were represented, and it was found that 
the canal had shoaled up in places so much that the boats 
could not carry more than two-thirds of their full loads, the 
depth of water in places not being more than 3ft. Tin. to 4ft. 
In the summit reservoirs at Crofton there was found to be a 
depth of only about from 1ft. to 2ft. of water and from 2ft. to 
4ft. of mud. 

The directors of the La Guaira Harbour Company have 
obtained leave at a special meeting of the shareholders to 
raise an additional sum of £120,000 in order to enable 
them to keep faith with the debenture holders and pay the 
interest uxtil their differences with the Venezuelan Govern- 
ment are settled. The first works, constructed under con- 
tract in 1887, were almost entirely swept away by a storm, 
and have since been re-constructed in a more substantial 
manner, and the harbour is now rapidly approaching com- 
pletion. The breakwater is finished, and the quays sufficiently 
advanced to allow of large ocean steamers delivering at 
the wharf. A heavy storm last January carried awa 
the contractor’s plant, but left the works untouched. 
The total expenditure is £820,000. Towards this the 
Venezuelan Government agreed to give a subvention of 
£120,000, and guarantee a certain interest on the outlay. 
They have, however, for the present withheld this, and 
—— a commission to inquire into the cost and character 
of the works. The gross revenue from the dues granted by 
the concession amounts to from £70,000 to £80,000 a year, but 
this is nearly all swallowed up by mses, Owing to excep- 
tionally heavy charges forced on the company by the Govern- 
ment. It a that prior to the construction of the 
harbour welt ibew existed a body of porters and lightermen 
who formed a sort of Militia, whose services the Government 
could requisition in case of need. These men were super- 
intended by a number of officers—hangers-on of the Govern- 
ment—who were appointed as a reward for services. When 
the company took over the harbour and the collection of the 
dues the Ministry intimated to them that they would also 
have to provide for the whole of their officersand men. This 
the company declined, whereupon the men took up arms and 
seat te revolt. The insurrection was quelled by the 
Government, but the order was renewed, and the company 
saddled with the payment of several hundred men at fixed 
salaries whose services they do not want. S are being 
taken by the English to put an end to this state of 
things, but until this is effected the chances of any dividend 
to the shareholders is very small. This undertaking affords 
only another example of the risk of embarking English 
capital on the faith of South American Republics. 








CONTINUOUS BRAKES IN AUSTRALIA. 


THE report of the board appointed by the Government of 
South Australia to test the merits of the different brakes, and 
recommend one for adoption, has just been published. The 
report is very voluminous, and after detailing the circum- 
stances through which the Vacuum Brake Company was 
not represented, the report proceeds to describe the trials 
to which the Westinghouse quick-acting brake was subjected. 
The trials took place on the narrow gauge lines, and the 
brake was fitted to a train of fifty vehicles, mostly open goods 
trucks; a certain proportion of which were loaded at the 
trials so as to represent the conditions usual in daily running. 
Some of the stops were made on descending gradients of 
1 in 6—the steepest on the narrow-gauge Jines—and others 
on the level. The most interesting trials were those testing 
the graduating power of the brake, the speed of the train 
being controlled down a long incline. The speed maintained 
was sufficiently even for all practical purposes, and the train 
appears to have been completely under the control of the 
driver. It has been asse by some that when the brake is 
repeatedly applied and rel in descending a long incline, 
the available pressure of air gradually falls, and the power of 
the brake is exhausted when the train nears the foot of the in- 
cline. The result of these experiments contradicts this theory, 
the pressure at the foot of the incline being in every case 
greater than at the summit. Some interesting experiments 
were made as to the time occupied in shunting wagons fitted 
with the Westinghouse brake, and it was found that with 
experienced men the loss of time in coupling and uncoupling 
the hose pipes was fully made up by the greater stopping 
power placed at the disposal of the shunter. 

All ‘five members of the Board report in favour of the 
Westinghouse quick-acting brake, but two do so with some 
reservations. One of these gentlemen, while recommending 
its use on all broad gauge rolling stock—goods and ngers 
—suggests that on the narrow gauge lines of the colony some 
deference should be paid to the practice on the narrow gauge 
lines of Queensland and Western Australia. Any junction 
with the lines of the latter colony is very remote, and though 
an extension of the South Australian lines to the Queensland 
border is contemplated, and will probably be carried out when 
loans can be successfully floated for such a project, it would 
appear very unlikely that Queensland will lat the vacuum 
brake. An a) dix in the report contains a tel from 
the Premier of Queensland to the Premier of South Australia 
stating that ‘some engines and carriages are fitted with auto- 





As the Westinghouse brake is already in use on all 
passenger trains on all the broad-gauge lines in Australia, it 
would therefore appear probable that its use will also extend 
to the narrow-gauge lines. 

The remaining member of the Board considers that a con- 
tinuous brake is not required on goods trains, and thatin South 
Australia the adoption of the Westinghouse brake on all goods 
stock would cost annually for interest, maintenance, and 
depreciation £21,280, and states, ‘This very large annual 
expenditure would not add one y to the income of the 
railways, and would benefit no one except the brake manu- 
facturers.”’ 

This is a very remarkable expression of opinion from a 
gentleman asked to report on the best continuous brake for 
general adoption. The immensely increased safety and 
security given by continuous brakes is ignored, while the 

uniary value of the time saved is completely lost sight of. 
A train fitted only with hand brakes must be stopped at the 
summit of any steep incline, and the guard must walk along 
the train and pin down a sufficient number of brakes. The 
train must also be stopped at the foot of the incline to enable 
the brakes to be taken off; while this cumbrous process gives 
a very uncertain and inefficient brake power, quite incapable 
of stopping the train at short notice in an emergency, utterly 
pole i the control of the driver or — and constantly 
diminishing in efficiency, as the brake blocks wear in 
descending the incline. In Australia the engine drivers 
and —the men who daily experience the danger 
and anxiety of controlling goods trains down the 
long steep inclines so frequent in the cheaply constructed 
colonial lines—have petitioned for continuous brakes on 
goods trains. In Victoria a large proportion of the goods 
stock is already fitted, and in New South Wales the Railway 
Commissioners promised over a year ago that the whole of 
the goods stock should be fitted as soon as possible. The 
railway management of South Australia have advised a 
similar course. The general tendency, therefore, in Australia 
is in favour of the use of continuous brakes on goods trains, 
and as the ruling gradients on the main lines of the principal 
colonies vary from 1 in 30 to 1 in 50, the inclines being often 
of considerable length, it is not surprising that the want of 
continuous brakes is severely felt. 

The inefficiency of hand brakes on a steep descending 
gradient is very strikingly shown by some res in the 
report giving the equivalent distance in which a train could 
be stopped when running down an incline of 1 in 60 at 40 
miles per hour. With the Westinghouse brake in use on 
the trial train in South Australia this distance varied from 
634ft. to 783ft., according to the pressure of air and the 
composition of the train. But when the hand brakes alone 
were used, the distance in which the train could be stopped 
rose to 11,592ft., or over two miles. 

In America, with one exception, all the lines crossing the 
Rocky Mountains have adopted continuous brakes on all 
rolling stock, both goods an mger. The exception is 
the line having the best gradients, the Canadian Pacific, 
which, from Montreal to the summit of the Pacific watershed, 
a distance of 2600 miles, has no gradient exceeding 1 in 100. 
The other trans-continental lines, having steeper gradients, 
have felt the absolute necessity of continuous brakes on 
freight trains, one line, the Aitchison, Topeka, and Santa Fé, 
having no less than 21,000 freight cars equipped. 

There can be no doubt that, apart from the question of 
safety, continuous brakes effect a considerable saving in time, 
especially on goods trains. Trains can be safely run at a 
much higher speed, and the time lost in “ pinning down ”’ is 
entirely saved. Taking a day’s run of 100 miles in which 
there are five steep inclines each ——- five miles long, 
the time consumed in putting down and taking off hand 
brakes cannot be much less than five minutes each stoppage, 
or fifty minutes in all, which would be saved by continuous 
brakes. The with hand brakes being taken at fifteen, 
and that with continuous brakes at thirty miles an hour, 
gives an additional saving of fifty minutes, making a total 
saving of 1 hour 40 minutes, which at 5s. per hour is equi- 
valent to 1d. per train mile, which is a figure worth consider- 
ing, as it is generally equivalent to about 3 per cent. of the 
total working expenses. 








THE CHAPMAN QUADRUPLE EFFECT EVAPOR. 
ATING PLANT. 


THE multiple effect water-condensing and evaporating 
apparatus—Chapman’s Patent—manufactured by Messrs. 
Fawcett, Preston, and Co., of Liverpool, is already tolerably 
well-known for the good services rendered in the supply of 
drinking water for the British troops at Suakim, but as recent 
improvements have been introduced in its special applica- 
tion for the requirements of sugar planters and refiners, we 
visited their works the other day for the purpose of ——s 
an improved and re-arranged evaporating plant which they 
are erecting for a sugar works in South America, capable of 
evaporating 3500 gallons of water per hour. Before describing 
this new plant, which is shown in the accompanying illus- 
tration, it will be interesting to notice the main features of 
Messrs. Fawcett, Preston, and Co.’s evaporating apparatus, 
which they have termed the quadruple effect. In the first 
lace, this a) tus is quite self-balancing and self-adjusting 
m the fact that there are only two valves or cocks to 
adjust about it—one for the admission of steam to the 
drum of the first vessel, the other to regulate the flow of 
juice into the first vessel. The remaining portion of 
the apparatus balances and adjusts itself to the varying 
conditions that may arise. The flow of juice from pan to pan, 
until its final exit from the last vessel of the series as syrup, 
takes place mutually or automatically, without interposition 
of any valves or cocks for regulating its flow, and without an 
interference with the different pressures in the pans, whic 
vary according to the different temperatures, and also to any 
variation that may take place in the initial temperature and 
pressure of steam in the first . Another special feature is 
that by the construction of this apparatus no portion of the 
juice can be ex a second time to the action of the heat- 
ing surface in the same pan, but all must flow upwards and 
once and for all in each pan, passing away immediately to the 
next pan or to the syrup extracting pump, as the case may 
be. Thus there is no fear of any inversion taking place, as 
the juice is e to the action of the heating surface for a 
minimum of time, and consequently an increased amount of 
sugar is obtained from a given quantity of juice. Economy 
in steam is also achieved by the ~—_ — of making 
the condensations from the drum of the first vessel pass to 
the drum of the second vessel, and so on through the series, 
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QUADRUPLE EFFECT EVAPORATOR. 


MESSRS, FAWCETT AND PRESTON, LIVERPOOL, ENGINEERS. 





thus thoroughly utilising the heat in the condensations with- 
out interfering with the respective pressures in the drums, as 
the circulation of the condensations is carried out in precisely 
the same way as the circulation of the juice. We illustrate, 
as already stated, the latest arrangement adopted of a 


quadruple-effect evaporating plant, in which improvements | 


have been carried out so as to afford greater facility for 
control, whilst at the same time it occupies less space. 
In previous apparatus the vessels have been arranged in 








points of merit in the apparatus, the makers claim, consist in 
the admirable circulating arrangements by which the heating 


| surfaces are kept clean and efficient, the automatic manner 


in which it regulates itself to varying conditions of work, and 
the precautions taken to prevent any loss of heat, either 
latent or sensible, in order to secure economical evaporation. 
In proof of this we were shown certificates from users of 
both new and converted evaporators. One of these was 


| from the manager of the Hendon Paper Works, Sunderland, 


a straight line, but by bringing the first and last vessel of the | 


series side by side, as shown, the attendant in charge 
can manage the whole apparatus without moving from the 


two pans, as he can regulate the steam valve and feed valve | 


at the same time that he is watchiag the density of the 
liquor flowing from the last vessel. To facilitate this latter 
operation, a very simple appliance has been designed, by 
which a constant flow of syrup from the last vessel is passed 
through a receptacle containing a pése sirop, so that the 
density of the syrup can be ascertained at any moment 
by merely looking at the apparatus. The results obtained in 
actual work have abundantly demonstrated the striking effi- 
ciency of this system, not only as regards new apparatus con- 


structed on it, but also as regards its application to existing | 


apparatus. Since its introduction in 1888 the new evaporator | 


has been and is being largely adopted for evaporating the water 
from cane juice in sugar factories ; from the spent black liquors 


in paper mills containing soda ash, and in distilling pure | 


water from sea water and other purposes. For these purposes 
fourteen new apparatuses, we are told, have been, or are now 
being delivered of the triple and quadruple-effect types, and 
having an aggregate heating surface of over 57,000 square feet, 
whilst during the same period nine existing multiple-efiect 
evaporators, of an aggregate heating surface of about 36,000 

uare feet, have been converted to the new system in the 

est Indies. Contracts are now being carried out in the 
works at Liverpool for adding evaporating vessels of the new, 
or Chapman system, as it is called, to existing multiple-effect 
evaporators on other systems for paper and sugar works 
pre and at the time of our visit the drawings were 

ing prepared fora very important installation of this 
system for distilling fresh water from sea water. The chief 





where an apparatus has been at work since the latter portion 
of 1889, in which evaporation equivalent to thirty-seven tons 
of water per ton of coal used is being carried on, and writing 
on the 14th April, 1890, in reply to an inquiry on the subject, 
this gentleman said, “I have never had to touch the tubes 
since the first day—7th November, 1889—your apparatus 
was set to work. I had the first and fourth vessels per- 
sonally examined four weeks ago, and, as far as could be 
seen, they were asclean as when they came from your shop.” 
Another, the latest received, was from a Cuba sugar planter, 
and testified to an increased power of evaporation of 50 per 
cent. having been obtained during the last crop in the triple- 
effect apparatus, made in Paris and existing on the estate, 
by the addition of the patent circulators, a result which has 
also been equalled on several estates in Demerara on appa- 
ratuses of Scotch and English manufacture. 








“SPECIAL” SLIDE AND SCREW.-CUTTING 
LATHE FOR CRANK SHAFTS AND OTHER 
HEAVY WORK. 

Tuts powerful lathe, illustrated on p. 284, was recently | 
made by the firm of Messrs. Sharp, Stewart and Co., Atlas 
Works, Glasgow, for Messrs. Vickers, Sons and Co., Sheffield, 
and is the second of the kind supplied to the same firm. The 
height of centres is 5ft., and it admits between centres a 
length of 50ft. 6in., and the net weight, complete, is about | 
120 tons. The fast headstock has a steel spindle running in | 
gun-metal parallel steps, and the driving poweris arranged with 
two series of triple gear for large diameters, as well as quicker | 
speeds for ordinary work. The face-plate is 10ft. diameter, 
and is fitted as a four-jaw chuck, with hardened steel jaws. 





The loose headstock is of very powerful design, and, in view 
of the heavy pieces swung between the centres, the spindle 
has a “special ’ adjustment by a worm and wheel, as well as 
a quicker movement for bringing the spindle into position 
before the weight is upon it. The beds are of double form, 
and of very massive construction. There are four saddles, 
three being provided with a special rest for dealing with 
crank shafts, and one has a compound slide rest, with a swivel 
for taper work, this being interchangeable with the others. 
There are two guide screws, independently driven, for actuating 
the saddles, and the feed motion to each saddle is also inde- 
pendent. The two front saddles have an auxiliary feed-- 
besides the ordinary one—for grooving cranks and cutting off 
the ends of steel ingots. Throughout this lathe is of the most 
—— character, and is capable of taking the heaviest cuts 
in steel. 








€000-HORSE POWER ENGINES OF THE SIRIO, 
PERSEO, AND ORIONE. 


_ Wir this impression we publish engravings additicnal to 
the doubie-page supplemental engraving illustrating the 
engines of the steamships Sirio, Perseo, and Orione, which 
we published last week. These engines have been constructed 
from the designs of Ing. C. Hillebrand by Messrs. G. Ansaldo 
and Co., Sampierdarena, Italy, and have been at work with 
excellent results. They have been designed to take the 
place of earlier engines which had become obsolete, though 
not old, and were not suited to the high pressures necessary 
to economy. In another impression we shall complete the 
illustration of these engines, by other engravings, and shall 
then give full particulars of them. 








BIRMINGHAM AND DisTrRIcT FOREMEN’S AND DRAUGHTSMEN’S 
AssociaTion.—At the April meeting of this Association a paper 
was read by Mr. A. Driver, chief engineer of the Birmingham 
Small-arms and Metal Company, on ‘‘ The Boulengé Chronograph 
as Used for Measuring the Velocity of Projectiles,” There was a 
large attendance of members. The paper aroused.a great amount 
of interest, and at its conclusion a vote of thanks was awarded . to 
Mr. Driver. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ON THE DYNAMICS OF GRAVITY. 


Str,—The late discoveries of Prof. H. Hertz, of Bonn, have once 
more directed attention to the importance of looking to material 

ies for the production of material effects. 

There appears to be a strong predilection with some for old 
** statical ” ideas. It would seem to be a species of satisfaction in 
some cases to contemplate something that cannot be explained. 
But it should be remembered that ultimate facts will remain inex- 
plicable. There is enough incomprehensible in nature, without 
attempting to discourage endeavours to explain as far as we can. 

An “infinite velocity ” appeals to some minds as a satisfaction of 
a higher order than a relatively very great finite velocity. They 
cannot admit for one moment the idea of a velocity—say—some 
thousands of times that of light as a possible physical reality. Yet 
this velocity—if it existed—would be infinitely short of the “ in- 
finite velocity” assumed by action at a distance,” which they 
seem to contemplate as only a secondary difficulty. 

We may observe that nature aeons & by raising degree rather 
than by change of kind—by the utilisation of simple means. This 
we see in evolution. Much may be done by velocity, if the degree 
be raised enough—to produce great and useful effects. 

A high velocity enables a store of energy of a high intensity—a 
competent general source of motion—to exist in space, without 
undue expenditure of matter, which would encumber s , and 
obstruct the movements of bodies in space. Hence follows the 
a priori probability of the existence of a high velocity, i.¢., of the 
presence of matter in space, whose parts are endued with a high 
normal speed. However high the normal velocity of this matter 
be, even if it were, say, some millions of times the speed! of light: 
we can — as an abstract possibility—conceive the practicability of a 
volocity to any finite extent higher. One degree of velocity is in 
itself no more prcbable than another. 

As another parallel to the application of degree in evolution, we 
may take the case of size. By mere change of size or dimensions, 
a very simple means, useful ends may be served nting immense 
diversity of contrast. But with some there is diftculty in conceiv- 
ing excessively small size—relatively speaking—asa reality. Hence 
such minds cannot realise what nature can effect here by the mere 
application of degree to dimensions, so to speak. A particle or 
portion of matter, so long as it does not become less than the size 
visible in a microscope, is regarded to bave a reality of existence 
of an absolute order of certainty. If the portion of matter gets 
less, its existence becomes—as is often unconsciously reasoned— 
open to doubt. Yet the eye is certainly not the only, and perhaps 
not even the best of the senses in proving existence. It seems to 
be argued that we know less of particles—as existences, invisible 
parts of things, molecules—than of the things themselves, Is 
this, however, true? Objects are certainly made up of and can be 
subdivided into particles too small to be seen. When we come to 
a part which cannot be divided further without changing the 
nature of the substance—made up of such ts—we reach ‘“‘a 
molecule.” If we know little or nothing of the structure of a 
molecule, we certainly cannot know more of the more complex 
structure of the object made up of molecules. Yet, curiously, it is 
argued apparently that the order of certainty of the existence of 
the object is greater than the order of certainty of the existence 
of its parts. Nevertheless this surely cannot be, since the parts 
are more simple, and therefore more easy to conceive as existences 
—having the fund tal qualities of mass and extension at least 
—than the whole. We do not want to know the form of an object 
to conceive its existence. We may conceive or imagine some form 
—say, aring or sphere in the case of a molecule, for instance—one 
shape is as easy to conceive as another. It makes no difference 
whether the form is known to usor not, in the case of the conce: 
tion, if we imagine some form having mass and extension. {ft 
it be said, for instance, that a block of some solid—say iron—of a 
certain mass exists. We do not require to know whether it is a 
cube, say, or of irregular shape, in realising its existence. So in 
the case of a molecule of a certain mass—which mass is calculable 
approximately mathematically—its shape need not be known in 
order that its existence may be realised ; nor is a knowledge of the 
mass of the molecule necessary if we have an approximate idea. 
A mass of earth is figured as an entity without even being aware 
of the massor quantity at all. Hence, if we say a gravitation atom 
exists—i.e , an atom whose motion is concerned in producing the 
effect termed gravity—all we mean is, that a portion of matter 
which has mass and unknown dimensions exists. If it be remarked 
this is too small an entity, or size, to realise, it might be answered 
that some do not object to speak of the ‘‘infinitely small.”2 This 
is not demanded for the atom. In fact, however small it is, it is 
infinitely short of the ‘‘ infinitely small,” and one dimension is not 
more likely than another in itself. So we may say beforehand that 
there is no difficulty in realising the existence of a relatively great 
velocity, a relatively small portion of matter—any number of them. 
If we admit this, then the gravity gas is realised. But now we 
have another instance here parallel to evolution proceeding by 
degree. We know the normal motion of the molecules of an 
ordinary gas takes place within relatively small limits—the mean 
length of path being about two millionths of an inch—and that it 
is a ‘‘radiant” motion, i.e, the molecules about any imaginary 
point in the gas move symmetrically or equally in all directions in 
an automatic self-correcting manner. 

It is only requisite now, in order to produce a useful effect in 
nature, to so st degree greatly rai here, without change of 
kind, as in the ordinary procedure of evolution, which can bring 
about results seemingly totally different by a mere—adequate— 
change of degree. Let, then, the gaseous atoms be sufficiently 
small to have a mean path some thousands of millions of miles long 
at least, instead of fractions of an inch: let their velocity—a sort 
of consequence of the small size—be augmented to that of light, or 
perhaps to many times the speed of light. Then we have—with- 
out any change of principle or of kind—a self-acting mechanism 
capable od aang ws gravity, and whose primary purpose no doubt 
is to afford an adequate store of energy in space, to account in an 
intelligible way for explosions, bustion, and such phenomena, 
without recourse to the assumption of the generation of motion out 
of nothing as it were, in these phenomena of everyday occurrence. 

The only other condition we have to consider relates to the 
structure —in rough principle at least—of the molecules of matter 
whose “‘ weight ”’—different in different planets—is to be ited 
for. Here, it may be remarked, that we observe in large scale 
structures—such as bridges, roofs, &c.—that the attainment of a 
given extension, with a minimum waste or expenditure of material, 
is the principle brought into action. A molecule—a mere piece of 
matter—must have extension. How is it to have this with the 
least waste or superfiuity of material! The form of a ring gives the 
maximum extension, in a plane at least, with the minimum waste 
of material. We might suppose molecules to be rings then—or 
some — structure to give dimensions in volume—as a very prac- 

ea, tly why 














tical i or probable truth. There is no reason apparent! 

they should be spheres, which form involves the maximum ex- 
penditure of material, with the minimum of the desideratum 
extension—or the least of the requisite dimensions in volume, by a 
given supply of material. There is nothing apparently gained by 


2 A particle with a velocity even considerably higher than that of light 
might yet have an energy extremely small ; provided—which is a simple 
conception —the particle itself be adequately small. 

2 Of course, I am very far from contending that the expression “ infi- 
nitely small” is illegitimate, it is scarcely necessary to add. All that is 
contended is that to realise a finite size, however small, should be 
regarded as cthing perfectly definite and distinct, and having no 
vagueness attaching to it. 








having matter inside a molecule.* The same extension in volume 
can exist if it be of open structure. We have, then, only to assume 
the molecules of matter to an adequately open structure of 
somé kind, in order to explain the appreciable proportionality of 
gravity to mass, with the aid of the minuter-moving atoms‘ which 
regulate their own motions. . 

If it be considered that bi-axial crystals—bi-refracting—should 
be expected to have a slight difference of weight according to 
which axis is vertical, it seems desirable that this point should be 
very carefully investigated by special researches. But may it not 
be possible that such a slight differénce in the weight under the 
above conditions might actually exist, and yet be too small for us 
to measure with our present resources ! 

Perhaps it might be objected that the idea of atoms to produce 
gravity, if they do not explain light at the same time, seems not 
altogether satisfactory. But is it certain that they may not ulti- 
mately explain light! If not—and it is easily conceivable that 
light may be accounted for otherwise—at all events a store of 
energy appears to be necessary in space to serve as a general source 
of motion, without invoking ‘“‘action at a distance,” which 
admittedly explains nothing. For this assumption, involving as it 
does the inconceivable idea that effects are propagated across space 
without time, thereby presupposes that no insight is possible into 
the processes by which physical effects are brought about. It is 
all very easy to say, for instance, that an explosion of gunpowder 
is due to the action at a distance of its parts, but this throws no 
light on the phenomenon. If, then, the existence of a store of 
motion in space seems 'y t for the developments 
of motion—molecular especially—without ‘action at a distance,” 
what more natural than to attempt to account for vitation by 
the aid uf such a store of motion, whereby an additional useful 
pu would be served? I may remark that if gravity be due 
to the action of a gas whose atoms have a long mean path, then 

vity will have a finite ra not greater than the length of path, 
but great enough to accord with observation. This conclusion, 
that gravity has a limited range, appears even in itself to have an 
advantage ; for the universe will under this condition become stable, 
even if it were at rest, or there would be no tendency for its parts 
to fall in the course of ages gradually together. t : 

The assumption of the existence of two inherently different kinds 
of matter, the one kind of its innate essence ‘‘ ponderable,” and 
the other of its innate ‘*imponderable,” will disappear by 
the explanation of gravitation. Matter may be all correlated under 
one kind, differences being 7 those of dimensions; for no other 
distinction seems to be required fundamentally. A great simplifi- 
cation appears thus to be possible. In a somewhat parallel way 
the supposition of the existence of two intrinsically diverse sorts of 
energy, kinetic and non-kinetic, will vanish on gravity being 
accounted for, and all energy may be correlated under one form 
clearly intelligible to the reasoning powers, viz., the energy of 
motion. 

The further application of mathematics to material atriform 
bodies with atoms of long mean path would seem in some directions 
to afford a prospect of attaining a knowledge of some interesting 
facts not yet perhaps quately appreciated ; and the fact of the 
gravitation gas es of the same type as the atmosphere might 
enhance the practical interest of the inquiry. This article forms 
an introduction, new and complete in itself, to the papers on this 
subject already published in the Philosophical Magazine, September 
and November, 1877,5 February, 1878, &c., where what points of 
novelty the present theory of gravity contains may be ae 
ciated. The chief object of the above introduction is to a’ a 
rational interest in the subject, which seems from some cause to 
have drifted into a kind that no explanation—not even if it truly 
represented the facts of nature—would be read by a considerable 
number. This is surely to be deprecated in the interests of pro- 
gress; hence a preliminary attack on the quasi prejudices which 
surround the question seems to be wanted before even the physical 
analysis of the gravitation problem is fairly entered on. is is 
the justification for the present letter. 

A few remarks may be added here which will make the theory 
intelligible at once to hanical readers especially ; referring to 
the papers in the Philosophical Magazine for further details. 

pe ar the ordinary principle or procedure of evolution to a 
gas, and magnifying the degree immensely in certain directions— 
almost parallel, as it were, in analogy to the degree between the 
mind of the ape and that of the man—we have a mean length of 
path some hundreds of millions of miles long at least, by means of 
adequately smaller atoms, not necessarily wider apart. Then, in 
in the same way, considering the mode of motion of such atoms, 
the “‘ radiant” mode of motion, invisible in an ordi gas on 
account of the small scale of the path, becomes palpable to the 
mental eye in the case of the gravity gas. So that we must figure 
atoms moving at every point symmetrically in all directions, just 
as the rays of light would do if the given point were luminous ; in 
other words, the atoms are flying am each other equally in all 
directions, in lines of motion which, although they cross at every 
angle, rarely collide, on account of the minuteness of the atoms. 
This movement, equal in all directions, is obviously necessary in 
order to have a balance of momenta at every point of space, and 
this form of motion is necessarily self-correcting. 

Now, suppose two sieves—a convenient illustration in view of the 
open structure of matter—to be opposed toeach other. Imagine 
that—by blowing—sand grains are made to fly in two opposite direc- 
tions threugh these sieves, the distance of the sand grains being 
supposed such that they rarely collide in the two opposing streams. 
Then the sand grains in passing through one sieve will have their 
velocity retarded somewhat by grazing the meshes, and will there- 
fore strike the surface of the opposing sieve with less force than 
would otherwise be the fact ; so of the opposite stream of sand 
grains, in relation to the other sieve. Both sieves will therefore 
evidently be struck on their adjacent surfaces—where there is 
shelter—with less force than on their outer surfaces where there 
is no shelter, and consequently the sieves will tend to be impelled 
together. This is ‘‘ gravity,” if we substitute atoms for sand and 
open structure molecules for sieves; and also figure—as is an 




















3 To give an idea of a molecule of open structure, we may suppose a 
hollow cube to be formed, by using wire for the s; and we may 
i ine the cube to be of such a size that small shot would fly through it 
mal directions, with very little chance of touching the wire. Of course 
various forms of molecules are conceivable with open structure, which 
must obviously be elastic, or else the conservation of energy could not be 

ic. 


4 We must admit here, of course, the natural and inevitable—slight— 
loss of translatory motion of the atoms, due to their translatory motion 
being shivered into vibratory and a at the shock of impact 
of the atoms against gross matter—while pong through the open- 
structure molecules of gross matter. These molecules being enormously 
larger than the gravitation atoms, are less easily shaken into internal 
motion— obviously. The translatory motion thus lost is then recovered 
graduall idably by the atoms at their encounters among 
themselves. For it is an accepted fact that the ratio between the trans- 
latory and the internal motion of the atoms of any gas, strives continu- 
ally and forcibly to remain constant. Sir W. Thomson first pointed out 
the application of this well-known fact to the atoms concerned in 
producing gravity under Le Sage's theory—to explain the loss of 
translatory motion. (See Sir W. Thomson's paper, ‘‘ On the Ultramundane 
ae fy oe of Le ~ Philosophical Magazine, May, 1873.) This theory 
of a possessing distinct merits, is enormously more 
complex the one here It involves, too, several arbitrary 
postulates, and the assumption that a continuous supply of matter and 
energy from a dist is y d gravity in the visible 
universe. This assumption was regarded by the late Professor Clerk- 
Maxwell as sufficient to warrant the rejection of Le Sage's theory—see 
Maxwell's “‘ Scientific Papers,” vol. ii.—in spite of Sir W. Thomson's 
improvements, which relate chiefly to his ingenious explanation of the— 
tem: —loss of translatory motion of the atoms above mentioned, 
and which is required to account for gravity. It is scarcely necessary to 
add that the above objection of Professor Maxwell is surmounted in the 
theory here sketched. 

5 Also a condensed summary of all the above papers in one, with some 
changes of style, may be found in the Sitzangsterichte of the Vienna 
Academy, April, 1883. 














automatic fact—that the atoms are flying equally in all directions, 
instead of only in two opposite directions, 

Then, since the movement of the atoms is radiant—in relation to 
any point of space like the radii of a sphere—the tendency of two 
bodies to approach must vary as the square of the distance ; as 
this rate of variation applies to all radiant motions whatever—light, 
&c.—also, since the molecules of matter are of adequately open 
structure, the minute atoms can impinge upon the interior mole- 
cules of masses ey with the same facility as upon exterior 
molecules ; so therefore gravity is—near enough to accord with 
observation—proportional to mass. This is the so-called “law” of 
gravity, and the above may represent the understanding of the 
why and the wherefore of it. Ina parallel way it is not sufficient 
to say that it isa ‘“‘law,” that the intensity of light varies as the 
— of the distance, without seeing the why and the wherefore 
of this law of variation. 8. TOLVER PRESTON, 

Hamburg, 1891. 





CUTTING A MILLIMETRE SCREW ON AN ENGLISH LATHE, 


Sir,—Mr. Boys has given in Nature a solution of the problem 
to tind a series of change wheels for cutting a millimetre screw 
thread with very great accuracy on an English lathe baving a 
a screw of eight threads to the inch. He appears to have 
arrived at his result in a very laborious way. 


The ratio required is ~ 5 _ 3.17494. If by the method of 


continued fractions we form a series of approximations to this 
ratic, we get— 

a b c d e f g h 
°.¥ ¥ tS WwW We? bid 
Ratio c easily gives a set of change wheels, but is not very approxi- 
mate, the error being 1 in 387. Ratio d also is suitable, and much 
more Seem the error being only 1 in 2116. Ratio / is 
extraordinarily approximate, the error being only 1 in 52,000; but 
in general one special wheel would have to be obtained, the 

ordinary wheels in a set failing to give this ratio. 

Add together the tors and denominators of ¢ and /. 
We get sd = 3'1746, a ratio which is convenient and very approxi- 
mate, the error being only about 1 in 10,000. This is the ratio 
Mr. Boys has discovered. It is, however, well known. For 
instance, in the ‘‘Turner’s Handbook for Screw Cutting” —Spon—I 
find a table of change wheels for cutting millimetre threads on a 
lathe with leading screw of 4in. pitch, based on this ratio. 

Mr. Boys gives for the numbers of teeth in the change wheels 





od ae but these are very unusual numbers. We can equally 
take o— “ the tooth numbers being, as usual, multiples of five. 


Some time since I had to solve the same problem. On measuring 
the leading screw, however, | found it was not exact, and the ratio 
required was not exactly that given above. It may be useful, 
therefore, to give some other approximations which are suitable 
for change wheels—and which for any particular lathe may happen 
to be more exact than the ratio above—or in other cases may be 
more convenient. It is hardly necessary to say that for leading 
screws of a different pitch the ratios must be multiplied by the 
number of eighths of an inch in the pitch. 


Approximate Change Wheels. Error. 
ratio. Drivers. Driven. About 
Pest . 6x DM . Wx  . lim 7 
w= 31718 .. 0x 8 .. 45x 10 lin 1,024 
4° = 81788. 5K MHC. CTO 8S lin 1,984 
3 = 31724 .. MxM .. 100 x 15 lin 1,270 
3" = 31746 8x 45 .. 50 x 100 1 in 10,582 
“i = 81750 80x 6 .. 127*x 45 1 in 52,000 
gad = 3:1759 60x 45 .. 35x 49" lin 8,307 
¢ =—S81764 .. 8x 0 .. Cx CO .. lin 2116 
= 381818 .. 55x 2 .. 8x 100 .. lin 474 
fk = 31875 .. 0x 2 - Ox 8 .. lin 28 


* These would be special wheels. 
A very easy way of finding ratios approximate to a given ratio 
which will not itself furnish factors suitable for change-wheel 
numbers is this: Set the given ratio on a slide rule; looking along 
the two uations, pick out any pair which nearly coincide. 
The numbers corresponding to these will be the numerator and 
denominator of an approximate ratio, Siete 
March 27th. W. C. Unwin, 





CRUSHING HARD SILICA, 


Sir,—In answer toa q of a correspondent as to whether it 
is cheaper to use a disintegrator oran qrdinary revolving pan with 
perforated bottom, I give hima few facts in my own experience re- 
specting the latter. Four years ago I was resident engineer at a large 
brick, tile, and pottery works in Yorkshire. e had mines 
attached which yielded silica fire-clay. To use this clay in its hard, 
dense state directly after it was wound out of the mine was a very 
great advan for obvious reasons. We had arevolving 9ft. pan, 
which was under driven. The two crushing rollers weighed 90 cwt. ; 
the —— bottom plates were steel castings, fixed clear of the 
track of the rollers, and jin. perforations, Under the pan was an 
outer dish to receive the dust, and affixed to the underside of the 
pan scrapers to carry the dust to a shoot, down which it fell, and 
was then scooped out by an elevator, raised to a sifter, and finally 
delivered in two large bins or hoppers. Coarse and fine separate 
for different purposes. 

In addition to fire-clay, aed gos a very large a of hard- 
burned waster bricks, gl and fire bricks, also bard-burned 
sanitary pipes—this material being requisite for producing colour 
in both bricks and terra-cotta. Our average day’s work was 45 to 
50 tons for ten hours with two men and a nominal 12-horse power 
engine. This result was obtained without any stone breaker, and 
it was customary to break a brick only in halves and to tip the 
material in the pan from the pit-wagons, containing 6 to 8 cwt. 
With two large stone breakers, the production would be greater, 
the driving more uniform, the power required rather less, and 
repairs reduced considerably in cost. I had omitted to say that 
the elevator and the sifter were driven by the same engine as the 
mill. From the above facts may be gathered sufficient data to 

ide your correspondent in deciding as to the best method to adopt 


or his pu’ pan versus pulveriser. JAMES LANG, 
26, Coll Lombatvest, Rochdale-road, 
anchester, April 6th. 








THE VALUES OF vy AND J. 


Sir,—Mr. Bower has not carefully studied my letter before 
commencing to write his reply. If the value ‘168 of the specific 
heat at constant volume be detersinnd from the accepted experi- 
mental value ‘2377 of the specific heat at constant pressure by 
oe 772 foot-pounds as the value of J, it is clear that, if we 
perform the reverse process, and calculate the value of J from 
the values ‘1688 and ‘2377 of the specific heats of air, we shall 
obtain as the result 772 foot-pounds. 

If Regnault determined by actual experiment the energy in foot- 
pounds exerted by one pound of air during the expansion at 
constant pressure, due to a rise of one degree of temperature, he 
wasted valuable time. That energy can be ascertained, to any 
degree of exactness, by a simple arithmetical calculation, ba 
the law of Boyle and Marriott, who proved that the product of 
the absolute pressure multiplied by the volume varies as the 
absolute temperature in whatever way the changes in the variables 
are effected. The fact, however, that the value assigned by 
Regnault agrees with the result of exact calculation, convinces me 
that Regnault was not guilty of the folly attributed to him. 

Mr. Bower ought to study more carefully the accepted definitions 
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of the terms he uses. The unit of specific heat is not represented 
by foot-pounds, but by the quantity of heat required to raise the 
temperature of one pound of water from 32 deg. to 33 deg. The foot- 

undsstated, viz., 130°3 and 183-45, represent the mechanical equiva- 
ents of the specific heat at constant volume and constant pressure, if 
1:408 is adopted as the value of y. Mr. Bower has not only adopted 
this value, but has stated that it has been deduced from the velocity 
of sound in air. Now the value of y has been calculated by Sir Isaac 
Newton and Laplace from observations of the velocity of sound in 
air, the value assigned by Laplace being slightly larger than that 
assigned by Newton, but both considerably less than 1°408. I 
must, therefore, ask Mr. Bower to give me the name of the 
eminent mathematician whose authority he prefers to that of 
Newton and Laplace. If he does not give the name, I must per- 
force stick to the opinion I have already formed, viz., that 1°408 
has been adopted as the value of ‘y, because with that valus only 
can the experimental value, 772 foot-pounds of J, be made to agree 
with the experimental value, ‘2377, of the specific heat of air at 
constant pressure, : 

Although the subject of scientific terms is not specially connected 
with the question under discussion, 1 do not think I am out of 
place in availing myself of this vy mae amy | of protesting against 
the use of the word ‘ —— escribe the ‘‘ power” possessed 
or given out by an elastic y and the “living” force 
bya moving body, In its original and all its derivative meanings 
‘energy ” is much more nearly synonymous with “efficiency.” In 
all existing treatises on —— the term vis viva, or living force, 
ie erroneously defined to be equal to the product of the mass mul- 
tiplied by the square of the velocity. If mathematicians would 
hereafter correctly define vis viva to be equal to half the product of 
the mass multiplied by the square of the velocity, the absurd term 
‘energy ” would soon fall into disuse. 


April 6th. WILLIAM DONALDSON, 


SCREW PROPELLERS, 


Sik,—Major De Villamil appears to assume that to say ‘‘ the 
couple applied to the screw is equal to the angular moment of 
momentum imparted to the water” is equivalent to making the 
work done by the first equal to the work done in producing 
rotation of the wake. His assumption would be correct if the 
wake revolved at the same rate as the screw, but not otherwise. 
If raise a weight, pressing my feet against the earth, the pressure 
on the earth, when the velocity is uniform, is equal to the weight, 
but it does not follow that the whole work done is expended in 
moving the earth. 

If he looked farther into my articles, he would see that I equated 
the t of tum of the water—equal to the engine 
commie-caeage’ by the circumferential velocity of the screw, 
which makes the same number of revolutions as the engine, not 
to the work done in producing rotation of the wake, which I had 
no right to assume made the same revolutions as the screw, but to 
the change of vis viva of the water; and work done in change of 
vis viva is quite independent of the direction of the final motion 

roduced. 

One of the components of the final motion produced is longi- 
tudinal, and gives rise to the propulsive force ; for, action and 
reaction being equal and opposite, when a change in the longi- 
tudinal momentum of the water is produced by the screw, the 
latter experiences a resistance ; or, in other words, is acted on by 
a force equal in amount and opposite in direction to the momentum 
generated per second. 

Although, therefore, the turning couple is equal to the angular 
moment of momentum generated, oa the thrust equal to the 
change of sternward momentum, the whole work done cannot be 
equated to that expended in producing rotation of the wake— 
because the wake does not revolve at the same rate as the screw— 
or to the thrust multiplied by the sternward velocity produced 





it as established that the Professor was in error, not the printer, 
or your servant, ‘ 
lhe series of experiments carried out in 1845, with her 
Majesty’s steam tender Dwarf, of 164 tons and 98-horse power, 
with the object of determining the best relative proportions for 
the screw propeller, with ard to pitch, length, and area, pro- 
vide very interesting matter for caloulating the thrust area, on the 
lines suggested in my previous communications. I will quote one 
example. The Dwarf drew 7ft. aft—the propeller was 5ft. lin. 
diameter. Let us take the immersed centre of shaft as 4ft. 6in.— 
the hydraulic mean would be, say, 290} lb. for salt water. The 
thrust is given as 1°99 tons = 4457 Ib. ; and the thrust area of 
blades = 8°9 square feet = slip 38°5. Now 290} 1b. x 10°3ft. 
(the given pitch) = say, 2989 + 6°35ft. (the movement of the 
ship) = 470 lb. ; then 470 x 8°9 = 4183. This is very nearly the 
given thrust. An examination of others of the twenty-four 
experiments tells a similar tale. Something may be in the 
suggestions after all. Let me say to Professor Meno that I 
am quite willing to be taught—my reason for taking up the 
question was the idea that he would have laid waste all my 
suggestions, but in doing so 1 expected to reap the benefit of his 
researches, by obtaining from him a fish ins’ of a stone. 
laccept ‘‘ Tin Tack’s” statement that Rankine’s proposition was 
“that that propeller was best which drove astern the greatest 
quantity of water at the least velocity.” Now, if we change driven 
into left astern, it appears to resolve itself into my su tion, viz., 
a full thrust area of blade with the minimum of alip. Whilst 
endeavouring to steer clear of all side issues, I cannot pass over the 
angularity o' oneeentes adopted by Professor FitzGerald anent the 
experiments of Froude, Thornycroft, and the many other eminent 
scientists, ema the learned Professor. I am not satisfied that 
they are wrong. All I ask isa clear exposition of the résult of such 
experiments, 
am quite willing to be proved wrong, but before being ruled 
out of court I want the reason of such ruling laid down in good 
understandable English. Surely this is not too much to ask, and 
certainly Professor FitzGerald should be competent to do this if 
anyone is. I ask him to tell me why I am wrong, where I am 
wrong, and what are the conditions laid down by the many experi- 
mentalists to enable us to calculate the proper proportions of screw 
ay poe What are the proportions of a propeller referred to! 
s it displacement, midship section, or what ! hat influence has 
the length of a vessel upon propeller calculations! Lastly, is a 
screw entitled to its name, and how does it obtain its thrust to 
drive the vessel onward? Will Professor FitzGerald kindly answer 
these questions at his convenience, and thereby obtain the sincere 
thanks of a large circle of inquirers ¢ 
In answer to ‘‘Tin Tack’s” question relative to water, as being 
left behind, not driven, he says, ‘‘ How can a mobile fluid as water 
act the part of asolid nut, and where would the thrust come from ?” 
A thin blade dip =, into water to any depth has an 
equal pressure on both sides, Now move the blade slowly through 
the water ; a considerable resistance will be the result. Now move 
the blade the other way ; the same resistance will result. There- 
fore the pressures must be the same. Now move the blade quickly. 
You will drive up a wave of water, increasing the head ; conse- 
quently the pressures will be the difference of the head of water 
on either side of the blade. Let us suppose a boat pushed by a 
screw. Say the mean head of water is 2ft., then 2 x 62°5=125 lb., 
then 2 square feet = 2501b. To move the boat requires an effort 
of 220 lb. Now, 250lb. is the strength of the nut, 220Ib. is the 
effort required ; hence we are within 30 Ib. of the ultimate strength 
of the nut. Does this make my meaning clear? Of course, this 
is assuming that water behaves as any other mass, /.e., equal to its 
resisting power against dismemberment. 
As this letter is already too long, I must conclude with the wish 
that we may find emanating from the pen of Professor FitzGerald 





because this is not that due tothe pitch and revolutions—the 
actual motion being compounded of both circular and longitudinal 
components, 

The mechanics of the momentum produced being, as has been 
shown, adequate to —- the action of a propeller, both in kind 
and on numerical calculation, in magnitude, there does not appear 
any obvious reason for calling in the aid of viscosity or any 
analogous property of water, to produce in the case of propellers 
effects quite disproportionate to those which it produces in cases 
where its results have been directly measured, unencumbered by 
such complications as occur with a screw. 

Newcastle, Co. Down, April 7th. Maurice F, FirzGera.p. 





Sir,—Unfortunately, or otherwise, my time is so fully occupied 
as to prevent my entering into anything in the nature of contro- 
versial matter. Anything likely to be useful to others, or to 
myself, I can always manage to find time for; anything else I 
leave to those with more time and the inclination. Twenty years 
ago, lying between the blades of a propeller on the deck of a 
steamer, sunning myself in the intense heat of the Red Sea, the 
question of screw propulsion was brought forcibly to my mind by 
the fact of asking a question—similar to the present one: how are 
the proportions of a screw propeller calculated? I received very 
little information, therefore set to and thought the matter out 
there and then. I am but suggesting the ideas which culminated 
at that time. I am not attempting more now. One thing I am 
glad to say, I have learnt that the mere denial of a statement is 
no proof that it is wrong ; unless the denial be accompanied by the 
more convincing argument of demonstration. If practice and 
experiment, as exemplified in so many instances, be right, why are 
we wasting our time and the valuable sj of THE ENGINEER in 
demonstrating that which has been already proved, as all sufficient 
and abounding for the purpose of screw design and calculation ? 

The market bar of iron, or any other material, has given to it a 
value relating to its strength and capability whereby it may be 
used in the various manufactures, whether it be for the Forth 
Bridge or a girder for a gantry, the said values have all been the 
result of practice and experiment. If screw propulsicn has been 
subjected to exhaustive experiment, where are the given data by 
which we can calculate the rtions of a propeller suited toa 
given power, required s , and size of ship? ‘The Professor's 
fatherly admonition, ‘‘that I am the more likely to err by not 
taking into consideration the difference of pressures on the two 
sides of blade,” exposes him to ‘Tin Tack’s” supposition that the 
learned gentleman too hastily arrives at conclusions without due 
examination of the statement of others, 

Af Professor FitzGerald will carefully read my previous letter he 
will find that I most emphatically state, that under certain 
conditions difference of pressure ‘‘may and does exist.” If the 
water is really and truly the resisting medium, and if its calculated 
resistance is due to its hydraulic head, then a propeller without 
slip must be under equal pressures on both sides of blade ; but a 
propeller working with slip—if said slip result in raising the head 
of water behind the propeller—then the difference of the pressures 
will be equal to the increased head. ‘I su it would be futile 
to ask the Professor to come down from the regions of argument 
into the beaten paths of practice, and give us a eral rule, 
whereby the less learned may work out propeller calculations by 
the aid of the simple rules of arithmetic. Tw afraid the two- 
truck idea was debateable. I will leave the experiment of calcula- 
ting their relative velocities, where the weights are different, even 
to the extent mentioned, to those who have more leisure than I 
have. Professor FitzGerald points out somebody’s error. It is 
not mine, neither is it any one in the printer's office ; it must be 
some one else. 750 1b. is the hydraulic mean, due to 12ft. head— 
this is embodied in all my tions. Now, 750 x 28°5=21,375+ 
25°5 the progress of the vessel =838 lb. hydraulic mean due to a 
head augmented by slip, A small error crept into my previous 
calculation, by mistaking inches—in 28-6in, as a decimal—though 
the result is in favour of my suggestion. I suppose we may take 





lete reply to the questions asked. 


a . 
Dublin, April 6th. Jou Barey. 





Sir,—Of course I was aware that there would be a backward 
thrust in the bearings of the Pelton wheel. There is a backward 
or retarding thrust exerted by every oarsman against the 
stretcher in his boat. A horizontal paddle engine, such as may be 
found on the Clyde, or in stern-wheel boats, is subject to a 
retarding effort, once in each revolution, first on one cylinder cover 
and then on the other. Your correspondent seems, however, to 
forget that this resistance can be brought to a minimum by 
making the Pelton wheel of nearly the same diameter as the 

dle-wheels, and directing the jet on to its buckets at the bottom. 

e@ Pelton wheel could be mounted on the same shaft as the 

ddle-wheels, In theory, there would then be no thrust on the 

rings. The principle involved would then be identical with 
that adopted by Fairbairn, with large overshot water-wheels, 
which had the pinion put at the full side of the wheel, so as to 
spare the main shaft stresses to which it would otherwise have been 
subjected. 

As to propelling a boat by blowing into the sail with a bellows, 
that is quite practicable. It is only necessary to have a fore-and- 
aft sail, and hold the bellows at right angles to the keel ; the thrust 
due to the action of the bellows, ins of neutralising the effort 
of the jet of air on the sail, would cause lee way, but the boats 
would go ahead. 

1 think your correspondents must try again for a reason why my 
proposal is not sound. F J. B. Dosss, 

Plymouth, March 6th. 


FEED-WATER HEATING. 


Sir,—I am afraid that, —— trying to keep my previous 
letter as short as possible, I did not fully explain myself, and 
should like to do so now, trusting that a matter of such vast 
importance will be thoroughly discussed. My contention is, that 
the feed water, when introduced, goes straight to the bottom 
without any material intermingling with the water in the boiler. 
Inthe case of boilers working with a steam pressure, mentioned 
in connection with triple-expansion marine engines, the water in 
the portion of the boiler in which it is conve into steam weighs 
8°8lb. per gallon. The feed, if at 100 deg. Fah., weighs 9-9 1b. 
per gallon—one-eighth heavier—and finds its way to the bottom as 
surely as if dropped off the top of a house, Even if it does to 
some extent mix with some of the water, it carries this with it, the 
temperature of the increased bulk being somewhat raised, but still 
not up to full boiling point. A common method of introducing 
feed into Lancashire boilers is through a perforated pipe; but 
even then it goes to the bottom, though probably carrying more 
intermingled water with it. It can only be raised to the full 
boiling point b; ing into contact with a very considerable 

uantity of bubbles of steam, and it is not desirable to introduce 
eed in any part of a boiler in which it is likely to do so. 

As there is little or no effective heating surface below the grate 
level in a boiler, this cooler water forms a very considerable body, 
and as is well known, frequently causes considerable trouble. 
From this level upwards it gradually increases in temperature 
until it approaches the full boiling temperature, which I maintain 
is practically a dead level throughout the boiler, and that rarely 
any true circulation takes place from above to below this level ; so 
that, if my argument is correct, we have the two boilers 
mention in your article in every ordinary marine boiler, the boiling 
portion being at the bottom and the steam-making portion at the 
top. Asa proof of this you will doubtless remember that, in the 
particulars of the trial made by Professor Kennedy of the pumping 
machinery belonging to the Croydon Corporation—which was so 
fully described and illustrated in your journal—the gases left the 
boiler flues at a temperature lower than that of the steam in the 
boiler. These could only have been reduced to this low tempera- 
ture by the cold feed-water lying in the bottom of the boiler. In 
an instance of this kind it is needless to point out that any appa- 
ratus for heating the feed-water with steam taken directly from the 
boiler would cause a loss instead of a gain. 








If my theory is correct, the instances in which the greatest ga‘n 
can be made in this manner are where the heating surface is 
limited, and with a high steam pressure. Your correspondent Mr. 
Booth mentions that it might be desirable to alter the ratios of the 
cylinders, if stage heating is carried out to its utmost extent. 

his is quite probable. Your other correspondent, ‘‘ Marino 
Inspector,” was fully replied to in your article, as it was mainly 
heaters supplied by Mr. Kirkaldy I had in view; though I am also 
in possession of even more striking evidence from a totally different 
source—in fact, from the other side of the world—which, however, 
I am not at liberty to.publish. JAMES ATKINSON. 

The British Gas Engine and Engineering Company, 

Mansfield-road, Gospel Oak, London, N.W., April 9th. 





STOP VALVES. 


Sir,—In reply to your correspondent ‘‘ Between Two Stools,” as 
to which side of a stop valve the steam should enter, will depend 
upon its construction. If it is a single valve as commonly made the 
steam should enter underneath, but if it is provided with a relief 
valve on the back—as sketch—which I am informed was the class 
of valve referred to by Mr. 
Ingham, then the top or back 


ELEVATION] SECTION of the valve should be against 
the incoming steam, and 

Y) generally for the following 

WE — SY, ~—«teasons:—It is difficult to close 


a large valve of 12in. to 16in. 
diameter against 80 lb. to 
N 100 lb. steam pressure and 
te aaa = keep it tight, but with a relief 
' valve inserted advantage can 
i < « be taken of the pressure for 

keeping it by when closed, 
WW it can also—if kept in repair— 
J ZZ), be easily opened after the 
; small valve has been raised 
| Z. when nearly equal pressure 
ly Ll is established on both sides, 
' 
‘ 

















besides requiring a much 
lighter spindle than when the 
pressure is underneath; the 
small valve is also very useful 
for warming jackets, &c., prior to starting the engine. _ 

If leakage occurs through the stop valve during repairs to the 
engine, it is safer to have a valve that will close with the pressure 
than one that would fly wide open if the attendant happened to 
strip the screw in trying to close it tight. Many mill engines are 
tow fitted with automatic stopping motion in case of over-speed. 
It is usually attached direct to the stop valve, which is liberat 
by a catch from the governor, and closes with the steam pressing 
on the back. Therefore this class of valve is specially suitable. 
This construction of valve is much used for large Corliss mill 
engines, and it is not very clear how the screwing down of the 
valve against the steam pressure, instead of with it, could have 
mended matters in the deplorable accident reported upon by Mr. 
Ingham. . 

April 6th. RRLiEv. 





REFRIGERATING MACHINERY. 


Srr,—Some ten months ago there was published in one, or two 
numbers of THE ENGINEER a description, together with some 
figures, relating to the working of a Linde refrigerating plant, and 
it may be remembered that some correspondence ensued in your 
columns, at the instance of Mr. Denny Lane, concerning some 
perplexing conclusions which he made, but could not understand 
from the information given. As no one responded at first to his 
invitation for an explanation, having some experience of refrige- 
rating machinery, I ventured to point out the error into which he 
had fallen; but, probably owing to the brevity of my communi- 
cation from the question being too big a one and involving more 
time than I could spare to discuss by correspondence, my con- 
tribution met with rather contemptuous treatment at the 
hands of the correspondent referred to. For the benefit, how- 
ever, of your readers who are sufficiently interested in the 
matter, I think the following will be of interest. Ata meeting at 
which I was present of the Society of Engineers, held at the West- 
minster Town Hall, on the evening of the 6th inst., Mr. Lizhtfoot, 
M. Inst. C.E., who is, I understand, the London manager to the 
Linde Refrigerating Machine Manufacturing Company, gave in a 
paper, I believe for the first time in public, the details as promised 
in your columns of the trials made in Germany with one of their 
refrigerating machines. During the discussion which followed, the 
question already referred to was brought forward, and in reply Mr. 
Lightfoot stated, what I expressed in my correspondence, that the 
comparing of the energy used with the heat abstracted by the 
refrigerating machine was wrong; and strictly speaking this is not 
a comparable quantity, adding in my own words, that under 
certain conditions no energy need be expended in producing cold. That 
the notion held by your correspondent, and I have since found to be 
commonly held by the engineers with whom I have come in contact, 
is a wrong one has evidently the support of one who is an expert 
in this classof machinery. I need hardly point out the necessity 
of freeing oneself from the accepted but wrong ideas on the 
principles and working of this kind of machinery, in order to 
rightly apprehend the value of the results of the experiments 
referred to. W. F. RENDALL. 

50, Finsbury Park-road, N., April 8th. 





RADIUS OF FRICTION IN PIVOT BEARINGS. 


S1r,—In the fourth report of the Research Committee on Friction 
to the Institute of Mechanical Engineers, it is stated that for 
working out the coefficient of friction in the case of the experi- 
mental bearing—a footstep of 3in. diameter—‘“‘ the radius of lin. 
is taken, because it is two-thirds of the radius of the bearing.’ 
The report then proceeds to justify this assumption of two-thirds 
by supposing the area made up of a number of sectors, or triangles, 
the line of a force pulling each of which along in a straight line 
would pass through its centre of area. It appears to me that this 
is an erroneous assumption, because it ignores the prime fact that 
these triangles do not move straight forward, even infinitesimally, 
but swing round on their apices. All the forces must therefore be 
referred to that point, not to their centres of area. The question 
is of small importance perhaps as regards ordinary machine bear- 
ings, but when applied to the large bearings of swing bridges it 
assumes much greater importance. In dealing with such a case, 
some years ago, I assumed a radius of friction such that the areas 
of pivot within and without it shall be equal ; but even this is too 
small, because it ignores the leverages at which the two assumed 
areas of friction are acting. Taking thisinto consideration, and 
equalising as it were the moments of friction, we obtain a radius of 
friction = *775 of the radius of pivot, as compared with ‘707 for 

ual areas, and ‘667 as assumed by the Research Committee. [ 
should be glad to know whether others have arrived at similar 
conclusions. CHARLES J. LIGHT. 

April 6th. 





DERIVATION OF ‘“ BOSHES.” 


S1r,—In your review of Mr. Williams’ ‘Chemistry of Iron ard 
Steel Making "—ENGINEER, March 6th, 1891, p. 189—you menti n 
that the author objects to the derivation of “‘ boshes” from /auci. 
Dr. Murray, in his ‘‘ New English Dictionary,” suggests that it 
may be derived from the German lischen, to slope. The earliest 


instance of the use of the word seems to be in Plot’s “Stafford: 
shire,” published in 1679, R. B. P. 
April 6th. 


(For continuation of Lctters see page 282.) 


280 THE ENGINEER. ApriL 10, 1891. 











ENGINES OF THE STEAMSHIPS SIRIO, ORIONE, AND PERSEO. 
CONSTRUCTED BY MESSRS. G. ANSALDO AND CO., SAMPIERDARENA ITALY. 
(For description see page 277.) 
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ENGINES OF THE STEAMSHIPS SIRIO, ORIONE, AND PERSEO. 


CONSTRUCTED BY MESSRS. G. ANSALDO AND CO., SAMPIERDARENA, ITALY. 
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HELIOCHROMY. 


Tue first experiments in photography in natural colours 
were made as far back as 1810, long before the discovery of 
the Daguerrotype process, and by Dr. Seebeck, of Jena, 
who wrote an article for Goethe’s Farbenlehere, describing 
tow he had photographed certain colours of the spectrum. 
Long afterwards, in 1839, Sir John Herschel did a little of 
the same description, and subsequently in 1848 Becquerel 

ublished a great advance, which was never surpassed until 
ast February. By throwing down by electricity a definite 
amount of chlorine upon a silver plate from weak 
hydrochloric acid, and by subsequent long heating of the 
chloride film, or by other modes of treatment, Becquerel 
succeeded in obtaining good photographs of the spectrum ; 
these photographs, however, could never be fixed, 
but if kept in the dark—except when required for inspection 
for a few moments—were practically permanent, because 
several of them so kept are in good condition to this day. 
Their theory was never understood, but among the specula- 
tions relating to them one was that they might possibly 
be the colours of thin plates. In 1887 Lord Rayleigh 
published the true theory in the Philosophical Magazine, 
in which he said that they appeared to be interference colours, 
due to alternate opaque and transparent bands in the film. 
Last February Professor Lippmann, of the Sorbonne, Paris, 
proved this to be true. By the use of a continuous film, 
consisting of a bromide of silver emulsion in a colloid body, 
and so fine that the particles were not visible under the 
microscope, for otherwise the light would have been too much 
scattered from lack of ‘sufficient transparency of the film, he 
photographed the interference bands by means of deposits of 
silver, and fixed the photographs with hyposulphite of soda. 
Thereby he has obtained spectrum photographs in colours 
having a metallic brilliancy, and the er has created a 
great sensation at the Academy of Sciences and in the French 
scientific and photographic press. He did it by temporarily 
backing the film with mercury, so that the incident and 
reflected light should produce interference bands in the 
body of the said film, to be afterwards revealed by 
development, fixing, and drying. The process is not yet 
of a utilitarian nature, because the exposures are long ; they 
vary from half-an-hour to two hours, the longer exposures 
being necessary to photograph the red rays; the resulting 
images have a metallic brilliancy, and, like Daguerreotypes, 
have to be viewed at a particular angle. The principles 
being now known, the door is thrown open to scientific men 
and experienced photographers for the development of the 
process in utilitarian directions. At the Camera Club Con- 
ference this week, Captain Abney, the president, said that 
he has seen the results; he admitted much, but somewhat 
poured cold water over the process, as partially only published 
in yesterday’s Times, in which action there may have been 
a little perfectly unconscious bias, for within the last 
two years upon the British Association and other 
authoritative public platforms he put forth elaborate 
arguments, covering Becquerel’s process, that photographs in 
colours were not the colours of thin plates, and when obtained 
could never be fixed. We do not go out of our way to quote 
his last Tuesday’s and his previous utterances in parallel 
columns, for Captain Abney has rendered great and honour- 
able scientific services to photography during a long course 
of years, but publish these facts in the public interest. M. 
Lippmann was not present to speak up for his process, 
should he have been so inclined, and his meritorious work is 
not likely to be justly appreciated if one particular view of it 
is sown broadcast in Great Britain in the unscientific section 
of the press, a tribunal much trusted by the highly intelligent 
British public. When the most suitable film for obtaining 
M. Lippmann’s results is known, experienced photographers 
are likely soon to increase its rapidity; orthochromatic 
methods will quicken the photographing of the red and blue 
rays; in short, after time and experience have done their 
work, it will probably be seen a few years hence that 
Professor Lippman’s discovery is the root of great advances 
in heliochromy. Captain Abney said that the process is one 
of extreme difficulty, and leaves the problem of photography 
in natural colours much as it was before. M. Lippmann 
took it up. 











LETTERS TO THE EDITOR. 
(Continued from page 279.) 


THE MAIN DRAINAGE OF LONDON. 

Sir,—I have been asked my opinion on several occasions lately 
in reference to the best method of overcoming the great trouble 
that London is now in with regard to its drainage. The following 
is my opinion as to what should be done, viz.:—There should be a 
low-level sewer at each side of the Thames, 15ft. in diameter, more 





or less. The south side should at Deptford Creek, and 
made sufficiently low to receive all the drainage from Bermondsey, 
including the Ravensbourne and all ctions ds on the 





southern side by gravitation, and to pass through Greenwich and 
Woolwich and Plumstead Marshes to a suitable place between 
Crossness and Gravesend. For making a tunnel under the Thames 
—this may not be a very difficult job, as I believe the strata would 
be in grey chalk if the line were taken sufficiently far down the 
river—then to pass through Essex, leaving reservoirs wherever the 
inhabitants required the same for irrigation, at their own expense, 
and then on to the Maplin Sands. 

The sewer should have a gravitation of 4ft. in the mile, and the 
cost of pumping the sewage 200ft. or more would be small in com- 
parison with the system now pro . The pumps or other 
machinery would deliver it into a channel by which it would be 
taken to sea many miles, if required, by iron pipes 3ft. or more in 
diameter with lugs on them, so that they may be connected 
together and fall into the sea as chains, and so avoid the extra- 
ordinary expense in attempting to utilise the sewage or carrying 
the solid portions away in ships to sea. 

The low-level sewer on, the northern side should commence as 
near as possible to the Isle of Dogs, and pass under the northern 
high-level sewer near Abbey Mills pumping station, and under 
Barking Creek, thence through Essex in a direction which will 
render the sewage of greater service for the purposes of irrigation, 
and then continued to the Maplin Sands at the point where the 
southern low-level sewer ends. The northern low-level sewer 
should have the same gravitation as the southern. The existing 
sewers may then be used for overflow of rain or storm water, and 
connections made wherever considered desirable, leaving only 
what could easily be dealt with by the existing pumping power at 
Crossness and elsewhere, and according to the expectation and 
calculation relative to the scheme for the main drainage of London. 
MATHEW JENNINGS, 





THE MINERS’ PARLIAMENT. 


Sir,—What may be called the Miners’ Parliament of Europe has 
been to Paris and gone home again. Cui bono? It is hard to say. 
One thing is certain, and that one thing, fortunately, is satisfying 
also. There will be no universal strike. So much is settled. The 





idea the French, Belgians, and Germans had got into their heads 
was to make the miners cease work on May Day. First there was 
to be an International Federation, but the delegates split at the 
outset on the all-important question of voting. Great Britain wanted 
to vote by numbers—one vote for every thousand; the foreigners 
wonder | to vote by nationalities, and there being more forei;:ners 
than Britons, the “nationalities” had it. Still, the delegates from 
this country are not defeated. They will renew the battle when 
the report of the gentlemen appointed to devise the scheme of 
federation comes up for discussion. For the federation of European 
miners is still ‘‘in the air.” There were many proposals with 
regard to a general strike. Belgium had three on its own account. 
Ultimately, after much wrangling, it was agreed—unanimously by 
the foreigners, and with fifteen British delegates dissenting—that 
a strike might be necessary if the different Governments and Par- 
liaments refused to decree a working day of eight hours. The 
Congress, however, made it very clear that our friend the 
foreigner is far from being in a position to ‘‘come out.” He 
is unorganised, has no funds, and the laws of the country— 
in Germany and Austria particularly—are dead against those 
who favour compulsory idleness. It is possible that a beginning 
may be made in Belgium, where the miners want to strike for 
“‘ political suffrage.” To enable them to accomplish that object, 
the other nationalities, England included, passed a resolution to 
support the Belgians while “‘ out ” by making their own men cease 
work, sending them funds, or “‘by other means.” But will 
English miners cease work because the Belgians want ‘‘ political 
suffrage!” And if they do, how are they to assist them financially ! 
The man who is earning nothing at home has nothing to 
send abroad. To sum up, the Congress bas not succeeded in 
organising labour against capital. It has not brought us within 
sight of 2 tremendous strike; but it has shown how much the 
English miner has to be thankful for, and if he is foolish enough 
to “‘mark time” until the foreigner overtakes him, it will only show 
that he does not appreciate as he ought to do the advantages of 
his position. The tide of legislation runs strongly with him, and 
it is his business to diligently utilise his opportunities for his own 
improvement and the benefit of his wife and family, rather than 
recklessly throw in his lot with the howling Dervishes who thronged 
the gallery of the Labour Exchange and caused the Congress one 
afternoon to break up in disorder. D. 
Sheffield, April 8th. 





STEAM PIPES. 


Sir,—One of your correspondents—Mr. Gubbins—in your last 
issue made a curious statement, viz., that Mr. Dooley, being a 
coppersmith, and therefore an interested party, his opinion was 
worthless upon any question connected with copper steam pipes. 
This is on par with the remark that, in any consultation upon 
defects or improvements in engines or machinery, engineers should 
not be clan ey as being interested parties. If this is the best 
conclusion that Mr. Gubbins can arrive at, his opinion concerning 
coppersmiths which follows the above remarkable statement, 
“‘that coppersmiths, master and man, are an ignorant class,” 
will be regarded very lightly by my fellow-tradesmen. 

I, as a coppersmith, must resent the many imputations that are 
being cast upon us as a class through the recent failures of steam 
pipes, though none regret those failures more than we do ; but, at 
the same time, I can safely say that in no branch of the engineer- 
ing trades have so few accidents and failures been recorded as in the 
coppersmith’s department. There is not the least doubt that the 
Ferranti pipe is much stronger and safer than the ordinary steam 
pipe, but this advantage I think is more than counterbalanced oy 
the increased loss of heat in radiation, the loss of pressure throug! 
the steam passing through so many small pipes, and also where 
there is much vibration, the leakage which must in time take 

lace between the pipe and the flange, necessitating the pipes to 
be softened and expanded in into the flange ; and as to cost, I 
am perfectly satisfied the advantage lies with the a . 


pipe. 
April 7th. 





AMERICAN TRANSATLANTIC LINERS. 


£1r,—In your issue of yesterday I notice that it is contemplated 
tu establish an American Transatlantic steamship line, to run from 
Montauk Point, Long Island, to Milford Haven, in five days. 
About five years ago I gave, in the columns of a contemporary, 
the general outline of an express passenger steamship to run across 
the Atlantic in five days, viz.,.a steel ship, 600ft. by 55ft. by 40ft., 
with engines constructed to develope 30,000-horse power. 

In these days of high-pressure and expansion, this ship, carrying 
mails and passengers only between the points named, would enable 

ngers to reach London or Liverpool in five days from New 

York. EVELYN WILLIAMS, M Inst. C.E. 

Boston, Lincolnshire, April 4th. 





STAMPED STEEL AXLE-BOXES., 


Sir,— Having read with interest the various articles and letters 
on this subject lately, I should be very pleased if Messrs. Adams 
could inform us how many really stamped steel axle-boxes are in 
use, and on what railways. 


London, April 7th. MALLEABLE Cast Iron Box. 








CATALOGUES. 


Some time has elapsed since we published a list of the catalogues 
we have received, but judging from the interest shown in the lists 
previously published, we lude that many readers will be 
equally ready to attach value to the following :— 


Bradford, Thos., and Co., High Holborn, London. Domestic 
Laundry Machinery, &c. A catalogue which covers a very large 
field, including domestic and steam laundry machinery and 
see dairy machinery and appliances, horticultural, cooking, 
and other 7. 

Howes, L., 64, Mark-lane, London, E.C. Automatic Grain 


Scales. 

Bagnall, W. G., Limited, Stafford. Light Railways, Locomo- 
tives, and Turntables. 

United Asbestos Company, London. Italian Asbestos, and its 
Application. 

Messrs. Richard Morland and Son, London. ‘‘ Constructional 
Work in Steel, Wrought and Cast Iron” manufactured by 
them, and relating specially to steel girders. Columns and 
stanchions, steel and wrought iron doors, roofs of several 
kinds, steel floors, and trussed girders are also given. The 
greater part of the catalogue consists of 2 number of dimen- 
sioned sections of steel rivetted girders, with corresponding 
tables of the weights per foot run and safe distributed load for 
each form for different spans. This is exceedingly well arranged, 
and will be found of great use by engineers engaged on structural 
work. All the forms shown are good, and are such as can be 
—_ made up from stock, and the information given is of a 

efinite and necessary kind. With the catalogue, which consists 
of only twelve pages, is bound a number of sheets of good note 
paper for memoranda and sketches, 

yrafton and Co., Bedford. Steam Cranes. 

Tullis, John, and Son, Glasgow. Various kinds of Belting and 
other Mechanical Use Leather. 

Braithwaite, Isaac, and Son, Kendal. ‘‘ Independence” Wood 
Split Pulleys. 

Dell, Wm. R., and Son, London. ‘‘ New American” Turbines, 

Gibbz, John and Son, Liverpool. Warming and Ventilating 
Appliances, 











Blakey, Emmott, and Co., Limited, Halifax. Electric Light 
Machinery. 

Nalder Bros. and Co., London. Electrical Testing and other 
Scientific Instruments. 

Jackson, P. R., and Co. Manchester. Fly and Spur Wheeler, 
&c.; Pistons and Piston Ring Steel. 

Heim, H., London. Stoves, Heating Apparatus, &c. 

Geo, Richards and Co., Manchester. A set of eight small pocket 
catalogues, with prices, bound together. The catalogues are well 
arranged, and give particulars generally required in the first 
instance by people proposing to purchase machines and tools, 
The set of catalogues comprise machine tools for metal work, 
standard and Anglo-American lathes, wood-working machinery, 
pulleys, and shaft fittings, but the pages are too small. 

Davis, Jobn, and Son, London, iners’ Safety Lemps, 

ritannia Co., Colchest Engineers’ Tools, Amateur Lathes. 

Suter, Hartmann, and Rahtjen’s Composition Co., Limited, 
London. Composition. 

The Edison and Swan United, Electric Light Co., Limited, 
London, 8.W. Lamps. 

The Westinghouse Electric Co., Pittsburg, P.A. Are Lighting 
by the Alternating Current. 

Doulton and Co., London. Sanitary Appliances, 

Gwyn, A. E. W., London. Dredgers, Xc. 

Smith, Sydney, and Sons, Nottingham. Gun Metal Steam 
Fittings, &c. 

Hayward Tyler and Co., London, Atrated Water Machinery. 
A catalogue that can be easily found. é 

The Electrical Engineering Corporation, Limited, London, 
Dynamos and other Electric Machinery. 

Re ag oy Patent Belting and Hose Co., Manchester. Leather 
ting, &c. 

Mather and Platt, Manchester. The New Process of Bleaching 
Textile Fabrics. A well-executed catalogue of special plant. Wants 
name on back. 

Pearson and Bennicn, London, Boot and Shoe Machinery. 

Pulsometer Engineering Co., Limited, London, Pumping 
Machinery for every service, 

Davey, Paxman, and Co., Colchester. Engines, Boilers, and 
other Machinery. 

The Leeds Forge Co., Limited, Leeds. Pressed Steel Frame for 
Rolling Stock, &c. 

Holden and Brooke, Limited, Manchester. Injectors, Injector 
Fittings, and Specialities. 

Scott, E., and Co,, Newcastle-on-Tyne. Electrical Apparatus 
for Electric Light, &c. 

Bagshaw, J., and Sons, Batley, Yorks. Wrought Iron Pulleys 
Shafting and Friction Couplings. 

ie, D. H. and G., Sunderland. Round and Flat Steel and 
Iron Wire Ropes. 

White, James, Glasgow. Sir William Thomson’s New Electric 
Instruments, 

Birch, J., and Co., Liverpool. Galvanised, Corrugated and Flat 
Sheet Iron. 

Studd, Arthur D., and Co., Kettering. Mortar Mills, &c., 
Engines, 

United Electrical Engineering Co., Limited, Westminster: 
Electrical Distribution Material. 

Walker Manufacturing Co., Cleveland, Ohio, U.S.A. Machine 
Moulded Gearing. 

Revolving Purifier Co., Limited, London. The Revolving 
Purifier (Anderson's Patent). 

Gloucester Railway Carriage and Wagon Co., Limited, 
Gloucester. Casings and Mouldings for Electrical Wires. 

Sharp and Kent, 34, Victoria-street, London, S.W. Measuring 
Instrumerts. 

Foster, Wm., and Co., Limited Lincoln. Steam Engines, Thrash- 
ing Machines, Xc. 

aclellan, P. and W., Glasgow. Steam Boiler and Engine 
Fittings, &c. 

Bullivant and Co., London. Wire Ropes, &c. 

Butterley Company, Limited, Derbyshire. Iron and Steel 
Manufactures. 

Kaye, J., and Sons, London. Door Fastenings. 

Rand Drill Company, New York, U.S.A. Rock Drilling, &c. 

Galloways, Limited, Manchester. The Galloway Boiler. 

Churchill, Chas., and Co., 21, Cross-street, London. American 
Machinery and Tools, 

Giinther, W., Oldham. Turbines. 

Pulsometer Engineering Company, Limited, London. Ice 
Making and Refrigeration Machinery. 

Tangyes, Limited, Birmingham. Parts of Steam Engines, 

Crompton and Co., Limited, London. Electric Lighting Machi- 
nery ; got up as though worth doing ; wants name on back. 

Lancaster and Tonge, Pendleton, Manchester, Steam traps, &c. 

Booth, Joseph, and Bros., Rodley, Leeds, Lifting Machinery. 

Mather and Platt, Manchester. The ‘‘ Manchester” Dynamo. 

Smith, A., and Stevens, London. Hydraulic and other Lifts. 

Wood, R. D., and Co., Philadelphia, U.S.A. Water and Gs 
Works’ Appliances, A well-finished production. 

Edmeston and Sons, Salford. Bleaching, Dyeing, Printing, &c. 

Babcock and Wilcox Co., Lcndon. Steam Boilers. 

Kent, Geo., London. Water Meter. 

Vosper and Co., Portsmouth. Steam Yachts, Launches, and 
other ts. 

Machinery and Hardware Co., Limited. An Annual Export 
Catalogue of Machinery and Hardware by the Principal Makers. 

Ransomes, Sims, and Jeffries, London and Ipswich. Steam 
Engines and Machines. 

Leeds Forge Company, Limited, Leeds, Fox's Corrugated 
Boiler Furnaces. 

Commans and Co., London, E.C, Otto’s Aérial Ropeways. 

Bowes, Scott and Western, London. Mining Machinery: Engines 
Pumps, Winding Gear, Portable Railways, &e. A well got-up and 
er catalogue, with name on the back so that it can be 
ound. 

Hathorn, Davey, and Co., Leeds, 
Pumping Engines, 

McLean Brothers and Rigg, London. Steam Engines, Machinery, 
and ae Implements, 

Peckett and Sons, Bristol. Tank Locomotives. 

Faidiga and Allott, Liverpool. Drawing and Tracing Papers. 

H. Binko and Co., London, Electric Light and Telegraph 
Engineers’ uirements, 

tanford, Edward, Cockspur-street, London, 8.W. Methods of 
Map Mounting. 
o reene, Henry, and Co., London, E.C, Hardware, Machinery, 

‘ools, &e, 

Phosphor Bronze Company, London, Special Alloys for 
Founders and Engineers. 

The Electric Construction Corporation, Limited, Wolverhampton. 
Accumulators, &c, An exceedingly well-executed catalogue, 
except that when stacked on a shelf it could not be distinguished. 

Telegraph Manufacturing Company, Limited, Helsby, near 
Warrington. Wires and Cables. 

H. J. Skelton and Co., London. Rolled Steel girders, 





Town Water Supply, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the gf :—Chief oy el ee 
Michell, to the Tribune ; William W. White, to the Sharpshooter ; 
Joseph Langmaid, to the Racoon ; William J. Bevan, to the Inde- 
fatigable, to date April 3rd; and Henry T, Hammond, to the Asia, 
for the Intrepid, to date April 8th. Engineers—Arthur J. Johns, to 
the Racer, to date April 2lst ; John L. Michell, to the Pembroke, 
additional; and John W. Ham, to the Cossack, to date April 3rd. 
Assistant Engineers—James F, A. Hastings, to the Asia, addi- 


tional ; and Reuben Main, to the Thunderer, to date April 3rd, 
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RAILWAY MATTERS. 


Ir is hoped that the Khojak Tunnel will be completed 
by the middle of July. 


Tue Jaffa and Jerusalem railway and the Beyrout 
Harbour works, both undertaken by a French company, are 
actively progressing. The 7imes says the railway will be half 
po I the end of this month, and the rest within a year, 
so that next year pilgrims may go from Jaffa to Jerusalem by 
railwav. 


An electric tramway has been completed and is now 
working in Rome to connect the Place del Popolo and the Ponte 
Mollo; the line is about a mile and a-half in length. Two 60-horse 
power engines drive two Statter series dynamos, giving 52 amperes 
at 850 volts, one set being for reserve. The overhead line of four 
silicon bronze wires is carried 22ft. above the ground, There are 
three cars, each carrying a 15-horse power series motor, and 
regulation is obtained by a shunt resistance. 


Tue Liverpool and Manchester express, which arrives 
at the Midland Railway Station, Liverpool, at ten minutes past 
eleven, ente the station at a very rapid speed, and dashed 
against the stationary buffers, smashing them, and then tore u 
several yards of masonry at the end of the platform, upon which 
it bodily mounted, onsicerable damage was done to the 
permanent way, but except a shaking neither the passengers nor 
those on the engine were hurt. It is supposed that the brake 
failed to act, 


A croup of French capitalists has made an offer to 
the Russian Government to undertake the construction of the 
Siberian railway from the town of Tchelcabinsk to the port of 
Vladivostock, a distance of 7198 versts, in consideration of receiving 
payment either in the railway bonds lately issued by the Russian 
Government, or by issuing abroad a loan of 300,000, credit 
roubles for the enterprise. They ask fora term of from four to 
seven years in which to construct the line. The Russian Govern- 
ment has not yet taken any resolution in the matter. 


In a paper read at a recent meeting of the American 
Institute of Electrical Engineers on a system of electric transport, 
and widely published in American papers Mr, O. T. Crosby described 
the carriage and motors designed a few years ago by D. G. Weems 
for parcel transport. It was a rectangular box pointed at both 
ends running on two rails and steadied by an upper rail. 
Experiments with this at s s reaching, it is said, as much as 115 
miles per hour, have led Mr. Crosby to consider favourably the 
construction of passenger lines to work to 120 miles per hour. ° 


Ir will interest readers to learn that out of 143 
locomotives on the Grazi-Tsaritsin on South-East Russia, 
thirty-two are now up to date compounded, having run over 
a million miles. The net economy during this service comes out at 
18} per cent. less than for non-compounds, all burning petroleum 
refuse. The re-constructed engines are of three types—passenger, 
six-wheel, and eight-wheel coupled, the latter two for goods 
service; the compounding of other engines being in hand, all 
on the Mallet two-cylinder type, but with many simplifications in 
detail, 


Tue following order has been issued by the Superin- 
tendent of the New York division of the New York, New Haven, 
and Hertford Railway :—‘‘To g ductors:—An order bas 
been made that no fire be allowed in any heater in baggage cars 
running on the New York division, and arrangements have been 
made for the removal of fire from such cars on west-bound trains 
before leaving New Haven. Instruct your baggage-masters accord- 
ingly, and your trainmen that in all other passenger cars the fires 
shall be kept as low as possible consistent with the comfort of 
passengers. You are expected to know personally that these rules 
are enforced.” 


Tue Indian newspapers by the last mail give full 
accounts of the opening of the Bengal-N r Railway. This 
magnificent work is not only important from its political, 
commercial, and strategical aspects, but its inauguration has drawn 
forth from the Viceroy an important declaration as to the policy of 
the Government in regard to railway enterprise in India. There 
have been frequent complaints that, to use Lord Lansdowne’s 
words, ‘the Goverumens of India is animated by a rooted 
antipathy to the employment of the agency of companies for the 
construction of railways.” ‘‘ Let me take this opportunity,” con- 
tinued Lord Lansdowne, ‘‘of saying emphatically that no 
misconception could be greater.” 


Mr. J. 8. Watton, Corbridge-on-Tyne, sends us par- 
ticulars of a new sliding window sash for railway or other carriages 
made under White's patent. The window can Se opened or closed 
either from the inside or outside, or partially opened and secured 
without rattling, and straps dispensed with. The sash is raised by 
a counterweight and held in position by springs acting upon friction 
rollers, which are released by simply pressing a knob, either from 
inside the carriage by a passenger or from outside by a porter when 
the window is entirely closed, or partially closed, as may be desired. 
The counterweight, with its connecting cords to the sash, the 
springs, and friction rollers are all enclosed within the carriage 
door, and protected from injury, and no exertion is required to 
raise the sash, 4s in ordinary carriage windows, and when a train 
of carriages is put away all the windows on both sides can be closed 
without entering the carriages, 


.Tue Midland Railway directors have appointed Mr. 
George H. Turner, goods manager, as assistant general manager. 
The health of Mr. John Noble, the‘general manager, has not been 
good for some time, and the pn recom is partly owing to this 
circumstance, and partly to the pressure which recent legislation 
has entailed. Mr. Turner joined the Midland at Bristol in 1853, 
afterwards holding itions at Birmingham and Nottingham. 
Leaving the Midland in 1885, he succeeded the late Mr. David 
Dickie as chief goods manager of the Glasgow and South-Western 
Railway, where he remained until 1887, when he returned to 
Bristol to become the goods manager of the Midland. Mr. Turner 
is succeeded by Mr. W. E. Adie, now assistant goods manager, 
who oommenced with the Midland at Stoke Works, Worcester- 
shire, in 1852. He was subsequently at Birmingham, Hull, 
Nottingham, Sheffield, and Liverpool, from which he was promoted 
to headquarters a short time ago. 


Tue Nagpur-Bengal Railway, recently completed, will 
form the crux of the rival claims of Calcutta and Bombay for the 
commercial supremacy in India. It throws open the wheat-bearing 
plateau of Chatisgarh, and will probably add largely to the grain 
exports of India. The two great mercantile capitals will both profit 
by the new line. The question is whether they will equally profit. 
On the one hand, the enormous trade of Beukay in our times is 
essentially the product of the railway system, and every extension 
of that system in Northern and Central India has helped to 
increase the prosperity of the western capital. On the other hand, 
the Times remarks, Calcutta has the reserve of force which comes 
from the command of vast fertile provinces at its very gates, 
and the new Nagpur-Bengal Railway promises to be the starting- 
agg of other lines which will bring the rice and oil seeds of Orissa 

the banks of the Hooghly. Bombay has on its side the advan- 
tage of an unrivalled harbour, while Calcutta is really a river 
emporium with a dangerous and difficult communication with the 
sea. The new railway runs across the heart of the peninsula, 
forming a direct route for passengers and goods between the two 
rival bours of India, and distributing the mineral and 

icultural wealth of the central regions and the Chatisgarh 
plateau between them, ; 








NOTES AND MEMORANDA. 


Ir is reported in an American paper that during the 

t year the Thomson-Houston Company consumed nearly 
900,000 Ib. of copper wire, and about 450,000 Ib. of brass rods, 
castings, &c. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
22°4 per 1000 of their aggregate population, which is estimated at 
10,010,426 persons in the middle of this year. The rate varied 
from 14°] at Derby and 145 at Brighton to 31°6 at Plymouth, 


THERE were registered in London last week 2781 births 
and 1799 deaths, The annual death-rate per 1000 from all causes 
which had declined in the preceding five weeks from 23-7 to 19-4, 
rose to 209. In Greater London 3651 births and 2230 deaths were 
registered, corresponding to annual rates of 32°4 and 19 8 per 1000 
of the estimated population, 


Tue number of persons employed on private branch 
railways and tramways, and in washing and coking coal on 
premises adjacent to or belonging to the mines of the United 
Kingdom during 1890 was 19,147, of whom 291 were females; 
the number of fatal accidents was 33, and the number of deaths 
resulting therefrom was 34. There was one fatal accident for 
every 580, and one death for every 563 persons employed, which 
are more favourable ratios than in the preceding year. 


REFERRING to Elaterite found in Ross-shire Mr. W. 
Morrison (Min. Mag.), says:—This mineral tar is an intensely 
black, lustrous, sticky substance found in fissures in the 
conglomerate above the old red sandstone at the Craig Well, near 
Dingwall. On dry distillation, it yields an inflammable oil, gas, 
and water. It melts at 140 deg., leaving on ignition a slight ash 
containing ferric oxide and lime. Quite similar mineral tar is 
found near Castleton in fissures in the Derbyshire mountain lime- 
stones, 


THE net result, as far as yet published, of the recent 
Census of India, is an increase of millions for British India 
during the ten years, being an increment of over 11 per cent. The 
returns give the total ee at 285 millions in B91, as against 
253 millions in 1881, for British and feudatory India. Bombay is 
the premier city of India, as a city area, with a population of 
806,000. Calcutta, as a city area, comes next with 674,000; but 
claims, with her suburbs and Hourah, on the other side of the 
Hooghl ‘ River, to rank first with a population of 969,000, or close 
on a million, 


In a controversy in Natwre, concerning the tension of 
a girdle of the earth, a writer gives a false idea of the tension 
which would arise in a railway tire running at the rate of 
120 miles an hour, At much more than this, he says, 
a steel tire would be torn to pieces by centrifugal forces, 
Anyone, however, who takes the trouble to make the calcula- 
tion, will find that with a tire 4ft. in diameter weighing 
500lb., and running even at 150 miles ar hour, would only 
be subject to a stress of 365,0001Ib. is, with an ordinary 
section of tire, would not exceed 36,5001b. per square inch of 
section, or but 16-25 tons per square inch. Velocities considerably 
higher than this will probably have to be sustained by revolving 
masses, or velocities approaching it by revolving structures not so 
we'l able to resist centrifugal force as a railway wheel tire. 


WritinG to the Electrical World, Mr. L. F. Andrews 
says : ‘‘ In the issue of January 31st I find the report of a paper read 
before the Electric Club, of New York, by Mr. Franklin L. Pope, in 
which he refers to the probable first electric motor as being the 
invention of Thomas Davenport, at Brandon, Vt., in 1835-8. He 
says that with the aid of another mechanic he made a motor. I 
desire to confirm Mr. Pope’sstatement. The ‘other mechanic’ was 
Collins Andrews, my father. I well remember the long and 
vexatious series of experiments made by these two men. The 
greatest obstacle they had to contend with was the stopping and 
starting of the motor. It would run when once started “ other 
power, but to get it to start itself was the vexatious point. They 
age succeeded, however, and laid a circular track in the shop. 
On the car was placed a platform or seat to carry one person, and 
on this I frequently had the pleasure of making the circuit. At 
that time, at Brandon, was constructed the first electric motor in 
the United States.” 


In a recent paper on “ Magnetic Proof Pieces and 
Proof Planes,” Prof. S. P. Thompson said distribution of magnetism 
over magnets has been examined in various ways by different 
observers, but mostly by observing the force of detachment of 
either rods, ee or spheres used as proof pieces. In all these 
cases it was, the author said, difficult to see exactly what was 
measured, for the presence of the proof pieces altered the thing 
tobetested. The pull exerted must also depend on the permeabilit 
of the piece used, as well as on its shape and disposition, wit’ 
respect to the etic circuit. He had, therefore, investigated 
the subject, by finding the actual distributions by means of a flat 
exploring coil and ballistic galvanometer, both with and without 
the presence of proof pieces of various shapes and sizes, The 
results show that the perturbations produced by the proof pieces 
are always large, in some cases the perturbed field about a point 
being four to six times the unperturbed field. In most cases, 
however, the ratio of the perturbed to the unperturbed field was 
constant, so long as the former did not exceed 6000 C.G.S. units. 
The amount of perturbation was also found to depend on the 
saturation of the magnet, and on whether it was a permanent or 
an electro-magnet. The numbers obtained in various experiments 
and curves plotted from such results were shown. The flat explor- 
ing coil, or magnetic proof plane, however, furnished a satisfactory 
method of examining magnetic distributions, 


At a recent meeting of the Physical Society, Professor 
U. Pickering, F.R.S., read a paper on ‘‘The Theory of 
Dissociation into Ions and its Consequences.” According to this 
theory, electrolytes are entirely dissociated into their ions in weak 
solutions. This dissociation was held by Arrhenius to absorb heat, 
and although heat is evolved by the dissolution of hydrochloric 
acid, &c., it is not maintained that dissolution evolves heat, but 
that the heat absorbed by the d ition of the molecule into 
its atoms is more than counterbalanced by the heat supposed to be 
evolved by the combination of the atoms with their electric 
charges. These actions the author considered improbable, and 
thought that, before being accepted, the theory must give satis- 
factory answers to the following questions:— How can matter 
combine with an affection of matter to produce heat? Whence do 
the electric charges originate?’ Why does not the opposite 
electrification of the different atoms make them cling more firmly 
together, instead of dissolving the union between them? And, 
why should an atom which s a strong attraction for a 
negative charge—such as chlorine—go to the itive electrode 
during electrolysis? When a dilute solution, which is supposed to 
contain some gaseous molecules, is further diluted, then, according 
to the theory, some of the molecules are dissociated, and, if heat 
is absorbed, it follows that the dissociation, and therefore dissclu- 
tion, of the gas must absorb heat, yet, he said, it can be shown 
that in some of these cases the dissolution of a gas evolves a large 
amount of heat. The antagonism bet the present and the 
old electro-chemical theory, according to which the atomic charges 
are identical with the free energy of an atom, and are the cause of 
combination, not decomposition, was commented on, as well as the 
disagreement between the present theory and Clausius’ view that 
there are a few ions or atoms present in a liquid owing to acci- 
dental superheating of some of the molecules. Reasons, however, 








were adduced for believing that the presence of even a few atoms 
in a solution to be improbable, 





MISCELLANEA. 


Messrs. GRITTEN AND PaRMLrY, Notting Hill Gate, 
send us particulars of fire-proof plaster electric light lead casings, 
They claim that in the composition of these leads—viz., plaster, 
well incorporated with slag wool—they secure absolute insulaticn, 
non-conduction of heat, and great capability of adaptation. The 
casings can be made to any design or shape. 


Messrs. WoopHovsE AND Rawson announce that they 
have arranged for the erection of a permanent charging station on 
the banks of the river Thames at Chertsey, under the management 
of Mr. J, Taylor. The station is now in course of erection, and 
will be quite ready to undertake the charging of all sizes of 
electric launches by the beginning of the river season, 


Tue Middlesbrough Boiler Works, which have for many 
ears been carried on by Mr. John Dutton, have been acquired b 

r. Ralph Elliott, who was long connected with the Stanners Close’s 
Steel Works, at Walsingham, and afterwards with the Cast Steel 
Foundry, at Middlesbrough. Mr. Elliott is to manufacture 
besides boilers, blast furnace vlant, colliery cages, dredger buckets, 
tanks, &c. 

Ir is stated that the preliminary report on the census 
will be issued about July, but it is probable that the full official 
report will not be completed until 1893. The enumerators will 
hand over the census papers issued to the public, with summaries, 
to the registrars on or before April 13th. The papers will be dealt 
with in turn by the registrars, and the results forwarded to the 
superintendent registrars, who will have made known the totals to 
the zensus authorities by May 2nd. 


WE have received a copy of the fifth edition of Shelley 
and Co.’s ‘Complete Press Directory for 1891.” Beside giving a 
complete list of all the periodical publications of the United 
Kingdom, it comprises a brief report of all the leading’ newspaper 
cases during the past year; and in connection with the list of 
provincial newspapers, it gives the main features of each county 
and town, including position, dimension, area, revenue, population, 
assize towns, justices, coroners, railways, &c., and of the chief 
towns—the similar chief particulars making it a very handy 
newspaper-office book. 


Tue Cleveland ironmasters on Wednesday met a deputa- 
tion from the blast furnacemen at Middlesbrough, and after a long 
discussion it was agreed to renew fora period of eighteen months the 
old sliding scale, which was in force up to the end of June last, 
and was abolished on the motion of the men. The scale will thus 
continue in force up to the end of September, 1892, and under the 
ascertainment issued on Wednesday the wages of blast furnacemen 
will be reduced 44 per cent. from April 4th, as against 124 per 
cent. asked for by the employers in the absence of ascale. The 
scale has been agreed upon, subject to some local questions being 
dealt with by the joint committee. 

In a recent article in the Electrical Engineer it is 
stated that four-fifths of the power is lost in pumping for elevators 
with common direct-acting steam pumps. ‘‘ Herein San Francisco,” 
says the journal Jadustry of that city, ‘‘it is not common to pump for 
elevators with non-expanding steam pumps, but it is sometimes 
done, and the loss of power must be enormous in operating 
hydraulic elevators. Direct-acting steam pumps of the common 
kind are a mechanical enormity anyhow. Pump makersare usually 
good steam engineers, and know a great deal better than to make 
a non-expansive engine of undeterminate stroke, but they make 
‘ what is wanted,’ and no one can find fault with that.” 


THE Union Steamship Company has given Messrs. 
H. Binko and Co., London, instructions to fit, with their elec- 
trical mercurial thermostat, all the bunkers and refrigerating 
rooms, &c., of the new s.s. Scot, built by Messrs. Denny, 
Brothers, at Dumbarton. This thermostat is an automatic-acting 
instrument for indicating any variations of temperature in the 
different compartments of vessels to which it is fitted, and giving 
instant warning to those in charge of any rise or fall that would 
prove injurious to cargo or lead to an outbreak of fire. Ona 
former occasion the same firm fitted with a similar installation one 
of the first-class vessels belonging to the same company. 


A DECISION of great interest to cutlery manufacturers has 
just been given at Blackpool. An auctioneer was charged under the 
Merchandise Marks Act with selling half-a-dozen of knives as 
ivory-handled which were in reality handled with xylonite, a 
substance closely resembling ivory in texture and transparency. 
The prosecution was at the instance of the Sheffield Trades 
Council, and the defendant was fined 20s. and costs. We remember 
being present at the Home-office some years ago when a deputation 
of the Federated Trades Council—all experts—enlightened Mr. 
Matthews on the difference between real ivory and this cunningly- 
devised substitute. One of the deputation, a working cutler, 
simply took a match from his pocket, drew it across his sleeve, and 


ignited the xylonite, whick flared up furiously. Mr. Matthews 


was convinced. 


On Monday, Mr. Campion, one of the examiners on 
standing orders of the House of Commons, held a sitting, and 
received proofs of compliance with standing orders in the cases of 
the Boy Messengers Bill, the Latimer-road and Acton Railway 
(Extension of Time) Bill, the Filey Water and Gas Bill, and the 
Burry Port and Gwendreath Valiey Railway Bill, the two latter of 
which have already passed the House of Lords. In the case of the 
Great Northern Railway (Ireland) Bill, the examiner held that the 
standing orders of the House had not been complied with. The 
London County Council have deposited a petition against 
dispensing with Standing Order 22 in the case of the Southwark 
and Deptford Tramways. The Tottenham Local Board of Health 
have presented a petition praying to be heard against the London 
Water Commission Bill, and the Steamship Owners’ Association 
have presented a petition (not praying to be heard) against the 
Dover and Calais Submarine Tubalar Railway. 


In connection with the opening up of the extensive 
country commanded by the newly-completed Nagpur-Bengal Rail- 
way, the Times says: ‘‘ Bombay is vigorously preparing herself for 
a further development of her sea-going trade. Last month Lord 
Harris opened the new Merewether Dry Dock, which is indepen- 
dent of the tides. It is adapted for large ships of war, and will 
take in a vessel 135ft. longer with 14[t. broader beam than the 
great Indian troopships. Its depth at extreme spring tides is 
29ft. Sin. As far back as 1670, the Court of Directors ordered the 
construction of dry docks at Bombay, and in 1689-90 they directed 
Governor Harris to ‘‘complete a dry dock in Bombay, that it 
might become a safe retreat to English shipping.” But till 1748 
the only dry dock was a mud basin, in and out of which the tide 
flowed at will. In 1750 the dock now known as the Upper 
Old Bombay Dock was at length finished, and two more basins 
were opened by 1765. Tv theend of the century “this triple line 
of docks, one within the other, was the pride of Bombay and the 
astonishment of travellers; ‘the greatest work of the English in 
the East.’” ‘ Bombay,” wrote the traveller Parsons in 1775, 
‘boasts such a dry dock as perhapsis not to be seen in any port 
of Europe either for size or convenient station.” The next period 
of extension commenced at the beginning of the present century ; 
the Upper and Lower Duncan Docks being completed in 1807. 
These, the Trmes of India says, in their turn served their purpose 
for another period of about forty years, when a third period of 
dock extension began. In 1850 the P. and O. Company entered 
the field, took over the little old Mazagong Dock, and undertook 
aseries of important works, which, after many additions and im- 
provements, received a still further extension in 1890. The Mere- 
wether Dry Dock is, therefore, the historical completion of a series 
of harbour works which have grown with the growing trade of 
Bombay during the past 200 years, since the Court of Directors 
instructions to an earlier Governor Harris in 1689, 
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STEEL WIRE ROPE. 
(To the Editar of The Engineer.) 
Sir.— Will anyone kindly give me a description of the manufacture of 
steel wire rope, and the machinery required for same, with cost? 
bilbao, April 6th. Rope. 


HAIR FELT MAKING MACHINERY. 
(To the Bditor of The Engineer.) 

Sir,—I want a machine to make felt as enclosed samp'e—seft cow hair 
felt—and from’ 12 to 48 ounces per sheet 3tin by 20in. I shall be glad to 
have the name of the maker of these machines. H. K. 

Loudon, Apiil 7th. 
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MEETINGS NEXT WEEE. 

Junior Enotneerine Socrety.—Friday, April 17th, at Westminster 
Palace Hotel, at 8pm Papers: “On a itchometer,” by Mr. W. H. 
De Ritter. ‘ Concrete and its Uses,” by Mr. Francis R. Taylor. 

Sours Srarrorpsuire Instirute oF IRON AND STEEL WORKS MANAGERS. 
Sotareg,, A Bog at ™, ae: Eats Dudley, at 7 pm. 

nes,” ty ndwe! “ Varicties of T 
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w ay Ape ath at 8 pm, eT AND NAvAL oy 
al 
sm hy ira Big bad, p.m per, ‘Forced Draught on Steam: 
METEOROLOGICAL Soormry, —Wednesday, 15th inst., at the Institution 
ot Civil Engineers, 25, Great George: street, Westminster, at 7 p.m. 








Papers: ‘‘On the Variations “. the Rainfall at Cherrapoonjee in i 
Khasi Hills, Assam,” by Henry F. Blanford, F.R.S. ‘‘ Some Remarkal 
Features in the Winter of 1800-91,” by Frederick J. peoeis F.R. Met fon 
e Rainfall of Sena 1891,” by H. Sowerby Wallis, F.R. Met. Soc. 

“ On’ the Vertical Circulation of A ere in Relation to the Forma- 
tion of Storms,” by William nH Dines, B.A., F.R. Met. Soc. 

Roya. Instirution.—The ev discourse on Friday, April 17th, 
will be given by, ecg canner, TEA, FR.S., M.R.L, “On 
Magnetic Lae at 9 p.m. m lectures next week, at 3pm: 


Tuesday, Kel PROB.” - the ‘Geography ‘of Africa.” 
Thursday, yA Dewar, M.A., F.B.S, , M.R.I., on ** Recent Spectro- 
scopic Inv ions.” Satu rday, A ’ 18th, Professor Silvanus P. 
Thompson, D.8c., B.A., M.R.I., on “ e Dynamo.” 


Society oF , Aues,—Menday, A 
“The Decorative Treatment of 
elements 


18th, at 8 pm. Cantor lectures. 
Natural Foliage 4 be | Hugh Stannus, 
F.R.I.B.A. Lecture I.—The ts of ‘caine hoice of elements 
—Selection in natural foliage—Treatment is not historical, but wsthetic 
and technic—Divisions of the subject—Reali 
Disguised | artificiality. Tuesday, April i4th, at 8 p.m. Ap lied Art 
ction. ‘‘ Decorative Plaster orl , BStueco Work,” A T. Robinson, 
F.8.A. Wednesday, April 15th, at 8 p.m. Ord ng. “The 
Sources of Petroleum and Natural Gas,” by Wm. Topley, F F.R.8. 








DEATHS. 
On the 21st ult., at Guernsey, Ropert Ricuarpson, C.E., aged 79. 


On the 25th ult., at Cairo, Egypt. Henry Carp Aspenson, Esq., C.E., 
of Cairo, and 13, Mount Ararat, Richmond, Surrey, aged 56. 
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THE INTERNATIONAL MINERS’ CONFERENCE. 


Tue International Conference of Miners terminated on 
Saturday. Almost from the first stormy scenes occurred. 
But at the last, M. Callewaert, the Belgian delegate, was 
melted into tears; tears of gratitude for the kindness 
extended — in the way of promises—to the Belgian 
miners. It is probable that no conference of equal 
importance was ever carried on under greater difficulties. 
Four nationalities were supposed to be represented— 
English, French, German, and Belgian—and two sets of 
delegates were always unable to understand each speaker, 
30 that a laborious system of interpretation had to be 
carried on. The ostensible object of the Conference was 
to concert means by which an eight hours’ day should 
be secured for all miners in Europe. The outcome of 
the meeting may be summed up in the following 
resolution, which, after much fighting, was passed 
ilmost unanimously :—‘ The International Congress of 
Miners, now sitting at the Bourse du Travail, deems 
hat a general and international strike may become 
necessary to obtain an eight hours’ day. The Congress, 
however, before resorting to such an extreme measure, 
invites the Governments and Parliaments of the nation- 
alities represented at this Congress to agree to an 
international convention dealing with an eight hours’ 
day in mines, whether belonging to the State or 
to private enterprise, this international convention to 
be similar to those which the various Govern- 
ments have applied for the regulation of the postal, 
telegraphic, railway, ahd navigation rervices.” This 
is, after all, a tolerably moderate requisition. On the 
score of common sense it compares favourably with a 
resolution passed on the 9th of March at Commentry 
by the delegate miners of seven departments in France, 
which runs as follows :—‘‘ (1) A workday of eight hours ; 
(2) a day of rest once a week; (3) an increase in the 
salary of mining delegates, in order to make them inde- 
pendent; (4) the foundation by the State of a pension 
fund, the allowance to descend to the widow and orphans; 
(5) the abolition of deductions frcm wages; (6) full pay 
to the sick; (7) an increase of 20 per cent. on all wages; 
(8) a general manifestation on May Ist; (9) the national 
federation of French miners; (10) international federation 
at the next Paris Congress.” The principle of a general 
strike was also adopted. 

It is worth while to examine the bearing of the demand 
for State interference which is now so much in favour 
with the mining populations of Europe. Many persons 
suppore that it is directed against the employers, but this 
is only true in a strictly limited sense. Ifthe miners all 
over Europe resolved that they would only work for 
eight hours a day, we see no reason why they should not 
have their wish. Thus, for example, the Scotch miners 
long since determined that they would only work eight 
hours a day, and eight hours represents a day in all Scotch 
mines. The State is called in to interfere, because every- 
one knows that it would be impossible to secure 
unanimity of action amongst men if left to themselves. 
Englishmen, for example, understand that if they struck 
for an eight hours’ day there would probably arise at once 
an enormous: importation of coa al from France and 
Belgium. In the same way France and. Belgium 
know that if they struck for an eight hours’ day 


shillings: | Great Britain would flood the French and Belgian ports 


with coal. An enormous amount of loss and suffering 
would be caused, but in the end the miners must be 
beaten. The interference of Governments would, how- 
ever, render all such expedients as strikes unnecessary. 
The men, however unwilling they might be to limit the 
duration of their hours of labour, would have no alterna- 
tive. The movement therefore, it will be seen, is not 
directed against the employers or mineowners, but against 
the miners themselves. That is to say, if we are to 
regard the delegates as representing a majority of the 
miners, the majority wish for Government aid to 
enable them to control the minority; and the resolution 
passed at Paris is really a demand for unanimous 
action on the part of the Governments of Europe 
on a matter seriously affecting the commericial pros- 
end of each nation. It is, of course, to the last 

legree improbable that any such concerted action will 
take place among nations which are ready at any 
moment to fly at each other’s throats. Yet the con- 
sequences of the passing of an Eight Hours’ Bill in 
any one country might be disastrous to that country if 
the others stood out. For example, it it is perfectly well 
lgium is in anything but 
An Eight Hours’ Act would 


known that the iron trade of Be 
@ prosperous condition. 





infallibly raise the price of coal. It is intended to raise 
it. But a rise in the price of coal, limited to Belgium, 
would ruin the i iron trade of the country, and when that 
was gone the miners would find their condition worse 
than ever. If, however, coal augmented in price all over 
Europe, then matters in the iron trade might remain 
much as they are. The demand for iron would be con- 
tracted; but no country would have ground for self- 
gratulation. The delegates, no doubt, understand this 
very clearly. They see that, to paraphrase a well-known 
quotation, France’s danger might become Germany's 
opportunity, and to guard against this they demand 
harmonious international action. They might as well 
ask for the immediate abolition of hostile tariffs. The 
very fact that France, for example, had adopted a 
legalised eight hours’ day would be sufficient reason why 
Germany would not. 

It may be accepted, we think, as a fact that an inter- 
national eight hours’ day will never be obtained save by 
force. The resolution passed at Berlin represents so 
much wasted breath, in so far as it is likely to affect the 
Governments of England, France, Belgium, or Germany. 
To do the Socialists and Anarchists only common justice, 
they see very clearly that the passing of resolutions of 
the Paris type is waste of time and energy. The only 
certain road to what they want traverses a field of battle. 
The miners are not Socialists or Anarchists, but they feel 
that after all they must back up their demands by a 
threat, and the threat means ageneral strike. The idea that 
such a strike would be carried out to the bitter end is the 
dream of a visionary, of the man who knows next to 
nothing of human nature. It supposes that it is possible 
to secure harmonious action for a common end among not 
only millions of working men, but among their wives and 
families and relatives. It has been said that the impos- 
sible is sure to happen, and a universal strike might on 
this assumption become an acccmplished fact. But it is 
certain that in the history of the world there is no known 
instance of the combination of sections of the inhabi- 
tants of different countries to make common cause for 
the attainment of an object. Entire nations have ere 
now combined to defeat a common foe, just as Europe 
fought against Napoleon. But a general coalminers’ strike 
would be fought not against foreigners, or conquerors, or 
tyrants; it would be to all intents and purposes a civil 
war, or rather a number of civil wars. It is to the last 
degree unlikely that it would be practicable to organise 
a movement of such appalling magnitude among nations 
which have literarlly nothing in common ; nations which 
think and act diversely on every relation of life, and 
among men who have no sympathies for each other. 
If, however, we suppose that some great genius 
arises a Napoleon—a man born to rule, and 
organise, and convince, it would be _ impossible 
that he should be able to effect anything without 
money. Where are the funds to comefrom? How are 
the French and Belgian miners to be kept from starva- 
tion by the end of the first week? The delegates at 
Paris from this country promised that the English 
miners would furnish Belgium with funds. Butit is very 
easy to see that all the money they possess they would 
need themselves. It is one thing for 80 per cent. of a 
mining population to remain at work and contribute funds 
to 10 per cent. cn strike; but matters would assume a 
very different aspect if the miners from one end of the 
country to the other were “out.” Nor could they get help 
from other workers. Ironworks, cotton mills, almost every 
branch of industry would be paralysed. Such a condition 
of affairs could not last a week. Every man’s hand 
would be against the miners. There would be no sub- 
scription lists, no contributions from the public. The 
idea of a general strike is magnificent, but it is not prac- 
tical trades unionism. 

The Conference, albeit so much nonsense was talked at 
it, may, we think, indirectly do good. It is indisputable 
that the position of the Belgian miner is in many respects 
lamentable. We would willingly see his wages raised, 
and his hours of labour shortened. But is he really so 
much worse off than other Belgians? Does he work 
harder, or for less pay than the Belgian peasant pro- 
prietor? Is the life of a French miner so much 
worse than that of the average French peasant? We 
think not. In this country the working man knows 
nothing of the pressure and misery which exist on 
the Continent of Europe. The miner is but one of 
many. We would fain see a general angmentation of 
comfort and happiness among our neighbours; but it is 
not easy to understand how any possible action can be 
taken in the matter by the working men of Great Britain. 
No reliance could be placed in Belgians or French- 
men. The very delegates at the Conference found it 
impossible to agree on a common plan of action; and the 
nebulous resolution which we have quoted above was 
after all a colourless compromise, accepted reluctantly 
by those present. It is to the last degree unlikely that 
Frenchmen and Germans would bury their race animosi- 
ties and submit to privations to promote the welfare of 
each other. We strongly suspect that the eyes of the 
British delegates have been opened by the Conference, 
and that they return to England wiser than when they 
left it. Miners are very practical people, and we fancy 
that, however warm an interest they take in Germans 
and Belgians, they will think twice before they strike 
once to better the condition of people about whom they 
really know next to nothing. While human nature 
retains a selfish element, a universal international strike 
is simply impossible. 


_ BOILER REGISTRATION. 


Sir Wiii1am Hovutpswortn’s Bill for the compulsory 
registration of steam boilers will probably be read a 
second time during the present month. It is apparently 
an inoffensive and harmless enactment ; yet we have no 
hesitation in saying that it should meet with strong 
opposition from every steam user in the country. It 
provides for the periodical examination and certification 
of every boiler, with certain exemptions, throughout the 
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United Kingdom. The examinations are not to be made 
nor are the certificates to be granted by the Board of 
Trade, or any other department of the Government, but 
by “lay inspectors.” While boiler-owners are to be free 
to select their own inspectors or to examine their boilers 
themselves, the Bill holds them responsible for the com- 
petency of the inspectors they select. ‘ Inspector” 
means any inspecting association or boiler insurance 
company, by whose agency, or any person by whom 
the examination of a boiler is made, and a certificate 
given for the purposes of this Act. The certificates of 
safety are to run for a term not exceeding thirteen 
months as a rule; but the Bill contains provisions for 
extending the term where necessary to meet the con- 
venience of owners. The certificate is to state that the 
inspector has satisfied himself that the condition, 
construction, and fittings, as well as the setting, 
general equipment, and surroundings of the boiler 
admit of its being safely worked at a certain pressure 
for a certain period. The certificate is to be renew- 
able on re-examination of the boiler. To insure an 
examination being made regularly, the certificates of safety 
granted by lay inspectors are to be forwarded to the 
Board of Trade, and licences are to be issued by the 
Board to owners in exchange for them. The Board of 
Trade is to keep a register of the examinations made, and 
is to take proceedings against boiler owners who neglect 
to have them renewed in due course. The owner is to 
pay for the examination of his boiler, and forward a 
shilling fee to the Board of Trade to meet the expense of 
registration. For working a boiler which is not licensed 
and numbered there is to be a liability to a fine of 
£1 per day, and this fine may be increased to £5 
per day if the working continue after the registrar 
gives notice of an offence against the Bill. The Bill osten- 
sibly does not in any way diminish the responsibility of 
the owner for the fitness of the boiler in every respect, or 
for the pressure at which it is worked, or for its general 
keeping, treatment, and management. As to the boilers 
which are affected by the Bill, they are, with four 
exceptions, all boilers used in the United Kingdom or 
on board any British ship within the territorial waters. 
The exceptions are (1) boilers belonging to or used 
exclusively in the service of the Queen; (2) those used 
on board steamships certificated by the Board of Trade; 
(3) those used by railway companies as locomotives ; 
and (4) those used exclusively for domestic purposes. At 
any time, however, the Board of Trade may declare any 
boiler or class of boilers which may appear to be of an 
exceptional character to be exempt from the provisions 
of the Bill. 

The objections to this Bill are numerous. The 
greatest of them is that the essence of the scheme—the 
fundamental principle on which it is based—is totally 
unsound. It will be seen that Sir William Houldsworth 
would make the boiler owner responsible, not for his 
boilers, but for the competency of the inspector whom he 
employs. So long as the steam user acted in good faith and 
employed an inspector, no penalty could be inflicted if a 
disastrous and wholly unwarrantable explosion took 
place. Any man might start in business as a boiler 
inspector; put a brass plate on his door; send out 
circulars, and obtain clients, and this while his knowledge 
of steam boilers was of the most superficial description. 
Two classes of men would adopt the new calling; we 
should have first the so-called practical man, who would 
soon find it to his advantage not to be too particular; 
and secondly, the product of a technical college who 
had theory at his fingers’ ends, and knew nothing 
of the practice of boiler engineering. It would be 
erst difficult to prove that either man was incom- 
petent within the meaning of the Act. Briefly stated, 
it may be said that the anticipated immunity from 
boiler explosions could not be secured in this way. 
The success of the measure depends entirely 
on the trustworthiness of the inspectors. These 
last do not appear to incur any responsibility 
whatever. The boiler user is supposed to guarantee 
their fitness for the discharge of their duties. But how 
can this be possible? It is true that engineers using 
steam boilers might readily enough ascertain whether an 
inspector was or was not competent. But what about 
the ignorant boiler owner, representing a numerous class 
responsible for about 90 per cent. of all the explosions 
that take place? The boiler owner may inspect for him- 
self and be responsible for his own competence. As the 
Bill stands, it is simply absurd. It provides for the com- 
pulsory inspection of boilers; but who is to inspect the 
inspectors and grant them certificates? Quis custodiet 
ipsos custodes ? 

The next objection to the Bill is of scarcely less 
magnitude. It contemplates the interference of the 
Board of Trade. So strong is the feeling against such 
interference, that Sir William Houldsworth has found 
himself compelled to explain that the Board shall have 
nothing to do with the granting of prelimi 
certificates of safety. But no boiler may be worked 
without a licence from the Board of Trade, and this 
licence is to be granted on the certificate of the inspector. 
This is simply the thin end of the wedge. In avery little 
while the Board will find that incompetent men are grant- 
ing certificates. They will feel bound to take action, and 
the next step will be that no one shall inspect unless he has 
passed a Board of Trade examination, and thus become 
de facto a Board of Trade official. Under these con- 
ditions, the Government, and not the boiler owners, 
would become responsible for the competence of the 
inspector; but this is a thing which the Bill carefully 
excludes. The action of the Board of Trade is certain to 
be vexatious ; all experience goes to prove that. Every 
shipowner and marine engineer; every Lloyd’s surveyor 
in the kingdom, will bear witness to that fact. We do 
not blame Mr. Traill and his officers. The policy the 
adopt is in a large measure inseparable from their posi- 
tion as Government officials. It is, perhaps, impossible 
for them to accept anything but perfection as satisfactory ; 
but the trade of the country has to be carried on with 





machinery and appliances often very far from bei 
perfect, according, at least, to the somewhat exalte 
standard set up by the Board of Trade. It has long been 
known, for instance, that locomotive boilers on British 
railways are worked at far higher pressures than the Board 
of Trade would allow. When it came to stationary 
boiler inspection, we should find boilers condemned as 
unsafe which are really quite strong enough. We should 
have examinations carried out at’ most inconvenient 
times. There would be endless worry, and friction, and 
confusion, and red tape, and in the end there would not 
be secured that immunity from explosion which is so 
desirable. 

We have repeatedly pointed out in this journal that a 
very simple change in the existing law would do all that 
can possibly be done to secure safety through adequate 
inspection. At the present moment it is assumed that 
the boiler owner is innocent. If any of his men or his 
neighbours are killed or injured, before any com- 
pensation can be obtained, proof must be adduced to 
show that the boiler owner was criminally negligent— 
that, in fact, he worked a dangerous boiler, well-knowing 
that it was dangerous. It is very difficult to prove 
anything of the kind. It is practically impossible 
for poor persons to obtain ress under circum- 
stances so full of doubt. But the whole aspect 
of affairs would be changed if in the eye of the law the 
bare fact that a boiler exploded was taken as direct and 
powerful evidence of criminal negligence. Instead of 
widows and orphans having to prove that the boiler 
owner was guilty, the onus should lie upon him to 
prove that he was innocent ; and nothing would be easier 
under most circumstances than to frame rules under 
which his innocence or guilt could be easily made clear 
toajury. For instance, if he could show that his boilers 
were regularly and properly inspected, and he could prove 
that all repairs by the inspector had been pro- 
perly carried out, his exoneration would follow. But under 
such conditions an explosion would be nearly impossible. 
If, on the other hand, it was shown that his boilers were 
not properly inspected, or that, being inspected, repairs 
ordered had not been made, then it wouid be clear that 
he had been guilty of criminal negligence. Indeed, it 
may be taken for granted that a boiler explosion is always 
evidence of neglect. 

We have never yet heard a single objection brought 
against this system of dealing with boiler owners, 
and it is difficult to see what can be urged against a 
principle which is at once perfectly just and admirably 
simple. Under the new regime every boiler in the 
kingdom would be placed in the hands of some inspection 
society; for no man would run the risk of being found 
guilty of manslaughter, which would be the certain con- 
sequence of loss of life caused by the explosion of a 
boiler which was not regularly inspected by some 
competent authority. No vexatious interference with 
trade would be entailed. The only difficulty that suggests 
itself is one more imaginary than real. It is, that the 
inspection might be nominal, something intended to 
satisfy the law and protect the steam user. With a 
penalising assumption of guilt hanging over him, the 
owner would take care that the inspector was competent. 

Possibly the scheme which we suggest is condemned 
in the eyes of legislators by its exceeding simplicity, and 
for that reason it cannot become law. If Sir William 
Houldsworth's Bill should become an Act of Parliament 
much harm will be done, and no considerable advantage 
will be secured. The large class of competent steam 
users need no interference whatever; and compulsory 
registration might cause them much trouble and annoy- 
ance. The small class, who are mainly responsible for all 
the disastrous explosions in the kingdom, will scarcely be 
touched by the measure, registration under the circum- 
stances becoming a farce. How, for example, is a man 
to be blamed for the most flagrant neglect if he can pro- 
duce his Board of Trade certificate? How is it possible 
that one of the new inspectors which the Bill would 
create could be found guilty if he had passed a boiler as 
sound that was really rotten? One feature alone of the 
Bill is sufficient to condemn it. The boiler owner is to be 
responsible for the competence of the inspector he 
employs. He mayemploy himself. What does “‘ respon- 
sibility” here mean? t form of proof is the 
owner to adduce in a court of justice? If no boiler 
is to be worked without a Government certificate, then 
these certificates must be granted by Government officials 
who have satisfied themselves that they are justified in 
granting them—any half-measure will end in disappoint- 
ment. Sir William Houldsworth’s Bill is neither fair to 
- gaa users of Great Britain nor to the Board of 
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THE PRODUCTS OF CHECKED COMBUSTION. 

Unnber this title Professor Vivian B. Lewes recently read 
a paper before the London Section of the Society of Chemical 
Industry, the discussion of which merits some attention. 
Of the paper itself little need be said, as the deductions had 
done duty before on at least one occasion, and the method of 
analysis by the use of which the data for those deduc- 
jons had been accumulated was of interest solely for pro- 
essional chemists. But a point was raised later on of more 
immediate importance. Prof. Lewes extending the work 
which Mr. William Thomson described before the last 
meeting of the British Association, has conclusively proved 
that the combustion of ordinary coal gas is commonly a good 
deal less perfect than has hitherto been supposed. When 
“checked” in the ordinary sense, that is, when effected 
in contact with comparatively cold surfaces, this imperfection 
of course reaches a maximum. No reasonable person with a 
normal nose can doubt this statement if experimentally 
demonstrated by boiling a kettle of cold water on a 
common ring burner. That the combustion thus checked 
results in the formation of the malodorous hydrocarbon 
acetylene, and, what is of more consequence, in that 


Y lof the odourless but extremely deadly gas called carbon 


monoxide, has been long suspected, and now it has been defi- 
nitely determined may be relegated to the limbo of the 
known. But what is not so certain is the d of imper- 


fection of combustion checked less drastically. Save in the 





case of the murderous machines known as “ geysers,”’ which, 
calmly installed in a room 8ft. by 6ft. and unprovided with a 
flue, have been known to prove unpleasant and even deleteri- 
ous to a weak or aged occupant, the practice of heating 
water by the direct consumption of gas beneath it does not 
largely obtain. But the combustion of gas in contact with a 
refractory material, the combination constituting what is 
known as a gas stove, is an ordinary, and increasingly ordi- 
nary, practice. When the London County Council shall 
have made up its mind to supply us with gas direct from 
from the coal pit, and to obtain an Act making its consump- 
tion for heating purposes en the arrangement in 
question will become common to the verge of vulgarity. 
Therefore, it behoves us to ascertain what chance of asphyxia- 
tion we shall run in the coming municipal millennium, In 
the most irritating way accurate figures fail us at this 
point. In a properly-constructed gas stove, the gas 
which burns from some modification of the well-known 
Bunsen burner impinges on a refractory material, such 
as iron, fire-clay, or asbestos, and raises it to a high tem- 
perature, the rediant heat from the solid matter exposed to the 
flame being the agent whereby the room is warmed. It will 
be seen, therefore, that the conditions of combustion differ 
materially from those under which a gas flame playing upon 
the bottom of a kettle, or even not in contact with any solid 
substance, burns. Anyone can prove this for himself by con- 
trasting the objectionable smell from a gas stove with an 
indifferent flue at the moment of lighting with the absence of 
smell observed when it has become thoroughly heated. Of 
course, some of this difference is due to the better action of 
the flue, but the heroic experimentalist can continue his 
researches at the exit end of the flue and satisfy himself that 
the difference is marked. We have, therefore, no evidence to 
show that when the combustion of gas takes place in contact 
with refractory material already red-hot, any important 
amount of “checked” products of combustion is formed. 
This very question was raised at the meeting by Mr. Bertram 
Blount, and was met with the statement that such products 
are formed to a considerable extent. No figures in proof of 
this, were however, forthcoming, and the presumption is dis- 
tinctly the other way. It is not perhaps an easy matter to 
settle off-hand, but the truth should be arrived at, both for 
its own sake and for that of the issues that spring from it. 


THE PRICE OF COAL, AND ITS EFFECT ON INDUSTRY. 


ALREADY the extreme advance in the price of coal is bringing 
about its inevitable results. That advance was, in many 
industries, more than 50 per cent. The users of coke had to 
pay more than that; the railway companies who had been 
paying 7s. per ton for their locomotive coal have had the 

rice raised to 10s. per ton, or higher; and the gas companies 
ae had the price forced up from 6s. to 10s. or 10s. 6d. per 
ton. Railway companies and gas companies were obliged to 
pay these rates, and will pay them generally to the end of 
the half-year, but iron was in stock to such an extent that it 
was most to smelt so freely, and the output was greatly 
reduced in Scotland, whilst a few furnaces have been put out 
of blast in other centres of production. Very high-priced 
‘coal enforces economies in the use that are unknown in 
times of dear fuel, and now the — of coal is beginning to 
droop. Gas coal is certainly cheaper, and some of the rail- 
way contracts are at lower prices than those of eight months 
or so ago, though the reduction is not great; and there is 
not much doubt that the summer limitation in the demand 
for fuel will cause the tendency in the price to droop to 
extend to other branches of the trade. It is quite possible 
that at first this may lead to the holding back of some orders 
for articles, but in the end cheaper fuel means more demand 
for articles in whose production it forms a serious item of 
cost. Large numbers of steamships have been laid idle of 
late, because the cost of working is so great in comparison 
with the earnings, and coal is one of the most costly items. 
Cheaper fuel will set these a to work again; will reduce 
the cost of iron and steel, and allow many uses to be made 
that would not be made in times of dear coal and metal, 
because the use would not be so likely to lead to profit. 
But it is by no means so certain that the fall in the price of 
coal will be very rapid. The reduction of the hours of labour 
in the mines means some increase in the cost of production, 
and must tend to keep up the price; and the advance that 
seems general in the use of coal for railway and gas-producing 
purposes is an important factor in the question of the price 
of coal. As soon as autumn approaches, that enlarge- 
ment becomes not only evident, but important in its effect 
on the state of the coal market; and there are other causes 
at work to keep up the price of coal, so that though the 
extreme prices of the end of last year are now things of the 
past, except where long contracts rule, yet it is scarcely likely 
that we shall immediately enter again into what Sir William 
Siemens called “an era of bic — coal.” For years 
there were many collieries worked without profit, but the 
recent advance in the price of coal has changed all that for 
the better. Possibly, the rise was too much, because it made 
coal-owning often more profitable than the industries that 
depended on it, but now we seem nearer a period when 

rofit may be possible for both, and this is much the more 
healthy condition of trade. 
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ARCHIBALD BRYCE-DOUGLAS. 





As an instance of the arbitrary and peremptory way in which 
the ‘Grim King ” sometimes gives his summons, the decease 
of Mr. Archibald Douglas ie eee Managing Director 
of the Barrow Naval Construction and Armaments Company, 
is at once striking and melancholy. This unlooked-for event 
occurred on the morning of the 5th inst., at his residence of 
Seafield Tower, Ardrossan, N.B., after only a week’s illness. 
In the thick of achievements fraught with immediate conse- 
quence to himself.aud those he served, not to speak of their 
influence generally on human progress and civilisation, the 
once active spirit has taken its solitary way hence, leaving, it 
is true, a legacy of good work done, but a far greater prospect 
of good work unaccomplished. 

Mr. Bryce-Douglas was present at the launch from the 
stocks at Barrow, on March 25th, of the Empress of China, 
the last of the three magnificent remy sag ordered by the 
Canadian Pacific Railway Company from his company early 
in 1890. He did not then feel very well, but his indisposition, 
though continuing, was not of such a serious character as to 
prevent him joining on the 28th ult. the Empress of Japan, 
the second vessel of the three referred to, which on that date 
left Live’ 1 for the Clyde, where she was to run her speed 
trials. On the voyage to the Clyde, Mr. Bryce-Douglas 
became seriously ill, and was prescribed for by a medical 
gentleman who chanced to be one of a select party of friends 
on board. It is supposed that during the voyage the d 
contracted a cold, and, not being duly regarded, peritonitis 
ensued. On the vessel's arrival off the coast of Ayrshire, on 
Sunday, the 29th, Mr. Bryce-Douglas was sufficiently 
recovered to be conveyed on shore, and lodged in his own 
home of Seafield. Medical and other attendance was 
promptly secured and a in requisition, but inflam- 
mation loving got too firm a hold on the system before active 
treatment was commenced, all human skill proved unavail- 
ing, and he succumbed to his ailment early on the morning 
of the 5th, as already stated. 

The deceased gentleman was born October 3rd, 1840, at 
Salcoats, near ph enemy and was thus in his fifty-first year. 
He was the son of the Rev. John Bryce, parish minister of 
Ardrossan, who died in 1859. The additional surname 
“Douglas” borne by the deceased, it may here be stated, 
was assumed by him upon inheriting from his cousin, 
Captain McAlister Douglas, an estate in Dumbartonshire. 
Like many another son of the manse, young Bryce was 
destined by his parents for ‘“‘the ministry,” but at a ve 
early age indeed he evinced tastes and tendencies whic 
consorted but indifferently with the career fondly mapped 
out for him. We have it on the authority of one who knew 
him in his early boyhood that his favourite occupation and 
pastime was the whittling and carving of pieces of wood. As 
such boyish efforts, more often than not finally assumed the 
shape and form of little ships which with his companions he 
launched into the waters of the blue firth which lap the 
sandy beach of Salcoats and Ardrossan, students of psychology 
may see in this fact confirmation of the theory that, “the 
boy is father to the man.” However this may be, his bent, 
so obviously lying in another direction even after his educa- 
tion at Irvine Academy and st Glasgow High School, 
preparatory to studying at the University, his parents wisely 
gave way in their wish to make a minister of him, and 
resolved to allow him to carve out his own path through 
life. 

At the age of seventeen he was apprenticed to a firm 
of joiners in Ardrossan, and at that occupation he remained 
for three years. Thereafter removing to Glasgow, he sought 
and obtained admission to the celebrated millwright and 
engineering works of Messrs. Randolph Elder and Co., then 
in Centre-street, Tradeston. Here he found scope for the 
mechanical bent of which he had early _ evidence, and 
so earnestly did he enter into his labours, that he attracted the 
attention of Mr. Randolph, the head of the firm, who is said 
to have even then predicted for him a distinguished career. 
Giving way, however, to the spirit of adventure—strong 
within him from the first—and wishing to broaden the out- 
lock of his life, his apprenticeship period was no sooner ter- 
minated than he set out for Auckland—where he had the 
promise of taking charge of an important machinery plant— 
shipping at first as a passenger, but during the voyage assum- 
ing the post of ship-carpenter, in place of one who died. The 
Maori war having broken out on his arrival, he soon found 
an opportunity of working his passage with a well-known 
captain of one of our ocean liners to the Pacific coast. For 
about a year he was in the service of the Peruvian Navy, 
when he received employment as an engineer with the Pacific 
Steam Navigation Company, and thus formed a connection 
which may be said to be only now terminated. He revisited 
his native country in 1865, but ere the close of that year he 
returned to Callao and successfully underwent his examina- 
tion for extra first-class engineer. He then returned to 
Callao, and became assistant-engineer in the Pacific Com- 
pany’s service. In 1869 he was appointed successor, in the 
office of superintending engineer of the company, to the late 
Mr. J. L. K. Jamieson, who, like the subject of this notice, 
was also subsequently associated with the Fairfield Company. 

Concurrently with this appointment, there was a trans- 
ference of the headquarters of the company from the island 
of Toboga, in the Gulf of Panama, to Callao, and an ex- 
— of the company’s operations by the institution of a 

irect line of steamers between Valparaiso and Liverpool, so 
that the post he held was one of no ordinary responsibility. 
He occupied it for over six years, and during that time he 
laid down the company’s extensive repair works at Callao, 
and was responsible for the general repair and upkeep of the 
company’s large fleet of steamers. He sallageiiied his 
sition in 1876, and on the eve of once more returning to 
cotland, he heard of the stranding of a small coal-laden 
vessel in the Bay of Panama. His adventurous spirit and 
mechanical genius were at once aroused, and taking with 
him from Callao a staff of workmen and the neces 
apparatus, he proceeded to the scene of the wreck, determine 
on raising the craft. The state of the sea, however, proving 
most unpropitious, and learning that a larger and more 
costly vessel—the Tagus—of the Royal Mail Company’s 
Steamer Packet Company’s fleet had just gone ashore at 
Colon on the other side of the isthmus, he at once directed 
his attention and efforts to that vessel. Crossing the isthmus 
with his staff and appliances, he began operations, and after 
three ov and nights of incessant labour, during which he 
exhibited the dogged determination and great fertility of 
resource afterwards characteristic of him, he succeeded in 
his task. The other vessel was also raised and temporarily 
repaired in due course, and he then felt free to prosecute his 
voyage homewards. On the ground that Mr. Bryce, who in 
terms of his engagement had obtained a free passage home in 





one of their vessels, was still in their service when the salvage 
work was done, the Pacific Company afterwards claimed 
£30,000 from the Royal Mail Company. Mr. Bryce contested 
this claim with his old employers, and after some litigation, 
carried so far as the House of Lords, his contentions were 
partially sustained, and he received the sum of £6000. 

Some time after his return to this country in 1876, Mr. 
Bryce-Douglas resumed his connection with the firm in whose 
works he had received his early training, becoming head of 
the engineering department of the Fairfield Works, then 
carried on under the denomination of Messrs. John Elder 
and Co., although all the original partners had by that time 
retired. By 1878 the constitution of the firm was further 
changed and reduced by the retiral of Mr. John Ure and Mr. 
J. L. K. Jamieson before referred to, and the sole partner left 
was Mr., afterwards Sir William Peirce. Here, under the 
spirited régime of Mr. Peirce and the skill and intrepidity of 
Mr. Bryce, many of the leading transatlantic and other 
steamships were designed and produced. It is needless at 
this day to enlarge on this. The names of such crack steam- 
ships, each of their time, as the Arizona, Alaska, Oregon, 
Etruria, and Umbria need only be mentioned in order to 
remind our readers that at that time, and under the adminis- 
tration referred to, was begun and most marvellously 
developed that progressive revolution in the size and power of 
ocean steamships which seems even now very far from being 
ended. During Mr. Bryce’s reign at Fairfield, too, were pro- 
duced such well-known vessels as the Orient, the Austral, and 
the Ormuz for the Orient Line, and many of the swiftest of 
Channel paddle steamers; while engines were constructed 
for such notable vessels as the Czar’s yacht Livadia, the 
Italian ironclad Magicienne, the Russian warship Peter the 
Great, and numerous other war vessels for our own Govern- 
ment. 

In 1886, while still at Fairfield, Mr. Bryce-Douglas super- 
intended the construction at Barrow-in-Furness of triple- 
expansion engines from his own design, intended for the 
Pacific Company’s steamers Oruba and Orizaba, then build- 
ing by the Barrow Shipbuilding Company. This indirect 
connection with the large works there was maintained, and 
in 1888, influenced by Lord Hartington, Lord Brassey, and 
other capitalists associated with the concern, he formally 
assumed the important position of managing director of the 
Naval Construction and ents Company, which took 
over the works of the Barrow Shipbuilding Company. Under 
the new title, directorate, and with enhanced capabilities for 
production, the Barrow Works, which had hitherto not had 
very great success financially, acquired a new lease of life and 
speedily assumed a state of great activity. Among the first 
orders entrusted to the company were four steamers of large 
size and full power for the friends of the managing director, 
the Pacific Steam Navigation Co. Others followed for the 
British and Africa Steam Navigation Co., for Messrs. Elder, 
Dempster, and Co., Liverpool, and for three second-class 
cruisers for the Admiralty. All of the latter have been 
launched, and one, the Latona, delivered, while the second, 
the Melampus, will be handed over in a few weeks. Later 
contracts were still more important, and for these equal suc- 
cess at least is anticipated. The Canadian Pacific Railway 
early in 1890 intrusted to the company the construction of 
the three high-speed twin-screw steamers referred to at the 
outset of this notice, and intended for mail and passenger 
service between Vancouver, the western terminus of this com- 
pany’s great railway, and China andJapan. The first of these 
magnificent vessels, which we described and illustrated in our 
issue of September 5th last, the Empressof India, is nowon her 
way from Hong Kong to Vancouver completing her maiden 
voyage; and the second, the Empress of Japan, as already 
stated, was about to be tried for speed when the fatal illness over- 
took her eminent constructor. The third sister-ship, the 
Empress of China, was launched three weeks ago. During 
1890 the company launched six steel steamers of an aggre- 
gate tonnage of 24,665 tons, and built eight sets of machinery 
aggregating 52,600 indicated horse-power. It had been anti- 
cipated that this year would prove a considerable advance 
upon last, as regards tonnage produced and profits earned. 
Arrangements were just about complete for the floating of an 
immense shipping concern, set on foot by the late Mr. Bryce- 
Douglas, as an outcome of a visit paid to Canada at the end 
of last year. This was for the formatiou of a company to be 
styled the Imperial Steam Navigation Company, whose abject 
was to build four fast steamships to cross the Atlantic in five 
days from England to Canada, and three to sail from Van- 
couver to Australia, Japan, and China, thus developing new 
routes to the East, and establishing a new direct line from 
England to Australia, crossing the British territory of 
Canada. Lord Hartington, referring to this gigantic scheme 
at the launch of the Empress of Japan, said the enterprise 
would doubtless be delayed in its inception owing to the 
present state of business of the country, but he was assured 
that sooner or later the scheme would be developed, and that 
the enterprise would be largely helped by the Naval Con- 
struction and Armaments Company, with whom a provisional 
agreement had already been made for the building of the 
steamers referred to. At the time of his lamented decease, 
Mr. Bryce-Douglas, it is said, had practically secured the 
capital necessary for the floating of the company. It 
will thus be easily understood that the hopes of Barrow 
as the place from which the “ five-day greyhound ” would 
emanate, as well as a head-centre of shipbuilding generally, 
have sustained a sudden and severe shock in the removal of 
Mr. Bryce-Douglas. That the Barrow Company and the 
great army of workers gathered there now suffer a momentous 
loss is tmdeubbed. That it is irreparable is perhaps not so 
certain, but a substitute at all eenting the deceased 
gentleman in experience and intrepidity will be most difficult 
to find. The intelligence of his death was received all over the 
Clyde and at Barrow with melancholy surprise and regret. 
At Barrow especially the news was received with every mark 
of sincere sorrow, for not only was he looked up to and 
respected as one who had done so much to revive the droop- 
ing fortunes of the town and district, and who might be 
relied upon to do much more, but he had endeared himself 
by many indications of possessing the kindliest of hearts, 
despite a rough and sometimes blustering exterior. In- 
dependence, determination, and staying power were 
his outstanding characteristics, and these were always 
wielded on the side of advancing the interests of those 
he served, and even the general welfare more than his own. 
As an administrator and organiser of large bodies of workmen 
and of stupendous volumes of work he had few equals. He 
rarely, if ever, took part in ublic affairs, and even in profes- 
sional circles the weight of his opinion and experience was 
seldom exercised though often desiderated. For an instance 
in proof of the esteem in which he was held by his profes- 
sional brethren, we need go no further back than a few weeks 
ago, when, as the representative elect of the Institution of 





Naval Architects, he sat in council at the first meeting of the 
Committee of Lloyd’s as enlarged and re-constituted. 

Mr. Bryce-Douglas was a widower and without family at 
the time of his decease. His young wife fell a victim to 
fever while they were resident on the Pacific Coast. She 
was survived by a daughter, but she also died about ten years 
ago, while another daughter predeceased her. Two sisters, 
however, survive to mourn, with a large circle of devoted 
friends, the untimely and sudden termination of a life so 
useful and full of further promise. 

The funeral took place on Wednesday at one o’clock, and, 
according to the expressed wish of Mr. Bryce-Douglas before 
his death, was strictly private, the relatives, trustees, and a 
few neighbours and representatives of the Barrow firm and 
the Canadian and Pacific Railway Company, comprising the 
funeral cortege. 








JOHN MARLEY. 


By the death of Mr. John Marley, the North of. England 
has lost one of its most notable engineers, and one who 
years ago did much towards the making of history in the Cleve- 
land district. He it was who accompanied Mr. John Vaughan 
when the celebrated main seam of Cleveland ironstone was 
discovered in the neighbourhood of Middlesbrough—a dis- 
covery which led to the establishment of the Cleveland iron 
trade. There are several romantic accounts given of this dis- 
covery, one of which was that Mr. Vaughan came across the 
seam quite accidentally while out shooting on Eston Hills, 
where he stumbled across a piece of ironstone, and was 
induced to search until he found the bed of ironstone itself. 
As a matter of fact, however, Mr. Vaughan and Mr. Marle 
had gone out expressly to search for the ironstone, whic 
they had reason to believe would be found there, and it was 
on June 8th, 1850, that they satisfied themselves of the 
existence of the ircnstone, for they found the seam cropping 
out on the side of the hill. Mr. Marley superintended the 
opening out of the Eston mines, the first in the district, 
which last year raised over 5,617,573 tons, of which the 
pioneer firm accounted for 1,713,686 tons, the total quan- 
tity of ironstone obtained in the country being 10,765,743 
tons. At the time of this discovery Mr. Marley was 
acting as mining engineer for Messrs. Bolckow, Vaughan 
and Co., whose service he entered in 1846, and with whom he 
continued till 1867, as manager of the mines and collieries, and 
till 1869 he was their consulting engineer. One of the things 
for which the Cleveland iron trade have to thank him is the 
scheme which he formulated for regulating the rating of the 
Cleveland ironstone mines by a sliding scale based upon the 
price of pigiron. In the North of England the price of pig 
iron seems to regulate a good many things, even railway rates 
for iron-making materials fluctuate according to the realised 
prices of pigs, many consumers pay for their coke, limestone, 
and ironstone according to a scale depending on these prices, 
and blast furnacemen and ironstone miners also have their 
wages governed by them. The late Mr. Marley, it may be 
remarked, was assistant commissioner to Sir George Elliot in 
1868 for the purpose of compiling for the Royal Coal Commis- 
sion the statistics for North and South Durham. The deceased 
was born in 1823, and in 1840 became pupil of Mr. J. A. 
Foster, mining engineer; afterwards he was with Mr. George 
Hunter and Mr. Witham Langstaff, at the Marquis of 
Londonderry’s collieries, and also with Mr. E. F. Boyd. 
During the time of the great railway mania he was engaged 
in railway engineering under Mr. J. Bourne, C.E., and the 
late Mr. John Dixon, C.E. Since 1870 he has been managing 
director and chairman of two well-known colliery undertakings 
in Durham, and as consulting engineer his services have 
been in great request both at home and abroad. 








THE McKInLey Tarirr.— The McKinley Tariff Act con- 
tinues to operate as it was intended to do, gradually restrict- 
ing our trade with the United States. ‘The consulate for 
the Sheffield district has just made — figures of trading 
for the first quarter of the year. ey show that cutlery 
was exported to the States to the value of £22,974 14s. 1ld., 
against £50,115 in the corresponding period of last year. The Act 
came into force in October, and the value of cutlery exports during 
the three months ending December 3lst was £28,178 17s. 114d. 
It will thus be seen that a further reduction of £5204 has taken 
place. During the June quarter of last year the cutlery exports 
to America were as high as £81,245. The average value of the 
exports of cutlery to the States for the past ten years is about 
£217,300. On the basis of last quarter’s trading the year's results 
would makea total of about £92,000 for the year, or a falling off in the 
twelve months of over £125,000. There is a decrease alse in steel 
—the value for the March quarter having been £67,738, as com- 
pared with £79,297 for the December quarter. It is feared that 
the decrease will be continuous, and figures for the months justify 
this apprehension. In January the cutlery exports reached a value 
of £8331; in February there was a slight increase owing io manu- 
facturers rushing their goods into port before the marking clause 
came into operation. The value for February, £8924, fell in 
March to £5918, the lowest point ever reached in the Sheffield 
cutlery trade with America. 

INSTITUTION OF CiviL ENGINEERS.—The annual dinner of the 
Institution of Civil Engineers was heid on Wednesday evening in 
Merchant Taylors’ Hall, Threadneedle-street, by kind permission 
of the Master and Wardens. A distinguished company, number- 
ing upwards of 230 noblemen and gentlemen, was present. Sir 
John Coode, K.C.M.G., president of the Institution, was in the 
chair. Some more than usually good speeches were made by the 

resident, by Mr. Stanhope, by Admiral Sir R. Vesey Hamilton, 

rd Colville, and Mr. Courtney, but want of space prevents 
our reporting them, but we must give a few words from Sir Lyon 
Playfair, who, in proposing the toast of the evening, ‘‘ Pro- 
sperity to the Institution of Civil Engineers,” said: ‘‘ The diffi- 
culty of speaking to this toast is that it calls up so many thoughts 
to the mind. The only science which I profess is chemistry, and 
that certainly has been most useful to mankind. But the art of 
the engineer compels him to bring to his aid all the physical 
sciences—mathematics, mechanics, h}drostatics, hydraulics, che- 
mistry, electricity, optics—and, not content with harnessing these 
sciences to his triumphal car, he impresses art also into his service, 
for, without being a good draughtsman, he could scarcely be a 
good engineer. This universality of applying scientific knowledge 
to the art of engineering distinguishes it from all the other arts 
by which human progress is advan Engineering has a right 
to make physical sciences subservient to its needs, for to a large 
extent it has been the mother of them all. As an art, engineering 
is of extreme antiquity, and the sciences arose when the human 
mind felt compelled to — the works which the engineer 
accomplished. When the Pheenicians excavated their harbours ; 
when Nimrod threw his dams across the Euphrates, and con- 
structed his palace and great sewage works; when Cheops built 
the pyramids ; when Xerxes bridged the Dardanelles with boats, 
and cut the canal across the isthmus near Mount Athos; when 
Rome reared great aqueducts, laid out its famous roads, and built 
its gigantic sewers, there was much excellent engineering, though 
no physical sciences such as we understand them at the present 
day. They are the children of the ancient art, but both parent 
and offspring work together on a higher plane,” 
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THE LIGHTHOUSE AT THE ROYAL NAVAL! 


EXHIBITION. 


-THE model of the new Eddystone Lighthouse, which is 
now being erected in the Exhibition grounds, Chelsea, is one 
of the most conspicuous features to be seen there. It isa 
full-sized representation of the lighthouse designed by Sir 
James Douglass, F.R.S., the foundation stone of which 
was laid by H.R.H. the Duke of Edinburgh, in the presence 
of H.R.H. the Prince of Wales, in June, 1879, the whole 
structure being completed and light turned on in May, 1882. 
The model at the Exhibition is an exact representation of 
the lighthouse, with doors, windows, ladders, &c., complete. 
The rocks at the base of the model also represent the Eddy- 
stone rocks at low water, while the courses of stones are 
faithfully copied. The model consists of a steel and iron 
framework of a hexagonal section. This framing is then 
covered with woodwork, upon which are fixed the slabs of 
specially prepared plaster of the same colour and appear- 
ance as the granite used in the actual structure. The metal 
framework consists of six main ribs, each placed at one angle 
of a hexagon, and these ribs are braced together by angle 
iron and flat bars; the height of the light- 
house is divided into thirteen bays, which 
correspond to the floors in the original 


THE TASMANIAN MAIN LINE RAILWAY. 


THE recent acquirement of the Tasmanian Main Line Rail- 
way by the Government, and its absorption into the system 
of Government railways of that colony, closes a somewhat 


remarkable chapter in railway history in the colonies. The | 


railway which traverses and almost bisects the Island of 
Tasmania between Hobart and Launceston is about 122 
miles in length. It forms a junction with the Govern- 
ment Railway at Evandale, about thirty-one miles from 
Launceston, was constructed by Messrs. Clark and Punchard, 
and opened for traffic in 1876. Although the Government 
have paid the company an annual subsidy of £32,500, 
the railway has not proved a commercial success, and for 
many years neither the preference nor ordinary shareholders 
have received any dividend. As the company had expended 
all its capital, some of the annual subsidy was required 
for maintaining and renewing the permanent way and 
rolling stock. The Government of Tasmania, however, took 


| exception to this expenditure of the annual subsidy in 
the renewal of the permanent way and rolling stock as being 
contrary to the terms of the contract with the Tasmanian 


| Mr. Price-Williams made it a condition that he should have 
| full powers from the company to negotiate the sale of 
| the railway to the Government of Tasmania, and having won 

the action, he at once suggested to the Premier the desira- 
| bility of the Government purchasing the railway, as the best 
means of putting an end to the constant disputes and 
disagreements which had prevented the development of the 
traffic. 

The Government wisely adopted this suggestion, and it was 
ultimately arranged that instead of having recourse to the 
cumbrous and expensive arbitration procedure provided for 
in the Government contract, the matter of determining the 
value of the company’s undertaking, and the amounts to be 
paid to the principal officers of the company by way of com- 
pensation for the loss of their services, should be left entirely 
to Mr. Speight, the chairman of the Railway Commissioners 
for Victoria, acting on behalf of the Government, and Mr. 
Price-Williams, acting on behalf of the company. After 
giving full consideration to the subject, and examining the 
railway and rolling stock, the two arbitrators arrived at an 
agreement, and a Bill was brought in by the Government 
embodying the terms of purchase, viz., £1,125,000; the 
members of the Legislature, however, 
refused to ratify these terms, and a 
motion to reduce the amount to a 





structure. Our illustration represents 
the iron framing almost complete before 
the addition of the outer covering. In 
the centre of the structure a hexagonal 
space, 9ft. wide, is left, in which are 
placed the two lifts for taking visitors to 
the top. 

The stability of the whole structure 
to withstand wind pressure is well 
assured, each main rib being anchored 
b; six large iron bolts to plates embedded 
in concrete 20ft. thick. The total height 
of the structure from the ground to the 
top of the lantern is about 170ft. The 
lower part is 44ft. diameter and 19ft. 
high ; from this base the tower springs. 
It has curved sides, as will be seen in our 
illustration, and is 35ft. 6in. diameter at 
the bottom, and tapers to a diameter of 
19ft. at a point 6ft. below the lantern 
platform. The platform itself is 24ft. 
diameter, and upon it is built the 
lantern which contains the lighting 
apparatus. The lantern is 14ft. diameter 
and 16ft. 6in. high, and is glazed with 
diamond-shaped panes, as in the original. 
There is a gallery 5ft--wide all round, and 
a wind vane 8ft. long is placed at the 
summit. 

About 1000 separate pieces of iron and 
steel have been used in the structure, 
all of which were drilled, bent, and cut 
to the required shapes‘ready for erection. 
The material weighs about 100 tons. The 
passenger lifts are of a special design 
to suit the requirements, and are each 
capable of holding eight persons. The 
same principle is used as with the lifts 
upon the cliffs at Scarborough and at 
Folkestone. A water tank is fitted under 
each lift, and is provided with valves so 
that it can be filled or emptied in a 
very short time. The two lifts are con- 
nected by steel-wire ropes, which pass 
over pulleys at the top. The tank under 
the top lift is then filled with water while 
the other is emptied, so that the top lift 
descends by gravity and raises the lower 
one. The speed of descent is regulated 
by means of a “ cataract,”’ under the con- 
trol of the man in charge, and the cages 
are brought to rest automatically at 
exh end of their course. Besides the 
cataract, a powerful friction brake is 
fixed upon the top shaft, so that any 
danger of the lifis “running away” is 
entirely eliminated. Each cage is 
supported by four ropes, each rope being 
sufficiently strong to support the entire 
load. In case the ropes should break, 
powerful clutches are provided which 
would grip the vertical guides, and the 
cages would not fall more than lin. 
before being brought to rest. The work- 
ing of the lifts may, therefore, be con- 
sidered absolutely safe. 

Steam pumps are fitted at the base of 
the tower, and are used to fill the tank 
at the top of the lighthouse, whence the 
lift tanks are filled. One set of pumps 
is sufficient to do the work, and a second 
is kept in reserve in case of accident. The 
cages are built of polished walnut, and 
are fitted with mirrors and thoroughly 
well upholstered. 

The light used in the lantern is not a 
reproduction of that used at the Eddy- 
stone lighthouse, but will be a large elec- 
tric light by Messrs. Chance Brothers, of Birmingham, and 
described by them as a double-group flashing dioptric light of 
the fourth order, composed of Chance refracting lenses only, 
subtending a vertical angle of 83 deg., arranged for an electric 
arc light of the type used at St. Catherine’s Lighthouse, Isle 
of Wight. Fluted carbons, 65 mm. in diameter, of the ty 
introduced by Sir James Douglass, will be used. The light 
will revolve in periods of 30 seconds, the two flashes being 
separated by an interval of four seconds and the groups by an 
interval of about 21 seconds, the whole revolution occupying 
180 seconds. The revolving carriage will be actuated by a 
spring clock of the Kenward-Hopkinson type. Visitors will 
be allowed to inspect the lantern or walk outside upon the 
balcony, from which a splendid view of the Thames can be 
obtained. A strong wire netting will be placed around the 
balcony to prevent any danger of accidents. The whole 
structure was designed by Mr. John J. Webster, M. Inst. C.E., 
and has been erected, under his superintendence, by Mr. D. 
Charteris, builder and contractor of Westminster. The 
ner lifts are made by Messrs. R. Waygood and Co., of 

mdon. 

The lighthouse is now rapidly approaching completion. It 
has been put up with a noteworthy paucity of scaffolding. 
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THE EDDYSTONE LIGHTHOUSE, NAVAL EXHIBITION. 


Government, and for many years this application of the 
Government subsidy proved a constant source of friction and 
disagreement between the Government and the company, and 
in 1887 the latter brought an action against the Government in 
the Tasmanian courts in order to obtain payment of consider- 
able amounts of the annual subsidy, which had at various 
times been withheld by the Government on the ground that 
such expenditure was not justified under the terms of the 
Government contract. 

The company secured the services of Mr. Price-Williams, 
M. Inst. C.E., who went out to Tasmania accompanied by an 
eminent Chancery barrister, Mr. Fooks, Q.C. The case 
was tried before Chief Justice Sir Lambert Dobson and 
a Tasmanian jury at Hobart early in 1889, and a verdict 
given in favour of the company for £18,000 and costs, chiefly 
on the grounds given in Mr. Price-Williams’ evidence, viz., 
that the company being bound under the rigid terms of 
the contract with the Government to maintain for all time 


the permanent way and rolling stock in a thoroughly safe and | 


efficient condition, and having exhausted all its capital, had 


no alternative but to make use of portions of the annual | 


subsidy for this purpose. It should be mentioned that before 


undertaking to give evidence on behalf of the company, 


ot ae over on the 1st October last. 


million was carried, and an Act passed 
for the acquirement of the railway on 
the reduced terms. The shareholders 
of the company decided not to part 
with the railway except on the terms 
i agreed to between the Government arbi- 
; trator and Mr. Price-Williams, and so 
apparently the matter was at an end. 
Fortunately, however, the fact of Mr. 
Price-Williams happening to be in the 
Australian Colonies at the beginning of 
last year on other professional business 
came to the knowledge of the Tasmanian 
Government, and the negotiations for 
the purchase of the main line railway 
were resumed, and resulted in some 
slight modifications of the original 
agreement, which, after being accepted 
by the Parliament of Tasmania and an 
Act passed forthwith, the line was taken 
Both parties 
were apparently perfectly satisfied, 
Government finding itself relieved 
from an annual subsidy of £32,500, 
which, together with £15,000—the 
annual saving resulting from the aboli- 
tion of the directorate, and the expenses 
of the London and Tasmanian offices, 
concentration of management, &c.— 
amounted to an annual sum of £47,500 
a year, sufficient to pay interest at 34 per 
cent.—the rate they could borrow at— 
on a capital sum of nearly £1,360,000 ; 
while the shareholders, who had never 
received any dividend at all, were more 
than paid back their money in full in 
the shape of inscribed Government 
stock. The Government in token of 
their appreciation of Mr. Price-Williams’ 
services have just appointed him their 
consulting engineer in England. 


SOME DETAILS IN MARINE 
ENGINEERING. 
By Mr. THomMAS Mupp.? 

In laying a description of the following 
details before so important an Institution 
as that of the Naval Architects, the writer 
feels that some apology is needed, as he 
has no new theory to evolve, no new dis- 
covery to lay bare, and little or nothing 
to describe that is new in any way. In the 
conviction, however, that the difference 
between economical and uneconomical 
engines, between long-lived and short-lived 
boilers, between satisfactory and unsatisfac- 
tory engineering, lies very commonly in 
small differences of detail rather than in any 
grand difference of principle, he has thought 
that the discussion of a short paper regard- 
ing a few details to which he attaches 
importance might be of general interest. 

Boilers. The ordinary method of build- 
ing marine boilers is to flange the end 
plates, and fit these into plain cylindrical 
shells, The end plates in boilers of ordinary 
size cannot be made in one piece, and 
hence the flange is not a plain continuous 
flange, but is broken up where it passes the 
cross joints of the plates, the plates being 
thinned at the joint so as to imitate as far as 
possible a plain, continuous flange. The 
flange, however, meets with another diffi- 
calty where it passes the inside butt strap of 
the longitudinal shell-joint, and here it is 
common to thin down the inside strap plate 
to a wedge shape, and cut out from the 
flange of the end plate a similar wedge 
piece, so as to mitim’se that obstruction. It should be noted 
in passing that it is practically impossible in boiler work to 
make the wedge-shaped gutter in the flange of the end plate a 
steam-tight fit on the wedge of the strap plate, and leakage at the 
ends of these butt straps is of the commonest occurrence, even 
where great care bas been bestowed to avoid it. Another source of 
leakage at the ends of the butt joints is due to there being 
always presented to the atmosphere an open joint where the butt 
oceurs, equal to the thickness of the plate, the tightness of which 
depends upon the tightness of the inside strap and on external caulk- 
ing. The writer believes that both boiler builders and boiler users 
will sympathise with his remark when he states that nothing is 
more difficult or more tedious in boiler building than to get the 
ends of these butt-strap joints quite satisfactory. Another diffi- 
culty incident to this ordinary method of making boiler ends is 
that the rivets securing the end to the boiler shell are placed 
radially to the boiler, and round the bottom they are practically 
beneath the boiler, where they are very liable to severe corrosion. 
It is obvious that when these lower rivets in the front end seam 
become co renewal is very difficult, and sometimes quite 
impossible, owing to the proximity of the furnace tubes, In 
putting the boiler together also it is obvious that the shell ring and 
the end plate flange should be so exactly of one size as would be 
represented by a turned and bored driving fit; for where the end 


1 Institution of Naval Architects. 





ale 























Aprit 10, 1891. 


THE ENGINEER. 


289 








plate flange is a shade too small for the shell ring when the shell- 
plate joints are hard butted together, there is obliged to be a 
pucker somewhere when rivetted up. Such an end joint is certain 
to leak, and it has the aggravating characteristic that when the 
leak is caulked, it simply shifte along ahead of the caulker, leading 
him on farther and farther, like a ‘‘ Will o’ the Wisp.” If, on the 
other hand, the end plate is rather too large, the shell butt joint 
remains sufficiently open to make it almost impossible to prevent 
leakage through it. In endeavouring to sail between these two 
rocks, it is common practice to leave one cross joint of the end 
plate loose until the flange joint is rivetted to the shell. And 
whilst this is, doubtless, the best way to proceed, it is clear that, 
with the end plate keyed on the inside butt strap, as above 
described, it is not easy to arrive at perfection even by that 


a 
'o speak generally therefore this common method of building 
marine boilers by flanging the boiler end plate involves difficulties 
by its very principle, incurs great and tedious labour to secure 
anything ——— good work, and when all has been done that 
the highest boiler-building skill can do, the result is not entirely 
satisfactory. When boilers were built of iron, one or two prominent 
makers, whorecognised the above factsand difficulties, set about over- 
coming them by the simple expedient of putting the flange oa theshell 
plate, as in the engraving, instead of on the end plate. At first sight 
this might not appear to be any gain, but it is quite otherwise when 
the possibilities which this change brought with it are fully thought 
out, It has been suggested that, instead of flanging the shell, the 
ends of the seams of the end plates might be welded, and the end 
plate flanged in the usual way, so as to make one continuous flange 
all round. This is certainly one step in advance, and it is a method 
that is carried out by some of the fo makers, Whilst, however, 
this method obviates all the troubie at the ends of the cross seams 
of the end plate, it does not affect in the least the perhaps greater 
troubles at the ends of the longitudinal butt joints, and it prevents 
any advantage being taken of the slight adjustment that can be 
got by leaving a cross seam of the end plate loose, as above 
described. The difficulty, therefore, of making the shell ring 
precisely fit the flanged end plate still remains, and the danger of 
the shell being a shade too large, causing pucker and local stress 
in the plate, or of its being a shade too small, causing leakage 
troubles at the butt joints, are not by this method likely to be 
removed, When, however, the shell ring itself is to be tlanged, 
there is nothing whatever to prevent its first 
being welded at the butt joints for a short 
distance, say 18in., so that the flange subse- 
quently made is one continuous ring flange, 
without break or change at any part. The en:i 
plate then becomes a mere flat disc, without any 
tlange whatever, and, as the ends of its cross 
seams can also be welded into one thickness, it 
becomes at once apparent that every difficulty 
to which we have referred vanishes com- 
pletely. For since the shell ring is welded 
at the flange, the difficulty with butt straps 
interfering with the flanged part ceases, because 
both the inside and outside butt straps can 
be stopped short just at the place where the 
turn of the flange begins, having then well 
covered the commencement of the weld. 

In the next place, the trouble from thinned 
corners on the end plate ceases, because the 
end plate is welded up at the ends of its seams 
into one complete flat disc. Further, there is 
no such thing to do as fitting one part into 
another, there is no such thing to fear as pucker 
or local stressing of the shell, for the end plate 
plies up naturally to its flange in the simplest 
vossible way, without any fitting whatever. 

ides all this, from the constructive point of 
view there remains the fact that the rivets in 
this end seam are by this method placed longi- 
tudinally in the boiler, and whilst the seam 
near the bottom of the front is not so liable to 
corrosion as by the more common method of 
building, there is this great advantage, that 
when the rivets do corrode they can be quite 
easily renewed, because the furnace tubes do 
not interfere with getting them in. When 
mild steel was introduced in boiler building the 
question arose as to whether the material would 
bear this treatment as satisfactorily as the 
iron had previously done. The writer was of 
opinion that if the steel were of such a charac- 
ter as to be fit for boiler building at all, it ought 
to be able to bear, and would bear, this simple 
treatment. Indeed, it is now matter of the com- 
monest knowledge that good mild stee] will bear 
enormously more punishment than iron would, 
Feeling confident in this belief, and knowing 
from previous experience the very great ad- 
vantages both to the constructor and the user 
of this method, the writer commenced in 
1884 to build steel boilers on this plan, 


since he has now had flanged about 1000 large thick shell 
plates without returning to the makers more than two plates 
which showed slight surface tearings on being flanged, he 
has no hesitation in saying that ordinarily good mild 
boiler steel will stand this flanging in a perfectly satisfactory 
manner. With regard to local heating, there is probably a great 
difference in effect on the plate between heating along the edge 
and heating locally towards the middle of the plate. In any case 
the writer again appeals to the large experience he has now had of 
this method as the proof that no damage accrues to the plate. It 
does, however, seem to be a wise precaution to anneal the plate 
after the welding and flanging is completed, and before any 
rivetting is done, and therefore these shell rings are lowered flange 
downwards into an annular furnace, heated to a red heat, and 
allowed to remain to cool down with the furnace, 

The rivets and the end seam.—Rivets are generally put in shearing 
stress. The rivets in this end flange are exposed to tensional stress. 
Is that detrimental, and does the tendency of the pressure on the 
ends of the boiler to tear away the end plate from its flange result 
in springing the joint and causing leakage? The back ends of 
single-ended boilers are rivetted by a large vertical hydraulic 
rivetter, forming a snap-head both inside and outside. The front 
end seam being the closing seam of the boiler, is rivetted by hand, 
the rivets having snap-heads inside and deep countersinks almost 
through the plate on the outside. Both ends have double-rivetted 
joints, the rivets being placed in zig-zag. Mild steel is so excellent 
a material for carrying tensional stresses that it is difficult to find a 
reason for preferring rivets acting in shear. Indeed, the question 
only seems to be suggested by the fact that ordinarily rivets are 
necessarily in shear. The tension also on these rivets is extremely 
light, as will be observed by noticing the distance between the 
centre of the seam and the nearest mainstays and tube stays and 
furnaces. Referring, again, to that sure guide—experience, the 
writer has to say that these end seams give practically no trouble 
whatever, and are infinitely superior in their capability to remain 
all the year round quite free from leakage to boiler ends made on 
the older plan. The writer's latest development is in tion with 








boilers of large diameter where the front end plate consists of three 
plates, viz., a top plate taking the mainstays, a middle or tube plate, 
and a lower or furnace front plate, as illustrated. In thesewases the 
top plate and the bottom plate are set to their proper distance 
apart, and permanently connected together at the corners by 
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could be easily slid into it. This telescope is provided with cross 
hairs and proper focal adjustments, so that the horizontal and 
vertical marks indicating the intended position of the centre of the 
crank shaft, marked on a board seen ss the engine seating, can 
be easily seen from the distance of the stern frame of the ship. 
Besides the great degree of accuracy incident to this method, it 
has the advantage of being simple and direct, for the bar is in 
ition when the sight is taken, and is simply adjusted up and 
own, or from side to side, until the user of the telescope is satisfied 
with the sight; it is then only necessary to make all fast and 
commence work. A hundred steamers have been sighted and 
bored with the use of this telescope during the past six years with 
highly satisfactory results. The writer is not aware whether this 
method is in use at any other establishment. It is certainly not in 
common use on the North-east Coast, though from its simplicity 
and accuracy it would seem to be well deserving of adoption. 

The machining of crank shafts.—It is somewhat common to find 
it stated in specifications of triple-expansion marine engines that 
the built crank shaft shall have its main bearings turned when 
all the three sections of the shaft are bolted together. Ifthe only 

int of accuracy that was worth attaining were the condition of 

aving the axes of all the six main bearings truly in one line, the 
above would be a very wise condition to impose upon the engine 
builder in the specification. This, however, is far from being the 
case. It is justas important that the crank pins should run well 
as the main bearings, and to this end it is necessary that the axes 
of the crank pins should be truly parallel with the axis of the body 
part. Most modern crank shafts are made interchangeable, and 
many of them reversible as well. If this condition is to be fulfilled 
in the best possible , it is ry that the faces of the 
couplings should be truly square with the axis of the body part. 
And if the simplest method of interchangement be provided for 
without loss of accuracy in the result, the axis of the couplings 
should be truly in line with the axis of the body parts, at the same 
time that both the previous conditions are fulfilled. If anyone 
will give a little thought to this matter, he will find it is not suffi- 
cient to bolt three sections of a shaft together, leaving the body 
parts rough, and turning the whole when thus bolted together. 
To fulfil the conditions above mentioned it is necessary that each 





| individual section of the shaft should be true in itself. And it is 


a much more difficult and ~~ matter to make three individually 
accurate shafts, all precisely like one another, and accurately bolt 
them together so that the body parts are truly 
in line, than to bolt together three rough shafts 
and finish the body parts all at once. The 
method on which the writer Far naaage in this 
matter is to finish the pins before shrinking 
together and leave the body parts rough turned. 
Then fix one individual section of the shaft in 
the lathe on the main body part centres, 
setting it accurately by the pin. That is to 
say, the shaft is revolved into four positions— 
top, bottom, right and left. In these four posi- 
tions a spirit level is laid on the finished pin, 
and the shaft moved in the centres until it will 
revolve in such a way as to show the axis of the 
pin is truly parallel with the axis on which the 
shaft is revolving. The shaft is then com- 
pletely finished. Its main bearings are turned, 
the peripheries of its couplings are turned 
accurately toa dimension, and the faces of its 
couplings are surfaced down. When the three 
sections of the shaft have been thus treated 
they are set together by the peripheries of 
the couplings in V blocks, the bolt holes are 
bored and the shafts bolted together. The 
shaft is then brought as a whole again into 
the lathe, not, however, to be éurxed, but simply 
for examination, to prove the accuracy of the 
work. If the shaft is out of truth, that is, if 
the whole six main bearings are not running 
truly on one axis, the fault is obviously in the 
bolting together. To take a cut off any part 
would be to make the shafts no longer dupli- 
cate, and would undo what so much care had 
been spent in previously doing. The writer 
would not have called attention to this matter 
had it not been now so common to see the other 
method asked for in specifications, and which in 
his opinion only secures one good quality in 
the shaft out of many that are equally de- 
sirable. ; 

Piston packing.—There is, perhaps, no me- 
chanical detail about an engine that has a 
greater influence on the economical use of steam 
than a thoroughly satisfactory piston packing. 
Piston packings have n designed in almost 
every conceivable form, and the patent specifica- 
tions relating to the subject are perfectly be- 
wildering. The writer does not propose to 
weary the meeting with a criticism of the 
various piston packings in use; and, indeed, 
such criticism would require a long paper 


having first provided special plant for satisfactorily dealing with , welding to them a narrow curved strip of plate of equal thickness, ; to itself. There can be no doubt, however, that many pack- 
them, and to the present time more than 200 high-pressure boilers | so as to make the edge continuous all round, just as it would be if | ings are designed without a proper knowledge of what it is 


have been so constructed without the slightest hitch or difficulty, 
or failure of any kind arising in any one of them. There are 
various points in this method upon which difference of opinion 
might be expected, at all events amongst those who have not seen 
a boiler so constructed, as, for instance, the following :— 

The weld.—Can boiler steel be satisfactorily welded? Is any 
test applied on the individual weld? Has the weld to bear tension 
when the boiler is at work! In answering these, experience over 
the many hundreds of shell welds that have been made in 200 steel 
boilers shows that with ordinary care an ordinarily good workman 
can make a sound weld by using a best Yorkshire iron glut, and 
we have never had a single weld show leakage. Perhaps the very 
best test of all that could be applied under the circumstances is 
Fs yee to each individual weld, viz., the weld being made before 
the plate is flanged, has to stand the subsequent flanging in the 
hydraulic press, and it seems certain that if it were a mere surface 
weld it would divide when the disturbance caused by the flanger came 
upon it, With regard to tensional stresses, the writer wishes to 
be very emphatic in disclaiming any application of the tensional 
stresses of the boiler shell to the weld. ‘The butt straps extend to 
the very edge of the curve of the flange, and the flange itself 
represents an extra amount of shell material given in beyond what 
is required to sustain the stresses due to the fength of the boiler. 
Even this flange is also in the condition of baving a strap passing 
over the weld, for the end plate forms a good practical strap to 
the flange.- To put the matter another way, the flange of the shell 
fortas a kind of strengthening bead at the edge of the plate, adding 
considerably to its — and greatly reducing liability to 
rupture from the edge. The weld, therefore, is only exposed from 
beneath the straps at the curve of the flange, where from the form 
of the plate it is very strong, and where practically it has nothing 
to do but secure steam tightness, An eminent engineer, whose 
views on practical matters are greatly valued by this Institution, 
and by the profession at large, remarked, in his usual original wa, 
on seeing one of these boilers :—‘‘ Suppose you saw-cut the wal 
through at the part where it is exposed, what would happen? 
The boiler would not burst, for the stresses are securely carried by 
the straps. All that could a would be leakage.” 

The effect of flanging.—Will heavy boiler steel satisfactorily stand 
a to a _ angle? Does the necessary local heating 
seriously injure the plate? Are the plates annealed after flanging ! 
The writer is of opinion that if boiler steel cannot be flanged at 
right angles with a fairly large radius in the corner when red hot 
without injury, it is not fit to build boilers with at all; and 


| the end plate were in one piece. Then the gap in the middle is 
| filled up by laying the tube-plate over these, upon which it sits 
quite naturally, without any bending, joggling, or thinning what- 
ever. The end seam rivets in this case pass through three 
| thicknesses of plate, where they attach the tube-plate to the shell 
| flange. This has proved inently satisfactory, and leaves a flat 
surface on which to build the smoke-box, 

Summing up this method generally, it may be remarked that 
there are no thinned corners in any of the plates or straps, there 
is no joggling of one plate over the edge of another, there is no 
relying for good work upon exceptional skill and almost impossible 
care, as one part plies naturally to another, with the result that 
at the hydraulic test of twice the working pressure it is a rare 
thing to see the slightest leak from these boilers, and they give 
practically no trouble whatever in use at sea, to the great comfort 
of those in charge and the great saving of those who own them. 

Boring stern frames.—If a line of shafting in a ship is to run well 
it is necessary that it should lie naturally in its bearings, without 
binding hard on this side or that; or, in other words, that one shaft 
should lead perfectly fair with another throughout the whole 
length. As stern tubes require to be water-tight where they pass 
through the stern frame, it is usual to make at that part no flexible 
joint but a rigid one, either by a taper or otherwise. It thus 
becomes necessary for the boring of the stern frame to be accurately 
done, as:that bore determines the direction in which the tube will 
lie, thus also determining a fixed and rigid lead for the first after- 
length of shafting. A little relief to inaccuracy there certainly is, 
inasmuch as the engines themselves in the engine-room may 
generally be moved from side to side, or up and down, through a 
small distance to accommodate any slight deviation from absolute 
accuracy in lead. But when it is remembered that an inch, or even 
two, at the engine-room represents a very faint amount in the length 
of the bore of the stern frame, the accuracy that is necessary in 
placing the boring bar, if there is to be no spring upon the 
shafting, becomes apparent. Various methods are adopted for 
lining off a vessel with a view to determining the position and 
direction of the axis of the boring bar for boring the frame, some 
of which are more or less primitive and defective. When getting 
up new plant for a new marine engine-building establishment in 
1883-4, it occurred to the writer to have a special boring plant 
devised in sucha way that the bar should be hollow, having a clear 
opening from end to end, witha part of the opening at the after 
end truly bored in line with the axis of the bar, and of such a 
diameter as to receive a carefully constructed telescope which 














| that is required of them when put to work. A packing that 


will do quite satisfactorily in a low-pressure cylinder may be 
unsuitable for the medium-pressure cylinder, and a packing that 
would suit a medium-pressure cylinder might not do at ail ina 
high-pressure cylinder. The converse of this, however, is not 
necessarily true, for a packing that will be suitable for a high- 
ressure cylinder is likely also to be suitable for all lower pressures, 
The writer has given close attention to this subject during the 
past ten years, and after many experiments made to discover 
the simplest possible packing that would answer in high-pressure 
cylinders, he finally patented, in 1886, the form of packing he now 
has the pleasure of laying before the Institute, and which, after a 
very extended trial and use, has more than satisfied his most 
sanguine expectations. Some engineers having tried various forms 
of packing in their high-pressure cylinders, with the result that 
the latter have been bo out perhaps jin. larger in diameter on 
a voyage, or corded in a shocking manner, have finally fallen back 
in despair upon the ordinary Ramsbottom rings; and as these have 
certainly the quality of producing a pretty cylinder, they thence- 
forward swear by them alone. Ramsbottom rings, however, wear 
at a considerable rate; and worse than that, they pass steam from 
one side of the piston to the other, and reduce the economy of the 
engines. 
he writer has found considerable misapprehension existing in 
the minds of many engineers with whom he has come in contact 
regarding the physical conditions under which piston packing 
exists when at work in the cylinder. For instance, many appear 
to-suppose that, if the packing rings and their tongue pieces are 
so carefully fitted to the piston as to be practically steam-tight, no 
steam will get past them into the recess in the piston behind the 
rings. t’s ideration, however, should show that if we 
have, for instance, 150 1b. pressure on one side of a piston, and say 
50 1b. on the other side, it will be absolutely impossible for any 
perfection of fitting to be capable of retaining the space behind 
the packing rings for days and weeks together at atmospheric 
pressure, it it were possible to insert a tube into this ring space 
when the engines were at work and take a diagram, it would 
represent a sort of horizontal figure 8, and if the rings very freely 
pass steam, the upper limb of the figure would nearly reach the 
150 1b., and the lower limb the 501b., which we have assumed to 
represent the pressures on the opposite sides of the piston. 
The more and more perfect the fitting of the rings, the 
more the figure § would flatten towards a straight line; and 
therefore the best possible condition, with the most perfectly 
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fitted rings, would be a diagram showing a constant pres- 
sure of say 100 lb. per square inch behind the rings. This 
really is the beginning of the subject in designing high-pressure 
packing rings, and it is this ure of something like 100 Ib. per 
square inch on the internal surface of the rings, forcing them 
— the cylinder walls, that is the main factor to be dealt with. 
hen this fact is recognised ing can seem more absurd than 
the placing of heavy springs behind the Samy forcing thom 
against the wall, and so augmenting this already heavy pressure 
instead of reducing it. Indeed, in a vertical engine a piston 
— that is not allowed to run so far over the bell-mouth at the 
ends of the cylinder as to receive a blow from the steam on its 
outer surface sufficient to drive it into the — recess, requires 
no 5) whatever behind it, and is infinitely better without any, 
— ~ hyo sim tos patente when it Seating from any —— 
wi e y i it acts as a ing packing, or in 
words, it is laterally independent of the piston, and follows the line 
‘of the cylinder walls only, regardless of where the piston may be. 
This floating quality is of very high importance in view of the 
cylinder retaining its circular form, as when it is absent the 
tendency of the piston to put pressure on one side or tie other is 
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_It is with this as with all matters connected with engineering, 


viz., experience alone can decide the practical value of any 
particular device, and on this a it is satisfactory to be able 


to state that out of more than 


pistons of all pressures that 


have been fitted with these packing rings there has never yet been 
one to renew, and there is not one, within the writer's knowledge, 
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of truth accordingly. 
The principal office of springs in a piston packing should be 


either to reduce the pressure on the walls of the cylinder due to | port in the world some other ship having 


if any engineer on board of a 


when he 


happens to have no spare ones, he is likely to meet in any ordinary 


same maker's engines, 


the steam pressure behind the rings, or to minimise the effect of and which may have on board spare springs that he may borrow. 
this pressure, ‘he latter is perhaps the easier course to adopt, and | Besides, the spring itself being of the most ordinary and simple 
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MUDD’S PISTONS AND RINGS. 


in the packing illustrated by Figs. 1, 2, 3, and 4, this is done by 
making the upper and lower rings of the packing bear upon a wide | 
surface on the junk ring and piston flange, and applying a very heavy 
vertical pressure against these surfaces a neg steam 
pressure acting on the inner surfaces of the rings. The breadth of 
surface adopted is 2in. in all pistons from 18in. diameter up to 80in. 
As the leading idea in this piston packing is the attempt to secure 
the greatest universality of form, whilst complying with the 
varying physical conditions of pistons of all pressures and sizes, we 
may remark that the first point of universality gained is the 
breadth of bearing surface on the junk ring and piston flange just 
alluded to, In the next place, each of the two rings is made the 
same height as it is in breadth, viz., 2in. by 2in., the —. 
height of the ring , therefore, becoming 4in. This, it will 
observed, gives a aceostenaine section of ring, and which has 
important advantages over any bevelled or otherwise shaped | 
section, inasmuch as its natural tendency is, when opening out 
to a larger diameter of cylinder, to expand in one plane; whereas | 
other sections, having more breadth at the —_ than at the lower | 
edge, are incapable of ene I in one plane, because one edge 
expands more freely than the other, with the result that the ring 
curls up, and requires re-bedding as soon as the cylinder begins to 
wear. That this rectangular section, 2in. by 2in., can be made 
satisfactory throughout so large a range of diameters as 18in. to | 
80in., and through so large a range of pressures as obtains between | 
the high-pressure and low-pressure cylinders of a triple or quad- | 
ruple engine, might at first sight seem surprising, but the explana- | 
tion is simple, viz., that the higher the pressare the stronger and | 
stiffer the rings require to be, and this variation in stiffness comes | 
naturally with the lessening diameter whilst retaining the same | 
cross-section. 

To the all-important question of the form and application of the | 
springs much attention was given, with the result that this also | 
was reduced to the most complete universality of size and form for 
pistons of all sizes and pressures ordinarily in use in triple and 
quadruple expansion marine engines. A spring of the common 
helical form 2,;in. in length and lin. in diameter is found capable | 
of ting eve dition where a spring is wanted, or ever | 
likely to be wanted in any piston. To poovile the heavy pressure | 
that is necessary between the junk ring and piston fla 


| 





, holes | 
are bored in the upper surface of the lower ring, and in the under | 
surface of the upper ring, into which these little helical springs are | 
inserted. The distance apart of these springs around the circle 
can of course be varied, and this variation in distance apart, | 
together with the variation that can be given in the amount of | 
compression of the springs, is found sufficient to meet all the | 
differences required between high-pressure pistons and low- | 
pressure pistons, It is indeed only by taking advantage of these | 
natural adjustments that it becomes ible to make one form of 
spring suit every class of piston. e great pressure used in 
pressing the packing rings by means of these springs i the 
junk ring and piston flange, amounting as it does in high-pressure 
pistons to many tons, augmented as it is by the steam pres- 
sure between the rings, has the effect of preventing the rings being 
forced unduly against the walls of the cylinder by means of the 
st2am pressure behind them, and thus it is found that new engines 
fitted with this piston packing can make a voyage round the world 
without doing more than dress out the tool marks in the cylinder. 
One of these springs is usually inserted tangentially at the joint of 
each ring, with just sufficient pressure to hold the ring from sliding 
down the cylinder with its own weight. The form of the ring fortu- 
nately lends itself to an easy provision in case of emergency. That 
is to say, if from any cause the pressure on the vertical springs 
was released, the rings would b worn without the engineer in 
charge being aware what was going on, and he might in such cir- 





form, merely representing a coil of steel wire, can be dealt 
with or made by any ordinary engineer sufficiently well for 
any emergency. There is another view of the case that should not 
be overlooked. Many piston packings appear to run fairly well so 
long as there is no steam jacket in operation around the cylinder, 

it is very common to hear chief engineers remark that they 
dare not put steam in their jackets because the cylinder would 
immediately become cut by the packing rings. This is a serious 
loss, and it is one that need not exist. With a sufficiently heavy 
pressure between the junk ~~ and flange there is no fear at all of 
the packing rings cutting, with the pistons under description 
it is the writer’s practice even to run new engines on their trial trips 


| with the high-pressure jacket at full boiler pressure. 


TABLE. 
Performance of some Full-modelled Heavy Cargo Carriers, all fitted 
with Engines and Boilers like those described in T. Mudd’s Paper 
on ‘Certain Details in Marine Engineering.” 
All results are as given by the respective Owners. 


| 
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Vessels carryingless| than 200 
A ‘78 1620 1620 90 | 7°5 \Sisterships. Different 
B $s‘78 1620 1620 8°5 65 owners, 
Vessels carrying be/tween 2000and 
3000} tons. | 
Cc 75 2470 2400 9°25 | :10°0 
D | ‘76 2550 2500 875 | 90 een ships. Same 
E ‘76 2540 2500 85 | 8°0 owners. 
5 Average over 5 voyages, 
F | ‘76 2528 2528 85 94 all weathers, covering 
‘ sia = . i 206 days steaming. 
76 5 255 9 8 
H | “76 | 2550 2550 8°75 | 8-6 | aaa. 
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{ 213 knots Sister ships. Different 
V ‘77 4853 4340 ¢ 
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Nore.—The above vessels are all built of steel, 
triple engines on crank: 


Cylinder construction.—The use of high-pressure steam, with its 


are all fitted with 
8. 


camstances open the cylinders in a far distant port to find the , consequent high temperature, led the writer to adopt the method 





of piecg the high-pressure cylinder of three-crank triple engines 
in the middle between the other two, with the object of reducing 
as far as ible the loss of heat by radiation from the steam when 
at its highest temperature. In carrying this policy out still further, 
he places all the valve chests between the cylinders, thus leaving 
the forward and after ends of the cylinder structure merely plain 
semicircles, He further provides the high-pressure cylinder with 
a steam jacket, and carries the receivers, or steam chests of the 
two lower cylinders round the outside of this jacket so as entirely 
to enclose it. In this way the high-pressure cylinder and its steam 
chest nowhere come in contact with the atmosphere, except at top 
and bottom. The cylinder structure by this method has a very 
straightforward xyes exterior, which is very easily covered all over 
to a depth of 2hin, with fossil meal non-conducting material, held 
in place by sheet steel. It will be observed that the jacket, 
although small in extent, is cagrepe / a double jacket, for its 
inner wall is radiating heat into the cylinder, and its outer wall is 
equally giving off heat into the receivers. That this jacket in 
ordinary work is very actively operative is proved by the trials 
recently made by Professor Kennedy and his scientific staff on 
board the s.s. Iona, in connection with the Research Committee on 
Marine Engine Trials of the Institute of Mechanical Engineers, 
when this single jacket was found to be condensing about 4°55 per 
cent. of the total feed-water. Professor Kennedy's report to the 
Institute of Mechanical Engineers, and which is at the present 
time under consideration by that Institution, appears to indicate 
further that the writer’s expectations of steam economy arising 
from this arrangement of cylinders and jackets is to a high degree 
realised, as on a sixteen hours’ trial the engines of the Iona were 
found to be giving one indicated horse-power on 13°35 Ib. of feed- 
water per hour, The writer is of opinion that amongst the 
contributing circumstances leading —*= this satisfactory result, 
there are none of greater importance the arrangement oi the 
cylinder structure, and the application of the piston packing rings 
which he has here had the honour of describing. 











OF CIVIL ENGINEERS. 


THE RECEPTION AND STORAGE 
PETROLEUM IN BULK, 


At the seventeenth ordinary meeting of the session, on Tuesday, 
the 24th of March, the President, Sir John Coode, K.C,M.G., 
being in the chair, the paper read was ‘‘ On the Reception and 
Storage of Refined Petroleum in Bulk,” by Mr. W. T. H. Carring- 
ton, M. Inst. C.E. 

The author described at length both the appl 
for dealing with the petroleum in bulk and the 
them. 

The mains forming the pipe-lines were usually of wrought iron 
and were from 6in. to Sia. in diameter; the len of Jine 
seldom exceeded 500 yards. The connection with the steamer 
was by means of a flexible tube made of canvas and india-rubber 
or canvas alone. The pipe-line was constructed so that it could be 
readily cleaned out, and was also fitted with draw-off cocks, The 
valves used were preferably steam valves. A ‘dirt tank” was 
provided, into which any cloudy oi] was pumped, and the impuri- 
ties allowed to settle. The pipe-line entered the storage tanks 
either at the top or through the side near the bottom—the author 
preferring the former arrangement. If the latter plan was adopted 
an internal radial pipe was used, which could also be employed for 
suction purposes. It was, however, better to keep the delivery 

ipes independent. The pipe-line was tested to a 
boii. per square inch, the usual pressure when 
oil was being pum varying from 20 1b. to 40 lb. per square 
inch. The rate of delivery was from 600 to 1000 barrels per hour. 

Tanks.—The size of tank to be used depended greatly on the 
nature of the work to be done. If the oil was of uniform quality, 
a number of large tanks of about 15,000 barrels capacity 
might be provided, and a few small ones ; but a depdt dealing 
with many different classes of petroleum should be fitted with a 
number of small tanks and a few large ones. The size of the 
tanks was also governed by the bearing power of the ground. 
The foundations on rock or shingle needed only to be levelled ; 
but on soft yielding ground many plans have been resorted to 
such as placing the tank directly on the ground, which rendered 
the bottom plates liable to rust ; setting it on a layer of concrete, 
which ek Rovoven, be very thick and heavy to be of _ value ; 
making a foundation of chalk and ballast, which was often suc- 
to the underlying hard ground and supporting the 
iron formed on the top of the piles—-this answered 
well, but was expensive. On rocky ground tanks might be carried 
on concrete walls, thus givi access to the seams from 
underneath. The author had also used timber walls resting 
on a timber platform as a support, where the foundation was 
soft. tanks were always made of a cylindrical section, 
with a flat bottom, and a domed, conical, or flat top. The 
diameters varied from 80ft. to 30ft. The author preferred iron 
as a material. On soft ground precautions must be taken to 
prevent the collapse of the tanks in the event of their sinki 
unevenly. This was better done by increasing the thickness o! 
the lower tiers of the circular sides, than by the use of tee-bars or 
struts. The plates should be as large as possible, so as to lessen 
the number of rivet holes, which might lead to leakage, Where 
the roofs were domed or conical they were of thin material, about 
No. 12 B.W.G., and were either carried by trussed frames, or by 
tee-bars, radiating from a central column. In hot climates flat 
tops were used, and made to carry a depth of about 6in. of water, 
in order to reduce the internal temperature, and therefore the 
evaporation of the oil. 

Tests were applied at two stages of the construction: first, when 
the bottom first circular tier were rivetted up, at which period 
the tank should be supported on wood blocks some little distance 
above the ground. It was then filled to a depth of 2ft. with water, 
and the bottom being made perfectly tight, was coated with tar 
or varnish. The second test was made when the work was finished. 
In order to determine the quantity of water sent over with the 
oil from the discharging ship, a water-searcher, invented by Messrs. 
Horley and Sedgely, was employed. On being lowered to the tank 
bottom it brought up a section of the liquid, showing the depth of 
water and sediment lying there. 

Delivering arrangements.—The withdrawal of the petroleum for 
delivery from the stoi tanks was done either by gravity where 
the situation permit it, or by pumping, and it was delivered 
into tank barges and bee ram or into barrels. In the latter case it 
was pumped into a smal tank, about 10ft. above the ground, from 
which it ran into the flexible pipes carrying the automatic cocks, 
nged so as to cut off the supply when the oil rose 
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which were arra 
to a certain Jevel in the barrel; with them one man could fill 
upwards of fifty barrels per hour. The usual number delivered daily 
from a large wharf varied from 1000 to 1500 barrels. Before bein 
filled they were carefully examined, and, when necessary, — 
and made sound, and then, in order to make them perfectly oil- 
tight, about a quart of hot glue was put into each, and the barrel 
turned aboutin sucha manner asto cause theliquid to cover the whole 
surface, After being drained they were put into a store to dry, 
and were then ready for use. The painting was done by boys with 
large brushes, but in some cases the barrels were dipped bodily 
into a tank containing a quantity of paint. A brush worked by 
steam had also been lately introduced, and was said to answer 
well. The weight of the barrel and the brand of oil it was intended 
to contain was also stencilled on it. Barrels formed a strong and 
convenient package, and tho’ their use was becoming less 
general, owing to the introduction of tank-wagons and carts, it 
would be probably a long — before anything more convenient for 


retai] purposes would be f 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


An attitude of continued expectancy was noticeable at the 
quarterly meetings of the Midland iron trade in Wolverhampton 
and Birmingham on Wednesday and Thursday—of expectancy, 
that is to say, for the revival in trade which it was hoped the 
spring would bring with it, but which, so far, has not yet made its 
appoarance. The depression, for such it may fairly be called, has 
now lasted for a period of about eighteen months, and the position 
is admitted on all hands to be one which calls for a great deal of 
patience, not to-eay anxiety. . 4 

The fuel question was rey - the subjects discussed, and satis- 
faction was expressed that the decision of the recent International 
Congress of Miners was in favour of constitutional pooeeennms 
rather than a resort to force. With reference to the reported 
revival of the scheme for buying up the coalfields of Lancashire, 
Yorkshire, and Derbyshire, the idea was characterised as Utopian. 
It was pointed out that the output of these fields would aggregate 
consgareny over 1,000,000 tons per year, and that the successful 


carrying of such a gigantic combination would be next door to 
impossible. It was generally admitted that the attitude of the 


miners will have a upon the immediate 
future of trade, and the general position and prospects of the coal 
industry is, therefore, just now arousing considerab!e interest in 
the Midlands, as well as in other trade centres. 

In crude iron, quotations were about 39s, to 40s. for cinder sorts, 
45s. to 47s. 6d. for part mines, and 97s, 6d. to 100s. for all mine 
cold blast. Cinder pigs were about 2s, 6d. lower than when the 
year opened, but other descriptions had fairly wel! maintained 
their values. Com with the corresponding gathering last 

ear, however, Staffordshire pi nerally were frum 7s. 6d. to 

0s. lower. The high prices which have ruled lately for coke have 

revented a relapse to anything like the extent which has occurred 
in the finished re mar' red and pig ok, mg on 
are correspondi in a better position t eir colleagues who 
manufacture finished material. 

It may be remembered that at last quarterly meeting the 
marked firms reduced prices by 10s. per ton, bringing the 
basis price down to £8, It was on Thursday in Birmingham 
decided not to disturb this arrangement for the present, and 
although business was reported to be only fairly good, yet the 
course was adopted of re-declaring marked bars at the price 
mentioned. The Ear! of Dudley's L.W.R.O, qualities are, how- 
ever, as usual, 12s, 6d. above the market price, owing to their 
exceptionally good quality, and they were therefore quoted 
£8 12s. 6d. This time last year the basis price for marked bars 
was £9 10s., so that they are now 30s, lower than at the corre- 
sponding quarterly meeting a twelvemonth ago, Common bars 
were on Thursday quoted £6, as against £6 10s. when the present 
year opened, and £8 in April, 1890. 

The chief weakness in the finished iron trade continues to relate 
to sheets, which remain in only poor demand from the galvanisers. 
Plain sheets were, for singles, quoted £6 17s. 6d. to £7. This 
quotation, compared with this time last year, is a reduction of more 
than £3, whilst it is only a drop of from 7s, 6d. to 10s. on the 
quarter. Hoops and strip were this afternoon quoted £6 15s., or 
a reduction of about 15s. since the summer. 

Steel was reported fairly active, particularly in engineering de- 
scriptions, in sheets for stamping purposes, and also in forms suit- 
able for weldless steel tube drawing. 

Much interest is this week felt in Midland circles at the issue of 
the prospectus of the com which is in course of formation to 
take over the Earl of Du - famous Round Oak Iron and Steel 
Works, It is understood that the company las been ——_ 
with a capital of £262,000, in 20,000 ordinary shares at £10 each, 

i founders’ shares, entitled to half the surplus 








and the r der in 
shares after 10 per cent. has been paid to ordinary shareholders. 
Mr. R. Dalgleish, managing director of the Holwell lron Company, 
is chairman of the directors, who include Sir R. D. Moncrieff, Mr. 
H. Howarth, M.P., and Mr. Smith Casson, managing director. 

The title of the new company will be the Earl of Dudley’s Kound 
Oak Iron and Steel Works, Limited, and it is resolved to add a new 
steel mill to the old works, which have been valued at £190,000, 
inclusive of freehold land and witt ys: and the profit on 
the present works estimated at £17, per annum, which the 
valuer considers may be increased to £41,000 a year, at the low 
average rate of 10s. a ton, after the extensions have been com- 

leted. The existing works comprise three forges, fitted with steam 

ammers, and seven rolling mills, including two recently erected for 
cold rolling strip. There is alsoa hasic steel plant, with open hearth 
furnace, and a chain and cable works. His lordship has entered 
upon a three years’ contract with the British Admiralty for the 
supply of best cables for the large ironclads now in course of con- 
struction, and it is believed that this is only the commencement of 
a large future business in cables. It is considered that at a cost of 
£50,000 a steel mill can be laid down to turn out from 800 tons to 
1000 tons a week of steel bars. It is understood that a fair number 
of the shares have been secured by a Midland capitalist. 

The well-known weighing machine manufacturing business of the 
Averys is being reconstituted. The formation is announced of a 
limited company under the — of W.and T, Avery. The capital 
is £200,000, in £10 shares. . Messrs. W. B. and i J, Avery are 
the first directors, and they receive a salary of £900 per annum. 
It He stated, however, that none of the shares will be offered to the 
public, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Maunchestev,—In some quarters the belief seems to be entertained 
that prices have now got to so unremunerative a point that unless 
makers and manufacturers of iron can reduce the cost of produc- 
tion—of which there is no present prospect, so far as any mate- 
pase A lower rates of wages or cheaper fuel are concerned—the 
market cannot possibly go much lower. This has tended to bring 
forward ratber more inquiry, and where special inducements in 
price have been offered moderate rates have been made. The 
condition of the iron trade, however, remains without improve- 
ment, and as a rule there is still a disinclination on the part of both 
buyers and sellers to extend their operations beyond mere hand-to- 
mouth requirements, whilst prices continue to ease down. 

The Manchester Iron Exchange on Tuesday brought 
full average attendance, and in some cases rather more 
was — but when anything was done it was onl 
stantially lower prices than those ruling last week. For Lancashire 
- pig iron, quotations, so far as the Manchester market is concerned, 
remain altogether nominal ; about 55s, for forge to 56s. for foundry, 
less 2}, would no doubt represent the figures which local makers 
would be ready to accept for delivery equal to Manchester, but at 
these prices they are still so considerably above the cheaper district 
brands offering here, that any business they are doing is practi ally 
confined to occasional small sales to customers where they have 
exceptionally favourable rates of carriage. For district brands 
— are rather irregular, but for actual business makers have 

n willing to accept about 6d. per ton under last week’s rates, 
Lincolnshire havin nm sold at about 43s, 6d. for forge to 44s. 6d. 
for foundry, less 24, delivered equal to Manchester, although some 
of the makers decline to come down to these prices. For Derby- 
shire iron prices still vary considerably, according to brand. The 
cheaper forge qualities can be bought at about 43s. 6d. to 44s., 
whilst foundry numbers range from about 47s. 6d. to 49s., less 2h, 
delivered here. In outside brands there is a considerable margin 
between warrant quotations and the prices that makers are disposed 
to entertain, but merchants, in some instances, seem prepared to 
compete for business on pretty much the basis of warrant prices, 


ther a 
usiness 
at sub- 








Good-named foundry brands of Middlesbrough could, however, 
scarcely be bought from makers under about 47s. 4d., whilst 
Eglinton, which is difficult to get for anything like prompt delivery, 
averages about 56s, 6d. net cash delivered equal to Manchester. 

Business in the finished iron trade generally remains extremely 
slow, but in some quarters rather more inquiry is reported, and a 
fair amount of business for Australia and other quarters is said to 
be coming forward. This is tending to give rather a firmer tone 
in some instances, and one or two of the leading makers have 
declined to entertain prices on the basis of which buyers had 
evidently believed there would be no difficulty in placing their 
orders. Business, however, is still only possible at extremely low 
figures; and although bars can be readily bought at £5 15s. to 
£5 17s. 6d., with North Staffordshire qaalities not averaging more 
than £5 17s, 6d. to £6, local-made hoops could be bought at £6 to 
£6 5s., and sheets at from £7 5s. to £7 7s. 6d. per ton, delivered 
in the Manchester district. 

The steel trade remains extremely quiet, and hematites which 
meet with very little inquiry, continue to ease down in price, 59s, 
to 60s,, less 24, now representing the full ave: figures for good 
foundry qualities delivered in the Manchester district. 

In stee = there is also very little business giving out, with 
prices nominally about the same as Jast quoted, best qualities suit- 
able for boilermaking purposes not averaging more than £7 10s. 
whilst inferior qualities can be bought readily at £7 5s., delivered 
to consumers in the neighbourhood of Manchester. 

In the leading branches of engineering, activity is still fairly 
maintained upon orders in band, but there is a decreasing weight 
of new work in prospect, and generally the outlook is becoming 
less hopeful. The men, however, do not seem at all willing to 
recognise the altered and less favourable conditions of trade, and 
they are still pressing forward their d ds for a reduction in the 
hours of labour. This week a second circular has been sent out by 
the joint committee of the various trades union organisations 
connected with the engineering branches of industry of this 
district, containing a demand that the fifty-three hours per week 
shall be ised throughout the Manchester district on the 
llth day of the present month. It is scarcely probable, however, 
that the Employers’ Association, who have already declined to 
entertain this demand, will be more willing to concede it now that 
it bas been put forward in this mete say | manner; but a meeting 
of the Manchester branch of the Iron Trades’ Employers’ Asso- 
ciation is being held to consider what steps shall taken with 
regard to this second circular. 





they require the iron, and a good deal less is required locally, 
as well as in Scotland, than there was in the first two months of 
the year, when the consumption was 20 per cent. less at the 
northern finished ironworks than it was in November and Decem- 
ber, and 30 per cent, less than it was at the briskest part of last 
year. The unsatisfactory state of affairs is shown by the fact that 
during the last half-year, tho all the Scotch furnaces except 
six have been idle nearly all the time, and eleven furnaces have 
been blown out in the North of land, the stocks of Cleveland 
pig iron have increased no less 47,597 tons. Even if the 
whole of the eleven furnaces had been at work, a worse result as 
regards stocks could not have been ex . 
“The March retume of the Clovelend Ironesasters’ Association 
fully bear out what has been said above. They show that while 
the rate of saeng pd a rien awry ~ as nearly 1700 tons 
r week, in mind the fact that March was three days 
onger than February, the stocks of Cleveland iron alone have 
increased 2645 tons, and that at a period of the year in which 
nearly always a substantial decrease is shown, varying in the 
last four years from 5000 t¢ 26,000 tons decrease. When 
prospects are so unsatisfactory, and business so unprofitable, 
it cannot be a matter of surprise that additions are to be 
made to the list of idle furnaces, the eleven recently put 
out being insufficient to meet the necessities of the situation. 
Messrs, William Whitwell and Co. intend to blow ovt a furnace at 
the Thornaby Ironworks, Stockton, Sir B. Samuelson and Co. will 
robably blow one out at N oupent Ironworks, Middlesbrough, and 
essrs. Bell Brothers two at Walker-on-Tyne. The official returns 
above mentioned show that out of 15] furnaces built in this district 
94 are in operation, against 105 a year ago, there being thus 38 per 
cent. of the furnaces inoperative. Of the 94 furnaces at work 55 
were last month producing Cleveland pig iron—two fewer than in 
February—and 39 hematite, &c.—one fewer than in February. 
The Acklam Company blew out two, and Walker, Maynard, and 
Co. one, as reported in these columns at the time. The following 
are the details of the make and stock of pig iron in the North of 


England :— 
Make of Pig Tron. 
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March.| Feb. wee crease, 








Make of Sent pig iron—port of Tons. | Tons. | Tons. Tons. 


























aie * Middlesbrough .. .. .. .. «+ «+ 108,127 | 100,266, 7,861 os 

All descriptions of round coal are moving away freely, the | pitto—outside port of Middlesbrough .. 16,416, 17,829, — | 1,413 
demand for house fire purposes being exceptionally brisk, and this —_—__ - 
is necessarily lessening the quantity er in the market for Eaete—wihets Cites a a 124,543 | 118,095 | 6,445 — 
iron-making and steam purposes. n fact, supplies of some | Make je Kit ee if “4 
descriptions of round oon are inadequate to meet the present | hematite, spicgel, and basic pig iron).. 102,001 93,087 | 8,914 = — 
demand, and as a consequence prices are firm at full list rates. Total of all kinds .. . 226,544 | 211,182 | 15,862 — 
Engine classes of fuel are moving off more freely, but = : : 
sorts are still plentiful, with — unchanged, At the pit mouth, ‘ ” 

coals are firm at 12s, 6d., second qualities 10s, 6d. to 11s., Stocks of Pig Iron. 

common round coals 9s, to 9s, 6d. per ton, burgy averages 7s. 6d. | ————-—--------- a ee ee 
to 7s. 9d., good qualities of slack 6s, to 6s. 6d., with ial sorts 1891 In- | De- 
= noted a otha some inst ,and slack averaging Mar. 81. Feb. 28, Tease: crease. 


In the shipping trade business is quiet, owing in some measure 
to the large number of vessels at present laid up at the various 
ports, and although there are no very plentiful supplies offering, 
the absence of demand necessarily tends to weaken prices, and 
ordinary descriptions of steam coal can be bought at about 9s. 6d. 
to 10s. per ton, delivered at the High Level, Liverpool, or the 
Garston Docks, 

Coke suitable for iron-makin 
request, and whet! new business 
give way upon their list rates. 

Barrow.—There is a very quiet and dull tone in the hematite 
pig iron trade, and the principal business is in hematite warrants, 
which have again been largely cleared out of storeyards. The 
decrease for the week represents 4277 tons, or 25,366 tons decrease 
since 3lst December last, and the stocks now represent 184,019 
tons. Some hope of improvement in the demand for pig iron 
is felt in the fact that the amount of hematite iron in store, 
suitable for the Siemens process, has shrunk to small proportions, 
but there is not a large make of Siemens steel in the district, 
although much of this class of iron is bought by users in other 
districts. Prices are easy at 47s. 3d. for warrant iron, while 
makers are still asking 50s. to 52s. per ton net f.o.b. for mixed 
Nos. of Bessemer iron, They have succeeded in getting some 
relief in the cheaper prices ruling for iron ore and for coke. 
Ordinary qualities of iron ore are quoted at 10s, to 10s. 6d. per 
ton net at mines, and East Coast coke is quoted at the reduced 
rate of 18s. to 20s. 6d. per ton delivered in this district. Forty 
furnaces are still in blast, but makers propose blowing some of 
them out. The Solway Company, which proposed to stop its 
works altogether, has re-arranged with its men at 164 per cent. 
reduction of wages, and the furnace in blast will therefore continue 
to produce iron. 

‘rhe steel trade is very fairly employed in the Barrow district, 
but little is being done in West Cumberland. Prospects, however, 
are not very hopeful, and it seems probable that makers will have 
a difficulty in maintaining ead sce me rate of activity during the 

year. A few good shipping orders are in hand, but both in the 

mer oak Siemens-Martin trade the tendency is towards 
cheaper prices. Rails are quoted at £4 10s, to £4 12s. 6d. for 
heavy sections, light rails at £5 15s., and heavy sections at £6 10s. 
In steel shipbuilding material there is not much trade doing, 
plates being quoted at £6 5s., angles at £6, and steel boiler-plates 
at £6 15s. per ton. There is less inquiry for blooms, billets, and 
slabs, and a poor trade is being done in tin-plate bars. The 
= for steel castings is good. Hoops are still a very fair 
trade. 

Shipbuilders and engineers are as busily employed as they pos- 
sibly can be, and hopes of new contracts are still entertained, 

rrow has received a severe blow in the untimely death of Mr. 
Bryce-Douglas, the managing director of the Naval Construction 
and Armaments pte oy which took place on Sunday at 
Adrossan, after a week’s illness, Mr. Bryce-Douglas, in his three 
years’ connection with Barrow, lifted shipbuilding from a state of 
the greatest inactivity to a position of the greatest life and brisk- 
ness, and when he died he had all but pleted a for a 
new line of steamers from this country to Canada—steamers of 
mea power and tonnage and high speed, to cross the Atlantic in 

ve days, and also three steamers to run from Vancouver to 
Australia. It is believed these orders will yet come to Barrow 
under the auspices of the Imperial Steam Navigation Company, as 
Mr. 2 ar i had himself raised upwards of a million of the 
capital required. 


purposes is only in moderate 
s to be sought, makers have to 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

TRADE altogether in this district is in a most unsatisfactory 
condition, and even the most ‘ine will find it difficult to meet 
with anything which would justify him in taking an optimist view 
of the situation. Certainly the statistics of the iron trade are 
most unfavourable, the spring trade so far has been disappointing, 
and there is nothing to afford encouragement that business will be 
better in the early future. Indeed, the general opinion is that we 
have not yet seen the ‘‘ bottom,” and that before the next six 
weeks are over it will be possible to buy No. 3 Cleveland g.m.b. at 
35s. per ton, the figure this week being 38s, As the demand 
has ey so poor, and the value of iron has been so badly 
maintained so far into the spring navigation season, there 
is small hope that trade will be more active when the 
quiet summer months arrive, especially when Scotland has 
recommenced to supply her own requirements more fully. 
Thus consumers will buy very little; they purchase only as 











Makers’ stocks of Cleveland pig iron— Tons. Tons. 





Tons. Tons 
wt of Middlesbrough .. .. .. .. 149,896 141,476 8,420 _ 
Ditto—outside port of Middlesbrough .. 12,974 14,495 -- 1,521 
Ditto—whole district.. .. .. .. .. 162,870 155,971 6,809 = 
Makers’ stores of Cleveland pig iron— 
whole @isteict ..0 2. cc oc oc oof 8,356 4,774 _ 1,519 
Pig iron in public stores :— 
e N.E. Railway Company's stores.. 1,167 2,167 — 1,000 
Connal’s stores .. .. .. «- «+ «+ 122,604 124,429 — 





1,735 








Total .. .| 289,986 287,341 2,645 


As re prices, it must be stated that for Pig iron they are 
distinctly lower than last week, notwithstanding that they were 
reviously declared to be generally unprofitable, some firms 
osing as much as 5s. per ton. But competition is very keen, 
and if the makers do not take the low prices the merchants will, 
as they expect the value of iron to be less. Merchants have been 
selling No. 3 at 38s. per ton f.o.b. all this week, but only in very 
smal] quantities, wk only for the special brands would more be 

iven to producers. Forge qualities are lower, the consumption 

ving fallen off considerably, and grey can now be got at 37s. 
Mixed numbers local hematite are down to 51s. per ton, and this 
can only be obtained locally, for where it comes into competition 
with West Coast iron, less has to be taken. One circumstance 
which is favourable to ironmakers is the continued fall in the price 
of coke. The manufacturers of this got their quotations up 
to an unreasonably high figure, much above what the increase 
in trade really justified, and even yet they are too high, taking 
into account the prices which consumers can get for what they 
produce. At one time last year the pig iron maker had to pay 
away for coke half the total price he got for his iron, whereas 
usually the proportion is one-third. Now the price of Durham 
coke is about half what it was in the days of the “‘ boom,” for the 
present figure for good blast furnace coke has dropped to 13s. 6d. 

r ton, p <ilana at Tees-side works ; but this price coke’ manu- 
teen say does not pay them, and probably it does not, for they 
have not ee Soe wages at all, and wages in coal-getting form a very 
considerable item in the cost. A large number of ovens have been 
sto} since the demand has fallen off so much, and before long 
asu tial reduction in wages must be made, 

The Cleveland Mine Owners’ Association are taking steps to 
bring down wages. They consider that a 12} per cent. reduction 
is necessary, and have asked the representatives of the miners to 
meet them on Saturday to discuss the question. 

The official accountants have ascertained that the average 
realised price of No. 3 Cleveland pig iron during the first quarter 
of this year was 43s, 2°37d., or 4s. . less than in the previous 
quarter. 

It has been ascertained that the production of Cleveland iron- 
stone last year was 5,617,573 tons, 

Nothing of importance has happened in ction with the 
finished iron and steel, the oo and shipbuilding indus- 
tries. The tendency of prices all round is downwards, especially 
in shipbuilding, and this is to be expected, seeing that while nearly 
100 vessels are now laid up in the Tyne and Wear, besides many at 
other ports, the freights are wretchedly low and unprofitable. 
Prices of finished iron are as under, all less 24 per cent. discount 
for cash on 10th of month following delivery and f.o.t. at i. 
ducers’ risks:—Common bars, £5 12s. 61. ; best. bars, £6 2s. 6d. ; 
double best bars, £7 2s. 6d.; ship plates, £5 12s. 6d. ; boiler 
plates, £6 12s. 6d.; girder plates, £5 17s. 6d.; ship angles, £5 10s. ; 
engineering angles, £5 12s. 6d. Puddled bars are 10s. net. 
For steel rails (heavy) £4 12s. 6d. at works would readily 
be taken, but there is no inquiry. Steel ship plates are 
£6 2s, 6d., and steel les £5 17s. 6d., both less 24 per cent. and 
f.o.t. The Deautiad Secewecen, at Stockton, which have been 
standing idle since September, were recently sold—as in 
this column. I learn that the parties who have pure the 
concern, which can produce 700 tons of iron plate per week, are 
Messrs. C. A. Head, Stockton; Joseph Ric son, Stockton ; 
Thomas Wrightson, Stockton; J. G. pman, Middlesbrough ; 
W. H. Cowper, Middlesbrough; T. M. Mellonby, Stockton; and 
Rudolph Jaeger, Middlesbrough. 

I understand that Mr. Robert Stephenson, who has for a 
number of years been the managing director of the Stockton 
Malleable Iron Company, Stockton, and who has introduced at the 
works the manufacture of Siemens steel on a large scale, has 
resigned his position owing to ill health. 

essrs. John Abbott and Co., Park Ironworks, Gateshead, have 
booked an order for gun iron for the Chinese Government ; their 
works, which produce besides finished iron pipes, chains, anchors, 
&c., are well employed. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tron does not improve. It has rarely been so quiet as now. 
Prices keep falling, and yet buyers are not encouraged to order 
forward. Ithough stocks in stores have been reduced, warrants 
have continued to fall. The Easter holidays were utilised in 
several of our works for much-needed repairs, as well as for stock- 
taking in the case of companies and firms who make up their 
accounts to the 3lst of March. The Bessemer and similar depart- 
ments have had a good run since Christmas, and the holidays, 
which were more freely observed than usual, were most acceptable 
for the purpose of making good the wear and tear of incessant 
working. Although iron is now being made and wrought at a 
sacrifice, there is expectation of relief ere long. Business cannot 
be held back continually, and the first symptom of a 4 for 
the better will be the lowering of prices of fuel. The Miners’ 
International Congress at Paris, which was regarded with consider- 
able disquietude, has terminated with very little prospect of an, 
trouble in the coalfield this year, and manufacturers look fo’ 

a to a lessening of coal values. 

ilway companies continue to specify to a considerable extent, 
and there is every prospect of full employment in this iality 
during the year. The Cheshire Lines Committee are obtaining 
orders for new stock. The Indian railways are asking for im- 
portant tenders, and are thereby, for the time ee ey rey ee 
somewhat the loss of the South American work. ie New South 
Wales Government are again asking for tenders for 175,000 tons of 
steel rails to be manufactured jn the colony. They have previously 
tried to obtain favourable offers on this basis, but have not suc- 
ceeded. If the Argentine Republic could resume its trade, the 
local makers would be exceedingly well off, as that market is by far 
the largest of our foreign customers in thisclassof material. Very 
large orders are pending execution when the financial difficulty has 
been overcome. In machine work the business done is fully main- 
tained, and, generally, the heavy trades of the town are in a sound 
position. Locomotive tires make £12 to £13 = ton ; carriage and 
wagon tires, £10 10s. to £10 15s. ; axles, £10 10s. to £10 15s. ; 
springs, £10 ; B and Si steel billets, £6 to £6 5s. 
Hematites could be bought on the 8th inst. at 57s. 6d. a ton, 
delivered in Sheffield ; common forge iron is offered at 42s. 6d. per 
ton. 

1 hear some complaints in the crucible steel circles of less busi- 
ness and lower prices. The majority of recent contracts in the 
market have gone to other districts. For steel for engineers’ and 
smiths’ tools, and for drills for mining and other boring operations, 
the demand is excellent. No little enterprise has recently been 
shown in producing self-hardening steels, which have successfully 
stood severe tests, and taken their place upon the market. 
The Manchester Corporation Waterworks Thirlwell scheme has 
given the name to a special quality of which the tools used in 
the boring operations were made, and which has been named 
** Thirlwell steel ” by the local firm who supplied it. 

At the Parkgate Iron and Steel Works, near Rotherham, steps 
are being taken to lower wages in accordance with the Northern 
Board of Arbitrators’award. It is stated that some of the workers 
are disposed to resist this action, but it is hard to see how they can 
reasonably do so, afier the loyal adherence of the company to the 
North of England settlement, under which they had to concede 
higher wages to their employés. 

“The concession made by the Rolling Mills Proprietors’ Associa- 
tion, as noted last week, has given a good deal of satisfaction to 
their customers, although the amount was only 5 percent. It is 
hoped that the colliery owners will follow the example set them, 
and reduce their charges for manufacturing fuel. Of this there is 
little indication at present. The mye | mills are not so busily 
employed as they were in the spring of last year. Buyers in the 
file, saw, and wire rod trades are affected by the prevailing lack 
of buoyancy, and hold off in anticipation of a drop in the price of 
fuel. Forsprings, octagons, and tire steel a fair demand is reported. 
Old rails for re-manufacture are quoted at £3 10s. and £3 15s. per 
ton ; new crops make £4 5s., and, in some instances, a little more. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a further decline in the prices of pig iron 
warrants in the Glasgow iron market. The unsatisfactory position 
of the manufactured iron and steel trades is the main cause of the 
weakness that has characterised the pig iron market. On some 
days, however, there have been signs of a hardening in the prices 
cf warrants, of which there has been a scarcity for cash. Scotch 
warrants have been selling at 42s. 3d. to 42s. 6d. cash, hematite at 
463. 74d. to 47s., while Cleveland pigs have been quiet with buyers 
at 37s. 9d. cash. 

The withdrawals of pig iron from Connal and Co.’s stores in the 
past week amount to about 5300 tons, and the total stock is now 
524,000 tons, showing a decrease since the beginning of the year 
of 63,500 tons. These stocks are now fully 260,000 tons smaller 
than at this date last year, while the holdings of makers were 
practically exhausted during the strike. 

The shipments of pig iron in the past week from Scotch ports 
amount to 4191 tons, compared with 12,275 in the same week of 
1890. The United States took 50 tens, Italy 550, Holland 495, 
India 490, Australia 100, France 140, Germany 100, Belgium 155, 
other countries 630; the coastwise shipments being 1781 tons, 
against 5841 in the corresponding week of last year. The total 
shipments since January Ist are only 54,433 tons, compared with 
106,084 at this date in 1890. 

The prices of makers’ iron are as follow:—G.m.b., f.0.b. at 
Glasgow, per ton, No. 1, 43s. 3d.; No. 3, 43s. 3d. ; Monkland, 
No. 1, 43s. 4$d.; No. 3, 43s. 3d.; M. andC., No. 3, 45s.; Carnbroe, 
No. 1, 48s. 6d.; No. 3, 48s. ; Clyde, No. 1, 59s.; No. 3, 55s.; 
Gartsherrie, No. 1, 60s. 6d.; No. 3, 56s. 6d.; Summerlee, No. 1, 
61s. 6d.; No. 3, 56s. 6d.; Coltness, No. 1, 66s.; No. 3, 56s.; Calder, 
No. 1, 64s.; No. 3, 56s.; Eglinton, at Ardrossan, No. 1, 5ls.; 
No. 3, 50s.; Dalmellington, No. 1, 56s.; No. 3, 54s.; Shotts, at 
Leith, No. 1, 63s. ; No. 3, 56s. 

During the past week there was shipped from Glasgow locomo- 
tives to the value of £38,000; sewing machines, £7548; machinery, 
=; steel goods, £12,600 ; and general iron manufactures, 


The steel trade continues very quiet, and makers report that 
fresh orders are very scarce. The price of hematite pig iron used 
by the steel makers has been gradually declining, and the output 
mad — iron is ee, small. e arrivals of hematite ore 

rom Spain in the Clyde during the uarter amount to onl 
32,930 tons, as compared with 118,089 tose in the semiiapeislinag 
period of last year. The great decrease this year is, of course, 
the result of the furnacemen’s strike. At present there is not 
much prospeet of an early improvement in the trade. The price 
of campanil ore, including cost and freight landed in the Clyde, is 
from 15s. 104d. to 16s. 7 r ton ; the better qualities of rubio 
ore, 13s. 7 to 14s. 4 and inferior qualities of the 
latter 12s. 104d. to 13s. 44d. Several contracts for the delivery 
of this ore which were fixed last year have not yet been fully 
exhausted. The board of arbitration which deals with the wages 
of millmen in the Lanarkshire steel trade has awarded a reduct 

of 5 per cent. in wages. The steel operative smelters are not con- 
nected with the arbitration arrangement, but their pay has also 
been reduced by 5 per cent. Notices have likewise been posted in 
all the steel works intimating that a fortnight hence the wages of 
all time-paid men will be reduced 5 per cent. It is not likely that 
serious opposition will be offered to these reductions. 

The finished iron trade exhibits scarcely any signs of improve- 
ment. The inquiry for export is jally disappointing in t, 
and the business available in the home department of the trade is 
not sufficient to keep all the works fully employed. The makers 
have been looking forward with some anxiety to the English 








‘be entertained 





quarterly meetings held this week, as the course of prices at these 
meetings is almost certain to affect values in this part of the 
country. 

The soal trade is fairly active, but the output is so large that it 
is very difficult to dispose of the available supplies. The low 
freights prevailing at present is favouring the shipments of coals 
both on the East and West Coasts, but the total exports are still 
rather below those of the same time last year. Prices are from 
3d. to 6d. per ton lower than they were a week ago; main coal 
sells f.o.b. at Glasgow at 8s. per ton; splint, 8s, 9d. to 9s.; steam, 
10s, 6d. to 11s.; and ell, 9s. to 9s, 3d. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE finale of the great Cardiff strike was given this week at the 
sessions, Mr. J. H. Wilson, a conspicuous in the affair, being 
sentenced to six weeks’ imprisonment. Agitators will shrink from 
making Cardiff the ‘‘ cockpit ” of labour disputes in future. 

All is now going along tranquilly, and the pressure before the 
holidays for coal was beyond the record. Since then there has 
been a little reaction, and exports show everywhere a falling off. 
The whole total of the coal exports from Cardiff in the 
week amounted to only 195,490 tons, of which the Bute Docks sent 
105,602 tons. Barry total up to Saturday last was 93,539, and 
Penarth a little over 23,000 tons. Swansea total was 20,480 tons. 
Newport showed an average trade, and sent coastwise close upon 
18,000 tons. 

The character of the coal trade, as we are passing out of holiday 
influences, may be described as , and Iam informed that sub- 
stantial contracts have been made covering the year, and account- 
ing for a good deal of the output. The only drawback is the slack 
condition of the iron and steel trades, which must tell upon some 
class of coal. 

Mid-week quotations showed a more buoyant tone than was 
expected. Best steam at Cardiff was quoted at 14s. 3d. to 14s. 9d., 
and seconds from 13s. 3d. to 13s. 6d. Even small had an upward 
tendency, being advanced to 6s. 3d. and even 6s. 6d. At Newport 
best steam sold for 13s. 6d. to 14s.; seconds, 12s. to 12s, 6d. At 
Swansea best was quoted at 14s. to 15s., and best anthracite at 14s. 

House coal at Cardiff has a healthier look, and sales have been 
made this week for as much as lds. 6d. Best No. 3 Rhondda is 
quoted at 18s. 9d. to 14s.; No, 2, 12s. 3d. to 12s. 6d.; and a good 
brush coal at 12s. 3d. Best small remains at 10s. 

Patent fuel is in tolerably demand, and at Cardiff and Swan- 
sea is selling at 13s. 3d. to 13s. 6d. Last week Swansea exported 
1600 tons to France, 1850 to Austria, and 1084 to Greece. 

As announced lately, the Albion Steam Coal Company has been 
floated, with a capital of £350,000 ; £100,000 in 5 per cent. deben- 
ture bonds of £100 each, and 250,000 ordinary shares of £10 each. 
The directors are: Mr. M. Cope, Cardiff, chairman; Mr. P. A. V. 
Robinson, Cardiff; Mr. T. Morel, Cardiff; and Mr. A. D. Cheney, 
London. 

The Dowlais Cardiff Colliery is the next adjacent large sinking in 
the Taff Valley, to be speedily followed, I hear, by another equally 
important sinking, supported by the leading mining talent of the 
county. All these ventures will be great aids to the Taff Vale 
Railway and to Cardiff, and are expected to lead to extensive 
building in and near the town of Pontypridd. 

The iron meeting this week at Birmingham is expected to have 
an influence on iron and steel quotations, and it is possible that at 
the meeting, and discussion of the situation, ironmasters will be 
guided in their course of action. Some believe»that there will be 
a systematic reduction in make, which means blowing out or 
damping down furnaces here and there. There are certainly large 
accumulations of pig iron going on, and as this was made with 
comparatively high wages prevailing, losses are inevitable. At 
Swansea this week Glasgow pig was quoted as low as 42s, 3d., and 
the highest — reached was 42s. 44d. Middlesbrough was at 
37s. 10$d., Welsh at 53s. In Welsh bars there bas been no change, 
quotations being at £5 lis. to £6. Rails continue at £4 15s. to 
£5, according to specification ; sleepers, angles, &c., according to 
specification and section. Bessemer blooms are quoted at £4 15s. 
to £4 17s. 6d.; bars at £5 2s. 6d. to £5 5s.; Siemens, £5 10s. to 
£5 12s. 6d. Only one cargo of rails left this week for Great 
Western Railway, Watchet. 

In tin-plate the prominent subject of di which engag 
the attention of the men more than labour questions, is the 
management of their union, and the inquiry going on by auditors 
into the condition of thin, In the Newport district a brisk 
trade is being done, and shipments have been large to Swansea 
for transhipment to Bristol and Liverpool. From Swansea a 
smaller quantity than usual was sent on account of holida 





The total was 32,512 boxes ; 67,835 being received from wor! 
New York, Baltimore, and Philadelphia took tae principal 
cargoes. 


There is a good deal of speculation as to the future of the tin- 
plate trade, and some risky contracts are talked about wa aaa ag> 
at peculiar figures, for the closing half year. There is little 
question but that all business after the end of June by the 
leading houses will be carefully managed, but a good deal of 
speculation is certain beforehand. 

Coke is quoted at Cardiff as low as 18s, 6d. furnace, and 19s, 6d. 
foundry. 

Pitwood is in good inquiry from lds. 3d. 

A new colliery company is announced for Carmarthenshire, 
“The Great Mountain Collieries Company, capital £100,000, in 
£10 shares. The subscribers include Mr. Waddell, son of the well- 
known inventor of the ventilating fan. 

The South Wales Institute of Engineers held its thirty-third 
annual meeting in Cardiff on Tuesday, Mr. J. Colquhoun, Tredegar, 
presiding. The report showed a satisfactory state of things both 
as to number and furnaces. As Sir W. T. Lewis's duties were so 
onerous, it was resolved to elect a deputy president, and Mr. 
Jolquh was appointed. Interesting papers were read on ‘‘ The 
Use of Carbonite,” by Mr. W. Stewart, and on ‘‘ Miners’ Lamps,” 
by the secretary, written by Dr. James Thorne, of London. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

In this country the unfavourable condition of the iron industry 
has continued since last letter. No sanguine expectations seem to 
ing the proximate future, but rather a set 
determination to get through trying times as well as may be. The 
reports concerning the state of the Silesian iron market begin to 
bear a more cheerful character. In all the leading branches of 
industry a quiet, but pretty satisfactory, activity is being main- 
tained. On the other hand, the total absence of export orders 
continues to be very keenly felt. 

The condition of the Austro-Hungarian iron market as yet 
presents no signs of improvement. general want of confidence 
in the future prevails, both among producers and consumers. An 
advance in prices cannot, therefore, reasonably be expected, the 
less so as at most works stocks have pretty considerably increased. 
The steel works, on the other hand, are fairly well occupied 
on orders for railway material, which will insure a continuance of 
activity for a considerable time to come. Foundries and machine 
shops also are reported in pretty satisfactory employment. The 
slight improvement on the French iron market, rted in 
previous letters, appears to have further increased during the 
week, Stocks, however, still being of some consideration, it has 
been universally resolved at a general meeting of iron masters 
lately held to reduce production to the utmost by further 
limiting the working days. There is no particular c to note 
with regard to the Belgian iron ~4~y > Prices may be said to 
have retained a certain constancy by being merely nominal, as 





almost no orders are coming in. There has been some inquiry 
for plates at 160f. ; while foundry pig—Luxemburg brands—is to 
be bought at 56 to 58f, 

No alteration of any weight has taken pines in Rhenish- 
Westphalian iron business upon the week. Prices for iron ore 
can only with difficulty be maintained, and scarcely any inquiry is 
coming forward both for Siegerland and Nassau iron ores, ‘The 
pig trade still shows the same quiet and even dull condition that 

been noticed for the last weeks, There is a lack of new work, 
especially in the export branch, and stocks are consequently 
increasing. On the finished iron market a slight improvement has 
been perceptible, but only in some special articles. The bar trade 
shows, on the whole, a quiet tendency. Iiiland demand at present 
is coming forward pretty freely, as is generally the case at this 
time of the _ ut this temporary increase, however welcome, 
is counterbalanced by the continued decrease of export. The costs 
of production in German works are, unfortunately, in most, cases 
far too high compared to those of English and Belgian 
works, Girders are briskly inquired for ; owii to keen 
competition, eae have been rather considerably reduced. The 
demand for plates, especially for boiler-making purposes, has been 


fairly uring the week. The sheet mills are reported in im- 
proved activity, and in the Siegerland prices have already been 
slightly raised, while in Rhineland-Westphalia the former un- 


remunerative prices can be obtained. Foundries, machine and 
wagon factories are reported in a somewhat improved condition, 
just at ——. 

The Gothard Railway Company is reported to have placed its 
rail orders till 1894 with Stumm in Neun Kirchen, at M. 98 p.t. 
at works, Latest offers for inland demand were M. 128 p.t. 

There is every reason to fear that the Belgian socialists are by 
far the most “‘advanced ” of their comrades ; not only do their 
resolutions at the Paris congress prove this, but the secret 
accumulation of enormous quantities of dynamite near Seraing, 
fortunately discovered by the police before any harm was done, 
can only be explained as coming from so desperate a quarter. 
This time the more experienced and cooling remarks of the English 
delegates may have Soon of great service to the cause of public 
peace and welfare. 

The North-German Lloyd have now begun the use of American 
coal for part of their Seu service, having long been in the 
habit of using partly English coal for their fast steamers. American 
coal will also be imported by the Hamburg-American Transport 
Company. At the general meeting lately held by this company, 
it was stated that their fast steamers had paid fairly well, that the 
twin screw system in particular had been found to answer every 
expectation, and that the MacKinley Bill bad not been found in 
oe a disadvantage to their trade. 

‘Iberfeld is considered as one of the most wealthy towns of this 
country, and besides, as a place where substantial good living is 
taking an important place. Yet it appears that of late yearsthe high 
prices of butchers’ meat have even in this town caused a decrease 
of consumption, which is all the more remarkable as the population 


has considerably increased during the same period. Statistics 
show as follows :— 
Cattle killed in 1888. 1889. 1890, 
Beasts .. o 00 eso BAMOh «. .s BARR - 38221 
i on 31,724 .. 30,000 29,7 
ves .. 19,170 MZ,118 .. 15,754 
Sheep .. 12,177 14,253 10,837 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

In the peor gp by mre for the last quarter of 1890 deposits show 
an increase of £262,237 for the quarter and £1,772,975 for the year. 
The increase is almost entirely due to deposits by the public. 

The tender of Messrs, Gulliver and Tate for the quadruplication 
of the suburban line from Petersham to Croydon, N.S. W., a distance 
of two and a-half miles, has been accepted at £52,700—double line. 
The lowest tender for the duplication from Ryde to Hornsby, on 
the Northern line, a distance of nine miles, was that of Messrs. 
Angus and Co., amounting to £49,093. The quadrupling of the 
suburban line is going on apace, the work in hand now being con- 
ducted by the following contracts:—From Sydney to Eveleigh, 
Mr. J. McSweeney's contract; Macdonaldtown, to Petersham ; 
Mr. Oswald McMaster; and the third contract, to Croydon, by 
Messrs, Gulliver and Tate. 

The Globe Ironworks at Port Adelaide, which belonged to the 
late Mr. John Bennett, are to be di of. 

A loan is to be floated shortly by the Municipal Council, St. 
Kilda, Vic., for £25,000, to meet the expenses of providing a 
destructor estimated to cost £6000, and improvements to espla- 
nade £5000. \ 

The report of the Railway Commissioners for the December 
quarter for New South Wales railways shows that there was an 
increase of revenue during the three months of £107,000, notwith- 
standing the decrease in traffic during the first month of the 
quarter, owing to the general strike. In November and December 
the mineral traffic alone amounted to 441,824 tons, as compared 
with 82,695 tons during September and October. The net earnings 
show an increase of 34d. per train mile. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 2nd, 1891. 

NOTHING but an extraordinary volume of business at good prices 
will suit the American manufacturer or merchant, As the 
volume of business since the first of the year has fallen somewhat 
below the volume for the og pom f period last year, there are 

idesp ~ - plaints, _ Sad the a volume of 
business, but the consequently declining prices. Capacity of al 
kinds, however, is being gauged to consumptive requirements. 
There is scarcely any accumulation of stocks observable. Western 
and Southern manufacturing centres are quite busy because of 
the steady expansion of little industries. roughout Kentucky, 
Tennessee, Alabama, and west of the Mississippi River, a vast 
number of little industries are springing up, with capital ranging 
from 5000 dols. upward. This is partly the result of the extra- 
ordinary railroad building of the past few years. 

An abundant supply of coal in some of these States has hel 
to stimulate industries and lead to the investment of capital. Not 
all of them will be remunerative, but the investors have not yet 
had time to test the value of their outlays, The projection of 
blast furnace plants is still heard of, in Virginia especially, because 
of its nearness to Northern markets. The large amount of blast 
furnace capacity will be ready for action before the close of the 
year in Alabama and Tennesse. It is probable that some of these’ 
companies will be swallowed up by consolidations, and the irom 
trade in those States will be ere long put upon a better footing. 
The lumber trade is developing very rapidly in the Southern States, 
because of the abundance of excellent wood available at smal 
cost. 

Population is still moving into the newer States west of the 
Mississippi River, numerous companies are finding profitable 
fields for investment in the irrigation of lands heretofore supposed 
to be comparatively worthless, Capitalists have great fae. «te 
in the future of the country, and are making liberal investments 
in all directions. The check imparted to enterprise during the 
past six months will prove of advan‘ later on ; an abnormal 
advance in land values was threatened last year, but the financial 
stringency prevented the undue advance of such values. Money 
lenders are not so strongly disposed to make loans in certain 
Western States because of the tendency in some communities to 
entertain schemes of repudiation. tendency is the result of 
bad crops in localities. Farmers have lost heavily, and fore- 
closures have been quite frequent in lai ti This evil is 








temporary, however, and will soon be remedied, 
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NEW COMPANIES. 


Tue following companies have just been regis” 
tered — 


British Magazine Rifle Company, Limited, 

This company was istered on the 26th ult., 
with a capital of £225,000, in £5 shares, to adopt 
three agreements, each dated the 28th February, 
for the acquisition of certain patents and privi- 
leges, and to carry on the business of manufac- 
turers of and dealers in — and other rifles, 
guns, pistols, swords, and all descriptions of 
explosives and projectiles. The subscribers 
are :— 


8 
R. 8. som hy 116, Christchurch-road, Tulse-hill, 


1 
J. H. M. Shaw, Heathfield- -park, Willesden- “green, 
clerk .. 1 
F. R. Cawe, Clarendon: ‘gardens, “Maida-vale ee 1 
8. Gray, 52, Sydenham- “a 8.E., accountant .. 1 
R. H. eset $1, Be! ino-park gardens, N.W., 
cler 1 
Cc. R. Bhs, Heathfield- -park, “Willesden- “green, 
: 1 
.E Pillans, 29, Sheen- ~park, Richmond 1 


The number of directors is not to be less than 
three, nor more than seven; the first being C. H. 
M. Bosman, A. St. C. Winchester, and J. 
Whittall ; qualification, £250; r ation to 
be fixed at L poated meeting. ’ Solicitors, Messrs, 
Davidson and Morris, 40 and 42, Queen Victoria- 
street, E.C, 








Froude-Hurrel Torpedo Company, Limited. 


This company was re; red on the 24th ult., 
with a capital of £10,000, in £10 shares, to adopt 
an agreement dated the 7th March between M. 
H. Hurrell, of the one part, and J, W. Leppard 
—for the company—of the other part, to con- 
struct and deal in torpedoes, projectiles, powder 
and other appliances, and for other purposes, 
The subscribers are :-— 


ce 2-9 C. EK. Sargent, 3, Elm-court, nies 





1 

J. Nelson, 3, Whitehall: place, 8.W., engineer oe 

M. H. Hurrell, Dartmouth, electrical engineer .. 1 
E. R. Crump, 15}, Parliament-street, tans 

solicitor .. . . 1 

F. H. Froude, Dartmouth, engineer | ay 20 

J. big 6, Dunster-gard jt ,N.W. 1 

Cc. W ” Henslowe, Grayshott, Hants, engineer 10 


The number of directors is not to be less than 
three, nor more than four; qualification, 50 
shares, Remuneration, chairman three guineas, 
and director two guineas, per attendance at 
board meeting. Registered office, 2, South- 
square, Gray’s-inn, W.C. 





Muackie’s Patent Stopper Syndicate, Limited. 


This syndicate was registered on the 26th ult., 
with a capital of £3000, in £1 shares, to adopt an 
agreement between A. Mackie and the com ny, 
and to work and develope the patent No. 6184 
1889, mentioned in the agreement. The phe 
scribers are :— 


P. Blair, 18, Wandle-road, Upper crite 
traveller .. oo ce 0 
J. Newlands, 86, Talfourd-road, Peckham ‘°°. 100 
F. ae Rigginsdale-road, Streatham, 
E. Baird, li, Boyson. -road, Walworth, draper .. 100 
J. Mackie, 58, Church- street, Camberwell, draper 100 
Ww. Thompson, ll, Copthall- court, E.C., stock- 
100 
A. Mackie, 1, Winchester- -place, ‘Peckham, builder 1 


The number of directors is not to be less than 
three, nor more than five; qualification, 100 
shares. Registered by Mr. k Jordan, 120, 
Chancery-lane, W.C. 





Moss Bay Hematite Iron and Steel Company, 
Limited, 


This company was registered on the 25th ult., 
with a capital of £308,196, divided into 17,122 
6 per cent. preference shares of £8 each, and 
17,122 ordinary shares of £10 each, to adopt an 
agreement mentioned in Clause 3 of the Articles 
for the acquisition of the ‘‘ Moss Bay Hematite 
Iron and Steel Company, Limited,” and to carry 
on the business of ironmasters, miners, engineers, 
electricians, metallurgists, and manufacturing 
chemists, The subscribers are:— 


*W. McCowan, Moresby, Whitehaven, ironmaster 
*J. 8. a 139, Cannon-street, E.C., iron 


merchant 
*D. Mallalieu, | Delph, near “Oldham, ironmaster 
*C. J. Valentine, Workington, ironmaster .. . 
*W. Burnyeat, jun., Whitehaven, ironmaster .. 
*W. Hudspith, Haltwhistle, Northumberland, 
ironmaster 
R. E. Highton, Workington, accountant’ ae 
The number of directors is not to be less than 
five, nor more than nine; the first being the 
subscribers denoted by an asterisk ; qualification, 
£500; remuneration to be fixed at general 
meeting. Solicitors, Messrs. Paisley and Falcon, 
Workington. 


te 





Tilghman’s Patent Sand Blast Company, 
Limited, 

This company was registered on the 26th a 
with a capital of £15,000, in £10 shares, to 
acquire and carry on the business of merchant, 
engineer, file sharpener, and licensor and dealer 
in patent rights, now carried on by B. C, Tilgh- 
man, at Bellefield Works, Sheffield, under the 
name of “Tilghman’s Patent Sand Blast Com- 
pany.” The subscribers are:— om 

e8. 


*B. C. Tilghman, Altrincham, Le a pag engineer 1 
*G. Richards, Altrincham, 1 
*J. bo Mathewson, Bellefield Works, "Sheffield, ; 
GJ. mpm ‘Sheffield, solicitor |! = 1 
J. W. Winn, 4, Beehive- road, Sheffield, ‘book: ‘ 

1 

1 


keeper 

R. Skinner, 59, Brunswick - ” street, "Sheffield, 
manager ee 
F. W. Simpson, “Montgomery House, Sheffield |: 


The number of directors is to be four, the first 
being R. A. Tilghman, in addition to the sub- 
scribers denoted by an asterisk, who are 
permanent directors; qualification of permanent 
director £2000, ordinary director £10; remunera- 
tion to by fixed at P way meeting. Solicitor, 
Mr. G, J. Simpson, Sheffield, 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*," When patents have 7 Bagenns “communicated” the 
“name and address of the communicating party are 
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5281. Draivinc Cuains for VeLocipepes, E. Phillips, 
irmingham. 
5282. Measurino Inrervats of Time, A. A. Common, 


on, 
5288. Aprarat s for Sotperine, G. A. J. Scott.—(C. 
Heyer, Germany.) 
5284. Puorocgrarnic Cuance-boxes, H. Hodgetts and 
W. W. Beasley, Handsworth. 
5285. CycLe Bexus, A. W. Turner, J. Tibbitts, and A. 
Gilbert, Birmingham. 
= METHOD or System of ADVERTISING, L. M. Baines, 
ndon. 
5287. Caczk and Ptatrorm Lirts, R. Lattau, Man- 
chester. 
5288. Opgeninc Envevores, J. C. Bateman and J. 
Davies, Manchester. 
5289. Sotes and Her.s for Boots, T. Riley and G. 
Rawnsley, Leeds. 
- Kuxriso Wixpows Free frora Damp, T. Wilson, 
2 
5291. Furniture, T. Blackett and T. Irwin, Newcastle- 
on-Tyne. 
5202. RecisTeRING MAGIC-LANTERN Pictures, W. J. 
Archer, Liverpool. 
5298. Lonc Hanpie Harr Brooms, R. Hawkins and 
W. T. Pain, Bromley-by-Bow. 
5204. Hatin WATER by Sream, T. R. Leigh, Man- 
chester. 
5295. Lamp Reriecrors, 8., T., and 8, Eaton, jun., 
Birmingham. 
5296. Makine Lapets for Watcues, &c., G. Davies, 
Birmingham. 
> sree, &c., A. and J. W. Chapman, 
Ny 
5298. SusstituTion of Mica for Guass, T. D. Ashplant, 
London. 
5299. ComBusTiBLe Gases, B. H. Thwaite, Live: 1. 
“ Recorpi%c the Leve.s of Liquips, G. B. Tomes, 
ve i 
5301. MuttipLe Borinc Macuine, T. and W. Row- 
botham, London. 
5302. Harp Waste Breakinc Macuines, A. Robert- 
shaw and J. 8, Kaye, London. 
5803. InreRNaL Combustion Enoines, J. Roots and 
J. W. Seal, London. 
5804. Restorine Paintep Surraces, C. Smith.—(7. B. 
Smith, New Zealand.) 
5305. Bicycies, A. H. Stein, Stockton-on-Tees. 
5306. Bre-nive, A. T. Wilmot, St. Albans. 
5307. Drepcer, E. Ward and J. Luck, Northampton. 
5808. MecuanicaL Stokers for FURNACES, J. Proctor, 
Manchester. 
5309. Imitation Marsue, H. Bruck, London. 
5310. RENDERING ParerR ImpEeRvious to Water, R. 
Aitken, London. 
5311. Foor-pLates for TreapLes, E. K. Bradbury, 
Nottingham. 
5312. Carts and Two-wHEELED Veunicies, D. France, 
Manchester. 
= Drivine Evecrricat Macuinery, H. Aylesbury, 
stol. 
5314. PAPER-MAKING Macuinery, J. Holden, Man- 
chester. 
5315. CoLLectinc and Destroyine Dust, C. E. Mumford, 
Bury St. Edmunds. 
5316. BLow1ne or Fanninc Firgs, &c., J. W. Nesbitt, 
Sheffield. 
5317. SHEARING or CLipPinG Sueepr, C. and H. Burgon, 


ndon. 
5318. Arc Lamps, F. R. Boardman and J. 8. Fairfax, 


ondon. 
5319. Tires of Wueets of Bicycuizs, &c., W. W. Fenn, 

ndon. 
5320. CoIn-FREED Apparatus, A. M. Oppenheimer, 

London, 


5821. Tramway Waxet Guarp, H. Scott, Tottenham. 

5822. Fisnways, R. Hockin, London. 

5823. Repucino Friction between Rotatine SHarts, 

le, London. 
5824. Paopvcina GLass-MAKING MATERIALS, W. Walker, 
ndon 

5825. Trimmino Sapp.e Cioras, W. Lee and the Patent 
Woollen Cloth Company, London. 

5326. AgRaTING BeveraGes, W. Hucks, London. 


5327. Cover for Music, M. Owen, London. 
5828. Cutrina-up Rags, R. Blezard, Liverpool. 
a — ELEcTRIC Sarery lau Ee L. Bristol, 


5330. "Pcnirvixe Sewace Errivents, E. E. Scruby, 
mdon. 
5881. Caimney Nth Ny eg em | London. 


5832. Lapres’ ye hoy mdon. 
5833. Tippine, &. AL, F. Giccies London. 
. ImpLement for Breakinc-vup Roaps, P. J. 

Parmiter, London. 

5335. Cuairs, Lounces, and Seats, C. Heninghem, 
London. 

5336. Makinc Drivinc Betts, A. L. Lénnerberg, 
London. 

5837. CLreaninc Oats, E. Edwards. —(B. Carrére, 
France.) 

5338. Carsons for Evectric Lamps, T. P. C. Crampton 
and A. Essinger, London. 

5339. VeLocipepes, C. Jolly, London. 


5840. CLaniryinc Moppy Liquips, A. Dervaux, 
London. 
5341. ELecrricaL TrRaNsroRMERS, A. Poleschko, 
London. 


5842. ELecrricaL THermomerers, H. L. Callendar, 
London. 
5848. Arc Lamps, J. Brockie, London. 
5844, _— Heavy Fororinos, &., E. Reynolds, 
mdon. 
5845. Sticks and Canes, F. 8. Metz and G. C. J. 
Magdelin, London. 
5346. VELOCIPEDES, HL. H. Lake.—{J. Sommier, France ) 
5847. Workinc Boiters and Furnaces, C. Stein- 
brenner, London. 
5848. — UmBrevia and Strick, C. Mallabar, 
ndon. 
5349. Sream Borvers, F. Seebeck, London. 
5350. Mountinc ELectric Motors, &c., R. R. Harper, 
London, 
5351. Makinoc-up Hanks of Yarn, &., G. O. Hoff- 
mann, Barnsley. 
5852. —— ALKALINE Carponatgs, F. M. Lyte, 
ndon 
5353. InnaLers, 8. 1 Mansel-Howe, London. 
5354. CyanocgN Compounps, J. J. Hood and A, G. 
nan, London. 
5855. Bansos, C. M. Wood, London. 
5356. Suips’ Licuts, C, D. Richard, Lord Sudely, 
London. 
5857. Enricutne Catcargous Puospuates, H. H. Lake. 
—(A. Briart and P. Jacquemin, Belgium.) 
5858. REMOVAL of Smoke from Curmneys, 8. Delepine 
A. F. B. Gomess, London. 


26th March, 1891. 
5859. Stoppers for ScREW-NECK Bort.es, E. R. Vaughan, 
Belfast. 


5360. Mera Can Openers, H. H. Leigh.—(A. FE. Mark- 
wick, India.) 
5861. PuorocRaPuic Cameras, J. Bradley, Manchester. 
5362. Lock Hook and Eysz, T. H. Smith and 8. J. 
, Canada, 
5368. SLABS for Roap-Makinc Purposes, D. Nicoll, 
London. 


5864. CARVING a Guipes, W. Tyzack and W. Seed- 


house, Sheffield. 





5865. Brick Moutps, R. W. Jesson, 8. Nichols, and J. 


5366. PREPARING DovoH for Biscuits, &c., 0. Nolte.— 
(F. X. Kleinpeter, Austria.) 

5867. Steam Enoines, J. Perry, London. 

5368. Fenpers for Vesseis, W. P. oe ell 7.C. 
Koch, Holland / 

5369. Pix, W. P. Thompson.—(F. E£. hs 2 France.) 

5870. Erecrric Generators, &c, P. H. Williams. 





’ 
5871. TELEPHONES and Tevecrarss, P. H. Williams, 


5372. Croset, B. R. Phillipson, Dublin. 
we. | Sroprinc MecuanisM, F. C. Wheelwright, 


5463. Brick-makinc Macuines, J. J. Kulage, London. 

5464. Buck.s, A. and F. Shuttleworth and R. Gamble, 
London. 

5465. Bepsreaps, J. 8. Rhodes, 

5466. OPERATING CYCLE Beats, J. Bg per Seen idan. 

es Dossies for Looms, G. B. ward and F. 


, London. 
508. LLUMINATING Gas, W. H. Wilson, London. 
5469. SaeETY Boxes, &c., F. J. Horsefield, 
ndon. 
5470. Fire Doos, E. soxten, ¥ Birmingham. 
5471. Stixrups, H. Woodman and J. Jenkins, Bristol. 
5472. Grip at ing ponr oh BG J. W. "Hartley, 


marnock. 
-: Fire Po.isHinc Tuses, D. Rylands and A. 





sere Dieta Tares, W. Hold th.—(E. Gr i, 





United States. 
5375. Mountina Tunes, J. Robinson and R. Robinson, 
Bradford. 


5876. Lace, T. Butler, Nottingham. 

5877. Supportine VELOCIPEDE Rivers, G. E. Seymour, 
London. 

5878. Sate and Detivery of Gas, R. W. Brownhill, 
Birmip . 

5879. Suspenpine Curtains, Draperies, &c., W. West, 
Birmingham. 

5880. Means of Preservinc Ecos, J. B. Marshall, 
London. 

5881. Warminc Piates on KitcHen Rances, B. 
Harlow, London. 

-, > sigan MAGNETIC LininG for Hats, J. Harris, 

mn 
-. MetHop of Writinc Music, J. Hargreaves, 


mdon. 

5884. Inrtatep Tires for Bicycies, &c., J. Edge, 
London. 

5885. Hanp Puotocrapsic Cameras, E. H. Jaques, 
Birmingham. 

5386. Stoppers for Retraininc Sepiment, H. Imms, 
London. 

5387. Lacep Boots, &c., J. and F. Hawthorn, Man- 
chester. 

5388. oo agen Visration, J. J. Wardle, Newcastle- 
on- 

5889. Vesrianino Drains and Sewers, I. Shone, 


an" 
Ten KING Brass, &, Asppans, H. Lawrence, 

ig 

5391. Douste Bor Locks for Trunks, J. Bates, Bir- 
mingham. 

5392. Securinc Winpows against Tuieves, F. T. 
Marwood, Pleasington. 

5893. Ciosinc Doors, G. Shenton.—(G. Weickum, 
Austria.) 

5394. Boats to Recister Distances, G. Bowman, 
London. 

5395. Hutuinc Rice, J. Norman and J. Cochrane, 


ow. 
5896. Lamp Buack and other Susstances, R. J. Friswell, 
London. 
ay Sree, Taps and Dies, J. B. McMullen, Sal 
ford. 
5398. MerHop of Drivinc Cycies, J. E. Newark, 
Coventry. 
5399. SUBMARINE and SUBMERGEABLE SuiP, H. Middle- 
ton, Slough. 
5400, Wutp Socket Howpers, H. Hawley, London. 
5401. Pipe Unions, R. Watson, London. 
5402. Broocues, M. McCarthy, London. 
5403. INFLATED Tires for Cycies, &., R. Mansell- 
Jones, Brighton. 
5404. E.ectric Lamp Fitrinos, J. Clift, London. 
5405. errs Grease from Corn, E. Azémar, 
mdon. 
5406. INSULATOR ATTACHMENTS for TELEGRAPH PoLEs, 
H. C. Jobson, London. 
5407. Sprnnine Barr for Fisuine, 8. Nathan, London. 
5408, for, FveEL, J. Russell and J. C.W. Stanley, 
ndon. 
5409. Fire-escare, C. R. Bonne.—(H. Kiesel, Germany.) 
5410. Boots and Sxoks, J. W. Jones and E. K. Bridger, 
London. 
5411. Frames for Saws, J. V. Durand, London. 
5412, oe Evectricity to Tramways, T. Parker, 
mdon, 
5413. Fancy Boxes, D. Ross, Glasgow. 
5414. Comprnep SHow-case and REcEPTActe, A. E. 
Wright, Bradford. 
5415. Spiittinc Hives, 8. Bowron, London. 
5416. Fastentnc Boots, C. H. Robo! , London. 
5417. — Licutine, &c., W. Adkins and J. Melville, 
mdon. 
5418. Lawn Sweeper, L. A. Schaeffer, London. 
5419. Mrxine, &c., APPARATUS, P. Pfleiderer.—{ Werner 
and Pyleiderer, Germany. 
5420. OptarninG Lactic Acip from DisTrLLERs’ SPENT 
Wasn, W. 8. Squire, London. 
5421. CiGar-HOLDERs, C. V. Poole, London. 
5422. Hats, 8. A. Williams, London. 
5423, Sasu Fastener, T. Smith, London. 
5424. Frreproor Srarrcases, &c., J. Pulham, London. 
5425. Propuction of AcETIC ANHYDRIDE, A. M. Clark. 
—(The Verein fiir Chemische Industrie, Germany.) 
5426, Toy or Hopsy Horses, A. 8. Coghill, London. 
“— — FiatrorM for VessELs, H. C. Bagot, 
mdon 
5428. Secret Sprinos for Watcu Caszs, J. Rotherham, 
London. 
5429. Vatves for Pumps, A. Reidler, London. 
5430. Screens for Suips’ Sipe Licuts, A. J. Loftus, 
London. 
5431. TeLemeTERs or Rance Finpers, M. O. Hopkins, 
London. 
5432. Recorpinc Orpers to Enorne-rooms, C. D. 
Richard, Lord Sudely, London. 
5433. Batt Bearines, H. H. Lake.—(G. F. Simonds, 
United States.) 
5434. Potato Diccinc Macuines, G. Reichow, London, 
5435. ELecrric Massage Kngapers, D. and C. Lighten- 
stadt, London. 
5436. — for Hanpies of Cycies, G. Haydon, 
mdon. 
5437. en of Ink for Copyryc, W. Sherwood, 
ndon 


28th March, 1891. 


5438. FLoor Ciorus, E, Nicholson and W. Henderson, 
London. 

5439. Sewace Disposat, B. R. Phillipson, Dublin. 

5440. GeneRaTING Steam Borers, I. W. Boulton, 
Ashton-under-Lyne. 

5441. Boor BurnisHinc Macuinery, W. R. Mudd, 
London. 

5442. ASCERTAINING PERCENTAGE of Liquip in Vapour, 
M. Gehre, London. 

5443. Basket for Potato GatuErinc, A. Burns and 
W. Ferguson, Glasgow. 

5444, Moustacue Sueixps, E. Bruce, Kilmaronock. 

5445, VETERINARY INSTRUMENTS, W. P. ompsun. — 
(C. C. Lyford, United States.) 

5446. Consumine Smoke, T. T. Vernon, Liverpool. 

5447. Steam Enornes, H. W. Houlden, Doncaster. 

5448. Mera.iic Bepsteaps, T. Wells, Birmingham. 

5449, SELF openiNG Tins, F. W. Durham, New Barnet. 

5450. Sprinc Martrress, E. Smith, London 

5451. oe &c., G. H. Hodgkinson ant F. Cocks, 


5452. Cases for Hotprne Goons, A. Wacker, bps, i 

5458, FLexrpLe Drivine Saarts, P. Ashberry and W. 
Barnes, Sheffield. 

5454. AUTOMATIC Loe for Surps, J. W. ae, Leith. 

5455. Bicycies, &c., W. G. Wrench, G 

5456. Devices for CURLING Hair, W. Bown reae J. W. 
Flavell, Birmingham. 

5457. HANDLE-HOLEs in Boxes, F. W. ey Bristol. 

5458. SHank, E. Dunmore, Northampto 

5459. OrntMENT for TREATMENT of 
Browne-Cave, Malvern. 

5460. Jet, C. Cadle, Dublin 

5461. Masts and Tro.ieys, A. Dickinson, South 


cant, R. -H. C. 


Staffs. 
5462. Prees for Smoxine. Topacco, A. E. Henley, 
Sevenoaks. 





y: 
5474. Sweerine Brusues, 8. Haworth, Manchi 
5475. Pirate Racks and Hoss of Rancegs, W. H. Stickle. 
thwait, Rotherham. 
5476. BuRNING Hyprocarson or other O11s, G. Rose, 


Ow. 

EAPING and Mowine Macuines, A. Zillwood, 
Southampton. 

5478. Vatves for WarTer and other Liquips, R. W. 
Anderson, Bi ham. 

5479. CANDLE-EXTINGUISHER, W. J. Thompson and J. 
A. Bramley-Moore, Liverpool. 

5480. CompineD PorTaBLe Potence, &c., J. Hague, 
Manchester. 

5481. Pree Joints, A. Eadie and J. Tannahill, G! iw. 

5482. SicgNaLiinc Apparatus, for Rawways, H. A. 
Ivatt, London, 

5483. Murat and other Decorations, H. B. Nemitz, 
London. 

5484. TaBLe Bewi, E. Taylor and J. Wicksey, West 
Bromwich. 

5485. TELEPHONIC ComMUNICATION, E. Massin, London. 

5486. Dryine Cerea.s, &c. P. Borgarelli, London. 

5487. Coverines for Fioors, A. 8. Oetzmann and §, J. 
Narracott, London. 

5488. Cwain Pumps, C. T. Burgess, London. 

5489. Apparatus for Puriryine Gas, &c., M. Mackay, 


mdon. 
5490. Gas Enoines, J. Hi nm, Birmingham. 
sH, F. Cook, G we 


5491. Garrs for LANDING 

5492. Stine for Toy Paracnute, C. Huelser.—(G. 
Hiller, Germany, 

5493. REPETITION 

mdon. 

5494. Pneumatic or HoLiow-trrep WHEELS, J. A. 
Harrison, Birmingham. 

5495. Tosacco Pipe Case or Cover, T. D. Dales, Lintz 


Green. 

5496. Huss, W. W. Horn.—(C. J. Applequist and N, T. 
Holte, United States.) 

5497. Watt Poxrisn, W. W. Horn.—(7. J. Neavitt, 
United States.) 

5498. Setr-actinc Baturnc Macurneg, A. and H. C. 
Wren, Manchester. 

5499 Heaps, F. Lister, J. M. Rodgers, 8. Crosland, 
and L. Bannister, Huddersfield. 

5500. Propucine WATER Mepteys, &c., C. Lister, 
London. 

5501. Ware Leap, W. Smith and W. Elmore, London. 

5502. MecnanicaL Musica. Instruments, F. Pietsch- 
mann, London. 

5503. Roap Scaririers, H. H. Lake.—(C. Jackson, 
France.) 

5504. Surps, E. Armange, Londo 

5505. WEIGHING MACHINES, H. i. ——" KE. Welden, 
Tnited States.) 


ECHANISM for Pianos, V. Berdux, 


8lst March, 1891. 


5506. Rotary Enoines, G. H. Weston, London. 

5507. ApverTisiInc Mepium, J. T. Mackintosh 
Leicester. 

5508. Metuop of eae Wire, T. L. Hem- 


min 
un haan ae G. W. Rowe, Manchester. 
B10. AERATION Of CaRBON in Fitters, R. Gough, 
London. 
5511. Carpinc Enoines, W. Brierley.—(£. Moog, Ger- 


og 

5512. TigHTENING SappLE Girtus, &c., F. Eulenfeld, 
Liverpool. 

5518. Spiicinc Macutne Banps, J. and J. H. Fenton, 
Gi 


lasgow. 

5514. aa Doves, F. H. L. Stelling.—(Z. Henkel, 
German: 

5515. Fruxe meee AniLine Dyes, C. F. 8. Rothwell, 
Manches' 

5516. ll for Woop Pavements, G. C. Wittey, 
Colchester. 

5517. Couptines for Pires and Tunes, P. O’Connor, 
Liverpool. 

. Etecrric and other Meters, H. and W. E 
Ayrton, London. 

5519. ALKALINO-MAGNESIAN SILICATE CompounD, M. W. 
Beylikgy, C. J. Everett, and C. A. Collins, London. 

5520. DRYING Bricks, &c., 8. G. Phillips, London. 

5521. FoLpine VEHICLES, W. Usher and H. Kinsey 


London. 
5622, CLOTH-GUIDING Macuines, L. Hollingworth, 
mdon. 
5523. Prorectine the Fork Sipes of Cycues, J. Player, 
Coventry. 
5524, JacQuaRD arr A. Reeves, R. Stamp, and 
Ww ht RET 





5525. Sewrsc Macuines, A. Anderson.—(The Singer 
oe poem Company, United States. 

Te for UmBRELLAS, O. Meredith, Birken- 

5527. MEeLTinG Furnaces, T. H. Mallaband, Sheffield. 

5528. Fryers for Spinninc Aspestos Yary, J. D. Tom- 
linson, Rochdale. 

5529. SEPARATING Liquips from SoLip Mairers, J. 8. 
Sawrey and H. Collet, London. 

5530. ELECTRICAL SEwINa Macurz, J. Ball, Derby. 

5531. Cop Skewers, M. Walsh, Manchester. 

5582. VELOCIPEDES, J. McHardy, London. 

—. SramPeD Metatuic Rinos, A. Heath, Birming- 

am. 

5534. Saarr Coup.ines, J. Grove, Birmingham. 

5585. CoupLines for SHarts, J. Grove, Birmingham. 

5586. Preumatic TuBE ConveyiInG Apparatus, W. H. 
Blakeney, Glasgow. 

5587. FLY-wHEELS, W. B. Thompson, Glasgow. 

5588. Water Cock, W. H. Blakeney, Dundee. 

5539. SrREET FIRE "ALARMS, F. E. ogy London. 

5540. CIRCULATING ew J. Hogg, A. Bowie, and 
J. 8. Prentice, G 

. SHoxs for vol A. Chart and T. W. Duff, 
London. 

5542. BLotrine Paper, W. J. Holden, London 

5548. PERMANENT Way Raitways, o. ” Klatte, 
London. 

5544. WHEE.s for VeLocirepes, R. Elliott, London. 

5545. Rau.ways, W. Redding, London. 

5546. Reapine Desks, J. R. McVoy, London. 

5547. Execrrotytic Decomposition, C. Kellner, 
London. 

5548,  enigcateas Exectric Conpuctors, J. D. Bishop, 


5549. oo SIGNALLING, W. Whittaker, London. 

5550. Puzz_e or Game, A. Hildesheimer and C. W. and 
P. 8S. Faulkner, London. 

5551. ARMOUR-PLATES, T. J. Tressider, Sheffield. 

5552. ComprneD Sworp and Fire-arm, P. Monnerat, 
London. 

5558. CENTRIFUGAL Sortinc Macuines, H. Pape and 
W. Henneberg, London. 

5554. WaTERED Fasrics, A. Viallar, P. Guéneau, and 
W. Chartrou, London. 

5555. — R. Haddan.—(J. W. Evans, United 
States. 

gs Fo.pinc Brusn, O. Vennewitz and G. Reinecke, 

mdon. 
5557. Pirgs, E. R. 8. Lloyd, London. 
5558. FLusHInG VALVEs, . Wetter. —(G. Kessler and H. 


Schayer, Germany ) 

5559. Loox, J. J. Deal, London. 

5560. TRANSPORTATION of MatTER, A. J. Boult.—( IV. C. 
Andrews, United States.) 
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5561. AsceRTAINING QuantTiTIEs of Steam, M. Gehre, 
London. 


5562. Puonocrapus, W. P. Thompson.—(P. 7. Dodge, 
United States. 

5563. Woven Fasrics, W. B. Keefer, London. 

5564. Sarr Coup.ines, W. P. Thompson.—(M. Gawron, 


Germany.) 
5565. Fives for Bitis, P. W. Skinner and W. 8, Nobbs, 
London. 


5566. Heatinc Branprne Irons, R. Lindsay, London. 
5567. Mrrrenvc Macurngs, A. E Lardeur, yee 

5568. Looms, H. Skinner and F. don. 
5569. CaRRIAGE for PreuMATIC ORDNANCE, ? Rapieff, 


London. 

5570. Couns Hotpers or Money Boxes, E. M. Goldsmith, 
London. 

5571. Movurupreces for Speakinc Tupes, W. H. Ross, 


jon. 
5572. Pravinec a Game of Foorsait, &c., D. Foster, 
ion. 
5573. AuTomMaTiC ADVERTISING ATTACHMENT, H. A. W. 
Drechsler, London. 
5574. Wrencues, W. H. Haire and G. K. Turner, 
London. 
5575. Ax ie-Boxes, J. Donnelly and the Patent 
Stamped Steel Railway Axle-box Company, London. 
— See, &c., for  emenatconiemeny J. W. Condon, 
on. 


5577. Eeo Carriers, T. E. Perkins, London. 

5578. Type-wririnc Macuines, C. M. Clinton, J. 
McNamara, D. McIntire, L. H. Smith, and G. Liver- 
more, London. 

5579. Bicycies, J. B. Evans, London. 

5580. Crrcurr Curosers for Torpepogs, C. A. McEvoy, 
London. 

5581. Pumps, E. Edwards.—(@. 4. Roessler, Java.) 

5582. Kyrrtmsc Macuives, E. Edwards.—{J. L. P. 
Meyer, Germany.) 

5583. SPRinc Hooks, E. Edwards.—(J. Louis, Belgium ) 

5584. Preparinc Fisres, W. P. Thompson.—(W. 2. 
Wade, United States.) 

5585. SEWING Macurtngs, E. Evans, London. 

5586. tNG on Ivory, &c., A. A. C. de Coétlogon, 
London. 


5587. Couptines for Ramway Venicies, W. Naylor, 


on. 

5588. Dust CoLiector, H. Seck, London. 

5589. Wercninc and Packinc Macuinery, H. E. 
Smyser, London. 

5590. Sprinc Hincss, F. N. Kelsey, London. 

5591. ComIn- FREED APPARATUS, H. C. Bernitt 


on. 

5592. Cartripce Cases, H. H. Lake.—(The Firm of G. 
Roth, Austria.) 

5593. PROJECTILES, H. H. Lake.—( The Firm of G. Roth, 
Austria.) 

5594. Pipe Courtines, H. H. Lake.—(J. W. Linze, 
jun., United States ) 

———— Heatinc Apparatus, M. W. Dewey, 


ion. 

5596. Pastresoarp CarTripce Sxe.is, G. D. Hunter, 
London. 

5597.  gumnaanceea Fisrovus MarTeria.s, A. Selkirk, 


on. 
5598. Cycizs, T. A. Stewart, London. 


lst Apri/, 1891. 


5599. Materia for Cemies, &c., J. C. Bloomfield, 
London. 

5600. Stream Generators, G. W. Hart, London. 

5601. Looms, B. Ormerod, W. Crook, and J. Galloway, 
Manchester. 

5602. AnpomInaL Betts, 8. Young, Chichester. 

5603. Prorectixe Fences, H. J. Brittan, Cardiff. 

5604. AppLyrinc Composep AsBestos, J. 8. Scholfield, 
Todmorden. 

5605. Wrxpow-cLeaninc Macuing, 8. Black and W. 

Ardrossan. 


soe, iar I 

t Resters for Packinc Purposes, W. A. 
Shaw, London. 

5607. RIVETTING Macutnes, C. P. o-. 

5608. aarp EXPLOSIVE cone we Dodd, 


ae, &c., BEVELLED-EDGED LETTERS, 

ors ‘HL. J. and W. c Walters, Bristol. 

5610. Rippies, Sieves, and Screens, W. Brookes, 
Manchester. 

5611. Fire Licurers, A. H. Tatham and F. Fountain, 

—- 
5612. Fotprinc Macutxes, G. Hook, Glasgow. 
5613. Fasreninc for Poucues, &e., F. Brooks, Bir- 


5614. ILL Cuucks, C. T. London. 

5615. Formune the Eve of Sewinc Neepies, D. Evans, 
Studley. 

5616. Sewrnc Macurves, T. = London. 

5617. Evecrricat Meters, W. McGeoch, jun., and A. 
J. McGeoch, Glasgow. 

5618. RoTaRY. ENGINES, M. H. Wrigley, Manchester. 

5619. Cycies, J. Miley, Manchester. 

5620. Fiurp Pressure Evouves, J. Kirby, Leeds. 

5621. Loom, G. H. Lockwood and 38. B. Storey, 


London. 
. 5622. Propettinc Street Cars, W. P. Thompson.— 
(W. E. Prali, United States. 


5623. Packine Rives, W. P. pson.—(C. Schonleber 
and —. Knauss, German 


5656. ELecrric Licntine Apparatus, A. L. Shepard, 
London. 

5657. Srrencruentne, &c., Spent Acips, H. Maxim, 
London. 

5658. Carp Puncainc Macuines, R. W. Moncrieff, 
London. 

5€59. CHeniL_e, J. Brinton and Co., E. Bedford, and 
H. F. Pearse, London. 

5660. TrEaTING Ores, T. Jacométy and H. Lenicque, 
London. 

5661. VeLocipepes, F. Malfait, amiga? 

5662. BoTTLe Case, W. W. ‘Horn —C. E. Marlow, 
United States.) 

5663, Enon, J. B. Fachris, London. 

5664. IypicaTors, O. R. ~— London. 

5665. Sipnons for AgRaTED Warers, J. M. McDonald, 
London. 

5666. Compasses, F. W. Engelbach, London. 

5667. Preumatic Tires, W. Golding, Manchester. 


2nd April, 1891. 
5668. Merauuic Tues, B. Rose, Birmingham. 
5669. VeLocirpepE Waee.s, H. Warry, Weston-super- 
are. 
5670. Sotrrarre Fastrenines, F. Moore and J. H. Cox, 
Birm 


5671. Surps’ R J. A. Thompson, Lond 

5672 ean Sreep Gearino, J. J. Mean, J. H. 
Smith, and H. G. Read, Manchester. 

673. CLIP FASTENING, A Breese and J. G. Rollason, 





London. 

“ InTeRNAL ComBustion Enoixes, J. Roots, 

mdon. 

5675. Station Inpicatinc Apparatus for RarmLway 
Carriaces, G. Meyer, London. 
676. Lame Burners, W. P. and C. E. Cherry and F. 
Dixon, Hull. 
77. Looms for Weavine, J. Holt, London. 
578. CreaninG Mera.tic Sueets, J. 8. Tregoning and 
W. Evans, Llanelly. 

5679. TELEPHONES, R. Steenberg, Newcastle-on-Tyne. 

5680. FactLiraTinG the TEACHING of “ Tots,” T. Pollard 
and J. Exton, ae. 

5681. Picments, C. A. Burghardt, Manchester. 

5682. CycLe WHEELS, A. B. Johnston, Aberdeen. 

5683. Stance, R. Warwick, London. 

5684. Manuracture of Too.-Ho.pers, J. Lilly, 
London. 

5685. Repucine Vipration in Sewinc Macarnes, W. 
Stott, London. 

5686. Sappies, P. R. Russell and H. W. Downing, 
London. 

5687. Sapptes or Seats for Cycres, &., M. H. 
Blanchard, jun., London. 

5688. Tea Rocker, T. Howard, Upton Park. 

5689. INSTANTANEOUS Fire-escape, W. J. Edwards, 
Cowbridge. 

5690. Evecrric Batreries, H. C. Bull, Liverpool. 

5691. Coucnes, W. Hutchinson, London. 

5692. Guy Locks, J. Hinton, London. 

5693. ADVERTISEMENT, W. D. Howison and W. A. 
Thoms, London. 

5694. Picrure Frames, J. Harrington, London. 

5695. Sprinc Seats, J. Harrington, London. 

5696. CarRIAGE WHEELS, J. H m, London. 

5697, SupeRHEaTING Steam, W. Schmidt, London. 

5698. Storprerinc Borties, G. Morby and C. Butcher, 


on. 

5699. Suspension of Bopies of Roap Veuicies, C. M. 
Ashdown, London. 

5700. ArtiFiciAL Foop, J. Takamine, London. 

5701. Gas GeweratTinc Furnaces, O. W. Ketchum, 


ion. 
5702. FLower-pot Crock, A. Porter, London. 
5703. Suprortryc Venetian Buinps, W. Harford and 
W. Roberts, Edinburgh. 
5704. jpRarstxa, a. Suirs’ Boats, R_ Barr and T. 
Edington, G 
5705. — anion, H. and H. J. Warrington, 


5706. TE Seats, &c., G. W. Fox and J. L. 
Hulme, on. 

5707. Conrectionery, H. H. Leigh.—(— Rebours and 
— Brulin, France ) 

5708. Type- writeR Recorpinc Apparatus, H. J. 
Dowsing, London. 

5709. . gee Frre-ctay Bricks, &c., O. Clausen, 


Lon 
5710. aes Borers, C. K. Mills.—({C. Vassel and Cie., 
Fra: 


nce.) 
5711. ree EvecrricaL Conpuits, J. R. Thame, 
on. 

5712. ExLectricat Insu.ation, 8. Pitt.—(E. C. Davidsen, 
United States.) 

5718. Exvectrrica [nsu.ation, 8. Pitt.—(£. C. Davidson, 
United States.) 

5714. Conpuctors, 8. Pitt.—(E. C. Davidson, United 
States.) 

5715. Conpuctors, 8. Pitt -(F. C. Davidson, United 
States. 

5716. Brusnes, E. A. Tice, London. 

5717. Pires, H. J. Cook, London. 

5718. Opentnc Doors of Carriaces, G. Mitchell, 
London. 

5719. ArtiriciaL Strong, A. J. Boult.—(l. Grote, 


Germany. 
5720. Fispinc of Ramrway Rais, J. H. Robinson, 
M hoot, 





ny.) 
5624. SOLUTION of Myreuic Resin, W. P. Th 
—(A. Flugge, 
5625. FEEDING Sreay | ILERS, H. Davey, London. 
5626 TRAVELLING Rvos, &c., R. C. Raby, Manchester. 
5627. Takinc Puotocrapus, R. W. Stewart, Devon- 





port. 

5628. Drittinc Macuives for CycLe WaHeets, J. H. 
Woodhouse, Smethwick. 

5629. ADJUSTABLE SpanneRs or WRENcHEs, J. and H. 
Lucas and A. H. Bishop, London. 

5630. Fastenrsc Butroys to Garments, &c., J. 
McDonald, Eccles. 

ENGINES -wnd Poumpinc Apparatus, W. H. 
Blakeney, 

5632. Frames of a Marrresses, J. Weightman, 
Newcastle-on-Tyne. 

5633. Ketries, &c., C. Smith, Birmingham. 

5634. Lasts, G. Mahaffy, London. 

5635. Vessets for Bortinc Water, H. G. Planner, 
London. 

5636. Drivinc Cais for Ve.tocirepes, R. F. Hall, 


5637. CoNvVERTERS, R. W. Barker.—(M. G. Farmer, 
United States.) 

5638. Barreries, W. A. Crowdus, London. 

5639. or Siack, W. Lancaster and J. W. Hall, 


5640. Senna Wasuinc Macutines, W. B. Griffiths, 
London. 

5641, Lamps, A. E. Angold, London. 

5642. Castinc Metats, W. Sowerby and E. Casper, 
London. 

5643. Toy, C. Binns, Manchester. 

— Se for Pickinc Berries, A. Buchman, 


don. 

5645. Can Brake, W. H. Munns.—(B. Kellog, United 
States.) 

5646. Serree and Bep, W. H. Munns.—{R. D. Cody, 
United States.) 

5647. Harwess Atracument, W. H. Munns.—(S. £. 
Mathews, United States. 

5648. Fotpiyc Vapour Bata, W. H. Munns.—(0. 
Pehrsson, United States. 

5649. Mecuanism for Pumps, W. H. Munns.—(C. A. 
Frost, United States.) 

5650. Upricut Pianos, W. H. Munns.—(H. L. Grey- 
wack, United States.) 

5651. Carryinc Baskets, W. H. Munns.—(A. Cleve- 
land and C. Nesler, United aaeag & 

5652. Venicte Cieaninc Device, W. H. Munns.—(J. 
H. Cook, United States.) 

5653. CUTTING-oUT Emerorperies, &c., G. van Cutsem, 


London. 
&c., Suips’ Boats, J. B. Walsworth, 


5654. LowERING, 
London. 
5655 Cans, G. B. Hopper, London. 





5721. Maxinc Boots, SHogs, and the like, W. Ward, 
on. 
5722. \ o-suonnan Umpretias, &., C. A. Whipple, 


5723. Racks, E. P. Wilson, London. 
5724. SuPeRHEATING Steam Apparatus, E. Schworer, 


don. 
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5725. Hees for Boors, J. Milnes, , gee 
5726. Topacco-sox, C. W. Formb: the ge 
5727. Bicycix Frames, C. H. G Linco! 
5728. Dyemnc, &c., YARN, “ Brindle, R. € Reade, 


y: 
5729. Hats, J. P. Lomas, cdiiaten 
= Sream Borter Furnaces, T. Watmough, Man- 


5781. Gor C.us-HEAD, W. Currie, jun., Edinburgh. 

5732. Brcuiarp Tasves, J. F. Russell, London. 

5733. SHow Carps, &c., E. H. Vero, Dews' 

5734. Pivor Burr Hince, J. Humphrey, Dorking. 

5735. Carvinc Meats, G. Farquhar, jun., and R. 
North, London. 

5736. Domestic ApPLiaNce used in Bakine, W. Cromp- 
ton, Sheffield. 

5737. Carvinc Fork Guarps, W. Tyzack and W. Seed- 
house, Sheffield. 

5738. DirrERENTIAL Pump Gearinc, C. B. Newton, 
Shrewsbury. 

5739. INTERLOCKING RaILway SicNats, G. W. Beynon, 
Reading. 

5740. CoLLapsisLe Buckets, F. Gilman, Birmingham. 

5741. Gotr CLus Heap, W. Currie, jun., Edin h. 

5742. Vatve Gear, J. Judson, F. T. Longbottom, and 
J. Hudson, Keighley. 

5743. — ATER to WasH Bow s, G. L. Drew, 

mdon. 

5744. Consumine Smoke, T. Ogden and J. Ogden, 
London. 

5745. Lamp Vases, J. H. Woodroffe and J. W. Wright, 
London. 


5746. AERATED Beveraces, J. P. Jackson, Liverpool. 

5747. ConTROLLING FLUID Pressure, &c, R. Skene, 
London. 

5748. Propuction of Carsonic Acip Gas, A. Moss and 
E. Newton, Birming! 

5749. REFRACTORY LisiNs, J. Johnson.—(T. 8. Blair, 
jun., United States.) 

5750. Buckie, F. W. Squier, London. 

5751. Mixture for Dyspepsia, C. Cox, London, 

5752. Envevopes for Postat Purposes, E. H. Durn- 
ford, London. 

5753. "BRACKETS, A. Barton and C. Arnold, Bir- 

eo 
5754. Ssors for Horses, G. Hughes.—(M. Boutoille, 
France.) 





5755. Surps’ Davirs, B. J. B. Mills, London. 

5756. AuromaTic Passencers’ ReotsTer for TRAMOARS, 
&c., A. M. London. 

5757, BENDING Wike WALL Tres, H. Fairbrother and 
H. mon, London. 

5758. LeG-GUARDS for Cricketers, J. Wallis, London. 

5759. Warxine Sticks, H. J. Haddan.—(W. Bloom- 
Jield, Germany.) 

5760. CARRYING InvaALips, A. H. Howson, London. 

5761, Sroprerine, &c., Borries, G. H. Clarke and E. 

bottom, London. 

5762. Nose-pac for Horses, J. R. Ward and R,. J. E. 
Hurman, Harlesden. 

5768. Furnrrure Castors, L. C. Hardy, London. 

5764. Barre. Bune and Venr, G. Melmoth and T. 
Jeffery, London. 

ag AXLE Seams for Roiirne Stock, W. G. Gledhill, 


5766. ELecrro-moror, G. J. Philpott and R. Hammond, 
ion. 

5767. Mountinc Srereoryre Biocks, E. Badoureau, 
London. 


5768. Arn Compressors, C. Stuart, London. 
= eo Parts, C. Huelser. —(A. Liable, Ger- 


5770. , InstRUMENTS, C. Huelser.—(R. Milden, 


Germany.) 
5771. Wave Sunpver, N. Pedersen and P. H. Hieg, 


London. 
5772. mene Presses, C. Huelser.—(E. Friklich, sen., 


erma 
577: Boor, W. Howard, London. 
5774. ae the Gas Jets of Crocks, J. Ritchie, 


5775. Waren Heaters, D. Johnston, Glasgow. 
5776. Locomotives, C. Hagaus, London. 
777. SutpuHuric Acip, W. T. Bruce, Earlsfield. 
5778. CapsuLine Bort.ss, C. Cheswright, London. 
5779. Corn-rreep DeLivery Macuine, A. 8. Jones, 
London. 
my he Protectine Evecrric Circuits, J. M. McMahan, 


5781. Faucets, W. R. Lake.—(H. P. Tallmadge, United 
States. 


5782. Grass Lerrers, A. J. Boult.—(L. T. Karras and 
G. Hoffmann, Germany.) 

5783. SUPERHEATING STEAM, T Mudd, Liverpool. 

5784. Fosisnine Lace, A. Peach, London. 

5785. RecuLaTine Coma UNICATION, T. Mudd, Liver- 


pool, 

5786. Cotournrnc Leatuer, 8. Skucek and F. Jelen, 

London. 

5787. Manuracture of Gas Retorts, C. H. Edwards, 
Liverpool. 

Sa and Potassium Carponates, W. Feld, 


ion. 

5789. A Topacco Smoxine Pipe, H. E. Matthews, 
London. 

5790. Evecrric Lamps, E. Boehm and E. Bailey, 
London. 
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5791. Steeve Berrons, T. Morton and W. Pearce, Bir- 


=~ 
5792. Drawinc Corks from Borries, C. W. Kopf, 

London. 
&c., for Looms, J. Holgate, 


5793. Trap Rops, 
Burnley. 

5794. ApveRTIsEMENTS, A. R. Upward and J. H. 
Macfarren, London. 

5795. Exvecrric Licutine, P. H. Williams, Egham. 

5796. CLeantne Tin-pLates, J. Williams and G. L. 
Morris, Landore 

a “= = for Paocapse of the Urervs, M. Amos, 


5798. Axe and Saart Bearinos, N. Bersin, Berlin. 

5799. PerampBu_ator Boptgs, B. Poole, Birmingham. 

5800. Puorocrarnic Dark Siipes, T. Scott and J. 
Daven: Manchester. 

5801. SULPHURETTED Hyprocen, M. Roydon, Ostend. 

5802. Evecrric i W. McGeoch, jun., and A. J. 
McGeoch, G 

5803. otek 
Catchpool, Reading. 

5804. CaNnDLEs, J. W. Scott, Manchester. 

“= Ve.ocirepe Lamp, W. H. and W. Dee, Birming- 

am 

5806. Decoratep Tapiets, A. Smallwood and H. 

Fenney, Birmingham. 


mine and Potyconat Howes, E. 


5807. Baru-waLuinec Ties, J. Lauder and W. Thom- 
son, Glasgow. 
5808. Tunes, ri hy ag and A. and J. Stewart 


and Clydesdale, Glasgow. 
5809. DETACHABLE ANTI-VIBRATION Sprixc Forks, H. 
Wilson, Leeds. 


5810. Hypravu.ic Cement, &c , T. Hydes, Manchester. 


5811. Smoke-consuminc Devices, W. C. Morison, 
Great Yarmouth. 
5812. Arracuinc Coverinc to Pneumatic Bicycie 


Wueets, G. Ward, Leicester. 

5818. Tosacco Pipgs, J. Bennison, London. 

5814. Larue “1% T. Oldfield, London. 

5815. Leooine, G. P. Slade.—(B. H. Weston and W. 
Cope, Australia.) 

5816. Pipes for Smoxine, A. ow ag i London. 

5817. - gga J. Earsdon and J. J. and T. I. Day, 


5818. Seummane Fruits, J. Walling, London. 

a Le agg of Pickies, D. Rowat and ‘J. Fuller- 
5820. STEAM Enotes, A. Morton, Glasgow. 

sea - -seggaaeae ©. H. Curtis and G. G. André, 


5822. TarATixo Waste Ore Propucts, G. A. Herdman, 


5823. Poctenka, 8. Brearley, London. 
5824. FrLaments for ELecrric Gtow Lamps, J. Pitkin, 
ion. 
5825. goed Foop Recerracies in Caceres, L. 
Miiller, Lo: 
5826. Guus, rc EH. Taylor, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 
441,925. Piston Meter, A. Bonna, Paris, France.— 

Filed October 29th, 1887. 
Claim —{(1) In a water or other fluid meter, a 
measuring cylinder with a reciprocating piston, an 
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auxiliary cylinder with a single and valves 
and valve-chests for each cylinder, in combination 
with a separate intermediate removable plate provided 
with ducts for conveying the fluid from the inlet to 








the valve chests, ducts to convey the fluid from the 
exhaust ports of the valve chests to the outlet, and 
passages connecting the measuring cylinder with its 
valve chest, all substantially as and for the purpose 
set forth. Rode a. water 2 er a —— o. 
measu er a reciproca’ anda 
top pom hy containing inlet and outlet pr deg an 
auxiliary cylinder with a single piston, the rod of 
which controls the valves for the measuring cylinder, 
and valve and valve chests for the two cy indery in 
combination with an intermediate removable plate 
between the measuring cylinder and the top chamber, 
the said plate containing ducts to connect the inlet 
chamber to the valve chests and valve chests to the 
outlet chamber, and passages between the measurin 
cylinder and its valve chest, all substantially as po | 
for the purposes set forth, 


441,995, Macaive for ArtiviciaAL RerricEration, 
C. H. Wheeler, New York, N.Y.—Filed November 
18th, 1889, 


Claim.—(1) In machines for artificial refrigeration 
which depend on the expansion of a previously com- 
epen ressed and cooled ammoniacal or equivalent vapour, 

he means for separating the liquid from the Ls 
portions, which consist of the combination of an oil 
receptacle 4, into whose wu part the vapour ma its 
occluded oil are forced con who downward, with 

a closed spiral duct or passage 8, which surrounds and 
communicates at its lower end with a central vertical 
neck or flue 6 for the escape of vapour, substantially 
as set forth. (2) Ina ." eae for artificial refrigera- 
tion, the , of aspring- 
closed ammonia valve oly which is disc ed 
compressed ammonia intermittently under the pulsa 
tive action which proceeds from the compressor out- 
put, and an pr p nd attached oil return valve 
ted by said valve, inthe manner and 


[441995] 











for the purpose explained. (3) In a refrigeratin 
plant fit the use of a liquefiable refrigerant and of 
a lubricant, the combination of a vapour compressor, 
a valve for outgoing ammonia, operated automatically 
by the compressor output, a valve for returning lubri- 
cant in with and dominated by said ammonia 
valve, substantially as set forth. (4) Ina refrigerating 
machine, the combination, with ammonia passage 
— a series of constricted portions 20, of spring- 
depressed ammonia valve 7, whose stem 21 hasa series 
of collars 24, which slide loosely within said constricted 
— as set forth. (5) The automatic throttle 
the liquid ogy beens of valve 17, normally 
closed by spring 18, ha’ ulating screw 19, said 
valve having a stera 21, on Fy s encircled by one or 
more collars or short’ pistons 24, that slide loosely 
within corresponding contracted barrels or throats 20 
in the ammonia passage, substantially as set forth. 


441,996. Gas Compressor ror RerriGeRaTInG Appa- 
ratus, C. H. Wheeler, New York, N.Y.—Filed 
December 16th, 1889, 

Claim.—1) In a gas-compressing apparatus, the 
combination of the following elements, to wit: asteam 
engine piston and a compressor piston itively con- 
nected the one to the other by two lel movements 
P P’ and by two cranks on a common crank-shaft, of 
which the crank connected with and operating the 
t P is set at the described 

advance of the crank, which is operated by 
the steam engine movement P, ‘said crank-shaft having 

a fly-wheel, and said cran being connected to their 




















FE ve nts by pitmen, | a whole being 
bined and ti for the 
purposes set forth. (2) In ~ ay transmitting 
of a gas ip ng apparatus, the com- 

bination of two identically constructed parallel move- 
— of which each comprises a swinging and rock- 
ing beam suspended from the frame by oscillating 
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hangers, said beam being connected at one end by a 
pitman to a common crank-shaft through cranks 
placed at the described angular separation, and at the 
other end to the rods of the ve motor and 
driven pistons, said beam at the end where so con- 
nected coupled to the frame by « link, as and 
for the pu set forth. (3) In a ing 
“ = or use in confin Specee, {ies com tion 

nprises ed = onl 4 ‘kin, artes ; 
on as and roc med on 
the lower end of oscillating : or pendants, and 
pivotted midway aaeeal its fulcrum and its point of 
connection with the piston-rod toa link or arm whose 
other extremity is pivotted to the frame, as and for 





the purposes set for (4) The parallel movement for 
steam and like engines of a gas ~ apparatus 
consisting of the Senbination ¢ of as and yd 
beam fulcrumed at its mid-length in oscillating 


dants or hangers pivotted to the Rg and w ich 
beam is (midway between its fulcrum and its point of 
connection with the piston-rod) pivotted to a link or 
arm whose other extremity is pivotted to the frame, 
substantially as set furth. 
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PROPOSED NEW WATER SUPPLY FOR 
BIRMINGHAM. 


Ir has been resolved that the time has come for 
enlarging upon a grand scale the supply of pure water to 
the Midland metropolis; and in next session Parliament 
will be asked for powers to bring water to the amount of 
60 million gallons per day from the basin of the Elan and 
Claerwen rivers in Radnorshire, South Wales. 

This gathering ground was recommended to the Corpo- 
ration by Mr.—now Sir—Robert Rawlinson as far back 
as 1871. At that time future difficulty began to be fore- 
seen. With the assistance of Messrs. Mansergh and 
Lawson, Mr. Rawlinson made a thorough examination of 
the capabilities of the nearer lying districts of the Severn 
basin, and of the valleys of the Teme, the Ithon, and the 
Wye. The accompanying map shows these gathering 
grounds. In 1876 the Corporation bought up the water 
company, and since then they have gradually developed 





the resources of the Blyth, Bourne, Plants, Perry, and 
Hawthorn rivers and brooks, These drain an area of 





about 111 square miles. Several large first-class storage 
reservoirs have been constructed at various points in this 
district, the largest being the Whitacre reservoir. At 
Whitacre station is also constructed a modern and very 

powerful pumping plant, perhaps the finest to be seen 

anywhere in the Midlands. At Aston station there is 

also very extensive pumping plant. In addition to 

these sources, water is pumped from seven deep 

wells in the new red sandstone. The present expense 

of working and maintaining the various pumping stations 

is £23,000 per annum. This heavy pumping expenditure 

is the result of the gathering grounds lying under 300ft. | 
above ordnance datum level, whereas Monument-lane, 

which is the chief distributing station, lies 532ft. above 

O.D., and for the higher district of Edgbaston the water 

has to be pumped still 70ft. higher to a service reservoir | 
at the top of Hagley-road—602ft. above O.D. 

Altogether there are five service reservoirs and eight 
storage reservoirs, the total storage capacity of these | 
thirteen being about 618 million gallons. It will be 
observed that the gathering grounds and the works in 
general are very much scattered, making the general ex- 
penses greater than they would otherwise be for the same 
supply. A great deal of it is also farm land, and covered | 
by villages and farmhouses. The quality of the water is | 
hard enough to be a source of annoyance and loss to the 
numerous steam-boiler users of the city, and it requires | 
careful filtration to make it good for domestic purposes. | 
Although its quality as delivered at present is decidedly | 
good, it is sure to deteriorate in time, owing to the increase | 
of population and of agricultural and other industry upon 
the area, and also because of the ever-increasing demand | 
made upon the area, whereby more and more of the | 
flood-waters have to be im ded as years go by. 

The city consumption of water has increased from 11} | 
in 1881 to 14} million gallons in 1889, and at present is | 
increasing at a rate rather over 8 per cent. per year. Last | 
year—1890—the supply was close on 5} thousand million | 
gallons. Wegivein the next column a di of the water 
supply and the water rental from the year 1870 to 1890. The | 
dotted curve of water consumption is an attempt to show 
the mean law of increase, eliminating temporary irregu- | 
larities. The dotted lines on the upper part of the water | 
rental diagram show the rental that would have been 
obtained if no reduction in the water rates—such as were | 
made in 1881, 1883, and 1884—had taken place. The | 
diagram shows that the rental would now have 
been above £160,000 instead of £133,000. The grows 
lines on this diagram are not “official,” they have 
been plotted from our own calculations. 
engineer of the water department, Mr. J. W. Gray, | 


@QMONTGOMERY. 


of 60 millions. The masonry culverts will be built of 
such size as to deliver the whole of this quantity. The 
length of this part of the line is about forty-four or forty- 
five miles, including nearly nine miles of tunnelling. The 
line, however, has to cross several rivers and to descend 
into their valleys. At these places the conduit will be 
under very considerable pressure, and the water will flow 
in steel pipes 45in. in diameter. Two such pipes, 


| together capable of delivering 24 million gallons per day, 


will be laid when the line is constructed. Afterwards as 
the rising demand necessitates their addition, other 
similar pipes, each to carry 12 million gallons, will be 
laid down. The bridges to carry these will, of course, be, 
as first erected, all wide enough and strong enough to 
carry the full complement of five pipes. The rivers to 
be crossed are the Wye, the Ithon, the Teme—which 
would be passed twice or thrice—and the Severn, which 
would be passed some miles above Bewdley. The Severn, 
of course, is the most formidable to get over. The length 
of pipe required is about thirty-four miles. The line 
would start from near the junction of the river Elan 
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BIRMINGHAM WATER SUPPLY DISTRICT. 





of any sort. The whole population is about 180 persons, 
and the land is devoted practically entirely to sheep runs, 
there being no agricultural farming. It is so remote 
that it is likely to remain in this condition for perhaps a 
century or more. The water obtained is therefore 
absolutely free from sewage contamination. An analysis 
shows the ammonia to be nil, the organic nitrogen to be 
only ‘017, and the total solid impurity to be 7°78 in 
100,000. The hardness is 2°3 grains of lime bicarbonate 
per gallon, and it is described as “almost perfectly clear.” 
It is thus a soft water of very great purity, and it is likely 
to remain so for an indefinite period. Specimens of the 
new water have been submitted to various chemical and 
sanitary experts with special reference to the possible 
action of lead service yas upon it, and we are informed 
that it has been proved not to be acted on at all by lead. 
The elevation of the ground runs from 800ft. to 2100ft. 
above Ordnance datum. Thus, the water would flow by 
gravity all the eighty miles to Monument-lane service 
reservoir in Birmingham, whence it would flow easily 
to the greater part of Birmingham. Only the high 
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with the Wye at Rhayadr Gwy, and pass near the towns , Edgbaston district would still need to be supplied by 


of Knighton, Ludlow, Bewdley, Kidderminster, and Stour- 


| pumping, and this only through a height of 70ft. Thus, 


bridge. It is more than likely that these towns, along | when the new scheme comes into full operation the cost 


with Cradley, Dudley, Tipton, and West Bromwich, 


| of pumping will be reduced from the present annual sum 


perhaps also Wolverhampton and Walsall, would wish to | of £23,000 to £5000. 


share in the new water supply; while the present | 


The storage reservoirs on the gathering ground will be 


Birmingham water works may possibly be utilised in | built from time to time to meet the increasing demand. 
the future by Tamworth, Nuneaton, Rugby, Coventry, | Mr. Rawlinson in 1871 suggested seven sites for these; 


Leamington, Kenilworth, and Warwick. 


| but this selection cannot be considered final. Mr. Man- 


The water to be collected is that that drains into the | sergh proposes one large compensation reservoir, with a 
Elan and the Claerwen, which are western tributaries of | capacity of 4000 million gallons. About half-way between 
the Wye, themselves uniting a few miles above their | the Elan and Birmingham a reservoir of 1000 million 


junction with that river. 
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Water Rental Scale Unit =£ 10,000 
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estimates that the average daily requirement will be | 39,700 acres. Twenty years’ observations give an average | 
17} million gallons in 1893, 21 in 1900, 30 in 1915, and | annual rainfall of nearly 64in. at the lowest level, and 
= 60 million fifty years hence. The minimum | Mr. Mansergh expects that about 66in. is the average 
supply from the present works is 17} millions, and this | over the whole gathering ground. He reckons on 
is not capable of much increase. Any increase at all can | collecting at least 40in., which on the above area would 
be accomplished only in an uneconomical and unsatis-| mean a total annual supply of 36,000 million gallons, or 
factory manner. The Corporation has therefore takenthe just under 100 millions per day. Some of this is waste 
advice of Mr. Mansergh, who, after a renewed examina- and some must be devoted to compensation, but there 
tion of the problem, recommends the adoption of | ought to remain 80 millions per day when the full com- 
fretionly the same plan as that suggested in 1871 by | plement of storage reservoirs is finished. 
r. Rawlinson. | This district is almost uninhabited. There is one 
The scheme being now promoted is for a daily supply ' small tin mine on it, this being the only works or factory 


The Claerwen forms the ' gallons is proposed. No exact details can be settled until 


the whole ground is carefully 
surveyed. 

In the absence of such 
details only a rough approxi- 
mation to the cost of the 
works can at present be 
given. Mr. Mansergh thinks 
that £4,000,000 will cover it. 
This expenditure would be 
spread over ten years, from 
1892 to 1902. The present 
water rental is £130,000, and 
will have grown to over 
£140,000 in 1892. In that 
year it is proposed to increase 
the water rates to the amount 
of £24,000, making them 
£164,000. The accountants 
employed to make a financial 
investigation of the scheme 
reckon that a natural growth 
of 3 per cent. per annum is 
on the safe side. With the 
increased rates this will in 
1895 produce £180,000, 
£209,000 in 1900, £242,000 
in 1905, £280,000 in 1910, 
and £816,000 -in 1914. 
Allowing 3 per cent. interest 
on capital expenditure, and 
providing a sinking fund 
for the full repayment of 
loans within sixty years 


Water Consumption Scale Unit =1,000,000,000 Gallons . 


southern boundary of the remote western corner of of their contraction, the general effect upon the 
Radnorshire, and the Elan runs right across this corner. | finances of the city water department is expected 
The western boundary of this water shed is on] 
The chief miles from the Aberystwith coast. 

The area above the lowest of the proposed dams is | 


to be that there will be a surplus of income over 
expenditure up to the year 1898, when the accumu'ated 
surplus would be over £160,000. From that year until 
1908 the expenditure would be greater than the income, 
and the surplus in hand would dwindle, until in 1908 and 
1909 there would be a total deficiency. From 1°09 
onwards the excess of income over expenditure would 
rapidly increase. The resulting accumulated surplus 
could be spent either in remitting water rate, or else in 
hastening the complete repayment of the debt, so as to 
wipe it out before the expiry of the sixty years. 

There is only one suggestion that we may venture to 
make for the improvement of these arrangements. Why 
not develope more rapidly the full possible water rent:1 
obtainable from the scheme by inducing the minor tcwn; 
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THE TOWER BRIDGE-—VIEW UP RIVER FROM NORTH PIER. 


(For description see page 300.) 
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on the route to take water from the Birmingham supply? | 


The engagement to supply them need not be a permanent 
one. Some of these towns are in very great need of a 
purer water supply, but are not at present strong enough 


to obtain it independently. They may be better able to | 
do it in the future, either separately or in conjunction | 
with Birmingham, for a still more extended Midland | 


supply. In this same district there is plenty more water 
t» be got by extending the area of the gathering ground 
to the Wye, the Ithon, and the Teme. When a big 


undertaking like this is once resolved upon, its rapid | 


development to its complete possible limits conduces to 
economy in finance. 








TRIPLE-EXPANSION ENGINES, 8.8. VIOLET. 





Messrs. Latrp Bros., of Birkenhead, have recently com- 
pleted important alterations in the London and North- 
_ Western Company’s steamship Violet, which mark ‘what 
is really a new departure in paddle engine construction, 


notwithstanding that it involves the use of an old principle. | 


The Violet had originally oscillating engines. These 
have been removed and-replaced by triple-expansion 
engines, which are the first of the kind. Through 
the courtesy of Messrs. Laird we are enabled to give 


this week engravings of these engines, reduced from | 
Briefly stated, the boat is | 


the original drawings. 
fitted with three steeple engines working on one 
crank shaft. The steeple engine was invented by David 
Napier nearly, if not quite, half a century ago, and it 
quickly became popular, and found great favour on the 
Clyde. It gives a long stroke and a long connecting-rod, 
and the only objection that can properly be urged against 
it is that the guides rise high above the paddle shaft; 
but this objection has never come to anything in practice. 
We have never heard of a single instance in which a 
steeple engine was disabled by a sea, and its use in tugs 
severely tested it in this respect. We believe therefore 
that Messrs. Laird were not only justified in adopting 
the steeple engine in the case of a ship intended to make 
very rough weather passages across the Irish Sea, but 
that really nothing better could have been selected. The 
circumstance that the oscillating engine drove the steeple 
type out of the field is nothing to the purpose. The 
oscillating engine is no doubt the best that it — 
to use, so long as low pressures are adopted, being 
cheaper than a steeple engine all things considered, and 
taking up less deck room. But the experience obtained 
with compound oscillating engines has been by no means 
satisfactory, even when the pressure did not exceed 
90 lb. It is far from easy to make a good job of the 
high - pressure cylinder trunnions, and certain other 
troubles are incurred on which it is not necessary to 
dwell. It would have been practically impossible to put 
triple-expansion oscillating engines in the Violet, and 
Messrs. ird have beyond doubt acted wisely in 
resorting to the old and well-tried steeple type. 

The Violet was built and engined by Messrs. Laird 
for the London and North-Western Railway Com- 


pany, in 1879, for its fast mail and passenger ser- 
vice between Holyhead and Dublin. 


She was put on 


her station in 1880. She is 298°5ft. long on L.W.L., 33ft- 
beam moulded, and 13ft. 11}in. depth of hold. Her mean 
draught on her trial was 10ft. 8in. She was fitted, as we 
have said, with a pair of simple oscillating engines, the 
cylinders being 78in. in diameter, with 7ft. stroke, and they 
developed 8200. indicated horse power. The boilers, 
four in number, supplied steam at 30 lb. per square inch. 
| the heating surface being 12,215 square feet, and the total 
grate area 480 square feet. On her trial trip, with the 
engines running at twenty-eight revolutions, she 
attained a speed of 17°75 knots. Since then she has 
continued to run with regularity, and is known for her 
good passages. About two years ago the London and 
North-Western Railway Company, finding it desirable 
to increase the speed of its Channel steamers, deter- 
mined to re-engine and re-boiler the Violet, and intrusted 
| Messrs. Laird Brothers with the work. Very onerous | 
| conditions were laid down by the railway company. | ing impression. There is a vertical triple-expansion 
|The chairman, Sir Richard Moon, through Admiral | engine placed immediately over the three air pump 
| Dent, R.N., the marine superintendent, insisted that the | cylinders; each steam cylinder and pump cylinder 
| new engines should not occupy greater fore-and-aft space; | being in line, the crank shaft being placed be- 
| the power was to be about 30 per cent. more, and the | tween. The piston-rods of the steam cylinders have a 
existing passenger and cargo space was not in any way crosshead fitted diagonally across the crank shaft, and 
to be encroached upon, nor was the position of the paddle | the air pump rods are fitted with a crosshead having 
shaft to be altered. Having regard to the position of | arms at a similar angle. Both these crossheads are 
the centre of weight of the onginal machinery, and the | connected together by long tie bolts, one on each side 
position of the paddle shafting and boxes, it became a of the crank shaft, thus forming a moving frame in 
matter of impossibility to adopt either horizontal or | which the connecting rod works, on the return con- 
diagonal engines. In short, length, breadth, and depth | necting-rod principle, and makes an exceedingly compact 
being fixed, the only direction in which any development | and smooth running air pump engine. The air pumps 
was possible was in height. To put such a large poweras | being placed below the condenser, effectually drain 
was intended in the small length available rendered the | it, and a vacuum of 28in. is easily maintained. The 
adoption of the steeple engine imperative. Sowell hasthe | main feed pumps are separate, placed one in each 
design been worked out, that thenew enginesdevelope 27 per | stokehold. Each pump is capable of feeding all the 
cent. more power, while the weight of the new is less than | boilers at full power. Near them are also auxiliary steam 
that of the original machinery. The new engines consist of | feed pumps, bilge and fire pumps. Steam is generated in 
| a set of triple-expansion steeple engines, the cylinders being | six boilers of the loco-marine type, at a pressure of 150 lb. 
44in., 70in., and 108in. in diameter, with a stroke of 6ft. 6in. | on the square inch. These boilers are of steel, and are 
The cylinders are bolted without the intervention of | placed in two groups of three each, in two closed stoke- 
any bed-plate, to the engine-room keelsons, by ordinary | holds. Being of comparatively small diameter, they do 
holding-down bolts; and secured to the entablature above | not interfere with the main deck beams, which are not 
by twelve wrought iron columns, four to each cylinder. | cut away. The boilers are lagged with fossil meal com- 
The cylinders are placed in line athwartships, the low- | position to retard radiation. The total heating surface 
pressure being in the middle, the high-pressure on the | in all the six boilers is 10,022 square feet, and the grate 
port side, and the medium-pressure on the starboard | area 282 square feet. Air is supplied to the furnaces by 
side. The piston and piston-rods are of steel, the high- | two large fans situated on the upper deck, driven by two 
pressure and medium-pressure pistons being fitted with | sets of Allen’s compound vertical engines. The air 
Ramsbottom rings, and the low-pressure with Peck’s | pressure is 1}in. of water. A donkey boiler is fitted in 
packing. There is one piston-rod to the high-pressure | the after stokehold for use in port. There is also a 
cylinder, and two each to the medium-pressure and low- | complete electric light installation. The paddle-wheels 
= cylinders. The piston-rods carry three massive | have been reduced in diameter by 24in., retaining, how- 
wstring crosshead pieces. Each of these lower cross- | ever, the same number and area of the floats as before. 
heads has two columns fitted inclined together and All the alterations and improvements have been made 
united at the upper ends by the upper crosshead, the | under the immediate supervision of Admiral Dent, R.N., 
whole forming a triangular framing or “harp.” From | marine superintendent, assisted by Mr. Beal. 
the upper crossheads depend the connecting-rods, also| The run from the Mersey to Holyhead in December 
of steel. As will be gathered, the paddle shafting runs | last was made during hazy weather, and speed not tested, 
through the harps. The guides are supported by | but during a short spell of clear weather the engines were 
massive diagonal pieces springing from the entablature, | worked up to thirty-six revolutions, developing 4087 -horse 
and further secured by a system of stays and tie-rods. power, and speed oy log 19°38 knots. The official trial in 
Owing, too, to the small athwartship space, in which | charge of the company’s officers was made at Holyhead 
it was necessary to place three cranks in lieu of two, on January 3rd, the company being represented by Admiral 
the valve chests had to be placed on the fore side' Dent. The speed was tested over a measured distance of 


and excentric motion dispensed with. The type of valve 
gear adopted is Joy’s, which is well known as possessing 
the good points of occupying little room and giving an 
earlier cut-off and better steam distribution. Piston valves 
are used for the high-pressure and medium-pressure 
engines, and a balanced D slide for the low-pressure 
engine. The reversing gear is attached to the upper 
framing which supports the guides, and is worked by 
Brown's steam and hydraulic engine. The crank pins, 
crank shafting, and paddle shafting are of hollow steel. 
All the bearings have a very large wearing surface. The 
condenser is placed in the fore part of the engine- 
room, and is of the usual marine type. The circu- 
| lating water is supplied to it by a centrifugal pump 
| driven by one of Tangye’s 16}in. compound engines. 
The air pumps are of a special design, the first of 
its kind, and we shall illustrate them in a succeed- 
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about 44 knots, with and against the tide, first with 
boilers working with natural draught only—the fans 
stopped; second, with closed stokeholds, and about jin. 
air pressure, with the following results :— 


Natural draught. Forced draught. 
Speed ... 18°7 19°5 
Steam ... 125 140 
Vacuum... 271 274 
Revolutions... ... ... 32 35 
Indicated horse-power 4070 


The result of the first three months’ working shows a 
very large saving in coal, the quantity put on board per 
trip being now about 30 tons instead of about 50 tons as 
formerly. The sister vessel, Lily, is now undergoing the 
same alterations at Messrs. Laird’s works. 








THE CAMERA CLUB CONFERENCE. 


On Tuesday and Wednesday last week the annual Confer- 
ence of the Camera Club was held at the Society of Arts, 
er Captain W. de W. Abney, president of the Club, in the 
chair. 

The President, after dealing with the subject of interna- 
tional uniformity of weights and measures among photo- 
graphers, and other matters, said that once more they had 
had an announcement that photography in natural colours 
is an achieved fact. In this case they had an assurance that 
the colours were fixed, in which case it would be a distinct 
step in achieving what had long proved a chimera. Whilst 
in Paris last week he had an invitation to see M. Lippmann 
and to investigate his methods, and he found in him not 
only a man of science, which had always been his reputa- 
tion, but a man of modesty in his claims, and ready to give 
every detail. He had seen M. Lippmann’s.coloured spectra, 
and there was no doubt that the colours were due to inter- 
ference, and were, not what he might call true colours, since 
they varied according to the angle at which the plate was 
held, and they showed next to none, if any at all, by trans- 
mitted light. The process as described to him was very 
simple. Mercury was poured into a box of four sides, the 
top and front being open. Against the front the film side of 
the sensitive plate was pressed mechanically, and mercury 
was poured in from behind. The e ure was made to a 
bright spectrum, the blue being less than the red. If 
the relative exposure were correct, and if the development 
were carried just far enough, on fixing, the colours were visible 
by reflected light, and were unchangeable as far as light was 
concerned. The development took place by means of analkaline 
carbonate and the intensification by means of silver. The 
most successful results are obtained when a dry albumen 
film on collodion is used. M. Lippmann stated that if the 
plate were dipped in benzine or other such liquid the colours 
changed, and the red part of the spectrum might be seen as 
blue; but that on drying it reverted to the original colour. 
Farther he stated that if the exposure were not exactly 
correct, and also the development carried exactly far enough, 
the colours were not apparent. He was satisfied that every 
statement made by M. Lippmann was correct, and he 
doubted if he claimed to have discovered photography in 
natural colours, which meant to him (Captain Abney) the 
production of pigments. He thought that M. Lippmann’s 
discovery left the problem of photography in natural colours 
very much as it,was before. M. Lippmann took itup. The 
process was one of extreme difficulty. It was not usual to 
discuss presidential addresses, but he would invite discussion 
on that part of his own which related to weights and 
measures. 

Mr. Leon Warnerke, after speaking about weights and 
measures, named M. Lippmann’s process, and the ‘president 
informed him that that portion of the presidential address 
had not been thrown open for discussion. 

Mr. Lyonel Clark then read a paper on ‘‘The Use of 
Uncorrected Lenses,” in which he dealt with the subject of 
the employment of —- lenses in photograph and told 
how fair results can be obtained by fixing two meniscus spec- 
tacle lenses in a tube, with their concave sides facing each 
other, and with a suitable diaphragm between them. He 
gave figures as to the covering power and width of angle of 
good definition with such lenses, and his general conclusion 
was that they would not work well enough to cause photo- 
graphic opticians to put up their shutters, but would do a 
certain amount of useful work, especially in the hands of 
those photographers who, on esthetic grounds, do not like 
prints sharp all over. 

On Wednesday Major J. F. Nott read a paper on “ Photo- 
graphy and Illustrated Journalism,” in which he recommended 
the use of films rather than photographic plates for taking 
the negatives when quick work is required. 

Mr. A. Maskell wished that Major Nott had told them 
something about making cheap blocks for printing type-high. 

The President asked how a photograph on wood exhibited 
by the reader of the paper had been put on the block. 

Major Nott replied that that was a trade secret. 

Mr. H. Sutton then read a brief paper about a new method 
of producing photo-blocks for newspaper work. He said that 
the process was the result of the labour of years. He had 
been working at the problem since 1881, and only on the 
previous Monday had he obtained results sufficiently advanced 
to be worth bringing before the Camera Club. He had 
effected the direct conversion of photographs into blocks 
without intermediate conversion into fatty ink or bitumen 
images, followed by skilled etching to get type-high blocks. 
A process of this kind ought to give great impetus to the 
graphic arts. He ey electrotyped a relief image 
produced in the gelatine bromide film of an ordinery nega- 
tive; the electrotype is then at once passed on to the printer. 
A gelatine bromide negative is developed with alkaline pyro- 
gallol or quinol, then fixed in strong hyposulphite of soda, 
and washed with care so that it shall not absorb too much 
water. If it be now placed horizontally on a metal plate, 
and gradually heated to 212deg. Fah. by the flame of a 
Bunsen’s burner, the shadows of the image will be seen to 
run all over the plate. If, however, before development the 
negative had also been impressed under a crossed-line screen, 
so that the line screen and the picture would develope 
together, each little dot of the screen image would hold a 
certain amount of reduced silver, bearing some definite pro- 
portion to the action of light and development, and be 
surrounded by a fine line containing no silver where 
the opacity of the screen had prevented action. The 
reduced silver produces a certain amount of insolu- 
bility of the gelatine with which it is in contact, 
and the adjacent soluble gelatine when heated as already 
described, runs beneath the insoluble gelatine by capillary 








action, thus producing dots and an image in relief. This 
capillary action is proportional in some way to the amount 
of reduced silver, and during the heating the two effects of 
relief and graduation are produced at the same time. The 
electrotype is taken direct from the glass negative in 
relief. 

Some specimen prints produced by the process were 

round; some of them were all half-tone, like 
Meisenbach prints; others were brilliant in contrasts and 
rich in detail— engravings in fact. 

The President said that he had devoted much attention 
to photo-mechanical printing ; so far as he was aware, Mr. 
Sutton’s process was quite new. 

Professor Minchin then read a paper entitled “A Review 
of Photo- Electricity.” He said that when light fell 
upon a platinum plate coated with chloride of silver 
emulsion, and placed in acidulated water, with another 
ss plate also in solution, an electrical current is pro- 

uced which can be indicated by a suitable galvanometer. 
Under similar conditions bromide of silver emulsion gives a 
stronger current. If silver plates be used instead of platinum 
plates, reversals may be obtained according to the thickness of 
the layer of silver salt—a thin layer gives a positive and a thick 
layer a negative current under the action of light. Silver 
plates coated with an emulsion of eosine in collodion, 
and placed in a solution of bichromate of potash, will give a 
strong current when exposed to light; he suppo the 
current to be due to the reducticn of the refrangibility of 
some of the incident light by the fluorescent eosine. He 
had tried fluorescine and obtained similar results, which, 
perhaps, are yielded by all the fluorescent dyes. He had 
found that by smearing a layer of melted selenium upon a 
plate of aluminium about fin. long and ,,in. broad, and 
then suitably heating and cooling it upon a porcelain plate, 
the selenium passes through a series of changes of colour; 
and when a uniform brownish tint appears, that one is the 
best for yielding electricity under the action of light. The 
plate is then sealed into a glass tube in the presence of 
a very small clean plate of aluminium, about the size 
of a pin’s head, and the tube is filled with acetone. The 
maximum electrical effect with a couple like this is in the 
yellow rays of the spectrum, and the effect can be increased 
by joining up such cells in series to form a battery. The 
electrical effects are indicated by means of a quadrant 
electrometer. Professor Minchin’s pe r was & long one, and 
gave details about other methods o' ialaing photo-electric 
currents. 

The President, in the course of some remarks upon the 
paper, said that some recent discoveries had been made tend- 
ing to show that there might ibly be a substratum of 
truth in what Mrs. Somerville had stated about the violet 
rays of the spectrum exercising a magnetic action. 

Mr. H. M. Elder, M.A., exhibited examples of what Mr. 
Carey Lea calls “ allotropic forms of silver.” While setting 
forth Mr. Carey Lea’s opinions about these coloured pro- 
ducts, the speaker did not conceal his own opinion that the 
colours are due to the presence of small percentages of 
organic matter. 








BENJAMIN WALKER. 


WE regret to have to announce the death of Mr. Benjamin 
Walker, of Moor-Allerton Hall, senior partner in the firm 
of Messrs. Tannett, Walker, and Co., engineers, Goodmaa- 
street, Leeds. About three weeks ago Mr. Walker caught 
cold, which developed into bronchitis and inflammation of 
the lungs, and he died on the 14th inst. in the seventy-first 
year of hisage. The name of Mr. Walker will always be 
associated with the development of steel making and hydraulic 
machinery, and his firm has long enjoyed a world-wide repu- 
tation. Mr. Walker received his engineering training at the 
works of Messrs. Newton and Taylor, in , and at the 
early age of twenty he was advanced to the position of fore- 
man. He was afterwards engaged at the locomotive works 
of Messrs. Kitson, Thompson, and Hewetson, and then went 
to Belfast to start the works of Messrs. Combe and Dun- 
field—now Messrs. Combe, Barbour, and Company. Return- 
ing from Belfast to Leeds he was employed by Messrs. Kitson, 
at Airedale Foundry, and for some years he was manager 
of their works. In 1851 he invented several important 
appliances for making forgings and reducing their cost, and 
while manager to Messrs. Kitson he invented a self-acting 
motion for steam hammers. He also invented a locomotive 
frame slotting machine, which is in common use in locomo- 
tive works. In 1862 Mr. Walker commenced business at the 

n-street Works in Hunslet, in partnership with 
Messrs. Tannett, the object being to make machinery for the 
manufacture of steel and iron, steam hammers, and hydraulic 
machinery. These works now give employment to upwards 
of a thousand men. A great number of steam hammers has 
been sent by the firm to various places both at home and 
abroad, including what are known to be the largest and best 
steam hammers at present in use in the United States. 
They have also made the largest rolling mill engines, some 
weighing as much as 600 tons; and the largest crane in the 
world, which may be seen at the Chatham Dockyard, and 
which is capable of raising 320 tons per lift, was made at the 
Goodman-street Works. 

Mr. Walker became early associated with the making of 
steel by the process known as that of Sir Henry Bessemer, 
and he has constructed more steel apparatus for making 
steel by this process than any other person in the trade. The 
Bessemer process began to be fairly developed about the year 
1862, and Messrs. Tannett, Walker, and Co. obtained 
a large order for Bessemer machinery from Sir John 
Brown and Co., Sheffield. Ever since that time they 
have been engaged in improving the appliances for 
the manufacture of Bessemer steel. The first and most 
extensive Bessemer plant erected in America was made 
by the firm for the Freedom Iron and Steel Company, 
Philadelphia. Very large Bessemer installations have also 
been sent to France, Belgium, Germany, and Spain. In 1880 
they made for Messrs. Bolckow, Vaughan, and Co., their first 
large plant for the manufacture of steel by the improved basic 
process invented by Messrs. Thomas and Gilchrist, which 
enabled them to manufacture steel from the ordinary Cleve- 
land ores. In 1863 Mr. Walker proposed to make a forging 
press for a Sheffield firm, to be used instead of the steam 
hammers. The proposal was not accepted at the time, and it 
is only during the last few years that the superiority of the 
press over the hammer has been cumgeienl. Mr. Walker 
made forging presses for all the European Governments for 
forging guns and other large pieces of steel. 

When the Tilbury Dock was commenced the order for 
fifty-six hydraulic cranes was given to Messrs. Tannett, 





Walker, and Co. Four years ago the Leeds firm secured 
from the Cardiff Docks an order for the most complete set 
of hydraulic machinery for loading and unloading that 
had up to that time been made. 

Mr. Walker, as will have been seen from what has been 
already stated, was a thoroughly practical mechanic, a man 
in whom the inventive faculty was largel mip and 
one who exhibited great determination and force of character. 
To these qualities were added a genial nature and upright- 
ness of conduct, and no doubt much of the splendid success 
which attended his business career must be ascribed to them. 
Since 1881 the business has been conducted by Mr. Walker 
and his two sons, Mr. Arthur Walker and Mr. F. W. 
Walker, who are now the sole tners in the firm. Mr. 
Walker was a member of the Institution of Civil Engineers, a 
member of the council of the Institution of Mechanical Engi- 
neers, and one of the council of the Iron and Steel Institute 
of Great Britain. A short time ago the Bessemer Medallists 
gave a banquet in {London in his honour—a compliment 
with which he was highly gratified. He was a magistrate 
for the borough of Leeds. Mr. Walker leaves two sons and 
two daughters. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE COST OF GENERATION AND DISTRIBUTION 
ELECTRICAL ENERGY, 

Ar the eighteenth ordinary meeting of the Session, on Tuesday, 
April 7th, the president, Sir John Coode, K.C.M.G., being in the 
chair, the paper read was on ‘‘The Cost of the Generation and 
Distribution of Electrical Energy,” by Mr. R. E. B, Crompton, 
M. Inst. C.E. 

Machinery for the supply and distribution of electrical energy 
came under two heads, namely, the generating plant, comprising 
boilers, steam dynamos, and switching apparatus, and the distri- 
buting plant, consisting of a network of conductors, supplemented 
in some cases by accumulators, and in other cases by trans- 
forming apparatus to change energy from high-pressure to low- 


OF 


ressure. 

Part I.—Cost of generation.—With the high efficiency of 96 per 
cent. which was now attainable in dynamos, the cost of the 
electrical energy ought only to be a small fraction in excess of 
that of a corresponding t of mechanical energy. The wide 
difference between the calculated amount and the figures attained 
in practice were considered. The three items of cost, namely, 
material, labour, and up-keep, were influenced chiefly by the 
‘*load factor,” the design and arrangement of the plant, and the 
local cost of material and labour. The author had given the 
name of ‘‘load factor” to the relation which the actual output of 
any given plant bore to what would be its output if it were 
worked continuously at the full load. In order to compare the 
relative economy of fuel, water, or other material used in 
“— electrical energy, he had fixed on a consumption of 

Ib. of water and 241b. of Welsh coal per unit generated as a 
standard which might be reached in the future, although nothing 
approaching those figures had yet been attained in practice. He 
then proceeded to describe the electrical supply stations from 
which the data for the paper had been obtained, namely, the Ken- 
sington and = gy Electric Lighting Company, and the 
St. James's and Pal! Mall Electric Lighting Company. The load- 
factor of these stations varied from the exceedingly low figure of 
2°5 for the Kensi n station in the month of August to 41°5 on 
one occasion, which was the best load-factor of the St. James's and 
Pall Mall Company’s station, and showed how these varying load- 
factors aff the cost of productions. It was pointed out that 
a limited use of storage plant could reduce the consumption of 
fuel, &c., and shown by a diagram that the proportion of accumu- 
lators should be about 20 per cent., or one-fifth of the whole gene- 
rating plant. The author recommended a return to the older 
type of internally-fired boilers ; the chief cause of the small evapo- 
ration, in low load-factor stations, was the loss of heat incurred in 
getting up eteam.in several boilers for only short periods every 
evening. Several types of boilers which been found to have 
special advantages were described, one important consideration 
being that in electric light stations the space from front to back was 
frequently limited, so that a boiler which could be built up to a 
height of from 14ft. to 16ft. offered several advantages. 

Distribution.—The cost of distributing electrical energy was 
made up of that of the up-keep of the distributing plant and of 
the percentage of the energy which was lost by the fall of 
pressure in the conductors. It followed that the merit of 
competing systems was inversely as the cost of generating the 
units so wasted divided by the up-keep of the conductors. For 
instance, if in distributing 20,600 units to a given distance 
system A wasted 1000 units in a given time, the cost of Mg 
for the same time being £10, whereas system B was' 3000 
units at a cost of up-keep of £3, B was sligktly better than 
A, because 299° ; 1929 : ; 300 to 333. It was difficult to apply 
th of parison to the systems now in use, as the cost 
of up-keep was not yet known with sufficient accuracy. The 
author’s opinion was, that whenever underground mains consisted 
of continuously insulated cables, the sum uired for up-keep 
would be not less than 4 per cent. of the original cost, and was not 
likely to exceed 7 per cent. When, however, the underground 
mains took the form of bare copper conductors with glass or porce- 
lain insulators, the cost of up-keep might be as low as from 1 to 2 
per cent. In this connection the distribution system of the Ken- 
sington and Knightsbridge Company was described, and reference 
was made to the systems of supply for St. James’s and Pall Mall, 
Westminster, Notting Hill, and for the St. Pancras Vestry, also 
that in use at Birmingham. The author had found difficulty in 
obtaining accurate accounts of the cost of distribution by the alter- 
nating transformer system, but all the published accounts had 
shown that the total net cost per unit was greatly in excess 
of that of the low-pressure system. The author had under 
his charge a plant of generating and distributing machinery 
on the alternating transformer system for the public light- 
ing of Chelmsford, a small private demand existing in addi- 
tion. In this case the machinery was worked for long periods 
at a high load factor, so that the cost of generating was 
exceptionally low, and as the load in the transformers was 

rfectly regular it had been possible to so proportion them as to 
i worked continuously at their maximum efficiency. A table 
showed the load factors for this station for the months of 
August and December, 1890, and a twenty-four hours’ load-diagram, 
taken on January 20th, 1891, was exhibited. The annual 
load-factor was found to be 31°0, and the pounds of coal per 
unit generated, 8°88; the pounds of coal per unit delivered, 
10°70, hence the efficiency reached 83 percent. But this was an 
extremely favourable example, and an alternating-transformer 
installation in a medium-sized private house in the Kensington 
district, tested by Professor Ayrton, was found to have a mean 
annual efficiency of only 53 per cent. The remedy for this 
defect in the alternating system consisted in what had been called 
“banking” the transformers. This meant that a district to be 
supplied with electricity should be laid with a low-pressure 
network, in all respects similar to that provided for the direct 
low-pressure system; but in place of the feeders, and at the 
point where the feeder-mains were connected to the network, a 
fireproof and incombustible chamber should be formed under the 
surface of the roadway. In this a number of transformers of 








graduated sizes were arranged, with the high-pressure mains con- 
nected to them, so that the transformers might be switched into 
action automatically as required—that was to say, during the hours 
of light load the smallest only would be in action, the others being 
automatically added as the demand increased 
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RAILWAY MATTERS. 


Tux unfavourable condition of the money markets in 
Paris and Berlin has led the Servian Ministers to postpone the 
construction of the Timok Valley Railway, which was to have been 
undertaken by the French. 


Earty operations will be made in the work of building 
tubular frame wagons at Barrow. The Vulcan Works, which were 
purchased by the ‘ubular Frame Wagon Company, are being meta- 
morphosed entirely, old furnaces and machinery being taken out, 
and new plant substituted. 


Wuat will some of the busybodies who interfere with 
industrial matters say when they read of the meeting at Crewe 
where the drivers petitioned for a fifteen hours day, and show 
that, if prevented from being on their engines more than ten hours, 
they could very seldom get home at night. 


OrriciaL sanction for the construction of the line of 
railway from Hyderabad, in Sind, to Umarkot, has been obtained, 
and the work is to be proceeded with. It is to be constructed on 
the standard gauge, and if no further hitches occur will be com- 

leted within a few months. ‘This line would be only 800 miles in 
length. 


Tue extension of the Natal Railway to Laing’s Neck, 
on the Transvaal border was opened on the 7th inst. Sir Charles 
Mitchell, the Governor of Natal, accompanied by a number of 
officials, received President Kruger and General Joubert on the 
border, a detachment of artillery firing a royal salute on their 
arrival, 


Tue Bill for the proposed new railway across England, 
from Warrington to Sutton on the Lincolnshire coast, came before 
a House of Commons’ Committee on Wednesday. The line is 
called the Lancashire, Derbyshire, and East Coast Railway, and 
will open up a good deal of cross country traffic, and make some 
fine scenery accessible. 


Tue first section of the Midland Railway of Western 
Australia, from Guildford to Gingin, was opened to-day—April 10th 
—in the presence of a large assemblage, by the Governor, Sir W. 
Robinson, who was accompanied by Lady Robinson. Great 
enthusiasm prevailed. The fourth section, which is at the northern 
end of the line, will be opened next week, and the work is pro- 
gressing rapidly, so that it may be completed in time. 

Tue various shops at Ganz and Co.’s wagon works, 
Budapesth, are Bees: 5 far apart, but connected by lines of way, 
the haulage on which has hitherto been performed entirely by men 
at considerable cost, As a central generating station has been 
established by electrically lighting the works, the experiment has 
been tried of fitting an electric motor to the turntables, acting on 
the pivot by means of friction gear. Not only does the electric 
motor turn the table with sufficient rapidity, but it also hauls the 
wagon on and pushes it off. 


o 

THE concession for a secondary railway between Feurs 
and Panissitres, in the Department of La Loire, has been accorded 
to the Lartigue Mono-rail Company; but the departmental 
authority reserves the right to require the substitution of an 
ordinary line of metre gauge in the event of the so-called single 
rail system not answering expectations. The cost of construction 
for 17 kiloms, (104 miles) is limited to 600,000f. (£24,000), which is 
to be reimbu to the company by the department ; and the 
company is to provide the rolling stock, estimated at 136,000f. 
(25440), to include at least two locomotives, two firstand second- 
class composite carriages, two third-class carriages, four closed and 
eight open wagons. 

Writs the Bay railway question still un- 
settled, says the 7imes Lisbon correspondent, one would think that 
the Portuguese would be most careful not to get into similar diffi- 
culties elsewhere, Latent ey hy ny English capital is concerned, 
but the contrary happens to be the case. I now understand that 
there is likely to be a lawsuit in England about the Royal Trans- 
African Railway yg The facts are these. Sen Peres 
obtained a concession for a railway from Loanda to Ambaca. He 
contracted with a syndicate for the construction. This syndicate 
sub-contracted with a railway contractor. Senhor Peres then 
transferred his concession to the Royal Trans-African Railway 
Company, which bound itself in its statutes to observe the con- 
tracts made by Senhor Peres with the syndicate, and by the 
syndicate with the contractor. The contractor had constructed a 
considerable portion of the line when the company refused any 
longer to carry out the contract, and, assisted by the Governor of 
Angola, took forcible ion of the works without the inter- 
vention of judicial authorities, and has since continued the con- 
struction itself. The contractor claims about £360,000, and 
already served a notice on the English trustees. ; 


REFERRING to the system adopted by Charles M. 
Jacobs for the proposed tunnel under the East River, Engineering 
News says Mr. Tacs Sterne, who was associated with Mr. Great- 
head. in—driving the Southwark Tunnel, at London, recently 
informed our Boston correspondent that any form of tunnel — 
a brick lining would be extremely objectionable, and he regard 
the plan proposed as almost, if not quite, impracticable. He would 
leave it to any mining engineer to say whether a tunnel with 
excavation 60ft. wide and 32ft. high, lined with brick 36in. to 42in, 
thick, would be likely to stand. The experience at the Severn 
Tunnel was that with a pressure of but 534 lb. per square inch the 
bricks were fired out of their setting with a report like that of a 
gun, _This setting consisted of one part hydraulic cement to two 
of sharp washed sand, the brick being the best Staffordshire. 'The 
only remedy that could be applied was to reduce the pressure by 
pumping. This required the pumping of 18,000 gallons a-rinute, 
which they have been obliged to continue to the present time. At 
the Mersey Tunnel, which is also in red sandstone, they are obliged 
to pump from 12,000 to 14,000 gallons a-minute. In the tunnel for 
the Croton Aqueduct the leakage through the porous brick lining 
was estimated to be 5,000,000 gallons in the ens months before 
opening, and the permanent continuous leakage out of it is 
from one to two million gallonsa-month. The Metropolitan District 
Railway—one of the London underground lines—has six pumping 
stations in constant operation. 


On Monday last the members of the Manchester Associa- 
tinn of Engineers, to the number of about one hundred and fifty, 
visited the new locomotive and engineering shops of the Lancashire 
and Yorkshire Railway Company at Horwich. They were met by 
Mr. J. F. Aspinall, the chief mechanical engineer of the company, 
who, with other members of the staff, conducted the visitors 
through the various portions of the works, which occupy a covered 
area of about eleven acres. These works are the most modern of 
their kind in the ben age and in their a ments and the 
special tools with which they are equipped may ed as a 
model, but the short time at the disposal of the visitors only 
allowed of the most cursory inspection of the various departments. 
ae of three types of the locomotives manufactured at 

rwich, one an ordinary tank locomotive passenger engine, the 
other an express passenger engine, and the third a goods engine, 
had been speciall brought out for the inspection of the members, 
and Mr, Aspinall explained that all the movable parts, such as 
boilers, cylinders, and main springs, were identical in each engine, 
and interchangeable, the only variation in construction of the 
engines being the framework and in the size of the wheel, which 
are adopted for the special uirements of each engine. After 
the visit, a hearty vote of thanks was, on the motion of Mr. John 
West, the president, accorded to Mr. Aspinall, and he, in 
poe pay. expressed the pleasure he felt in receiving the society, 
and added that at all times he would be happy to offer facilities 
for individual members to visit the works, 


~ 





NOTES AND MEMORANDA. 


Ir is stated that the census returns received in North- 
amptonshire show that in purely agricultural districts the popula- 
tion has declined in the last decade by 10 to 40 per cent. 


A Times correspondent says :—‘ The depth at which 
some of the Belgian coalmines are worked is something prodigious, 
In a pit at Flenu the work is now done at 3700ft.; in a pit at 
Fremerin at 2800ft.; and in the St. André pit, at Montigny-sur- 
Sambre, at 3000ft.” 


282U births and 1723. deaths were registered in London. 
The annual death-rate per 1000 from all causes, which had been 
20°3, 19°83, and 20°9 in the preceding three weeks, declined last 
week to . In —— — Biss —— a ee Bo 
were registe correspondin, annualtrates o' and 18°8 per 
1000 of the estimated populetick. 2x 


In a paper on the “Corrosion of Lead and Zinc in 
Contact with Cement,” M. Seger (Jour. Soc. Chem. Ind.) says :— 
‘The fact that lead ard zinc corrode when in contact with cement 
is due to the alkalinity of the cement, and to the sulphates con- 
tained in the bricks. The solution of these constituents is effected 
by the moisture deposited on the pipes or sheets.” 


Puospuatic chalk, similar to that which we import 
from France and Belgium, has been discovered at Taplow. The 
beds had apparently been worked to some extent formerly for 
agricultural purposes. A paper was read on the subject on the 
25th ult. before the Geological Society, and since then the exact 
similarity of the continental and Taplow beds has been proved. 


In this column of our last impression reference was 
made to a statement which Mr. Herschel made in Nature, as to 
the flying to pieces of a railway tire if running at over 120 miles. 
In the note referred to, although it extends the safe speed to far 
beyond Mr. Herschel’s figure, an error occurs, the correction of 
which places the speed at about 600 miles per hour instead of 150. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
22°9 per 1000 of their aggregate population, which is estimated at 
10,010,426 persons in the middle of this year. The rate varied 
from 18°3 at Brighton to 34°] at Newcastle, 34°2 at Portsmouth, 
and 425 at Hull. The death-rates at Hull had increased in four 
weeks from 20°9 to 42°5, 


Tue total number of persons employed in and about 
the mines of the United Kingdom under the Coal Mines Regulation 
Act during 1890 was 613,233, of whom 4206 were females working 
above ground, the aggregate increase being 49,498, compared with 
the gee year. There were 861 fatal accidents and 1160 
deaths, the number of accidents being thirteen more than in the 
preceding year, and the number of deaths being ninety-six more. 


THE special bulletin issued by the American census 
shows in a striking way the increase in the production of 
anthracite coal. In the census year 1889 the production was 
40,665,000 long tons, against 25,576,000 tons ten years ago. The 
total shipments of anthracite for the ten years 1870-79 were 
195,714,000, and for the ten years 1880-89, they were 315,523,000 
tons, showing an increase of over 50 per cent. in the average for 
the ten years, 


Ir is stated that the highest place in the world 
regularly inhabited is the Buddhist monastery Halne, in Thibet, 
which is about 16,000ft. above sea level. The next highest Galera, 
a railway station in Peru, which is located at a height of 15,635ft. 
Near it, at the same level, a railway tunnel 3847ft. in length is 
being driven through the mountains. The elevation of the city 
of Potosi, in Bolivia, is 13,330ft.; Cuzco, Peru, 11,380ft.; La Paz, 
Bolivia, 10,883ft.; and Leadville, Colo., 10,200ft. 


THE following method of hardening tools is stated b 
the Pr. Mas. Coustr. to be extensively adopted in Switzerland wi 
excellent results:—The tools, heated to cherry red, are allowed to 
cool in a mixture of four resin to two of whale oil, to which 
one part of hot tallow is afterwards added, Without being wiped, 
the tools are afterwards tempered in the ordi way, when they 
are found to keep their edge better than those hardened by any 
ee process, while the hardening penetrates more deeply into the 
metal. 


In the manufacture of acid proof slabs for Glover 
towers, it is preferable to use materials rich in silica for stones 
which are to resist chemical actions, says Thonind. Zeit. If clay 
free from iron cannot be obtained, a suitable mixture is twenty- 
five to thirty parts of feldspar, an equal quantity of rich clay, 
and forty to fifty parts of quartz, “the mass must not contract 
too much on firing. The following mixture may be advantageously 
used for glazing :—Fifty-four parts of quartz, eighty-four parts of 
feldspar, thirty-five parts of levigated chalk, and thirty-six parts 
al a The ngeellionte are moistened and well ground together 

‘ore use. 


Arta recent sitting of the Académie des Sciences, Paris, 
Professor Lippmann explained a new method of reproducing the 
colours of the solar spectrum in the photographic way. Any film 
employed in photography may be used for it, providing that the 
sensitive substance is permanently present in it. Those emulsions 
in which this substance is distributed in the form of fine grains 
cannot be employed for the purpose. Lippmann used in his 
experiments bromegelatine plates. The chief feature of the 
— is that there is under the sensitive film a metallic layer—in 

ippman’s method a thin layer of quicksilver—which reflects the 
rays of light. The further development of the photograph is 

roceeded with in the usual way. The theory of Lippmann’s process 
Is described by him as follows :—The light entering through the 
objective passes without sensible deflection through the sensitive 
film of the plate, and effects, with the light reflected from the 
metallic layer, the division of the film into extremely fine waves, 
each of which has the exact thickness required for producing the 
corresponding colour. The vibrations of light are consequently 
fixed and reproduced almost in the same way as the sound waves 
in the phonograph. Professor Lippmann submitted to the 
Academy the results of his experiments in various plates and 
prints. (See article page 282.) 


In order to ascertain whether a trustworthy examination 
and comparison of different sorts of cement is practically possible, 
a series of Puzzolana and Roman cements have been tested by 
Herr Boehme in the same way as Portland cements are usually 
tested in Germany. The tests were made in accordance with the 
rules laid down officially by which it is required that samples of 
mortar, consisting of one part of cement and three parts of sand 
(gravimetrically apportioned) must have at least a tensile strength 
of 16 kilos. and a strength of compression of 160 kilos. per sq. cm., 
respectively, after the samples have been hardened one day in the 
air, and 27 subsequent days under water. The examination 
showed that the weights of equal volumes of the different kinds of 
cement varied considerably, so that if one volume of cement and 
three volumes of sand (the so-called ‘‘ normal-sand ” was always 
used) were mixed under similar conditions, different gravimetric 
results were obtained. The results proved that the mortars con- 
sisting volumetrically of one part of cement and three parts of 
sand, were inferior to other mortars mixed gravimetrically 1:3. 
As rds Roman and Puzzolana cements, the average results 
were below the above-mentioned official standard, and varied so 
much that a method like that used for the testing of Portland 
cement, cannot be employed for Roman and Puzzolana cements. 
If in bpp eer the cement and sand were mixed gravimetrically, 
ae of volumetrically, the results would be better and more 
uniform 








MISCELLANEA. 


Tue towns of Darwen and Skipton have now decided 
upon the adoption of the Deacon meter for the prevention of waste 
in their water supply. 


THE miners of Durham have decided to erect in front 
of their hall, in North-road, Durham, a Sicilian marble statue of 
Mr. William Crawford, M.P., their late secretary, and one of the 
founders of the Durham Miners’ Association. 


Tue Patent Anhydrous Leather Co. have again been 
successful in securing a — portion of the Admiralty order for 
leather belting. This is the sixteenth year they have been en- 
trusted with these contracts for the various dockyards, 


Ir is sepa coe = ot osempenica for the construction of 
paper mills a’ e nm granted to an English syndicate. 
whose members bear well-known names. Amo’ eae Times 
correspondent says, is the proprietor of the I/lustrated London News. 
The subscribed capital amounts to £150,000, and the Government 
has bound itself to purchase all its paper of the concessionaires. 


Ir has been resolved by the London County Council 
that plans should be prepared of the new sewers on both sides of 
the river, which Sir Benjamin Baker and Mr. A. R. Binnie, 
M. Inst. C.E., the chief engineer of the Council, in their joint 
report on the main drainage of the metropolis, have declared to 
be necessary to meet —— and future requirements. They 
estimate the cost of the proposed works at about two and a 
quarter millions sterling. 


Tue Graving Dock, Barry, is advancing rapidly in the 
hands of the contractor, Mr. Jackson, of Westminster. is dock 
is to be fitted with an unusually large and perfect arrangement for 
emptying, consisting of three large centrifugal pumping engines 
fitted with surface condensers and all the latest improvements, and 
a complete battery of Lancashire boilers. The whole of this 
work has been placed in the hands of Messrs.W. H. Allen and Co., 
of York-street Works, Lambeth. 


Mr. RoBert StTEvENsoN, who last week resigned his office 
as managing director of the Stockton Malleable Iron Company, is to 
be succeeded as commercial manager by Mr. C. J. Watson-Munro, 
who has for many years been the secretary, and Mr. Douglas 
Upton, from the Butterley Ironworks, Derbyshire, is to be the 
works manager. This latter gentleman is a son-in-law of Mr. H. W. 
Hollis, who was formerly at Butterley, but for some years has been 
the general manager of the Weardale Iron and Coal Company’s 
establishments, 


Mr. Campton, one of the Examiners on Standing Orders, 
has decided that the London and South-Western Railway Company 
have not complied with Standing Orders in the case of their Bill in 
regard to the agreements with the Didcot, Newbury, and South- 
ampton Railway Company, and that the Keighley Corporation 
have also failed in regard to additional provisions to be inserted in 
their Bill for the purchase of an estate for a public park and 

leasure ground. e Harrow-road and Paddington Tramways and 
‘aff Vale Railway Bills, however, have passed the Standing Orders. 


GRavE apprehensions are felt in Southampton for the 
safety of the fine new grain store just constructed on the quay for 
the Harbour Board, to enable vessels to berth alongside. Exten- 
sive dredging in the harbour has been carried on, and it is supposed 
that a vein of sand has been struck, permitting the water to get 
behind the wall and soak away the ground as the tide recedes. 
The foundations of the largest store oe given way, and a con- 
siderable crack has occurred at the corner, extending from the top 
to the bottom of the buildi A shaft has been sunk to get the 
water away, and efforts have been made by shoring up to save the 
building. The above we repeat from the Standard. This would 
seem to be a case for Mr. Kinipple’s system of solidifying by means 
of cement injections, and not for pumping away the water. 


THE introduction of power into mansions and public 
buildings for driving electric light machinery affords an oppor- 
tunity for providing a high-pressure water supply for fire-extin- 

ishing purposes. In some cases the boiler existing is utilised for 

riving a fixed steam fire engine arranged to charge a system of 
tydrants, as at Colonel North’s new mansion at Eltham, and in 
others a fire pump has been provided to be driven direct from the 
engine, a simple arrangement being fitted for putting the pump in 
or out of gear at will. This system has been ddented with Merry- 
weather’s pumps by Mr. Ed. de Segundo for Mr. Hanbury’s 
mansion at Ware, a a steam-raising boiler by the same makers 
being also provided. With this the steam fire-engine can be 
worked in seven minutes after an alarm of fire, should steam not 
be up in the ordinary boiler, or it can be used to drive the electric 
light machinery in case of accident to the ordinary boiler. 

In view of the large number of orders in hand for 
steam and electric launches, tugs, &c., together with others 

romised and in course of negotiation, Messrs. Woodhouse and 
wson United Limited have resolved to extend their riverside 
premises, and have just purchased a piece of ground situated close 
to Kew Railway Bridge on the Surrey side, with a frontage 
to the river of between 600ft. and 700ft., the total area being 
about two and a-half acres. For the buildings, the necessary plant 
and machinery to carry out the work alluded to above, arrange- 
ments have already been made. The company will also have good 
dock accommodation in connection with the above, where tugsand 
barges can safely lie while undergoing any necessary repairs and 
alterations to machinery, propellers, shafting, or inspection of 
bottoms. The new works are nearly opposite the two existing 
yards of the company, and will, it is expected, be in working order 
in the course of the next two months. 


Tue Middlesbrough Chamber of Commerce has called 
the attention of the Foreign-office to the commercial treaty which 
was signed on February 5th, and came into force on April Ist, 
between the United States and Brazil. This treaty has only 
become known to us in England when it has come into force; but 
on the Continent they have had cognisance of it earlier, fcr they 
are already taking diplomatic action. This treaty will be very 
detrimental to our iron, steel, hardware, and machinery industries, 
particularly the two latter. Our trade has been growing greatly 
with Brazil, and last year the value of our exports to that country 
of the above-named articles was over £1,500,000, steam engines 
and other machinery figuring for nearly £700,000. What is needed 
is, that our Foreign-office should induce the Brazilian Government 
to put us on a par with the United States by giving us most- 
favoured-nation treatment, more particularly as most of the money 
for the railwaysand other public works in Brazil has been furnished 
by English investors. 

Tue fifty-three hours question continues to agitate the 
trade in the Manchester district, and seems not unlikely to result in 
some unsettlement of the relations between the employers and 
employed. At a numerously attended meeting of the Iron Trade 
Employers’ Association, held last Friday, it was resolved not to con- 
cede the demand for fifty-three hours, which had been sent in by the 
men for the second time ; this week a meeting of the men is being 
held to consider what steps should be taken with reference to this 
refusal on the part of the Employers’ Association. A 'y several 
important firms in the district outside the Association have granted 
the concession of fifty-three hours, and although the men connected 
with one society at least are not disposed to resort to a strike to 
enforce the demand, generally the more important section of the 
workmen are determined to cease work with a view of enforcing 
the fifty-three hours per week upon those employers who have not 
complied with their demands. Some of the largest employers 
seem very determined not to give way, and a further meeting of 
the Association will be held next Tuesday, when they will have 
before them the definite decision of the workmen. 
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HORIZONTAL DRILLING AND BORING MACHINE 


THE NORTHERN ENGINEERING CO., HALIFAX, ENGINEERS, 


HORIZONTAL DRILLING AND BORING 
MACHINE. 


THE above engraving illustrates a recent form of this 
type of horizontal drilling and boring machine. The 
work to be done is fixed upon the table, which is stationary 
when in use, and has compound slides, and rising and falling 
motion, thus allowing of any number of holes being bored or 
drilled ——s parallel, and faced also. The boring bar is 
driven by steel internal screw and spindle, with variable feed 
motion, from 20 to 130 cuts per inch. The mechanism for 
this is readily understood from the engraving, which clearly 
illustrates it. The machine shown is one of five sizes, and is 
the fourth in size, capable of boring to 15in. diameter and 
36in. in length, and the table admits objects 15in. in length, 
the weight of the machine being 5:5 tons. 








THE TOWER BRIDGE. 


THE new bridge now in course of construction over the 
river Thames, near the Tower, will before long be one of 
the sights of London. Since the summer of 1886, when the 
Prince of Wales, on behalf of her Majesty the Queen, laid 
the foundation stone, the work has been steadily progressing. 
Two immense piers—the largest in the world—have been 
sunk in the bed of the river, and the masonry at the shore 
ends completed ;. but it is only during the last twelve months 
that the general public have been made aware, by seeing it 
gradually grow up, week by week, to a height of 150ft. above 
high water, that a gigantic work was going on in their midst. 
The problem, which was the best way of bridging the Thames 
at so important a point, was a very difficult one to solve, 
since to build a structure similar to the other Thames 
bridges would have entailed either buying up the wharves 
between it and London Bridge, or compensating the owners, 
at an enormous expense, while a high-level bridge which 
would allow the shipping to pass under it was out of the 
question, owing to the steep approaches it would entail. 
The Corporation of London, therefore, adopted the designs 
of Mr. J. Wolfe Barry, the engineer-in-chief, for an opening 
bridge, not like an ordinary swing bridge over a dock 
entrance, but one which opens vertically on the “ bascule”’ 
principle. Such a bridge must, of course, block the road 
traffic when open for the river craft to pass; but this will 
not affect foot passengers, who are able to cross at all times 
by ascending to fixed footways, which are placed over the 
opening span at the height of 150ft. above high water, at 
which level they do not interfere with the ships passing 
under them. Hydraulic hoists will be provided for passengers 
using these footways. 

The skeleton of the bridge, or that portion which really 
carries the weight of the roadway, is of iron, and is now 
well advanced, being built to the full height on the northern 
pier. These large columns, which can now be seen standing 
up so prominently, will, however, be finally surrounded by 
masonry, purely for architectural reasons, and that the 
structure may be more in keeping with its near neighbour, 
the Tower of London. The cost of the bridge is estimated 
at about three-quarters of a million, including the expensive 
machinery necessary to open it whenever required. The two 
leaves which form the moving portion weigh some 2000 tons, 
and these have to be so nicely balanced, that by merely turning 
a tap they are caused to open or shut at will. In the 
complete bridge there is some 12,000 tons of iron used, a 
large portion of which is now either erected or delivered at 
the site. 





The work at the bridge is carried on under the personal | 
supervision of Mr. E. W. Cruttwell, the resident engineer. | 
Messrs. Sir William Arrol and Co., of Glasgow, who con- | 
structed the new Tay and Forth bridges, are the contractors | 


for the ironwork, and Mr. J. E. Tuit is their engineer at the 
bridge, who is responsible for the erection of the work. It is 
expected that the bridge will be completed and ready for 


traffic by the end of next year. Our readers will remember 
that by the courtesy of the engineer, Mr. John Wolfe Barry, 
M. Inst. C.E., we were enabled to publish a complete series of 
drawings showing the construction of this bridge, a bridge 
which is unique in many particulars. The engravings which 
we now publish show the present state of the works. From 
the engraving on page 301 it will be seen that the iron and 
steel structure forming the load carrying part of the north 





Fig. 1 


pier superstructure, has now reached a height of about 150ft., | 
and that the north abutment superstructure has reached the 
height of the chain girder saddles. The engravings on page 
296 and on page 302 are explained by their titles. 








McDOUGALL'S ANTI-PRIMER. 


THE accompanying engravings illustrate an apparatus 
which is being brought out by the Chadderton Ironworks | 
Company for separating the 
water from steam, and con- 
veying the intercepted water to 
the water space of the boiler 
by channels or passages in 
which there is no current or 
rush of steam to impede its 
return. In the usual provisions 
made to prevent priming, no 
attempt is made to secure the 
return of the priming water, 
except by again meeting the 
current of the outrushing 
steam, which carries the water | 
along with it. The apparatus is shown as applied to a | 
‘Lancashire boiler, the illustrations showing a longitudinal 

















and a sectional view. The apparatus consists of a casing C 
containing a series of water pockets P. The water pockets 
have slots at the upper side B, through which the steam 
issuing from the boiler is compelled to pass, there being no 
other outlet. Fig. 3 is an enlarged view of one of the water 


pockets. The pockets are made somewhat after the form of 
an arch, the steam and 
opening J passes on bot 


riming water entering the slot or 
sides of the arch; the water is 


Fig 2 


carried along the bottom of the channels P to the lower 
chamber or water space W connected with the dip pipe D, 
the lower end of which passes into the water, and thus both 
the dip pipe and water passages are free from any current of 
steam. he apparatus prevents the dirt and scum being 
carried into the working parts of steam engines. The scum 
flows with the water back to the boiler. 








Tue RoyaL AGRICULTURAL SocreTY: Prizes FOR PLOUGHS.— 
The council of the Society has resolved to offer a number of prizes 
of £10 and of £5 for single and double-furrow light, heavy, land 
ploughs, digging ploughs, and one-way ploughs. The trials will 
take place in the neighbourhood of Warwick in the spring of 1892. 

Turk Nava Exuipition.—H.R.H. the Prince of Wales has 
approved of the following suggestion made by Sir George Chubb, 
ae man of the finance committee, in connection with the opening 


| of the Royal Naval Exhibition on the 2nd of May. A model 2ft. 


in height of the new Eddystone lighthouse has been prepared and 
will be placed on a glass estal on the platform, and at the 
moment for declaring the Exhibition open his Ruyal Highness the 
Prince of Wales, on behalf of her Majesty the Queen, will ges a 
miniature door in the model lighthouse by means of a small gold 
attachment, By an electrical communication a gun will be fired 
and the Royal Standard hoisted on the top of the full-size model, 
170ft. high, of the old Eddystone lighthouse in the grounds; the 
same action will also hoist a miniature flag and flash the electric 
light on the model of the new lighthguse on the platform, 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


We have so fully reported the proceedings of the 
Institution during its recent meeting that little more 
remains to be said. The only two papers of those read 
on Friday, the 20th ultimo, which possessed special 





interest for our readers were that by Mr. Mudd, which | 


we gave in full in our last impression, and one by Mr. 


David Joy, which we publish this week. The discussions | 


on neither paper possessed sufficient value to deserve 
reproduction in our pages in a complete form. Dr. 


either in the shell or the end-plate, and was as objection- 
| able in one as in the other. Mr. Mudd’s furnaces had 
|the very seams where they joined the end-plates 
‘to which he objected. Regarding lathes and crank 

shafts, he agreed that Mr. Mudd’s system was admirable, 
| but other methods were used equally good. Thus, in the 
shops of a firm with which he had been connected, the 
| lines of shafting were always laid off with sights and 
battens. In speaking of three lengths of shafting, 
| the author of the paper had omitted to refer to the most 
| troublesome thing of all—the boring of the holes in the 


Kirk opened the discussion on Mr. Mudd’s paper, and | coupling discs with sufficient accuracy to make all the 
accepted that gentleman's views as to howa boiler should | parts thoroughly interchangeable. Messrs. Hawthorn met 
be put together; but he added that special plant and | the difficulty by using a cast iron template, and boring 
appliances were needed. He himself had welded fianges all the coupling holes through it, and so got absolute 


for a dozen years, and encountered no difficulty in doing 
so. He agreed with Mr. Mudd as to how crank shafts 
ought to be turned up. When the shafts bolted together 
were swung in a lathe, they were certain to deflect 
unless they were supported on the lathe bed, and 
then they were dependent for ultimate accuracy on 
the carrying saddle. Dr. Kirk never had any difficulty 
in turning up each length separately, and then bolting 
the three lengths together. As to piston packing, he had 
no doubt that there was an atmosphere of steam behind 
all piston rings. He gave particulars of an experiment 
which he had made to test the tightness of piston rings. 
He fitted two pistons on one rod, and packed them with 
Ramsbottom rings. They were in an open-ended cylinder. 
He admitted steam behind them, and drove them back- 
wards and forwards by means of an excentric on a shop 
shaft, at about 150 revolutions per minute. He found 
that the piston which pressed against the steam always 
leaked, while on the next stroke, when followed by the 
steam, it was tight. This was true for both pistons. 
When a piston had a tail rod, care must be taken to leave 
the ring free to follow the cylinder; when there was no 
tail rod, there must be a thick junk ring to act as a 
steadier and guide for the piston. 

Mr. Fothergill generally endorsed Mr. Mudd’s views, 
stating that he had several sets of his machinery and 
boilers at work, which gave him perfect satisfaction. The 
arrangement used by Mr. Mudd was excellent when it 
was necessary to keep a boiler low, as it gave facilities 
for repairs. 

Mr. Milton dissented from Mr. Mudd’s views concern- 
ing the best method of making boilers. Nearly 99 per 


cent. of the marine boilers made in this country have | 


flanged ends, and not flanged shells. The great objec- 
tion to the latter system was that it entailed the neces- 
sity for annealing the shell plates, which annealing was 
a very serious thing to undertake with plates over an 
inch thick, 16ft. long, and 5ft. or 6ft. wide. Mr. Mudd 
could not secure an absolute fit, because the flanging 
machine puckered the plate, and the puckering was 


accuracy. The bolts were all interchangeable as well as 
the crank shafts. ; 
Mr. Mudd had practically no one to reply to but Mr. 
| Milton, as the others ersagreed withhim. The pucker- 
| ing difficulty existed, he said, more in name than reality. 
| It would be much better, no doubt, if the shell could be 
| turned, and some day he hoped to do it; but meanwhile 
he found that the rivetting machine drew the plates 
together, and took the pucker out. As to the furnaces, 
they were so thin that they must not be compared with 
shell and end plates. They were easily drawn with the 
plying hammer. Mr. Mudd is now carrying out an 
experiment with a hydraulic expander. Mr. Milton’s 
objection that Mr. Mudd’s system entailed a large water 
space was not an objection at all, as most engineers 
held that a large water space was a good thing. Con- 
cerning the interchangeability of shafts, Mr. Milton had, 
he thought, laid too much stress on the question of 
accuracy of holes, because after the shafts had been at 
work some time they would certainly find that the holes 
had suffered a little, and when a change was made a rose 
bit must be put through to true them up, and a slightly 
larger pin substituted for those which had been in use. 

The final paper read was that by Mr. Joy on an 
assistant cylinder for marine engines. We give it in 
full in another page. The discussion was begun by 
Mr. Bevis, sen., of Laird’s, who began by explaining 
that it was really his son, Mr. Bevis, jun., who had 
carried out the practical part of the work, and to whom 

| the credit was due for the suggestions referred to by Mr. 

| Joy. Mr. Bevis went on to say that he personally 

| attached more or nme to Mr. Joy’s cylinder as a 
balancing adjunct than as an assistant. But be this as it 

| might be, there could be no doubt that the invention 
worked very well indeed, and eliminated all trouble with 
heating excentrics. 

Mr. Thom criticised Mr. Joy’s arrangement, and 
described what he had done himself. He used a piston 
which passed over an equalising port and caused com- 
pression, and he did not agree that double action was 











necessary. When a valve weighed three tons it would 
fall fast enough. The compression was wanted below to 
help it up. No means had been provided for getting rid 
of water. He thought Mr. Joy’s arrangement must be 
wasteful, as the assistant cylinder represented a certain 
horse-power, and would use at least 6 lb. of coal per horse 
per hour, but the same work done by excentrics would 
not demand more than 1} lb. per horse per hour. In a 
horizontal engine, however, Mr. Joy's double action gear 
would no doubt work very well. 

Mr. Basil Joy spoke to the point. He said that his 
father had confined his attention to the theory of the 
matter, and he would confine himself to the practical 
results of trial. It would be seen that there were four 
levers for adjustment, the two middle levers adjusting 
the stroke of the small valve, while the two outer levers 
were to shut the steam off, and to couple the two ends of 
the cylinder, and so throw it out of action. It was 
— to put one’s hand on the low-pressure link, and 
eel whether it was knocking or not. e had thrown the 
assistant cylinder out of action and the knock became 
plainly perceptible. It was quite removed by putting 
the assistant cylinder in action. The effect was as though 
a soft washer had been put between the parts. This was 
on H.M.S. Skipjack. The handles were largely done 
away with in the next ship fitted, the Almirante Lynch. 
Indicator diagrams taken from the assistant cylinder were 
inscrutable puzzles at first. This was the result of 
leakage. The difficulty was easily overcome, and the 
diagrams shown would speak for themselves. 

Mr. David Joy, in replying, said he had to thank 
Messrs. Laird for taking up one of his ideas, as he had 
had years before to thank Mr. Webb for trying another 
of his inventions. Mr. Joy thought that Mr. Thom did 
not know practically anything about Mr. Joy’s work. 
There was a very old patent of Mr. Joy’s referring to 
steam hammers, in which much the same idea was 
involved. They had no trouble from water. Drains 
and taps had been fitted originally, and removed subse- 
quently as useless. What Mr. Thom had said about 
power consumed was quite on one side of the mark. The 
diagrams did not represent consumption of steam in any 
way. Steam was used merely as « cushion, pushing up 
a good deal and pushing down a little, just enough to 
take up momentum and prevent knock. Mr. Thom 
forgot, too, that he—Mr. Joy—worked his valve now 
almost without friction, and the friction of an excentric 
in its hoop was no small thing. Any amount of balance 
could be got at pleasure by altering the small valve. 

The proceedings terminated with the usual vote of 


thanks. It has been announced that the proposed 
summer meeting will not be held in Live 1 or the 
North, but in London, towards the end of July, and will 

robably last three days. The programme will include a 


inner at the Naval "xhibition. 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Bovvzav, Ru Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Mesars. GEROLD AND Co., 

LEIPSIC.—A. TwieTmMEveER, Bookseller, 

NEW ae News Oompany, 88 and 85, 
Bt: 


at 7.80 p.m, Papers: ‘‘A New Type of Water Motor,” by Mr. A. Sealy- 
Allin, Stud. Inst. C.E. ‘Hydraulic Power as Applied to Pressing 
Machinery,” by Mr. H. Evington, Stud. Inst. C.E. 

Society oy CuemicaL Inpustry.—London Section.—Monday, April 
20th, at Burlington House, at 8 p.m. ‘Stoneware and its Application to 
Chemical Apparatus,” by Mr. W. P. Rix. 

8. Rideal and Mr. A. P. Trotter. 


Roya Instirution, ewe Ly 18th, Professor Silvanus P- 
Th , D.8e., 


“Tanning by Electricity,” Dr. 





PUBLISHER'S NOTICE. 


*.* With this week's number t0 taued « Two-page Supplement of 
ving of the Triple-Expansion Engines of the London and 


ne 
“an og Western Railway Company's SS, Violet, Hvery copy as 
issued by the Publisher. includes « copy of the Supplement, and 


subscribers are requested to notify the fact should they not receive it. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*.* Wecannot undertake to return drawings or manuscripts ; we must there- 
“fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 

correspondents that letters of inquiry addressed to the public, am: intended 
jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received Ly us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these inatructions, 

R. E. W. (Budapest).— The train weighed about 80 tons of 2240 1b. 

H. C.—We cannot see that your letter contains any information that is 
new. The notion of utilising the Maplin Sands as a sewage farm is one 
with which our readers are quite familiar. 
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GOULD'S HYDRAULIC RAM. 
(To the Bditor of The Engineer.) 
Sir,— We shall esteem it a favour if any reader can tell us who are as 
makers of Gould's ram. Ww. 
London, April 8th. 





SMELTING ANTIMONIAL COPPER. 
(To the Editor of The Engineer.) 
Sir,—Will any reader give me the name of any smelting firm who can 
treat grey antimonial copper ore, so as to extract both the copper and the 


antimony ? ALGERIAN, 
April 14th. 





PARCHMENT PAPER BEARINGS. 
(To the Editor of The Engineer.) 

Sirn,—A few years ago I saw an account of experimental trials of 
bearings made of Sy gee oe paper. The material was well spoken of, 
and it was proposed for axle-boxes and for shafting and other bearings, 
Can an, ee inform me of the results of actual work of bearings 
80 G. 0. 


Bre be April 13th. 
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THE Sasteewvindl Cr 38 Pk. aM ril 

or Civit Enoineers.—Tu 2ist, at £5, 
Great George-street, Westminster, 8.W., 8 p.m. " inary -K Ae, 
Paper, “The Cost of ng Generation and Distribution of Electrical 


Energy,” by Mr. R, E. B. Crompton, M. Inst. C.E. Friday, April 24th 


'| in any case a secondary consideration. 


: duction. 





B.A., M.R.I., on ‘ The Dynamo.” The evening dis- 
course on ’ Friday, April 24th, will be given by the Rev. Canon Ainger, 
M.A., LL.D., on * Euphuism—past and present.” 

Soot ETY or Arts.—Monday, April 20th, at 8 pm. Cantor lectures. 
“The Decorative Treatment of Natural Foliage,” by Hugh Stannus, 
F.R.1.B.A. Lecture 11.—Education of nature—Preliminary studies-- 
Avoidance of symbolic plants—Choice of normal plants—Clearness in 

of artificiality. aa pril ae, at 4.30 p.m. 
Foreign and Colonial Section. “ China,” by Sir Thomas Wad e, G.C.M.G., 
K.C. Wednesday, April 22nd, at 8 = 2 eee meeting. se Bi-me- 
tallism,” by Sir Gu Ito Molesworth, 

Tue Institution or ELEcTricaL banner —Thursday, April 23rd, at 
the Institution of Civil Engineers, 25, Great George-street, Westminster, 
8.W.,at8p.m. ‘On some Effects of Alternating Current Flow in Con- 
ductors having Capacity and Self-induction,” by Dr.?J. A. Fleming, 
Member, ‘A Few Calculations on Electrical Shocks from Contact with 
High-pressure Conductors,” by Major P. Cardew, R.E., Member. 











DEATHS. 

On the 23rd none drowned near Bahia, Brazil, Arracr Josern 
Epwin Arca, A.M C.E., F.8.1L., in his 29th year. 

On the 19th ‘ae off Ocleanbo, on his voyage to England on s.s. 
Khedive, CHARLES Epwarp Car Monrresor, Civil Engin.er, D.P.W., 
— second son of C, F. Montresor, Bengal Civil Service (retired), aged 

33 years. 
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THE LABOUR COMMISSION, 


On Friday, the 10th inst., Mr. W. H. Smith read to the 
House of Commons, first the terms of reference, and then 


308 the names of the Royal Commissioners approved by her 


Majesty :—‘‘To inquire into the questions affecting the 


309 | relations between employer and employed, the combina- 


tions of employers and of employed, and the conditions 
of labour, which have been raised during the recent trade 
disputes in the United Kingdom. And to report whether 
legislation can with advantage be directed to the remedy 
of any evils that may be disclosed, and, if so, in what 
manner.” The Marquis of Hartington, M.P., the Earl 
of Derby, K.G., Sir Michael MHicks-Beach, M.P., 
Sir John Gorst, M.P., Mr. Mundella, M.P., Mr. L 
Courtney, M.P., Mr. H. Fowler, M.P., Sir E. Harland, 
M.P. (shipbuilder and engineer), Mr. J. C. Bolton, 
M.P. (chairman Caledonian Railway), Mr. Gerald 
Balfour, M.P., Mr. Jesse Collings, M.P., Mr. T. 
Burt, M.P. (Secretary of the Northumberland Miners’ 
Association), Mr. W. Abraham, M.P. (South Wales 
Miners’ Committee), Sir Frederick Pollock (Corpus 
Professor of Jurisprudence, Oxford), Professor Marshall 
(Professor of Political Economy, Cambridge), Sir W. 
Lewis (manager of Bute Docks, Cardiff), Mr. T. H 
Ismay (managing director of White Star Steamship 
Company), Mr. David Dale (ironmaster), Mr. G. Livesey 
(chairman of South Metropolitan Gas Company), Mr. W. 
Tunstall (cotton - manufacturer), Mr. J. Mawdsley 
(Amalgamated Association of Operative Cotton Spinners), 
Mr. Tom Mann (President of Dock Labourers’ Union), 
Mr. Edward Trow (secretary of Board of Conciliation of 
the Iron and Steel Trades), Mr. Henry Tait (chairman of 
the United Trades Council, Glasgow), Mr. 8. Plimsoll, 
Mr. Hewlett (managing director of Wigan Coal and Iron 
Company), and Mr. M. Austin (secretary Irish Democratic 
Labour Federation), compose the Commission. 

The list has met with qualified approval on all sides, and 
it would, we believe, be impossible to select men more 
competent and clear-headed than the majority of those 
named. Itis, however, open to question if they are really 
the most suitable for the discharge of the important duties 
they have been appointed to perform. Itis highly desirable 
that they should present an unanimous report. It is 
difficult to believe that unanimity will be the result of 
their labours. Such men as Mr. Ismay, for example, and 
Mr. Tom Mann are scarcely likely to agree on the policy 
of dockers, or the causes which have led to such events as 
the Southampton and Cardiff strikes. Nor is it probable 
that Mr. Livesey and Mr. Abraham will hold congenial 
views regarding the action of coal miners. The para- 
mount objection, indeed, to the constitution of the Com- 
mmission, is that not a few members are far more 
suited to give evidence than to receive it. Onthe whole, 
it will be wise not to expect too much from the report, 
and it is, we think, fortunate that the report may be 
It is not so much 
what the members of the Commission think, as what those 
most interested will learn, that has to be considered. We 
have long held, and often pointed out in this journal, 
that by far the larger number of strikes is due to 
ignorance ; and that if the men fully understood all the 
conditions under which the trade of this country is carried 
on they would be far more slow to turn out than they are. 
In most trades a considerable proportion at all events of 
the men know something of the ostensible cost of pro- 
Thus, for example, cotton operatives of the 
more intelligent order know what raw cotton costs, and 
what cotton cloths apparently sell for. But as a rule 
workers are densely ignorant of all that concerns the 
art of selling. They understand nothing of discounts, 
bad debts, incidental charges, commissions, and the 
hundred and one leaks which tend to drain the 
employer’s pocket. -It is for this reason that we 
so constantly find co-operative mills financial failures. 
The working men believe that gigantic profits are made. 
They start in business for themselves, determined that 
those profits shall go into their own pockets, and they 
find too late that gigantic profits have no real existence, 
and that the profits actually made are earned by hard 
work and special aptitude for business ; so that, in a word, 
they represent only a legitimate return for labour, and 
anxiety, and risk. On the other hand, it is not to be 
denied that the masters are not careful in any way 
to instruct their men; or disposed to labour to ‘ang 





about that better feeling which would result if both 
masters and men had confidence in each other. If the 
men were convinced that the masters paid all that they 
were legitimately able to pay, while the capitalists held 
that the men were doing their best to give a fair day's 
work for a fair day’s wage, then the agitators and the 
getters up of strikes would find themselves left without 
occupation, and would be compelled to earn their bread 
by honest labour, to the great benefit and satisfaction of 
the community at large. 

The appointment of the Labour Commission has been 
mainly ie to what is known as New Unionism. To do 
the older and more influential and important. trade 
unions justice, they have given little trouble; and their 
strikes have, in most cases, been justified by the cireum- 
stances of trade. It is unfortunate that such strikes 
should be necessary at all; but they have been carried 
out without much acrimony or ill feeling, and have repre- 
sented little more than that higgling of the market 
concerning which political economists have so much to 
tell us. Of course we know that there have been excep- 
tions—strikes quite unjustifiable; but these have brought 
their own punishment with them. Until New Unionism 
came into our midst, turbulence and violence were com- 
paratively rare. Is it likely that the report of the Labour 
Commission will put the relations of capital and labour 
on a better footing? It is doubtful. But there can be 
no doubt that judicious action on the part of the Com- 
mission will bring to light facts which are now in the 
dark; and ought to enable the public in general to under- 
stand clearly what is the ground for the course taken by 
labour, and the reasons why that course is strenuously 
resisted by the capitalist. 

A very slight acquaintance with recent events will 
suffice to show that New Unionism carries on war not 
only against the capitalist, but against labour. The 
fundamental principle on which it works is that the 
number of members of any union shall be limited, and 
that no non-unionist shall be permitted to work at all. In 
carrying out this policy physical violence is freely 
employed to convince the recalcitrant, and fnghten the 
undecided. Let us take an example—the strike at the . 
Manningham Mills, in Bradford. Nearly 5000 hands have 
been idle for over sixteen weeks, and the loss incurred by 
the idlers amounts to probably £16,000 or £17,000 per 
month. A section of the operatives—the spoolers— 
becoming tired of semi-starvation and inactivity, resolved 
to go back to work. This was a thing not to be per- 
mitted »y their fellow workers. The columns of our daily 
contemyoraries have told the world what followed. 
The strikers have not the smallest chance of suc- 
ceeding. It is noteworthy that strikes carried out on 
New Union rules never do succeed. The history of 
the movement is a nearly continuous record of failure— 
failure due to the fact that the strikers are fighting 
against conditions which the masters can no more 
control than the men. If we assume that the work- 
ing men of England possessed even the average 
amount of common sense, they would not suffer them- 
selves to be led into disastrous wars with capital and 
their fellow working men, unless they were densely 
ignorant of the laws under which trade is carried on— 
laws which have not been fixed by any country, or people, 
or Government, but which have grown up amongst us, 
and which are apparently as unchangeable as the orbit 
of the earth. In the hope that the publication of the 
evidence taken by the Labour Commission will do some- 
thing to dispel this ignorance, we contemplate its 
appointment with satisfaction. From the Report we 
expect very little. In so far as it will be unanimous it 
will be colourless. Possibly the best result would be 
that each member of the Commission should state his 
own particular views at sufficient length to remove all 
obscurity. 


THE BRENNAN TORPEDO. 


ApmirAL Mayne, M.P., failed to elicit from the 
Secretary of State for War, in the House of Commons 
a short time ago, any information as to the number of 
Brennan torpedoes that have been provided, or are to be 
manufactured in the future. We do not profess to be 
able to enlighten the gallant Admiral on these points, 
but a glance at the Army Estimates for 1891-92 shows 
that a sum of £34,100 has been inserted for this item. 
This includes £16,000 as a sixth and last instalment of 
the purchase money—£110,000—for the torpedo. A sum 
of £15,000 is set down for Brennan torpedoes and stores 
for their installation, the remainder — £3100 — being 
amount for salaries to Mr. Brennan and his assistants. 
Independent of the purchase money, it cannot be said 
therefore that any serious outlay is contemplated on this 
weapon. As for the original price paid, that belongs to 
the past, and it would serve no useful purpose to revive 
the discussion whether we made a good or a bad bargain. 
As, however, we have arrived at a stage when these 
weapons are being installed at certain places, it seems 
desirable to consider what value they possess for purposes 
of defence. 

As is well known, the Brennan torpedo is of the con- 
trolled locomotive type, and we may say at the outset that 
in our opinion it is decidedly the best of its kind. It was 
originally brought to the notice of our naval officers in 
Australia, and their report of its principle was sufficiently 
favourable for the home authorities to ask Mr. Brennan 
if he would exhibit a model on board the torpedo school 
at Portsmouth. The inventor, however, confident, no 
doubt, in the merit of his plan, brought an actual torpedo 
over, and it was examined by a mixed committee of 
naval and military officers. The report expressed a high 
opinion of the simplicity and advantages of this torpedo 
over others of the controlled type; but the Navy refused 
to adopt it as a ship weapon. There was an invincible 
dislike on the purt of naval officers to anything which 
involved connection with a vessel in motion by means of 
a wire or cable. Their experience with the Harvey 
towing torpedo had been too recent to allow them to 
look with favour upon anything which seemed to 
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perpetuate this principle. Fortunately for Mr. Brennan 
the War-office considered his torpedo would be suitable 
for harbour defence, and bought it of him at the price 
known. We may, therefore, examine how far it is 
adapted for this operation.. It must first of all be 
assumed that a hostile vessel or squadron has a deter- 
mination to venture into narrow waters without over- 
coming the other defences of the locality. If there is 
ability to destroy fortifications, the base from which the 
Brennan torpedo must act under their protection is 
equally liable to destruction, and its locality cannot 
easily be concealed. 

We may, however, concede that in daytime ships 
attempting to pass within 2000 yards without having 
previously silenced the works would find in this torpedo 
an awkward antagonist to evade. Under such conditions 
it may be considered a useful auxiliary where the depth 
of water and strength of current—as in the Dardanelles— 
precludes the efficient use of submarine mines, otherwise 
the latter would prove the most likely deterrent to such 
an enterprise. But is it probable that a hostile ship or 

uadron would attempt to run through the Needles 
where a Brennan installation has been located ? At night 
this weapon is not of great value, as the difficulty of 
directing its course and estimating its distance from the 
object render a successful impact a pure matter of 
chance. In thick weather, also, it would be of little use. 
Under these circumstances submarine mines or torpedo 
boats are the best defence. The value of the latter, of 
course, is their mobility a of concentration at 
any threatened spot, especially at night or in thick 
weather, which is probably the period an enemy would 
choose for a rise. These different arms are all simply 
variations in the underwater attack, and their relative 
efficiency is more or less a matter of range, just as the 
gun retains its place in relation to the torpedo on the 
same ground, and the torpedo to the ram. 

The Brennan torpedo, owing to its limited range, 
cannot prevent an ironclad fleet destroying forts at a 
distance of 4000 yards, or shelling a dockyard at double 
that distance. It is a torpedo boat held in a leash cover- 
ing a small circle of water, which must be entered to 
bring it into operation. It is simply an obstacle to be 
avoided. Take the case of another locality—Malta. To 
what form of attack might be this subjected? If we lost 
command of the sea it could be taken by an expedi- 
tion and subjugation of the garrison; or surrender effected 
by blockade. Any attempt to surprise the harbour can 
be thwarted by the forts, mines, and torpedo boats. A 
controlled locomotive torpedo in such a locality would 
have no use, and be probably more dangerous to friend 
than foe. 

It is to be presumed that all these points have been 
duly andionl by both naval and military officers, but 
it is an unfortunate matter in our s of general 
defence that questions distinctly naval, or in which, at 
any rate, a naval opinion should have most weight, are 
treated independently by the War-office. We should not 
be surprised to find that all arrangements connected with 
the Brennan torpedo, its location and use in war, have 
been decided without reference to the Naval Department. 
There is a strange oblivion that home ports and foreign 
stations are bases for the Navy, and have their principal 
value for this purpose. This is as true now as it was in 
1799, when Lord St. Vincent wrote to Earl Spencer: 
“The only use of Gibraltar is to furnish the Navy of 
Great Britain with supplies, and thereby enable it to 
maintain the empire of the adjacent seas.” But the 
tendency since that period has been to regard such places 
more as military depéts, and the Navy finds its space 
therein being pon oe encroached upon, and the water 
area curtailed by submarine mines, which in time of war 
would be more inconvenient to themselves than the 
enemy. 

The time has arrived when some general agreement 
in these matters should be come to between the War- 
office and Admiralty. The latter should formulate the 
attack to which each locality might be subjected from 
the sea, and how far it could be met by purely naval 
means. If necessary to supplement this by fixed defences, 
the two departments should then consider what in this 
respect should be provided, and where located. - Until 
some such arrangement is made, unnecessary expendi- 
ture must occur; one branch proceeding on the assump- 
tion that no assistance will be afforded by the mobile 
defence, while the other department appears to view with 
unconcern the spread of a system which, in time of war, 
must rather embarrass than aid the operations of the fleet. 





ENGINEERS AND RAILWAY RATES, 


ENGINEERS are by no means the least of the classes who 
are interested in the new phase which the railway rates 
question has assumed. The great weight and number of the 
finished pee of work which they send to various parts of 
the kingdom and also to the coast for shipment, no less than 
the large quantities of material required in such manufac- 
tures, necessitate that facilities for cheap transit shall be as 
complete as it is possible to obtain. The Mansion House 
United Association on Railway Rates fully recognise the 
importance of the stage which the subject has now reached 
by the appointment of a Parliamentary Committee, and 

a communication from their chairman, Sir James 
Whitehead, read at an important public meeting held within 
the past few days in Birmingham, they pointed out that it is 
incumbent upon all who are interested in trade to draw 
more closely together for one another’s protection before any 
decision is come to by a tribunal from which there is 
no appeal. Sir James Whitehead showed that to the 
Mansion House Association are affiliated representatives 
from all the leading commercial centres and boroughs of the 
United Kingdom; and that to defray the costs of being 
adequately represented before the Joint Parliamentary Com- 
mittee, liberal contributions from all parts of the kingdom 
will be absolutely necessary. The Birmingham and District 
Railway and Canal Freighters’ Association, at the gathering 
at which this communication was read, opened a guarantee 
fund, which they intend to raise to £5000, and, inasmuch as 
they co-operate with the Mansion House Association, it may 





be assumed that a part, at any rate, of this amount will be 
used in the interests of the London organisation. How 
greatly consumers in London and the North, as well as 
Midland manufacturers, are handicapped by heavy freigh 
charges, may be inferred from the statement of Mr. Josep 
Chamberlain, M.P., that the maximum rates on hardware 
from Birmingham to London are 15 per cent. in excess of the 
actual rates ; to Manchester, 16 per cent.; on undamageable 
iron to Liverpool, 16 per cent.; and on pig iron from the 
Lancashire district, 40 per cent. That much has already 
been done will be seen from the fact: that the rate for carry- 
ing steel tubes from Birmingham to London, as proposed by 
the companies, would be 25s. per ton, and as first pro 
by the Board of Trade, 9s. 6d. ; but the representations of the 
traders have reduced the charge to 9s. In the interests of the 
engineering and metal trades it is to be hoped that the 
example of Birmingham will be followed by other towns, and 
that a general awakening among: the traders may take place 
for the final struggle before the Parliamentary Committee. 


WAGES AND WORK IN SHIPBUILDING. 


THE tendency of the movement in modern manufacture is 
well illustrated by some statements made by Sir Charles 
Palmer, M.P. Some years ago a remark was made by 
that gentleman as to the relative proportion of wages in ship 
and engine building, and that statement is now brought 
down to date. Substantially, the facts stated are that the 
proportionate cost of w in the building of the hull of a 
steamer increased considerably between 1865 and 1885, and 
that the present proportion maintains the whole of the 
advance. In set to the engines, there was an increase in 
the proportion from 1865 to 1885, and that increase has 
continued down to the last year. There is to be observed, 
first, that the advance in the oy epee paid for wages may 
be due to the fall in the cost of the material, to advances in 
wages, or reduction of time, or to all these combined; and 
it may be looked upon as tolerably certain that it is to all the 
causes combined that the increased proportion of the wages 
to the total is attributable. In the North of England, to 
which the illustration refers, the cost of the plates used, for 
instance, in ships and in boilers, has fallen, there has been a 
tendency to advance the wages, and there is reduced time 
worked. The actual cost of the vessel, ton for ton, is 
less than it was, despite the increased cost of wages; 
but that reduction in the cost is attributable to 
the employment of material that is cheapened in pro- 
duction by the use of more machinery, and also by 
the use of more machinery in the actual construction 
of the vessels. It is largely in consequence of the 
employment of more machinery and of more perfect 
machines that the production of the raw material costs 
less. Where the raw material is imported, as in the case 
of the Spanish iron ore, there is now the possibility of 
the freight costing 5s. per ton instead of about 9s. 6d. per 
ton, as was the case a few years ago. Smelting is more 
cheaply effected, as well as the manipulation of the ingots 
and plates, and in many other departments there is a lessened 
expense in production; and it may be looked on as certain 
that the cheapening of the processes of production by the 
employment of more machines and better machinery will go 
on. It is only a question of time before this has its effect on 
the labour market. We have now such facility in the pro- 
duction of the steamship in relation to the demand, that it 
seems that the advance in the proportion of the wage to the 
total of the hull has been checked, and in time the same will 
be the case with the engines. Beyond that period, as 
machinery grows more effective, and as labour is enlarged 
thereby in its work, we may anticipate that there will be 
some reduction in the proportion that it bears in cost to the 
total, or unless legislative interference should check the 
movement in the trade. 


BOTH SIDES OF THE SHIELD. 


THE Master Cutler of Sheffield and the President of the 
Chamber of Commerce were present at a dinner given by the 
Mayor of Sheffield to the Institute of Journalists on Satur- 
day night. mding to the toast of “The Town and 
Trade of Sheffield,”’ the Master Cutler took an unfavourable 
view of business prospects. The trade of Sheffield, he said, 
was languishing. Only that week he had met several manu- 
facturers who “ with one accord agreed with him that trade 
was worse at the present time than it had been for a number 
of years.” His view was that the good trade which set in 
two years ago, following, as it did, a long period of depression, 
would have continued for some time longer had it not been 
for the unfortunate manner jab edly was =m While 
begrudging no man fair, or in i wages, he rded 
the niente of 40 per cent. to the colliers as couananien and 
unjust. What been the effect? At the present time 
furnaces, forges, and rolling mills had little to do, because 
orders could not be obtained to keep them going. Nor had 
the colliers been alone to blame. Other workmen had been 
almost equally ready to rush up the cost of production. The 
President of the Chamber of Commerce took a more favour- 
able and hopeful view. He said he looked at the subject on 
“a broader basis” than what was called the old staple 


industries. The heavy trades, he instanced, are in a 
very satisfactory condition. While the past year had 
been a prosperous one, they had, of course, their 


clouds. One of the worst was the McKinley Tariff, 
which had been a serious thing for houses doing a large 
American trade. Outsiders may marvel why these two 
representative Sheffield men should differ so materially in 
their views. The explanation is easy. The Master Cutler's 
firm are in the steel and allied trades, which are most 
adversely affected by the abnormal prices charged for coal 
and coke, and it is an undoubted fact that many manufac- 
turers, owing to these circumstances and increased wages, 
are making no profit. The President of the Chamber of 
Commerce, on the other hand, is chiefly engaged in coal and 
iron. Although iron is for the moment so very weak, coal 
has rarely been so strong. It is the old story of the shield. 
The gentlemen are looking from different sides, and they are 
both right in their report of what they see. 


A NEW BRIDGE ACROSS THE SEINE, 


THE enormous works that are being constructed to bring a 
new supply of water to Paris from the sources of the Vigne 
and the Verneuil are likely to include another, consisting of 
a large railway bridge across the Seine. This bridge is 
demanded as a compensation by the Commune of Saint 
Cloud, where a reservoir is being made, from whence the 
water will be distributed into Paris. It is urged that the 
picturesqueness of Saint Cloud will be largely destroyed by 
the reservoir, which will, moreover, prevent an extension of 
building operations in its vicinity for some time to come. 





Under the original scheme it is only ao to construct a 
small aqueduct across the river; but the inhabitants of Saint 
Cloud assert that, as they will suffer from the carrying out of 
the works, they should have the benefit of a bridge at a 
ere where it is much needed. This is midway between 

aint Cloud and Suresnes, where the bridges are separated 
by a distance of about two miles. A solidly - constructed 
bridge that would serve for the conveyance of the water and 
for railway traffic would supply a want that would have to 
be expressed at some future time when the growth of Paris 
extended to Saint Cloud. This would allow of a connection 
between the Auteuil line and the Moulineaux line, and 


posed | would give a great impulse to railway extension on both 


sides of the Seine. A scheme np ye ke proposal has 
just been presented on behalf of the inhabitants of Saint 
Cloud to the Minister of Public Works, and it is believed 
that it will be taken into favourable consideration. 
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TENDERS. 


SEWERAGE WORKS, 
List of tenders received for the new Groombridge sewerage 
works for the East Grinstead Union Rural Sanitary Authority, 
Urban Smith, C.E., engineer :— 





£ s. d. 
Jas. Dickson, Gray’s-inn-road .. .. .. .. .. «. 228314 0 
8. Hi Gorfield, Wisbech .. .. .. .. « o 204137 6 
NS ae eee eee ee 
Perrin and Arrow Head, Reading .. .. .. 201018 7 
A. Foster, Hast Grinstead... .. .. .. «. os «of 1856 9 7 : 
J. Morris, East Grinstead ke es acts ee os EO 
W. Cunliff, -on-Thames .. .. .. .. .. 1755 0 0 
F. Dupont, Colc’ (accepted) .. .. .. .. .. 164916 8 








BIRMINGHAM STUDENTS OF THE INSTITUTION OF CIVIL ENGINEERS, 
—At the annual general sag of the Association of Birmingham 
Students of the Institution of Civil Engineers, Mr. J. Edward 
Willcox, A.M.1.C.E., was elected president for the ensuing year, 
the past president being Mr. Edward Pritchard, M.I.C.E, and the 
vice-presidents Messrs. W. Till, M.I.C.E., J. W. Gray, M.LC.E., 
C. Hunt, M.1.E., and 2. Godfrey, A.M.I.C.E., the hon. secretary, 
Mr. H. K. Woodward, Student 1.C.E. 

New Fish WHarr Works at GREAT YARMOUTH.—On the 13th 
inst, Mr. Cockrill, the borough surveyor, under whose charge these 
works are being carried out, reported to Messrs. re and 
Jaffrey, the consulting engineers, that the new quay wall at the 
Fish rf is being built from foundation to cope at the rate of 
15ft. linear per day, or two and a-half times the rate—viz., 6ft. per 
day—mentioned in Mr. Kinipple’s report of July 6th, 1889, as 
likely to be obtained during the execution of the works, At the 
increased rate the 2100ft. linear of new quays, including the dredg- 
ing, levelling the foundations, and founding the blocks in a dep 
of 174ft. at low-water, will be completed by August next, or in 
less than half the time named by Mr. Kinipple, and much within 
his estimate, Mr. — system of grouting up the joints of 
— blocks laid under water is being used throughout the 
works, 
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AN ASSISTANT CYLINDER FOR MARINE 
ENGINES.? 
By Mr. Davin Joy. 

For seyeral years I have been directing my attention to the 
ossibility of driving the valves of large and fast running engines 
y the direct pressure of steam or water exerted in a cylinder, and 

so clearing away all the complicated and cumbersome machinery to 
which the valve gear of the modern marine e has grown. In 
following out the course of investigation to which this aim has led 
me, I have tried a number of experiments, and in the course of 
them have been induced by circumstances to take first only one 
step in advance of the ordinary valve gear, by relieving such gear 
of a part of its work, and so lengthening its life; this step, however, 
I believe to be an advance towards the substitution of the direct 
action of steam for the movement of the valve, and not by any 
means an ultimatum. The machineI am yy describe to-night, 
and I hope to prove a move in advance in the right direction, I 
propose to call a ‘‘Steam Assistant Cylinder,” as it is applied to 
the valve spindles of large and fast-running engines, to relieve the 
strains thrown upon the valve gear of such engines, from the great 
weight of the valves now required, and the great speed at which it 
is necessary to drive them. The machine is represented in its 
position in relation to the valve of an engine in section in Fig. 6, 
where its attachment to the valve is also shown. 

In Figs. 1, 2, 

which it was develo 
permanent form. 


8, and 4 are shown the original forms through 

to that shown in Fig. 6, probably the 
is represents an assistant cylinder for the 
valve of a low-pressure engine cylinder, 56in. in diameter, and with 
a valve stroke of 6in. Fig. 7 are diagrams from cylinder, Fig. 3, 
after alterations, and Fig. 8 are from cylinder, Fig. 4. From an 
inspection of these earlier forms of the machine, it will be very 
evident how, a3 usual in the introduction of any new piece of 
mechanism, the most complicated and elaborate form came first. 
And, byzexperience, gradually the complications are dropped off one 
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be quite satisfactory. Isay appeared, because, owing to the nature 
of the machine, with all the - internal, and all saves shut up in 
their chests, it was very difficult to follow adequately their move- 
ments, or to know what was a going on. Both these ships, 
however, successfully ran their trial trips. : 
Now, leaving these cases, as it is not my object to drag you with 
us through all the difficulties of the introduction of a new machine, 
I come to Messrs. Laird’s further order for four machines for the 
engines of two almost similar ships. The first of these cylinders 
were to be similar to those already employed, but they were to be 


be dealt with, arising from its being out of balance, and se being 
forced from side to side in its passage over the , 80 allowing 
steam to round it. To meet this difficulty, the next cylinders 
ordered by Messrs, Laird for the torpedo gunboats Rosales and 
Espora, for the Argentine Government, were built on the plan 
shown at Fig. 4. ere the piston was in entire balance, receiving 
steam all round, and exhausting all round. This plan aiso gave 
room for vast port area in both ways. The results given by these 
= were very good, and the indicator cards are shown at 

ig. 7. In the construction of this form of cylinder, steam tight- 





fitted with indicator bosses, both — and bottom of the cylinders, 
and other improvements, part of the adjusting levers also being 
done away with. On the trial of the first set—see Fig. 1—on the 
engines on the Almirante Lynch, we had ri up a sort of 
‘* stethescope” to apply to the valve chest at one end, and to the 
ear at the other, so by that means to detect what the valve was 
doing, as we could not see it. Though this instrument might have 
done very well in a quiet room, as it ape the ticking of a watch 
very distinctly, the roar of a couple of sets of 2000-horse power 
ps was too much for it. Mr. Bevis then applied a small brass 

to the top of one of the valves, carrying this rod through the 
top of the valve chest lid, but we did not learn much from this. 
I am much surprised that at this juncture it did not occur to any 
of us to lead the exhaust out into the open—we might then have 

a very record of the action of the valve as one judges of 
the valve setting of a locomotive by the “beat” of the engine. 
Meanwhile, indicator cards were ing taken diligently and 
continually up to speeds of about revolutions, when the 
indicator got into a dance that stopped all record. From this 
time, however, we began seriously to approach the solution of the 
question, though the resulting cards proved at first an utter 
enigma, and from our not being able to read them, were very 
disappointing. It was now decided to replace two of the 
cylinders on the Almirante Lynch by two of the ane, ae 
as given in Fig. 3. And again the experiments on these;cylin- 
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JOY'S ASSISTANT CYLINDER. 


after another, resulting in the simplest form, as shown in Fig. 6. 
As I have named already, it was while trying over various 
designs for working the valve direct by steam, that the idea 
occurred to me that a step in that direction might easily and with- 
out much cost be taken by accepting the engine and its valve gear 
as it stood, and, abandoning the ordinary balance cylinder, to 
— its place by a live steam cylinder capable of exerting a con- 
trollable driving power, in unison with the existing valve 7. 
So, after a great deal of pena oc to get such a cylinder, with all 
the requirements for an adjustable and definite motion, and with 
the greatest simplicity and fewness of parts, I decided to adopt a 
cylinder with a steam-moved valve, as shown in Fig. 1; and during 
the preg me ag this Institution in the spring of 1880, I showed m 
designs to Mr. William Laird and to Mr. Bevis, suggesting their 
taking up the system and trying it. After neg Fagen the 
— appreciating the advantages intended to be gained, they 
ily acceded, and ordered one cylinder, which was to be fitted 
on the engine of one of the torpedo gunboats they were then 
building. At the same time 1 submitted, and we discussed the 
design of the cylinder, where the piston acted as its own valve. 
But it was considered best to adopt the form which gave more 
facility for adjustment in all directions, notwithstanding its greater 
complication. The machine was made and delivered at Chatham 
in July of that year for attachment on the engines of H.M.S. Skip- 
jack, and a second was ordered for the second set of engines on 
the same ship, 

And now it will be convenient, in the continuation of the paper, 
to go on in the plural, as, though hitherto I had been quite alone, 
from this time I was am assisted in bringing the machine to its 
present state of efficiency by the very practical and willi 
co-operation and independent criticism of Mr. Ratsey Bevis. 
ought not here to omit a word on the further help rendered by 
Mr. Bevis’s assistant, Mr. Gibson, and of my son’s enthusiastic 
efforts in filling my place when I was not able to be present at the 
trials. Almost immediately after Messrs. Laird ordered two more 
assistant cylinders for the engines of another topedo gunboat 

Early in August we got trials of the eylinders on the Skipjack, 
when, up to 150 revolutions at dock trials, the result appeared to 
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ders were renewed. The indicator cards now showed a vast 
pos pote ge though still very perplexing, with their loops 
and twists, and nothing to show which was the steam and which 
the exhaust line, as they had nothing in common with ordinary 
steam engine indicator cards. Yet, unknown to us, there was 
more work being done in the right direction than we were aware 
of. Fig. 8 is an analysis of these diagrams. 

The next step towards light came of Mr. Bevis having a set of 
diagrams taken at slow s and only one line of the course of 
the piston taken at once, so that the steam line only for the up- 
stroke was taken on one card, and the exhaust line of the same 
stroke on another card, and so also of the down-stroke, four 
cards givi one revolution. On these results we had a consulta- 
tion, Mr. Bevis diy orig a new reading of the cards, This 
ended in my taking home with me these di ms, and having 
constructed an analysis of them. Although these diagrams 
showed up much better than the former ones, there were 
eccentricities in the behaviour of both the steam and exhaust 
lines which we had not yet accounted for; so, to analyse 
these at our leisure, I had a cardboard model made, of the full 
size of the cylinder we were employing, with all the movements 
given, and all scaled off. And again we a consultation. 

By moving the piston on the model, and following the effect that 
must occur on its passage over the ports, it was evident that the 
piston must get knocked about from side to side by the recurrent 
action of the steam and the exhaust, and that considerable and 
very erratic leakages must take — as well as a very large and 
a leakage past the slide for adjusting the cut-off of steam 
‘or top and bottom stroke. Therefore it was decided to block the 
adjusting slide on one cylinder, that leakage would be entirely 
checked in that direction. This was done, with Te- 
sults at 250 revolutions. Here the lifting power for ‘“assist- 
ing” the movement of the valve is represented by 11,816 lb., 
and to bein operation during ‘70 of thestroke. The ‘‘ cushioning” 
of its momentum at the top is 2828lb., the ‘‘assisting” power 
down is 8008 1b., and is in operation during °63 of the stroke, and 
the ‘‘cushioning” or resistance at the bottom ig 5048lb. These 
appeared to me to be such satisfactory results that 1 have endea- 
voured to repeat them since. 

There still remained, however, the leakages round the piston to 





ness d ds on the excellence of the work done by the tool—and 
this is all turning—and no reliance is placed on the workmdns’ 
fitting, except in the one point of fitting the lid accurately into 
the cylinder; but as the steam ports are produced by one centreing 
and turning on the lathe, and the exhaust by another—the piston, 
of course, depending on only one centreing, the possibility of a 
misfit between the cylinder and the lid might allow leakage at the 

rts. Sothe final form has been arranged to meet this possibility. 

ere the cylinder with all the ports is the result of one boring, 
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Fig. 7 — Assistant Cylinder, Rosales. 


and the piston of one turning, both lots of ports hold the piston in 
a and both are ample in area, and have ample cover—see 

ig. 6. 3 

And now, lastly, I must give you a very short description of the 
machine itself, and its raison-d’étre, as well as its operations. The 
machine is made to take the place of the ordinary balance cylinder. 
But it does much more, as has been seen; it should take most of 
the strain of moving the valve away from the ordinary valve gear, 
so saving wear and tear, and the trouble often given by excentrics. 
And doing this it is equally applicable to horizontal engines. The 
engine is simplicity itself, consisting only of a cylinder and a piston, 
the latter locked on to the end of the valve spindle ; so there are 
no loose parts to shake away, no special arrangements to make, 
which may alter or vary by looseness. But the piston itself 
performs all the functions of distributing the steam, and releasing 
the exhaust—but that being so the remark may be made, then 
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Fallung Stroke 


t no more steam than you have ‘lead ;” of course that 
is so. But, firstly, we want a good deal of lead for efficient 


you can 


cushioning ; and to provide steam for each driving stroke, 

sufficient clearances are allowed at each end of the cylinder and in 

the piston, tc allow of what, to use a gunnery term, I may call a 

“charge” of steam, sufficient by its expansion to give out all 

power segue Then for the manipulation of the machine ; on 
t 


starting the main engines, it is only necessary to turn on a ‘‘ whiff ” 
of steam to slightly fill the cylinder—so that it becomes inoperative 
but not obstructive—till the main engines have fairly moved ; more 


steam is admitted as the speed increases, till by the quiet of the 
valve motion, it is clear that the assistant cylinder has settled to 
work, The system has now been taken up by other firms, both in 
this country and on the Continent, and promises, I hope, general 
adoption on the class of engines for which it was designed. 








NortH-East Coast INsTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The ninth general meeting of the seventh session of 
this Institution was held in the Lecture-hall of the Subscription 
Literary Society, Sunderland, on Friday evening, April 10th, 
Mr. W. Theo. Doxford presiding. The official nominations to fill up 
the. vacancies in the Council were made to be decided by ballot at 
the closing meeting in May, and were as follows :—President, 
Mr. Wigham Richardson ; vice-presidents (three to be elected), 
Messrs. J. R. Fothergill, James Patterson, John Price, H. F. 
Swan, and J. Tweedy ; councilmen (five to be elected), Messrs. 
W. Hik, G. Macarthy, H. Macoll, D. B. Morrison, J. W. Reed, 
R. L. Weighton, P. D. Winstanley (pro by the Council), and 
Messrs. C. H. Reynolds and Magnus Sandison; hon. treasurer, 
Mr. B. 8. Nicol. The discussion was continued on Mr. W. C. 
Mountain’s paper on “‘ Electrical Engineering,” and turned princi- 
pally on the comparative advantage and disadvantage of the 
respective systems of double and single wiring for electric lighting 
of vessels. Mr. Newitt gave the result of experiments with the 
single wire on board one of the Elswick cruisers, and, ing a wire 
three feet in a horizontal direction from the compass, there was a 
deflection of 58 deg. He sunimed up against the single-wire 
system, with which Mr. Mountain and other peer generally 
agreed:—(1) In the single-wire system there is double the chance 
of a breakdown; (2) more danger of fire through bad contact with 
the ship and exposed wire eaten away by the salt water; (3) the 
serious effect upon the compass, which it is impossible to avoid. 
The extra cost of the alternating current to avoid all this would in 
an ordinary ship not exceed £60. Mr. Mountain was highly com- 
nore upon the usefulness of his paper. Mr. W. Hiok, 

.I.N.A., read his second paper on ‘‘ The Unsinkability of Cargo- 
carrying Vessels.” He proceeded to show that bulkheads were 
not fitted for the pu of providing strength. If they 
were fitted with that object in view, they would neither require to 
be water-tight nor be provided with water-tight doors, and, what 


is more important, it would be iniquitous to omit them in sailing 
vessels. He — the premier position to the spar deck steamer 
for safety. ¢ smaller the ship the more bulkheads were required. 


He trusted to the invulnerability of the bulkheads for the unsink- 
ability he claimed. This was doubted in a brief discussion which 
followed the reading of the paper, adjourned to the next meeting, 
at Hartlepool. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 


SCREW PROPELLERS. 


Sir,—Mr. Batey seems to think that his calculations, based upon 
the case of the Teutonic, as given in THE ENGINEER of March 27th, 
and subject to a small correction in his last letter, and on the 
Dart and some other cases, can be confronted with Froude’s and 
other direct experimental proof that the thrust of a P ay a wed is 
not aes proportionally to the immersion when the latter is 
varied. 

From his letter in THE ENGINEER of March 27th—using his cor- 
rected figures, however—I quote the following: ‘‘ Then 28ft. 6in. 
by 750 = 21,375 lb., the weight of a bar of water lft. square by 
28ft. 6in. long.” 1 cannot see what error I make in understanding 
Mr. Batey here to assert that a bar of water 28ft. 6in. long, at a 
depth of 12ft., as he has since et. weighs 21,375 1b.; and I 
cannot see upon what grounds Mr. Batey took the weight of the 
bar in question to exceed 18241b., because a cubic foot of sea- 
water weighs 641b. at all depths, within the beaten paths of 
practice at any rate. Mr. Batey seems to say that the weight of 
a cubic foot of water is the same thing as the pressure per square 
foot, at a given depth, and having consequently taken the weight 
of a cubic foot about twelve times too large, proposes, as evidence 
against Froude and others’ direct experiments a theoretical 
calculation founded on the very hypothesis disproved by the ex- 
periments. 

Mr. Batey then proceeds to identify the weight of a cubic foot 
with the hydraulic mean—whatever that may be—in correcting his 
figures for the Teutonic, and in the Dart experiments, therefore, 
takes 290} 1b. as the weight of a cubic foot of sea-water, instead of 
its correct weight, 64lb. Correcting his calculations for the errors 
in his data, the pressure in the case of the Teutonic comes out 
about 70 lb. per square foot, instead of 8381b.; and in the case of 
the Dart comes out about 926 Ib., instead of 4457 lb. given by ex- 
periment. 

T am afraid, if Mr. Batey finds any difficulty in showing in the 
two truck , which is a very simple one in very elementary 
dynamics, that, ceteris paribus, the relative velocity of the trucks 
is proportional to the sum of their weights divided by the product 
of their weights, it would be very difficult to get him to see upon 
what mechanical principles the thrust of a propeller depends, and 
why it depends so little as it does on the immersion. He can, 
however, convince himself, without departing from the beaten 
path of practice, that the pressure against a thin blade held 
vertically is not proportional to the height of the wave produced, 
by sculling a boat with an oar over the stern, and trying whether 
the pressure is greater, and the wave against the oar less, when 
the oar is waggled edgewise at the same time that it presses against 
the water, than when it is not waggled from side to side. 

Mr. Dobbs is quite right in supposing that he might, by the 
Pelton wheel, &c., get a higher efficiency than by the jet ieee: 
but not in the case he suggests, wherein the Pelton wheel being 
fixed on the paddle shaft, and the shaft giving no forward thrust 
on its bearings, the paddles give no aid in propelling the ship, 
whose resistance must then be balanced by the reaction of the jet 
alone, and the work done by the paddles is wasted. Supposing, 
however, that the efficiency of the jet were 15 per cent.; 
of the Pelton wheel 80 per cent.; and of the paddies 40 per 
cent.; and that the Pelton wheel and gearing were so desi 
that it made ten revolutions for one of the paddles, and the 
paddle thrust, less the Pelton drag, were 80 per cent. of the whole 
resistance of the ship, leaving 20 per cent. to be supplied by the 
reaction of the jet, the combined efficiency would be about 24 per 
cent., made up as follows:—Pelton drag = 10 per cent. of paddle 
thrust, and the difference of these, or 90 per cent. of the paddle 
thrust, is 80 per cent. of the ship’s resistance ; therefore paddle 
thrust is eight-ninths, say 90 per cent. of the ship’s resistance. 
Paddle efficiency being 40 per cent., work expended driving the 
paddles = 0°9 x 10 + 4 = 2°25 times useful work. Neglecting 
friction of gear, this comes to the paddles via the Pelton wheel, 
whose efficiency is 80 per cent., consequently the work expended 
on it by the jet = 2°25 x 10 + 8 times useful work = 2°8 times 
useful work. The reaction of the jet is to be 20 per cent. of the 
ship’s resistance, to make up the balance left by the paddle thrust, 
after deducting the Pelton drag, and its efficiency is 20 per cent.; 
therefore in addition to the work which it expends on the 
Pelton wheel, the jet must have work expended in producing 
it = 0-2 x 100 + 15 times the useful work = 1°33 times the useful 
work. There is, therefore, done in producing the jet 2°8 times the 
useful work, which is transmitted zia@ the Pelton wheel to the 
paddles, and produces 80 per cent. the thrust required to balance 
the ship’s resistance, and 1°33 times the same to make up the rest 
of the thrust, that is 4-13 times the useful work altogether, giving, 
as above stated, a combined efficiency of about 24 per cent. being 
higher than that of the jet alone, but lower than that of the 
paddles alone. Maurice F, FirzGErap. 

Belfast, April 13th. 


Sir,—I must thank Professor FitzGerald for his courteous reply, 
but I regret to see that he has not replied to the essential point, 
viz., how the longitudinal thrust is arrived at ; perhaps I explain 
myself badly. @ power applied te the shaft is at right angles 
to the course of the ship, and so cannot be resolved along the 
shaft ; yet this is the very thing which Professor FitzGerald appears 
to proceed todo. 1 have a very great respect for conjurors, and 
this appears to me to be like a very pretty trick. Take a humming 
top (couple of engine) cover it with a hat (the mechanics of the 
momentum). Juggle with a few cosines and differentials, and 
then lift up the hat and produce a rabbit (longitudinal thrust), 
and a peg top (revolution of wake). I know a humming top 
cannot be changed into a rabbit, but there is no doubt about 
the top being put into the hat and the rabbit being taken out. 


If I am not wrong, then Ishould like to know the exact moment when. 


the top is being changed into the rabbit. 

Can Professor FitzGerald show me any machine where a couple 
can be converted into a thrust? No screw will do it on land, so I 
do not believe it will do it in water. This question is purely a 
theoretical one, and so may be considered of small importance by 
practical engineers, who only desire to know how to design a good 
propeller ; but until one knows how a screw acts in the water one 
is groping in the dark, instead of moving forward intelligently. 
I have studied Professor FitzGerald’s papers pretty carefully to try 
and discover some laws, and the only one I have observed is 
that the horse-power required for the engines of a ship vary as the 
‘* squares of the diameters of the screws multiplied by the cubes of 
the velocities of the ships.” This is equivalent to varying as the 
‘area of the circie described by the blade tips multiplied by the 
cube of the velocity of the ship.” 

I think Professor FitzGerald will not find fault with this if put 
in a general form as follows:— 

$y 

Tn=¢- eh 

T.» is the power expended per second in kilogrammetres 
(travail moteur) ; 

$ a coefficient of efficiency ; 
S = area of propeller circle, in square metres ; 
v = velocity in metres per second ; 
g = gravity = 9°81 metres. 

Will Professor FitzGerald tell us how v is to be calculated? It 
is certainly dependent on the pitch, for when this latter becomes 
72° 20, then +=0. This is easily tested b experiment. I 
certainly think 7 depends on a hydraulic head, which is equal to 
diameter of screw, though I do not agree with Mr. Batey in 
thinking it depends on depth of immersion. 

What are the laws which regulate the pitch! For example, if 


where 





the pitch of a propeller be changed from 1:1 to 1:3 with the 
same engines, what would be the change in revolutions and speed ? 
What are the laws which regulate the minimum of revolutions for 
a given screw to give the greatest thrust ? 

April 14th. R. DE VILLAMIL, 


Sirn,—Mr. Dobbs has raised a curious question, namely, the 
effect of the thrust of a rower’s foot on a stretcher. Is this to be 
regarded as waste or not! Is it work! I do not of course refer 
to the sensations of the rower. 

ln calculating the efficiency of the Pelton wheel arrangement, 
he seems disposed to regard the resistance to the progress of the 
vessel due to the back action of the shaft in its bearings as 
something to be deducted from the efficiency of the whole asa 
propeller. But is this correct! It cannot correct unless it 
represents work, but no work is done by the drag. ‘The effort on 
the back cover of a locomotive cylinder is not regarded as a reducer 
of efficiency, or representing a loss of power, and the effort is the 
analogue of the rower’s thrust. 

Staines, April 24th, 





A STRETCHER. 





COMPOUND LOCOMOTIVES. 
Sir,—The slow and only partially satisfactory progress that bas 
been made in ding | tive cylinders seems to be a 
n put into practice, 








roof that the right method has not yet 

e loss, or rather want of sufficient gain, lies in the lost—lost— 
ex: ion in the reservoir between the two cylinders working at 
right angles to each other. This loss of expansion in the triple 
compound marine engine is hidden partly by the reservoir only 
being needed to contain a third instead of a half, and partly as in 
the old two-cylinder compound engines, in the pull that the vacuum 
gives over so large a surface in the low-pressure cylinder. I leave 
the question of the radiation of heat from one cylinder to another 
outside altogether, as it equally affects both locomotive and marine 
compound practice. ; 

The only way that I see a sufficient gain can be made in locomo- 
tive practice is to exhaust direct from the high-pressure cylinder 
into the low one without using any reservoir capacity whatever. 
This can be best done by setting the two cranks at the opposite 
points of their respective circles, or in other words, at 180 deg. from 
one another, so that they may work directly in opposition to each 
other. The low-pressure cylinder will thus work under the fu!l pres- 
sure of the expansive action of the steam from the high-pressure one 
without intermediate loss. But as cranks so placed cannot start an 
engine in every position, I would add a third cylinder at right angles 
to the other two; a full pressure of steam would only be i 
this cylinder for starting purposes. After the engine is fairly 
stato, the supply of steam from the boiler is to be cut off from 
this third cylinder, and instead it must be made to share in 
helping the larger diameter cylinder to expand the steam coming 
from the high-pressure one. The slide valve in the third cylinder 
would have to be so adjusted while helping the large diameter 
cylinder that it may not take any steam after half stroke. 

The starting cylinder will effectually do away with the choking 
trouble arising from the leakage of the slide valves that is now 
sometimes experienced at starting by the compound locomotives 
with two cylinders only. While the starting cylinder is helping 
the larger cylinder, it will expand the portion of steam received 
by it from the high pressure cylinder to a still lower point than 
in the larger diameter cylinder. 

Of the question of the saving of coal in an engine so built there 
is little doubt ; success will turn on these points, namely, will the 
saving of coal pay for the first cost, maintenance, and the carry- 
ing of the additional weight of the third cylinder, and would 
it run steady ! 


April 6th. W. B. 





A CURIOUS DIAGRAM. 
Sik,—Enclosed are diagrams from the low-pressure cylinder of a 
tandem Corliss engine, a. The engine fully loaded 
indicates 700 indicated horse-power. e diagrams I enclose were 
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taken without any load but the shafting. The high-pressure 
cylinder gives about 67 indicated horse-power; revolutions, fifty 
per minute. 

Will any reader tell me how to calculate the net power from the 
diagrams I enclose? Is the work negative or positive? Is this 
cylinder helping the high-pressure or opposing it? Are the pres- 
sure lines due to air, or steam, or both? They have beaten me, 
and two other engineers whom I have consulted. The average 
intermediate receiver pressure—that is to say, in the steam pipe 
between the two cylinders—is 20 lb, absolute. . 

Manchester, April 13th. 


COMPOUND MARINE ENGINES SIXTY YEARS AGO, 


Sir,—I have read your series of articles on the above with con- 
siderable interest, and share your surprise at the fact that Holland 
should have been the first country to introduce the compound 
marine engine. I am inclined to think that this engine was a 
development of Arthur Wolff’s compound engines, on the following 
grounds. My father, the late N. O. Harvey, M.I.C.E., born in 
1801, assisted in the construction of the first double-cylinder 
engine, designed by Wolff, and made by Harvey and Co., at Hayle, 
for the Great Alfred Mine in Cornwall, and he took part in the 
various experiments made by Mr. Wolff on this engine. He was 
shortly afterwards introduced by Mr. 8. Seaward, M.I.C.E., to the 
proprietors of the Fijenoord Engineering Works, Rotterdam, from 
whom he pted a situation, and he remained in Holland five 
years, during which time he was occupied in the construction cf 
some of the first boats built there for navigating the Rhine. He 
at this time successfully applied the feed heater around the 
funnel, which nearly thirty years afterwards proved so disastrous 
on board the Great ro. He afterwards established 
the shipbuilding yards at Ruhrort on the Rhine, and assisted 
in the renovation of the works at Sterkrade, referred to in 
your last issue by Mr. Kraft. I have taken the above information 
from the annual report of the Institution of Civil Engineers under 
date December 17th, 1861. The exact date at which my father 
was in Holland is not there given, but on reference to the “ Life of 
Trevithick,” vol. ii., p. 295, in a letter written by Mr. Trevithick 
and dated July 3lst, 1828, he states, ‘‘the night before last I 
arrived from Holland, where I spent tendays. I found my relative 
there, Mr. Nicholas Harvey, the son of John and Nancy Harvey. 
He is the engineer to the Steam Navigation Company at Rotter- 
dam. They have a ship 235ft. long, 1500 tons burthen, with three 
50in. cylinders, double, ready to take troops to Batavia. The 
large ship with three engines cost £80,000. e Steam Navigation 
Company built them and many others of different sizes,” i 
clearly shows that my father was at the Fijenoord Works, Rotterdam, 
at the time when the first compound engine was designed and con- 
structed, and taking into consideration the fact that he had come 
direct froma Cornwall, where he had assisted in the construction of 
the first compound engine ever made, and that he had been in 
daily intercourse with Mr. Wolff, the inventor of this engine, it 
seems very probable that he should have still further develo 
this design and adapted it for marine purposes. No doubt further 
information might be obtained on this interesting subject from Mr. 








Lueg, manager of the Gutehoffnungshiitte at Sterkrade, whose 
father, at the time referred to, was manager of those works, 
Hayle, April 8th. Henry N, Harvey, A.M.1.C.E, 





RADIUS OF FRICTION IN PIVOT BEARINGS. 

Sir,—I think that your correspondent Mr. Light will see by the 
following short demonstration that the radius of two-thirds arrived 
at by the Research Committee on friction is quite correct. _ 

Imagine the pivot whose radius is r inches to be divided into 


circular bands, each band being . inches in thickness, » being 


sup) to be a very large number. Suppose the insistent weight 
upon the pivot to be W Ibs., and, of course, uniformly distributed 
over the area of the same, or * 7? square inches, The area of the 
xth circular band, or outside one of all, is equal to its thickness : 
multiplied by its length 247 = 2 * #e square inches, 

The breadth of all the bands remain the same, but their lengths 
as they approach the centre are successively equal to 2, 


x (* os a . . » &c.; and their areas are therefore equal to 
“a “ 
u-1 n-2 


2 =f multiplied by the fractions “—", “= &e. Their 
a“ 

respective areas determine the insistent weights upon them, the 

latter being to the whole weight W as their respective areas are to 

the whole area of the pivot or # 7°, and they are therefore equal to 


al multiplied by x, n-1, »-2, &c., pounds, 
Suppose now the band x to have a circular movement given to it 


of, say, m inches, and let the coefficient of friction be 7. The work 
due to friction performed by the band x will be 
9 


— msn inch pounds. 
n 


By the band x—1, since the motion is only “ =} of that of the 
2W ; n-l,_ 2Wmf,, 41 
= mf x (n=1) x ( : )=—3 (n-1), 
and generally for the rth band 
aw (xn-7)? inch pounds, 
Rn 

The work due to friction over the whole pivot and due to the 

motion of m inches at its circumference 1s therefore equal to 


aw = f multiplied by the sum of the squares of all the natural 


numbers from 1 to x inclusive, and which sum is, as is well known, 
n3 Pare n 
. a = 
eee 2Wmf pe? nr? ik 
The total friction is therefore = = G +% + *) 


Wm (; + t + us) inch pounds 


= since # is very large ; W mf inch pounds ; 


and this is equal to the weight W multiplied by the coefficient of 
friction, and by a movement equal to two-thirds of that at the 
circumference, or equal to that taking place where the radius is 
two-thirds of r. 

To find the distance of a band from the centre, and such that 
the friction of that part of the pivot within it shall be equal to the 
friction of the part without it, we have the following equation :— 


2Wmf(2 , # a WwW mf 
eka *s*o" 4 
223 +2? es = 
= ie* o*ta"6' 
and neglecting the last two terms, as they may be made infinitely 
small, eae ae ae 
28=n% 6 r=, 
V2 


The required band will therefore be at a distance of 
r 
V2 
and this is what Mr. Light has apparently been trying to get at, 
but it has nothing to do with the position of a band such that the 
whole weight W may be supposed to insist upon and travel with it, 
the result as tu friction being the same with that of the whole 


pivot. Antuony 8. Bower. 
St. Neots, Hunts, April 12th. 


= 5 x 23 or ; 4 = °7937 x inches from the centre ; 





THE CAUSE OF GRAVITATION. 


Sir,—Mr. Tolver Preston’s letter in your last impression deserves, 
I think, the serious attention of physicists, as the most promising 
theory that has yet been advanced to account for the phenomena of 
gravitation. ; 

Its publication in your columns affords me an opportunity for 
directing attention to the gradual and bappy change which is 
taking place slowly but surely in the methods of teaching the 

rinciples of what used, in my young days, to be called Natural 
Palennghy—ast a bad term by the way. : 

Years have elapsed since you first permitted me to say in your 
pages that the secret of the universe, if I may be allowed the 
term, is that all energy, under any and every guise, is a mode of 
motion. Day by day this great truth is more and more fully 
accepted. It is less that I should over well-trodden 

ound, or say at length here what Ihave already said at length 
in your pages, and been well ee at for the saying. Suffice it 
to draw the deduction, that if al energy is a mode of motion, that 
which we call force cannot possibly energy unless it also is a 
mode of motion, which it cannot be. cae 

The old dictum, that force was that which changed motion in 
direction or amount, is, I am happy to say, rome / erro | from our 
text-books, One of the very latest, by Professor Cotterill and Mr. 
Slade, is entirely silent on the relations of force and motion. So ~ 
far as definition is concerned, the gentlemen I have named define 
force as a stress, which makes a very important difference. d 

The ing overwhelming objection to the sag J that force is 
a cause of motion, lies in the second law of motion laid down by 
Newton, to the effect that action and reaction are equal and 
opposite. This being the case, it is clear that motion can never be 
initiated by a force, because at any and every instant the effort is 

recisely balanced by an equal and opposite effort. The idea that 
mee is a cause of motion originates in a —s sensation—in a 
personal experience. We pusha door, and we believe that the push 
shuts it, e reason my Pew door shuts does not admit of any 
explanation so simple, e push plays the same that the 
draw bar between an engine and a train does. No one asserts 
that the draw bar is the cause of the motion of the train ; but 
without the draw bar the train would not move. The only cause of 
motion is motion, and what we know as push or effort is only a link 
in a chain. ee, 

Teachers of science have long felt the difficulty met with in 
reconciling the notion that force is the cause of motion with the 
second law of motion, and the expedients which have been adopted 
to get out of the maze of contradiction have been in many cases 
ludicrous, in others deplorable. i 

For many years attraction was called in to explain all sorts of 
phenomena; no sane scientist believes in attraction now. For 
years, too many to count, the earth was said to attract the moon, 
and the moon the earth, and so un; a magnet was said to attract 
the needle. All these sayings were as absurd as it would be to 
say that when a door blows to it has been attracted by the door 
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posts. I have, years ago, in your pages, Sir, maintained that 
gravitation is due to some agency external to Typing matter, 
and that such a thing as potential energy did not exist; and i 
have advan a theory to explain what Fn! was—a theory 
essentially incomplete and imperfect. Mr. Tolver Preston has now 
enunciated one much more complete and satisfactory; but it is not 
too much to say that it moves on the same lines as did mine, Far 
be it from me to claim any priority, nothing is further from my 
intention ; but I feel I cannot let his letter without saying with 
what pleasure I have read it, and how ful! & accept his view that 
gravitation is a mode of motion with which what is known as 
“attraction” has nothing whatever to do, *. 11, 
London, April 12th, 


¥RED-WATER HEATING, 


Sir,—I have read with iderable interest Mr. Atkinson’s 
letters and theory as to the benefit of heating water prior to its 
admission to boilers, and may remark in connection with the 
gravitation of culd water to the bottom of the boiler that I have 
had many years’ experience of marine boilers, both at sea and in 
my capacity of consulting engineer. I have fitted the feed check 
valves at all levels and in all ay ne to secure the best possible 
results as to circulation, but have invariably found that the appli- 
cation of a feed-water heater—which I prefer to place on the 
delivery side of the feed pumps, in order not to interfere with 
their satisfactory performance—has shown a marked improvement 
not only in steaming but in reduced consumption of fuel and in 
freedom from repairs ; and also that the elimination of air and 
dirty grease from the feed-water while passing through the heater 
has stopped the corrosion usually set up from these getting into 
the boiler. 

Heaters attached to boilers under my inspection are workin 
at various pressures, from 80 lb, to 160]b. on the square inch, ary | 
need scarcely add that all the boilers are carefully designed, and 
have ample heating surface. 

Another great advantage, and to my mind an invaluable one, 
derived from the use of a feed heater is the command of a hot 
feed when the steamer is anchored in a roadstead for a period 
more or less prolonged, or when in the ice in the Atlantic in the 
winter season; the damage caused by a cold feed setting up 
unequal expansion when in either of these situations is an expen- 
sive experience, as demonstrated by the amount of caulking and 
rivetting required to make good the defects on the ship’s arrival in 
port—a matter which in these hard times it is one’s bounden duty 
to avoid, especially when it can be done by fitting so simple an 
appliance as a heater, 

heoretically there may be no saving from taking steam from 

the boiler to heat feed-water ; my experience proves the contrary 
distinctly. R. Sinciair, Consulting ye ang N.S. W. 

London, April 15th, 








Sirn,—l have read with interest the several letters appearing 
under this beading, and also your article on the subject; but I 
cannot say that I am at all satisfied as to the causes given for the 
economy of fuel effected, as it undoubtedly is when using feed 
heaters. 1 have had a good deal of experience with various kinds 
of feed heaters fitted to marine, locomotive, and stationary boilers. 
and in nearly all cases have found an economy in the fuel consumed 
by their use. In the case of exhaust heaters I have had an 
economy of 16 per cent., when by all the authorities on the subject 
I should only have bad 11 to 12 per cent. And in the case of live 
steam heaters I have frequently had 5 to 6 per cent. economy in 
fuel. I have spent some time in testing the various modes of 
admitting the feed-water; tried putting it through tubes in the 
steam 8 to heat it, also discharged it at working level and led 
it into the bottom below the line of firebars, and although I fully 
believe the latter plan is the best, yet I could always get a better 
result when using the live steam heater outside the boiler, than 
with any particular method of admitting the feed-water. 

My reason for preferring to admit the feed below the Jine of fire- 
bars is that, as it is the coldest place in the boiler and very little 
affected by the circulation due to evaporation on the heating 
surfaces, by putting the feed in at this part it must eventually rise 
to take the p of that evaporated, and does so without inter- 
fering with the globules of steam passing freely from the heating 
surfaces, as it must do if discharged above the level of the 
heating surfaces, But to return to the reason for the economy. 
1 am sorry that I have not Mr. D. K. Clark’s book by me, as I 
cannot quite understand why the transmission of heat through 
plates under pressure, as in the case of a steam boiler, should 
depend so much on the t ture of the medi on either side 
of the plate being very high. I am inclined to think that the 
transmission depends more on the difference in those temperatures. 
Of course, if you are evaporating at a low pressure, say 14°7 Ib. 
absolute, and the steam produced being allowed to escape freely, 
the ebullition on the heating surfaces, and consequent circulation, 
would be very much increased, and the transmission would be 
more rapid, on account of the rapid circulation bringing the cold 
particles of the fluid in contact with the hot plates. 

As is well known, the conduction of heat through a stagnant 
mass of fluid is very slow in liquids, and a free circulation in a 
boiler is a necessary condition for the maximum efficiency of its 
heating surfaces. The cohesion of liquids is also diminished by an 
increase of temperature, and the steam produced on the heating 
surfaces, meeting with less resistance to its , Tises much 
more freely. But 1 cannot see that the whole cause of these 
results is due, say, to evaporating at a pressure of 200]b., as 
against evaporating at a pressure of 14°7 Ib., and the consequent 
rise of temperature, as I assume the heat of the furnace would be 
the same in both cases, and only the density and temperature of 
the water be affected. 

I am under the impression that the y of heating the 
feed-water is due much more to an improved circulation in the 
boiler ae on the admission of hot feed-water than to any 
increase of efficiency of; he heating surfaces by 200 per cent. due 
to such admission of hot feed, and I shall be very much surprised 
if Mr. Atkinson does not find it so when he tries his new heater. 
Of course, as you rightly point out, this gain may not be due to 
one particular thing or operation, as in most feed heaters the solids 
from the water and grease from the cylinders are taken up by the 
heater, instead of passing into the boiler and spoiling its heating 
surfaces; and in some heaters all the air is said to be extracted, 
and although this may not tend to economy in fuel, still it is a very 
desirable thing. 

I am sorry I cannot quite grasp Mr. Atkinson’s idea of stage 
heating; but my own idea is to make a feed heater to heat the 
feed-water only. If you try to get it to perform other functions, 
such as to steer the ship, for instance, it will be sure to give 
trouble in one capacity or other, like the jack-of-all-trades, who is 
master of none. I am afraid 1am somewhat obscure, but have 
endeavoured to give what is a probable reason for economy 
derived from a hot feed. 

A Frem BELIEVER IN THE FeeD HEATER. 

London, April 14th. 




















THE VALUES OF y AND J, 


Sir,—Mr. Donaldson says that I did not study his letter care- 
fully before making my reply. 1 imagine that I am the best judge 
upon that matter. I tte it all the care that it uired, as also 
have I his last. I said that the specific heats in both cases under 
consideration were first arrived at in foot-pounds, and then divided 
by J to get at the specific heat as a decimal of that of water. The 
idea of ault wasting time is too ludicrous. How could he use 
the simple arithmetical calculation referred to by your corre- 
spondent, and well known to anybody who has studied the subject 
at all, unless he first found out what the absolute temperature was? 
M. Regnault went about the matter in a thoroughly organised 
fashion. The following is the true history of the whole thing, and 





my ag A interest other of your readers, M. Regnault 
and Herr Rudberg together found out by experiment that, if 
vo denote the volume of a given weight of any perfect gas under 
a pressure of the intensity »», and at the temperature of melting 
ice, and v, and p, the corresponding volume and pressure at the 
temperature of water, boiling under the pressure of one atmo- 
sphere, then e 1% — 1-365. Thus by dividing the number of 
oto 
degrees between the temperatures of melting ice and water, 
boiling under the pressure of one atmosphere, on any scale 
in use or likely to be used by ‘365, we obtain the number 
of degrees on that same scale that the absolute zero of 
temperature is below that indicated at the temperature of 
melting ice. At this point I beg to inform Mr. Donaldson that, 
although the exact value of the specific heat of air was predicted 
by an indirect calculation in 1850, neither it nor that of any other 
gas was determined accurately by direct experiment until] M. 
ee ow made his upon the subject, the results of which were 
ir lished in the Comptes Rendus of tle Acad of Sci or 
. Mr. Joule made an approximate calculation in 1852, but the 
results that had been relied upon before this were shown to be 
erroneous. So much for the calculation by Sir Isaac Newton and 
es and which your correspondent says were both consider- 
ably less than 1°408, In 1850, however—and this Mr. Donaldson 
can refer to, as it isin the ‘‘ Edinburgh T tions” of that year— 
the dynamical specific heats of air had been computed from the 
following data, also derived from M. Regnault’s experiments. 
They are that po vo =26,214 foot-pounds where 7, =493-2 deg. 
Fah, From this it was easy to calculate the difference between the 
specific heat of air at constant pressure and that at constant 
volume, the temperature being 493°2deg. Fah. absolute, or that of 
melting ice, 


Hence 








kp — ke =?°." = 51°15 foot-pounds 


To 
per degree of Fah., being the energy exerted by 1 lb. of air in 
undergoing at a constant pressure the expansion corresponding to 
1 deg. of rise of temperature, and is the latent heat of expansion 
corresponding to igs Fah., and under the circumstances 


‘15 
above mentioned being equal to pa = °069 of a British thermal 
7 
unit, 
The point, then, was to get at y or 2 . Here Laplace comes 


bis , where uw is the velocity of 
g Po tof 
sound in dry air at the absolute temperature 7, g = 32°2; 
Poto by M. Regnault’s experiments = 26,214 foot-pounds at the 
temperature t,., or 493°2 deg. Fah. wu at the temperature of 
melting ice was experimentally arrived at by MM. Bravais and 
Martius, the result being 1090°5ft. ds: second, that obtained by 
MM. Moll and Van Beek being 1090°1. Therefore, 7, being = 
To, and u being taken as = 1090°2, we have 
— __ (1090-2)? < 

7= 32 x oeia’ * 1A. 
From the data then arrived at, it was, of course, easy to calculate 
the dynamical specific heats of air at constant volume and constant 
pressure, or 


in with his formula, y = 


by = Bete ony = cat = 130°3 foot-pounds per 
degree of Fahrenheit; 
kp = Bole, | = 585 x vlos. = 188745: foot- 


pounds per degree of Fahrenheit. 

What in the world J has to do with the thing from beginning 
to end goodness only knows. Perhaps Mr. Donaldson will tell us. 
The unit of heat is represented by foot-pounds, and is called the 
ee genes unit of heat. Furthermore, it ‘s quite correct to speak 
of the specific heats of air as being equal to 130°3 and 183-45 foot- 
pounds, and is by far the more useful way, too, especially when 
making calculations upon heat enjrines employing complex gases. 
I do not want to know what relation the specific heat of, say, 
carbonic acid, bears to that of water in such a case, but I want to 
know how many foot-pounds in the shape of heat will be required 
to raise a pound of this substance through 1 deg.; or having got 
the gas at a certain temperature, I want to know what amount of 
work I am likely to get out of it when expanding and becoming 
cooler by reason of the work done during expansion. 

The decimals ‘1688 and ‘2377 express the relation existing 
between the specific heats of air at constant volume and constant 
— to that of water at and near its temperature of greatest 

ensity, and not at 32deg.,as Mr. Donaldson says. It is 39°1 deg. 
Fah., and it seems to me that your correspondent had better brush 
up his subject a little, instead of giving me advice. The values 
130°3 and 183°45 foot-pounds are more useful, because they have 
nothing to do with J; and so one element where doubt may exist 
is eliminated, and the Yankees may make J equal to 1 foot- 
pounds if they like. 

The value of y also agrees very nearly with the experiments of 
Dulong on the velocity of sound in oxygen, hydrogen, and carbonic 
oxide, For denser and more complex gases its value appears to 
be smaller—see ‘‘ Edinburgh Transactions,” 1853, vol. xx., p. 589. 
Your correspondent referred to some direct experiments to get at 
the specific heat of gases under constant pressure, and these have 
been made with the calorimeter. They, however, involve the use 
of J, and as I have shown they were arrived at first without it at 
all, and Mr. Donaldson is, in plain English, astonished at the fact 
that if twice two are four, then four divided by two is equal to 
two. I feel deeply grateful to Mr. Donaldson for his advice as to 
studying more carefully the accepted definitions of the terms I use, 
but, inasmuch as those that I have used were employed through- 
out by Professor Rankine, and who, in my opinion, neither had 
nor has his equal so far as the science of thermodynamics goes, I 
decline to listen to Mr. Donaldson. It seems to be the rage now 
for a certain set of professors to quibble about expressions that 
have stood the test of time, instead of trying to use them for the 
general good. 

Your correspondent is wrong when he says that in all existing 
treatises on dynamics the term vis viva is erroneously defined to be 
equal to the product of the mass multiplied by the square of the 
velocity. Rankine does no such thing, but puts it exactly as it 
ought to be, As for energy being synonomous with efficiency, 1 
do not kncw what your correspondent means. If I say that a man 
is working energetically, it does not by any means follow that he 
is also working efficiently, for his work might be all wrong, and 
which would be sadly inefficient. ANTHONY 8S. BowEr. 

St. Neots, Hunts, April 13th. 





ORE SLIMES AND RIVERS. 


Sir,—In reading a local newspaper I note that a meeting has 
been held to protest against the filling up of the river Fowey with 
sand and waste from the mines an mo clay works in that 
district. Now, as a matter of fact, it is quite possible to extract 
both sand and other soiled matter from the water, to such an 
extent as to prevent any serious —_ in rivers, and in fact all 
deposits may practically be prevented, the waste water being only 
coloured with substances which will not subside while the water is 
in motion. To secure this, however, the water must be treated in 
subsidence classifiers, to take out the sand and heaviest matter, 
and afterwards impounded for from twelve to twenty-four hours to 
allow the finer portions to settle. Of course everyone connected 
with the dressing of ores knows how to do this, but it is not done 
because it takes time. 

in, much of the sandy waste from mines contains rich ore in 
the form of slimes or finely divided ore, and this, if taken out with 
classifiers with the sand, treated and separated in buddles, and in 





fact treated in a rational manner, shows a good profit. As a case 
in point, a few years back the writer saw sand containing quite 
10 per cent. of copper ore sent to waste, when, at the moderate 
selling price of £1 per ton, quite £5 a day could have been made 
as clear profit by its recovery. It would pay well at the present 
day to treat the waste heaps at scores of copper, tin, and lead 
mines, by the proper application of machinery, but uf course that 
has nothing to do with rivers. 

Mine owners and manufacturers generally are averse to any 
interference as to the way iv which they dispose of their waste, 
but when compelled to keep it out of rivers, they generally find it 
can be done with profit tothemselves. Each case has to be treated 
on its merits, and modifications have to be made to suit particular 
positions, but the exercise of a little thought and skill will over- 
come all difficulties, W. J. May. 

Walton-on-Thames, April 14th. 





TIRE STRESSES. 


Sir,—I have not seen the letter in Nature on the question of 
centrifugal force, but surely there is something seriously wrong in 
the illustration of the effects of centrifugal force on a steel tire in 
one of your ‘‘ Notes,” I have worked through the calculation, and 
Icannot get it anything like the figures you give. Of course I 
take the calculation only roughly, but there is such a marked dif- 
ference that it cannot be due to any error brought in by the 
refinements of calculation. 

The stress due to the centrifugal force on any revolving ring 
may be put in the following general form :— 

Let a = section of ring in square inches. 
v = velocity in feet per second, 
R = radius of centre of gravity of section in inches, 
8 = weight of one foot of ring. 


Wwe 
Total centrifugal force of \ ba —% 
half ring from centre oe iz 
(7 Ras e 
= ; R 
419 


And tension on each side ) —- 1 


of ring due to this ’ 2+ ¢& ¥ 


TZ ePaiec sic » « 2 & 
Whatever the material may be 
z= weight of lft. length of ring’ 2 


322 
And 
, . 1248 4 
t; . = « td 
Stress per sq. in. “ape e 
~ Say 
= ied 
g 
=eclb. ....- (2 
Where 


_ weight of bar of material 1’ x1" x1” 
ese = iene 
It will be seen that the stress is quite independent of the radius 
and only depends on the density of the material and its velocity. 
The following table may be useful in this connection :— 





| Breaking 








Pi Weight Tensile | n 
Material. a | velocit; 
g strength. | per poss 2] 
Cad kab aa kee ge. | AS “095 16,500 417 ft. 
WEEE xc oc ce 6s we 00 *103 64,000 788 ft. 
Wrought iron wire et ae ee Sd *103 80,000 881 ft. 
RS Pear ae ae "105 110,000 | 1023 ft. 
ny er ee “107 18,000 410 ft. 
Brass wire ee eee ee. "115 49,000 653 ft. 
Ee vias ican en Sey OR 14 _ _ — 
In the case of the tire the stress is— 
Stress = *105 2. 
The velocity of rim is same as velocity of axle— 
, = 5280 x 150 
~ 60 x 60 
f= 48,400 
Stress = ‘105 x 48,400 
‘= 5182 1b. 
About 2} tons 


and velocity before breaking 1023ft. per second, or nearly 700 miles 
r hour. 


April 15th. Gro, HALLIDAY. 





THE MERSEY BAR. 


Sir,—Re the sand pumping operations on above, you suggest 
that the sand be returned to the surface, and allowed to drift to 
the deep water each side the bar. I quite agree with the idea of 
utilising the currents to carry off the disturbed sand, and think 
the following plan worth the attention of those interested. Instead 
of commencing operations at low water, do so immediately the tide 
ceases to flow. There would then be, say, from 30ft. to 45ft. on 
the bar, according to the tide. The pumping vessel, instead of 
trying to pump up as much sand as possible, would pump up water 
and discharge through one or more pipes conducted to the 
estimated surface of the sand as nearly perpendicular as possible. 
The effect of this I anticipate to be as follows:—First, a hole 
would be made in the sand, then the discharge combining with 
the outward current would assist in carrying the sand seaward. 
The pumping vessel proceeding slowly up channel would cause the 
hole to be converted into a well-defined trough, with a tendency to 
enlarge itself every minute. And so ondacapo. As Iam neither 
a professional or amateur engineer, I will not venture to give any 
estimates as to the time it would take to produce any given results. 
To my mind, however, the plan seems to give the least loss of 
power. Whether it would advisable to also attack the inner 
ae of the bar with the aid of the incoming tide I do not know. 

he Conservancy would, perhaps, not like the idea of so many 
thousand tons of sand rushed into the upper estuary. If this 
could be done, however, the work could go on all the year round, 
or till successfu!. If it did succeed, the Pluckington Bank might 
be attacked in the same manner. P. 

Seacombe, April 14th. 


REFRIGERATING MACHINES. 


Si1r,—I was fortunate enough to have an invitation to a meeting 
of the Society of Engineers on Monday last to hear a paper read 
by Mr. T. B. Lightfoot, M.I.C.E., on ‘‘A Trial of a Refrigerating 
Sealine on the Linde System,” and whilst being much struck with 
the admirable and careful manner in which the results of this 
machine had been obtained, I must say, with others, I felt a great 
sense of disappointment that no results were given of the working 
of any other machines on similar lines, so that a comparison might 
have been drawn as to the merits of the various systems now advo- 
cated for refrigerating purposes. It does, Sir, to me seem a pity 
that an opportunity like the present should not be taken advantage 
of by all = makers of cold-producing apparatus of having the 
efficiency of their machines thoroughly tried ; and I would suggest, 
through the valuable medium of your paper, that they at once avail 
themselves of the great facilities open to them at the Augsburg 
testing station, so that those who are interested in the subject of 
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refrigeration may judge for themselves by the results—which should | granite or sandstone, Sin. to 5in. wide, 8in. to 12in. long, and 6in. | dimensions :—Le overall, 243ft. Qin. ; breadth, 34ft. 6in. ; 
be published—as to the advantages or otherwise pre to | to 7in. deep, to be dressed with rectangular faces and straight | depth moulded, 17ft. lin. The engines have been supplied by the 
each system. . LENNARD. i laid on a bed of sand 6in. thick, rammed, and then covered | North-Eastern Marine Engineering Company, Sunderland. 

April 10th. wit vitrified brick, 8in. long, | Cylinders 19in., 30in., and 49in. by 33in. stroke, and these gave 





STRESSES IN FLY-WHEEL ARMS. 


Sig,—Will some of your mathematical correspondents settle a 
question concerning which a hot dispute has raged for some days in 
our drawing-office :—Does or does not the stress due to centrifugal 
force augment in the arms of a fly-wheel as we get further from 
centre ! 

In a revolving disc the stresses do not augment, because the 
cross section increases as fast as the stress ; but this cannot be true 
of a fly-wheel in which the arms diminish in size. This is the argu- 
ment of one party. 

A revolving disc may be regarded as simply built up of any 
number of arms, and what is true of a disc must be true of any 
segment of it. Consequently, the stress does not augment. This 
is the argument of the other = ° 

I — toa minority who old. that both the others are wrong. 

April 11th. Youne Boss, 








AMERICAN ENGINEERING NEWS. 
Rail sections.—The committee on standard rail sections, appointed 
by the American Society of Civil ineers, has submitted its 
report. Each of the ten members cf the committee prepared 
independently a set of designs of sections from 40 Ib, to 100 Ib. per 
" these show a remarkable degree of uniformity. Only 
one of the sets has sections with flaring sides to the heads, the 
-e | wider es bottom than Ea the top. — these 
several designs a set of average sections has been prepared, showing 
what is practically the ion of the comauiiben, The 
details common to sections of all weights are as follows :—12in. top 
radius of head ; jin. top corner fillet radii ; j,in. radius for 
all other corners ; 13 degrees angle with horizontal of under side of 
head and upper surface of ; vertical sides to head ; width of 
base equal to total height ; 415 per cent. of the metal in the head, 
21 per cent. in the web, 37°5 per cent. in the base or flange. The 
uniformly varying dimensions are as follows :—Width of head, 
lin. per 10 Ib. ; —_— of rail and width of base, jin. per 10 Ib.; 
area of section, 9°8 Ib. per 10 Ib. The sides of the webs of 
these average sections are shown vertical, but some of the 
designs showed them curved to a radius of 9in. to 30in. The 
of the flanges are vertical, rounded off by corner radii of jin. 
The following are the dimensions of the 80 Ib. and 190 Ib. sections 
respectively, omitting the uniform dimensions given above :— 
Height of rail and width over flanges, 5in. for 80 and 5%in. for 
100 Ib. ; width of head, 2hin. and 2jin.; thickness of web, 0°63 
and 069in.; thickness of flange on centre line of rail, 0°877 and 
0°976in.; height of web on centre line, 2°646 and 3°018in.; height 
of a on centre _ — ae *672in. he Chicago 
‘ast running.— ver Limi express on the i i 
Rock Island, and Pacific Railroad has recently done some fast 
running. An eight-wheel i four-coupled drivers and four- 
wheel leading truck—with cigh t passenger cars made from 65 to 
68 miles per hour between Morris and Ottawa, IIL, for sixteen 
minutes, and with seven cars made 72 miles an hour between 
Bremer and Blue Island, II]., on a down grade of 26ft. mile. 
The following are the particulars of the engine :—Cylinders, 18in. 
by 24in.; driving wheels, 5ft. 8in.; truck wheels, 2ft. 6in.; drivin; 
wheel base, 9ft.; total wheel base of engine and of engine an 
—_ and 45ft. 24in.; steam ports, 17in. by l}in.; 
exhaust ports, 17in. by 2}in.; valve, lin.; outside lap, j,in.; inside 
lap, 54in. travel ; ‘ry top boiler, 56in. diameter, with 218 tubes 
2in. diameter and 11ft. 7}in. long; fire-box, 75in. long and 33in. 
wide ; weight on drivers, 69,000 lb.; total weight of engine and of 
engine and tender, 106,800 and 173,800lb. The Pennsylvania 
Railroad has trains which make the 89-76 miles between Jersey 
City and Philadelphia in 112 minutes, or nearly 48 miles per hour, 
including stops. e 55°75 miles from Jersey City to Trenton are 
run in 64 minutes, or at 52 miles ye" hour.. The Baltimore and 
Ohio Railroad has trains running the 4: miles between Washington 
and Baltimore in 45 minutes, or at 54 miles per hour. These are 
schedule times, and of course are exceeded between stops. The 
Baltimore and Ohio has the fastest scheduled time for its ‘‘ Royal 
Blue” express, which is at one point 72 miles per hour for about 
foar miles. A light oo the Pennsylvania Railroad, without 
a train, made a run in of 53 miles in 45 minutes, 10°8 miles 
being made in seven minutes. 

Intercontinental railway.—The Intercontinental Railway Com- 
mission, which is composed of representatives of the United States 
Mexico, and the Central and South American States, has appoin 
Mr. Shunk, of Philadelphia, as ineer in charge of surveys of 
the trunk line which is to connect all these States. The party will 
start in April for Quito, Ecuador. From that point one party will 
run lines northward through Ecuador and the United States of 
Colombia to the Isthmus, while another party proceed southward 
through the Andes and across Bolivia to Jujuy, the present 
terminus of the Argentine railway system, near the boundary of 
Bolivia and Argentina. Several officers of the United States Army 
have been detailed to assist in the surveys and explorations of the 
Central American portions of the line, various routes having been 
suggested. There has been for some time through connection 
from the United States to the City of Mexico. Numerous routes 
have been by the Commission for the South American 
portion, but they are all West Coast lines. Starting south from 
Antioquia, in Colombia, the western line runs right along the 
Andes to Quito, and still along the mountains to La Paz and 
Jujuy. The extreme line follows the coast closely from Guayaquil 
to Lima and [quique, then following the long li now er 
construction by the Chilian Government, it reaches Valparaiso, 
connecting there with the Transandine Railway now er con- 
struction to Mendoza, whence there is a line to A A 
route to the eastward of the Andes is also projected, but is not so 
likely to be adopted. From Antioquia a north-east branch is 
proposed to connect with the Venezuela railways, 

Street cleaning.—The ‘‘ Advisory Committee” appointed a short 
time ago to investigate the street cleaning methods of New York 
City, and which made experiments of two methods, as noted in a 
former letter, has made its report. Considerable stress is laid on 
the recommendation that politics should not be an element in the 
street ne ery as it is at present, to the detriment of 
the service. ey consider the management of the department to 
be inefficient, and the number of men too large in proportion to 
that of the carts, the dirt swept up being consequently often left 
to be blown and carried over the street again. The cost for an 
efficient and properly managed system is estimated at 1,800,000 dols. 
per annum, while to keep the streets properly clean under the 
present wasteful and inefficient system would 2,500,000 dols. 
per annum. Among the principal recommendations are the 
following :—(1) The permanent employment, at fair monthly 
wages, of a sufficient number of labourers and cartmen to clean 
the streets and remove garbage, and the temporary employment 
of extra men in emergencies. (2) The purchase by the city of the 
necessary horses, carts and tools, instead of hiring the same. (3) 
The division of the Sa — districts, each me ay a 
superintendent — e to the general superintendent, and eac 
having a stable the necessary men and plant; each district to 
be divided into sections of about eight miles of streets, each section 
being under the charge of a foreman. (4) Metal carts for the 
removal of ashes, garbage and sweepings, and the material to be 
promptly removed after being collected or sw up. (5) The 
entire area of paved streets to be swept and cleaned daily and 
throughout the day by hand labour, supplemented whep necessary 
by machine sweeping. 

Street paving.—The specifications of the Board of Public Works 
of Omaha, Neb., provide that stone paving blocks must be of 





lin. of sand. Paving brick to 
2in. wide, and 4in. dee; Said upon 2in, of sand on a concrete 
foundation 6in. thick. Brick paving blocks to be 12in. long, 4in. 
wide, and 5in. deep, laid on 6in. of sand. Asphalte pavement 
to be 2in. or 2hin. thick on concrete 6in. or 4in. thick respectively. 
Asphalte concrete pavement to have 6in. of broken stone, over 
which is poured one gallon ood square yard of hot paving composi- 
tion; upon this is a l4in. binding course of broken stone 4in. to 
1 iti in size, mixed with hot —_ er mobs 
a lin. wearing surface of te. alte pavements to 
have stone _— and cms blocks inst street car rails, 
Concrete to of broken stone or slag din. to 2hin. size, mixed 
with cement mortar of one part cement to two parts sand; five 
parts of broken stone to one of mortar. ite and brick 
pavements to be guaranteed for five years; stone pavement for 
one year. At San Francisco, Cal., _ ltum or bituminous rock 
pavements are to be 3in. thick, laid on a concrete foundation 
which has been allowed to en for seven days. The cement 
for concrete is to stand a 2501». tensile strain after seven days’ 
— At Salt Lake City, the cost of asphalte pavements fo’ 
sidewalks, consisting of a 4in. surface of asphalte on a 3in. t 
foundation, is estimated at lic. per square foot, or 90c. or 
1:20 me foot of frontage for a sidewalk 6ft. or 8ft. wide 
— vely. 
ailway cars.—Two improvements in cars have recently been 

brought out which appear to considerable advantages. In 
one case the present platform at each end of the car is done awa 
with, the end of the y of the car being at the end of what is 
now the platform. This arrangement gives two doors for exit at 
each end, the doors being at the end of each side, at the bottom of 
the car steps, and flush with the side of the car body. A door in 
the end of the car is fitted with a flexible vestibuled device affordin 
communication throughout the train. This plan gives rmemcco | 
floor space, avoids the inconveniences and danger of ing from 
car to car across the generally unprotected platforms, and kee 
the steps protected from snow and rain. In the other case, whi 
is intended mainly for palace cars—while the former is for ordinary 
passenger cars—the vestibuled platform at each end of each car is 
replaced by one separate complete vestibule fitted between the cars 
and carried by the ends of the frames. This arrangement avoids 
the narrow side doors to the vestibule of each car, over its own 
steps, and replaces it by one wide doorway and one flight of steps 
on each side of the vestibule between the car bodies. e Chicago, 
St. Paul, and Kansas City Railroad has added to ite equipment 
twelve passenger cars, long over body, and 66ft. over the 
ao. They are carried on six-wheel trucks, or bogies, with 

in. Krupp steel-tired wheels. They are fitted with hollow iron 
brake beams, the Miller cast steel coupler, and other modern 
devices, The ends are vestibuled. At one end is the Baker car 
heater, linen closet, and women’s toilet-room. At the other end a 
men’s lavatory and toilet-room. In the car are six double lamps, 
and one single lamp in each vestibule. All the windows are double 
and fitted with drop curtains. The aisles are carpeted. Each car 
seats sixy-four passengers. 

Brick paving.—A Pennsylvania town is laying brick paving under 
the following specifications :—Upon the sub- eis laid a founda- 
tion 7in. deep of hard broken stone 2in. to 2hin. in size, which is 
covered with a layer of clean river sand 3in. thick. The bricks are 
hard, well and uniformly burned vitrified fire brick, free from 
warps and cracks, with the surface true and the corners straight. 
The bricks are 9in. long, 4in. deep, and 2}in. wide. They are laid 
on edge, in even straight courses across the street, breaking joints, 
well bedded in the sand, and conforming to a curved cross-section 
of street, as required by the engineer. When laid they are to be 
rolled to a smooth surface of pavement ; boiling pitch is then to be 
poured between the courses to saturate the sand beneath and fill 
all oe between the bricks, and flowing over them. Over this 
will be spread pure kiln-dried sand while the pitch is hot, so that 
it may sink into and mix with the pitch. 

Highway bridge.—A bridge is to be built across the Arkansas 
River at Little Rock, Arkansas, which will have a channel span of 
350ft., four shorter truss spans, and an iron trestle and masonry 
approaches, with grades of 4 and 5 per cent. Clear headway of 

nel ty 50ft. above high water. Roadway, 22ft. wide in the 
clear, with a double track for electric railway, and two sidewalks 
outside the trusses 5ft. wide. Clear headroom of trusses, 19ft. 
Masonry piers founded on the bed rock, river piers of iron, 
cylinder piers carried down to bed rock by the pneumatic process. 

e rock is a slate, overlaid with sand and silt, and a layer of clay 
4ft. thick about 10ft. or 15ft. below low water. Difference between 
high and low water, 30ft. Live load for truss members of 350ft. 
span, 1500 Ib. per lineal foot of bridge. For floor ge a 
A distributed load of 100 lb. per square foot of roadway and side- 
walks, (+) Steam road roller weighing 30,000 Ib. with 18,000 Ib. 
on the rear, and 12,000 Jb. on the forward axle ; 11ft. wheel base, 
rollers 20in. wide, and the two on rear axle 6ft. c. to c. (c) An 
electric railway car on each track weighing 22,000 Ib. on two axles, 
with a wheel of 6ft. Of pressi bers the top chords 
and end posts are to consist of two rolled or built channels, with 
a plate gin. thick above, and lacing bars and stay plates below. 
Vertical posts to be symmetrical in section, and pin connected at 
both ends. The floor system will consist of transverse plate girder 
floor beams, with cantilever brackets to carry the sidewalks. Car 
tracks of standard gauge, 9ft. din. c. toc. looring of one thick- 
ness of 3in. oak planks spiked to joists 4in. by 16in. and 3in. by 
l4in. Wheel guards 4in. by 6in. on each side of the roadway. 
Rivets, fin. diameter. 


rolled ; upon this is 














LAUNCHES AND TRIAL TRIPS. 


Sir Rayiton Dixon anp Co., Middlesbrough, launched on the 
9th inst. a steel screw steamer named the Endsleigh, which has 
been built to the order of Messrs, Bellamy and Co., of Plymouth. 
This vessel is built on the web frame principle, with raised quarter- 
deck and partial awning deck, and her leading dimensions are :— 
Length overall, 290ft. 3in.; breadth, 39ft.; depth moulded, 
21ft. llin.; with a deadweight capacity of about tons. Her 
engines will be fitted by Messrs. Blair and Co., of Stockton, 
having cylinders 2lin., 35in., and 57in., by 39in. stroke. 

On the 10th inst. Messrs, William Simons and Co. launched 
complete from their yard at Renfrew the second of three steam 
hopper barges for the Corporation of Preston. The dimensions of 
the vessel are as follows :—Length 130ft. ; breadth, 24ft. ; depth, 
94ft.; and it has a hopper capacity to contain 300 tons of dredg- 
ings. Engines will indicate horse power. The vessel has been 
constructed under the direction of A. F. Fowler, ., C.E., and 
under the nal supervision of Mr. Henry Threlfall. The first 
of these, aches launched last month, is now at work at Preston. 

On the 10th inst. Messrs, Edward Withy and Co., of Hartlepool, 
launched a large steel screw steamer, built to the order of Messrs. 
Sivewright, Bacon, and Co., of West Hartlepool, and named the 
Castleventry.. She is a modern cargo boat measuring over 320ft. 
in length, and built throughout of Siemens steel, with a large 
measurement and deadweight capacity, and built to the highest 
class at Lloyds’. The vessel has a long raised quarter deck, lon 
bridge-house, and a topgallant forecastle. She will be fitted wit 
triple-expansion engines by Messrs. T. Richardson and Sons, of 


Hartlepool. 

On the 3rd inst. the Oscar, a steel screw steamer, which has 
been built by Sir Raylton Dixon and Co., to the order of Messrs. 
Potter Bros., of London, for Messrs, Giovanni G. Gargurevich 
and Co., of Trieste, proceeded from the Tees to the Tyne on her 
trial trip. The vessel is built on the web frame principle, with 
raised quarter deck, bridge, and forecastle, and is of the following 








every satisfaction on trial, 





On the 9th inst. a = spar deck screw st was | hed 
by the Blyth Shipbuilding Company at Blyth, built to the order 
of Messrs. Dent and Co., of Newcastle, for their ‘‘ Arrow Line” of 


steamers trading across the western ocean, and named the Croft, 
The ge | particulars of the vessel are as follows:—Length, 312ft. ; 
breadth, 40ft.; built of steel, with web frames and cellular double 
bottom for water ballast throughout. Steam capstan windlass for 
working patent stockless anchors, steam winches, steering r, 
screw gear aft. Kirkaldy’s condenser, and all modern fittings 
suitable for Atlantic vessels are fitted on board. The engines for 
this vessel are triple expansion, and are being made by Mr. J, 
Dickinson, of Sunderland, and will be seal on board imme- 
——e e vessel is also specially adapted for carrying cattle. 
On Friday, the 10th inst., the trial trip took place of the steel 
screw passenger steamer Priok, built by Messrs. C. S, Swan and 
Hunter, of Wallsend, and sister ship to the Tosari and Lawang, 
built for the same owners, Messrs, the Deutsche Dampfschipps 
Rhederei, of Hamburg, for their newly inaugurated Sunda line, 
from Hamburg, Amsterdam, Southampton, and Genoa to Java and 
adjacent ports. After a very satisfactory run, during which,we are 
informed, a speed of 13} knots was attained, the vessel proceeded 
to Hamburg to take her station on the Java line. The Priok is 
312ft. over all, and 41ft. by 24ft. depth moulded, and is capable of 
carrying 3400 tons deadweight on a light draught of water, and 
has large cubic capacity for passengers and Eastern cargoes. e 
engines are triple-expansion, with cylinders 2lin., 42in., and 69in. 
in diameter and 45in. stroke, 

On Thursday afternoon, Messrs, John Scott and Co., Kinghorn, 
launched, for the Wallasey Local Board the paddle steamer 
Thistle. The vessel is for the Board’s service of steamers between 
Liverpool, Egremont, and New Brighton. She is fitted with com- 
pound surface condensing engines, which are expected to drive her 
at the rate of 134 knots per hour. She has a rudder at each end, 
which can be worked either by hand or steam. The saloons are 
fitted in a very handsome manner in polished mahogany, and are 
very lofty and well ventilated. The hull is divided into twelve 
watertight compartments, with bulkheads up to the main deck, so 
that she is practically unsinkable, and will be the most complete 
and comfortable vessel on the Mersey ferries. The launch was in 
every way successful. She left the ways with steam up, and 
immediately proceeded for a aap ane | trial of her engines. 

On Saturday, 4th inst., the steam trawler Lynton, built and 
engined by Messrs. A. W. Robertson and Company, engineers and 
shipbuilders, Victoria Docks, London, E., went on her trial on the 
measured mile in the Thames. This boat is 101ft. long, 20ft. 
beam, 11ft. 10in. moulded depth ; engines compound surface con- 
densing, with cylinders 16in. and 32in., and 20in. stroke ; a large 
steel boiler capable of providing an ample supply of steam at 
105 1b. pressure. The engines worked lingly thly, at 
130 revolutions per minute, the mean speed of the boat being, we 
are informed, ten knots. The Lynton is the first of four steam 
trawlers now building at Messrs. Robertson’s Lea shipbuilding 
= Canning Town, to order of Mr. George Doughty, of Grimsby. 

ese boats are all being built to class Al 100 at Lloyd’s, under 
special survey, and are fitted with the most modern appliances, to 
suit them for the fishing trade. 

On the 9th inst. Messrs. Craig, Taylor, and Co., Stockton-on- 
Tees, launched a steel-screw steamer named the Highland Mary, 
and of the following dimensions: 323ft. by 41ft. by 28ft. 7in. The 
vessel is built for the dead meat trade, and is intended to carry 
100,000 carcasses ; to spar deck rule, having full poop, bridge, and 
topgallant forecastle built on the deep frame principle, thereb 
dispersing with both hold beams and web frames, leaving the holds 
entirely clear for cargo. The scantlings are in over and 
above Lloyd’s requirements, The holds are insulated, and the 
vessel will be fitted with refrigerating apparatus by Messrs. J. and 
E. Hall, of Dartford. She has water ballast in double-bottom 
fore-and-aft and also in s, five steam winches and steam 
steering gear, steam windlass, screw gear aft, and all modern 
improvements to suit the trade for which she is intended. The 
engines, on the triple-expansion three-crank principle, are by 
Messrs. Westgarth, English, and Co., Middlesbrough, and are of 
the following sizes: 23hin., 374in., 60in., by 42in. stroke—three 
boilers. The vessel has been built to the order of Messrs. Hugh 
Nelson and Co., of Liverpool, and under the superintendence of 
Messrs. William Esplen and Sons, consulting engineers, 

Messrs. R. Napier and Sons d, turday afternoon 
last, from their shipbuilding yard at Govan, a steel twin-screw 
steamer of 6700 tons, built to the order of the Orient Steam 
Navigation Company, and named the Ophir. This magnificent 
steamship has been specially designed for the Company's Royal 
Mail service between London and Australia, and has nm con- 
structed under Lloyd's special survey for the 100 Al class, and 
built to Admiralty requirements for an armed cruiser. As the 
safety of the passengers has always been a principal consideration 
with the managers of the Orient line, the vessel has been con- 
structed with acellular double bottom, and has been so sub-divided 
by ‘watertight bulkheads that, if any two compartments were 
filled, the ship would not sink or become uni ble. The 
mete accommodation will be of the most comfortable 

escription, and has been specially planned for the long voyage 
to Australia, and it consists uf a magnificent dining saloon on the 
upper deck placed amidships between the funnels, where there is 
practically no vibration; a handsome music room on the pro- 
menade deck with a piano and organ; and a luxurious smoking 
room on the same deck, while the state rooms on the main and 
upper deck will be fitted with the most modern improvements, 
second-class accommodation is scarcely inferior to the first, 
and comprises dining saloon, smoking room, &c. There are also 
very superior quarters for third-class passengers. To attain a 
speed of 18 knots the Lo aeagpen consists of two independent sets 
of triple expansion rey with seven steel boilers for a working 
pressure of 1601b. All the most recent improvements have been 
introduced, including hydraulic cargo and steering gear, electric 
lighting, refrigerating appliances for stores and cargo, and 
mecharical ventilation for all three classes, The general di- 
mensions are—length, 482ft. ; breadth, 53ft. ; depth, 37ft. After 
a successful launch, the Ophir was towed up the harbour to 
receive her machinery, which has been constructed at the builders’ 
Lancefield Engine Works. 

















Tue JuNIOR ENGINEERING SocireTy.—On Monday, 6th inst., a 
large party of members of this Society visited Messrs, Siemens 
Brothers, and Co,’s electrical ec roa works at Charlton. 
Every facility was afforded for enabling the numerous departments 
of the extensive establishment to be seen. The visitors were 
shown round in small parties, an arrangement which was much 
appreciated, and which greatly enhanced the success of the occasion. 
The instrument section proved exceptionally interesting, as did 
also the contents of the show room, which included keys, relays, 
switches, Morse instruments arranged for simplex, duplex, and 
translation work, Wheatstone automatic for 400 words per minute, 
galvanometers, resistance coils, block signalling apparatus, and 
special automatic block system for electrical railways. The process 
of manufacture of india-rubber core was seen, and the wire testing 
shop, cable machine shop, cable tanks, and cable testing room. 

ere a special bridge for very low resistances was shown ; its range 
was from 1 ohm to ygy}555 Of anohm. The manufacture of lead 
sheathed core requiring very powerful hydraulic machinery was in 

rogress, and in the large machine shop the heavy parts of 

ynamos were being prepared. The mode of erection of an iron 
telegraph pole was demonstrated, and the, general arrangement 
of telegraph work explained. ee 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

BusmINnEss since the quarterly meetings has seen a little improve- 
ment, inasmuch as prior to those gatherings orders were withheld 
pending definite information as to the course of the market, and 
these have now been given out. Complaint is, however, made of 
the unprofitable character of prices in the finished iron trade, and 
comparison with the rates which obtained when the quarter 
opened shows that present figures in several departments represent 
a considerable decline upon the opening of the year, 

At the same time there are indications that some authorities are 
anticipating an improvement before long, for several instances have 
lately occurred in this district in which works which previously had 
been stopped have been taken over by other manufacturers, and 
preparations made for a re-start, 

The continued quietness of the leading export markets is the 
chief cause of uneasiness just now, but it is pointed out that the 
various circumstances which have operated to limit demand cannot 
continue in force for ever, and an improvement on the material 
prospects of South America, the Cape, and the Colonies, would at 
once, it is here believed, lead to a welcome resumption of buying 
on the part of these sources of custom, Meanwhile the home call 
keeps up fairly well, and tends to supply the deficiency in the 
over-sea demand, Orders for the home industries are not, it is 
true, of any great bulk, nor do they arrive with frequency, but 
the satisfaction of immediate requir ts is sufficient to attord a 
fair amount of employment. 

The question of ironworkers’ wages is occasioning just now con- 
siderable interest. The masters have recently foregone a reducti 
to which, if the sliding scale had been in force, they would have 
been entitled, according to the last declared selling price, their 
desire being not to disturb the normal relationship which now 
exists in the matter of wages between this district and the North 
of England. The fact that the scale has been so long in abeyance, 
and that wages have had to be subject to special agreement, has 
occasioned some discontent on both sides of the Midiand Iron and 
Steel Trades Wages Board, and it is felt that some definite method 
of adjustment should be again mutually agreed upon, One of the 
questions arising out of the suspension of the scale has been that 
of the wages of sheet iron workers. The special committee which 
was appointed by the Wages Board to consider this last point met 
at Dudley this week. ‘I'he proceedings were private, but the 
committee are understood to have agreed upon a recommendation, 
which they will bring before an early meeting of the joint Board. 

The sheet iron market was stated this—Thursday—afternoon to 
be still flat, as far as plain sheets for galvanising purposes are con- 
cerned, but working-up sorts are in slightly better request from 
some of the numerous industries in which they are used. Singles 
can be had at £6 17s. 6d. to £7, 

The galvanised iron trade shows no improvement, and the quiet 
demand reported at the quarterly meeting of this department last 
week still continues; corrugated doubles, f.o.b. Liverpool, being 
obtainable at from £11 15s, to £12, 

The bar trade shows considerable diversity as regards demand, 
according to various qualities, Best marked bars are in fair 
demand tor India and the Colonies, and prices are steady at £8, 
with £8 2s, 6d. for the Earl of Dudley’s L.W.R.O. brand. Mer- 
chant bars are in fair request at about £7 5s., and in common a fair 
business is being done at £6. Rivet bars are quiet, but cable 
descriptions move briskly. 

A slight increase is observable in the volume of business doing 
in houps, for which the quotation is £6 15s., but gas tube strip at 
£6 10s. is quiet. 

Some of the Midland makers of tin-plates have this week received 
orders which last week were withheld. At the quarterly meeting 
they declare themselves unable to meet the demands of customers 
for lower prices, as they could not obtain any reduction in raw 
material. It was anticipated on that occasion that the South 
Wales Tin Bar Association would reduce prices; but they, the 
members of the present association, met informaliy and mutually 
agreed not to quote below £5 2s, 6d. for Bessemer tin-plate bars. 
‘This being so, the tin-plate manufacturers would make no conces- 
sion to pure The orders which, however, were on this 
account withheld, have many of them come in since; for there is 
not too much time to spare before final arrangements will have to 
be made by tin-plate exporters, with a view to getting their 
consignments into the States by the end of June. 

The steel trade keeps fairly well engaged as far as engineering 
sections are concerned, but the demand jfor railway material has 
lately fallen off, and, beyond a few orders for fish-plates, not much 
is now doing in that branch. 

Crude iron is in tolerably good request, and the fact that fuel 
keeps up causes pig iron prices to be tairly well maintained. Com- 
mon sorts are quoted 39s. to 40s.; part-mines, 45s. to 46s. 6d.; 
all-mine hot blast, 65s. upwards; and all-mines cold blast, 95s, 
upwards, 

Coal continues in good demand at unaltered rates. 

The rumour that a gigantic coal trust was about to be formed to 
control the output of Yorkshire, Derbyshire, Lancashire and 
Staffordshire is, as far as this district is concerned, entirely dis- 
credited, It is looked upon as absolutely impracticable, seeing 
that the coal in the counties alluded to is different in quality, 
price, and cost of werking, and is sent to opposite markets, home 
and foreign, as well as for diverse purposes or uses, 

A fair amount of support is being given to the fund which has 
been opened by the Birmingham and District Railway and Canal 
Freighters’ Association to secure adequate representation of Midland 
traders before the parliamentary Joint Committee upon Railway 
Rates, It is intended to raise the fund if possible to £5000. 

The improvement of the condition of the operatives in the 
Staffordshire nail and chain trades continues to be a matter of 
concern alike to employers and employed in these branches of 
local industry, At a roar g | of chainmakers held recently at 
Cradley Heath it was stated that a deputation of operatives had 
waited upon some of the members of the Government in London 
and pointed out to them the importance of there being a reduction 
in female labour in the chain, nail and rivet trades. Mr. Horner, 
president of the Chainmakers’ Association, said the interviews 
were of a favourable character, and the deputation were ably 
assisted by Mr. Brooke Robinson and Mr. Staveley Hill. Impor- 
tant legislation would take place which would be for the benefit of 
the trade, and would be the means of putting down sweating. 
It was stated that upwards of £2000 had been expended in 
improving the chainmakers’ condition ; and it was resolved, with a 
view of ggg a reduction in wages, and of the factories being 
overstocked, to work in future five days a week—no work to take 
place on Mondays. 














NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—In some quarters there is a disposition to take 
rather a more hopeful view with regard to the prospects of the iron 
trade, and the belief seems to be gaining ground that prices for 
both raw and manufactured material are now so much under 
actual cost that makers cannot possibly come much lower. Cer- 
tainly there has been rather more inclinatiun to buy, and here and 
there less readiness on the part of makers to accept the very low 
offers that buyers put forward, It can scarcely be said, however, 
that there is any really appreciable improvement in trade, and so 
far as the iron-using industries are concerned, the tendency is still 
in the direction of lessening activity. No doubt users of iron who, 
for some time past, have been buying merely from hand-to-mouth, 
are working on such low stocks that they are keenly watchi 
the market, and any indication of an upward movement woul 





prometly lead to increased buying. The upward movement in 
itch warrants during the lastyfew days has probably had some 
influence in this direction, but this does not necessarily mean any 
increase of juirements. 

The Manchester Iron on Tuesday was fairly well 
attended, and, if anything, re was perhaps rather more 
inquiry for pig iron, buyers in many instances being disposed to 
place out ssheetiees erate queathion where they could obtain 
some further concession upon the minimum rates of last week. 
The inquiry, however, was chiefly for ~—a qualities, there 
bei ill an almost complete absence of demand for forge 
numbers, and for these, so far as there is any opportunity of 
testing, the market prices are excessively low. In Lancashire pig 
iron makers are still so completely undersold by the cheaper 
district brands offering here, that they are not quoting at all in the 
open market, To secure business, however, they have to take very 
low figures, whilst such sales as they are making are confined to 
very small parcels, and for delivery equal to Manchester 44s, 6d. 
for forge to 45s, 6d. for foundry would represent about the full 
average prices that are being obtained. For district brands 
prices are irregular, with a further easing down in most 
cases. In some instances Lincolnshire is not quoted under 
45s., less 24, for foundry qualities delivered equal to Man- 
chester; but there would be no difficulty in buying the 
best brands at about 44s. to 44s, 6d., whilst so far as forge 
qualities are concerned there is so little inquiry to really test 
prices that it is difficult to get at any actually fixed quotation, but 
43s., less 24, would represent a figure that would be accepted in 
most cases for delivery equal to Manchester, and in some instances 
as low as 42s. 6d. per ton is spoken of. ere is a continued 
easing down in Derbyshire iron, makers who have been holding out 
for the top quotations now showing more anxiety to secure orders, 
and prices are also very irregular, ranging from about 43s, and 44s. 
for forge to 47s. for some of the cheaper foundry qualities, with 
the best foundry brands obtainable at 48s. to 48s. 6d., less 24 
delivered equal to Manchester. The recent upward movement in 
warrants has not appreciably affected the price of outside brands 
offering in this market. linton remains without any very 
material change, 56s. 6d. net cash being the average figure for 
delivery equal to Manchester, with very little of this brand obtain- 
able for prompt delivery, whilst good-named foundry brands of 
Middlesbrough do not average more than about 47s. 4d. net cash 
delivered here, 

The manufactured iron trade remains in much the same unsatis- 
factory condition that I have reported for some time past. 
Makers in most cases are short of orders, and to secure — 
specifications to keep forges going from hand to mouth, they are 
in many cases willing to accept extremely low figures. For 
delivery in the Manchester district, bars do not average more than 
£5 15s. to £5 17s. 6d.; hoops, £6 to £6 2s, 6d.; and sheets 
according to quality, from 47 and £7 2s. 6d. to £7 5s. and 
£7 7s. 6d. per ton, 

The steel trade remains in an altogether lifeless condition, 
hematites still meeting very little inquiry, and steadily tending 
downwards in price, good foundry qualities delivered in the 
Manchester district being now readily obtainable at about 58s. 
to 59s., less 24. In steel plates there is still little or no buying 
going on, and in the absence of anything doing to really test 
prices, they remain nominally at about £7 10s. for the best boiler- 
making qualities delivered to consumers in the neighbourhood of 
Manchester, but buyers with anything like good specifications 
would have no difficulty in placing their orders at something sub- 
stantially under this figure. 

There is no very material change to report with regard to the 
engineering industries, activity in most departments being still 
well maintained upon work in hand, but the general reports are 
that there is a steadily lessening quantity of new orders in prospect, 
and in most cases contracts are now running out more rapidly than 
they are being replaced. Machine tool makers are perhaps the 
best off, and the leading firms throughout this district are still 
booking a considerable weight of new orders. Locomotive builders 
are also well employed for some time to come, and the same may 
be said of manufacturers of other descriptions of railway rolling 
stock. In the stationary engine building trade there is, however, 
some easing down, and in heavy constructive engineering opera- 
tions there is decidedly a lull as regards new work coming forward, 
some of the local yards being already extremely slack, but others 
are still kept well employed upon contracts in connection with 
railway extensions. 

The reports of the trades union societies connected with the 
engineering industries still maintain a satisfactory tone as regards 
the general condition of trade, and their returns of out-of-work 
members show no appreciable increase in the number of unem- 
ployed. Inthe Amalgamated Society of Engineers, where there 
is a continued rapid increase of membership, upwards of 500 new 
members iocee ten admitted during the past month, bringing 
the total membership up to nearly 70,000, there has been a slight 
increase of members on donation, but the total number out of 
work remains at not more than 2} per cent. of the whole member- 
ship ; whilst in the Manchester district it does not exceed 2 per 
cent. of the local membership. The report of the Steam Engine 
Makers’ Society is still more favourable as regards unemployed, and 
remains practically stationary at about 1 ee cent. of the total 
membership. There is, however, decidedly less pressure for work- 
men than was the case some time back, and the reports of ‘‘ good 
trade” from the various districts are steadily lessening in number, 
‘*moderate” now representing the heading of by far the larger 
proportion of the returns. : 

A very handy combined band and circular sawing hine, with 
several improvements, has been introduced by Messrs. T. and R. 
Lees, of Hollinwood, near Manchester, the chief features of which 
are the simplicity of its arrangements, and the fewness of its 
working parts, as compared with other similar machines for doing 
the same class of work. This improved machine is specially 
adapted fcr the use of joiners, coachbuilders, wheelwrights, 
cabinet makers, and others. The band saw pulleys are 18in. 
diameter, and the band saw will cut timber llin. deep, whilst 
it will also tenon door styles to a similar depth. The table of the 
band sawing machine is arranged to cant to any angle for bevel or 
straight cutting of timber, whilst it is also fitted with a fence for 
tenon cutting. The hine is provided with an improved tension 
arrangement, which allows for the expansion and contraction of 
the saw belt whilst at work. The circular attachment has a risin: 
and falling table, regulated by a hand wheel and screw, and wil 
cut timber up to din. deep, the arrangement of the rising and 
falling table being a great advantage when the machine is worked 
by steam-pdwer, as there is no variation in the driving belt owing 
to the spindle being stationary. 

The meeting of the Manchester Geological Society on Tuesda: 
was devoted entirely to the consideration of papers dealing with 
accidents in mines. Mr. James Tonge read a second contribution 
on this subject, in which he dealt specially with the question of 
safety lamps, and rebutted the opinion expressed in some quarters 
that the safety lamp had been a doubtful improvement in the 
working of mines. He said if too much reliance were placed 
upon them, if they were made to do duty where they were 
never intended, or if they were not kept in good order and 
perfect condition, this should not be charged against the lamp, 
any more than the failure of any other machine should be 
charged to the machine rather than the user. As to the 
objection that the roof could not be examined so well with a lamp 
as with a candle, and that deaths from falls of roof have in conse- 
quence not d d in in the same proportion as from 
other causes, he pointed out that although the saving of life from 
falls of roof had not exactly kept place with the saving of life in 
other directions, there had been a very substantial gain which 
ought to dispel the bog 4 that the use of lamps was objectionable 
in any direction. Mr. Henry Hall, her Majesty’s Inspector of 
Mines, followed with a number of interesting statistics with 
reference to the deaths caused by falls of roof and coal compared 














with the quantity of mineral raised oo riod between 
1873 and 1889, and said that throughout the United Kingdom there 
had been an improvement in the ratio of deaths from the above 
cause of 14 percent. The greatest improvement in this direction 
had, however, taken place in Durham and Northumberland, which 
he attributed to the fact that the timbering there in the mines 
was done by workmen especially guoployed, whilst in Lancashire 
it was left to be done, at any rate in the working faces, by the 
workmen themselves. He therefore strongly recommended that, 
instead of timbering being left to the lawaien of individual 
workmen, every certificated manager should be bound to havé a 
rule ifying the maximum distances at which props should be 
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All descriptions of round coal continue in active demand, with 
supplies scarcely sufficient to meet requirements in all cases; but 
this is due in great measure to a restriction of the output, which is 
being carried out very generally throughout Lancashire. The 
chief demand is for house fire consumption, and this tends to 
lessen supplies for steam and forge purposes, with the result’ that 
for all classes of round coal prices remain very firm at full tates. 
Engine classes of fuel are also moving off readily, except the 
common sorts of slack, which are plentiful and low in Et At 
the pit mouth best coal averages 12s. 6d.; seconds, 10s. 6d. to 11s.; 
6d.; burgy, 7s. 6d. to 7s. 9d.; good 
6s. to 6s. 6d.; with special sorts quoted at 7s., and common slack 
from 4s, 3d. and 4s, 6d. to 5s. per ton. 

Barrow.—The hematite pig iron trade this week shows no im- 
provement, The transactions which have taken place have been 
on a small scale, and have been mainly confined to purch of 
warrant stocks which have been changing hands at 47s. 6d. per ton 
net cash, while makers are asking 4%s. to. 50s. per ton net f.o.b, 
for parcels of mixed Bessemer Nos. The orders in the hands of 
makers are such as to keep their works employed at the present 
rate of cutput for some months to come, and in the mean- 
time stocks of pig iron are being disposed of in a way which will 
sooner or later help to give strength to the position of makers. 
There is a better chance for makers, because the qualities held-in 
warrants do not now embrace much weight of Siemens-Martins 
classes of metal, and makers will consequently be called upon‘ to 
some extent to supply this deficiency. Stocks have been reduced 
this week to the extent of 3800 tons, and now stand at 178,000 tons. 

The steel trade is very quiet, and orders are only offering for 
small consignments, we the instance of a few orders for 
heavy sections of rails which are wanted in heavy consignments 
for foreign railways. Prices are firm at £4 12s. 6d. per ton for 
heavy sections. In light sections very little is being done. The 
trade in shipbuilding qualities of steel is quiet, but prospects ‘are 
reported to be good. In other departments of the steel trade 
there is a quiet position, and the outlook is not in any sense 
satisfactory. A further extension in the facilities for producing 
Siemens-Martin qualities of steel is being made at Barrow, and in 
a short time the output of the district will be doubled. 

Shipbuilders are busy on old contracts, and engineers, iron- 
founders, and boilermakers are all well employed. e ee 
of new orders is still good, although it is felt that a great blow has 
been dealt to Barrow by the death of Mr. Bryce Douglas last week. 
His place is, however, being Par mga. | filled by gentlemen of 
good busi ti and others of eminent ability in the 
practical working of departments. : 

Iron ore is eagjer in tone, but no more business is being done. 
Prices are steady at 10s. to 10s. 6d. per ton net at mines for ordi- 
pay qualities. The coal and coke tradesare easier, both in regard 
to demand and prices. 

Shipping is still indifferently employed, but the tonnage of metal 
exports from West Coast ports this week show an increase on the 
corresponding week last year, although the aggregate of shipments, 
so far this year, stands 32,000 tons below the figure of last year in 
the same period, 


common coal, 9s. to 9s, 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A SLIGHT indication that the depression may soon be reported 
as played out was given in the Glasgow iron market this week, 
but it has had no appreciable effect in these parts as yet. Pi 
iron continues as flat as ever, and there is no improvement in 
the prices quoted last week. In railway material the situation is 
also unchanged. - 

The long-continued severe weather has»brought a return of 
Russian influenza, which has caused many foremen and workpeople 
in some of our large establishments to knock off. The work is 
ae progressing under no little difficulty in some of the 
East-end mills. ‘ 

Coal still keeps at very high rates, and, with increased wages, 
prevents remunerative working in several important departments 
of Sheffield industry. ; : 

The cutlery trade is not the only branch affected by the 
McKinley Tariff Act. Iron ties, for binding bales of cotton, have 
for some years been a growing trade in this district. Some 26,000 
tons are used in the Southern States, of which 14,000 tons were 
supplied by English makers. The duty has been raised from 50s, 
Ll to rather over £6, and the American market is practically 
¢ 4 

The proposal to reduce cutlers’ wages by 5 per cent. has led to a 
strike of 400 hands. These are the men employed upon American 
patterns. The work for the United States, owing to the restrictive 
tariff, has been reduced to a value of £5000 per month, with every 
prospect of it getting still less. 

The Admiralty contracts for cutlery and other requisites have 
just been placed for the year. They amount to many thousand 
dozens of table knives, dessert knives, carvers, cooks’ knives, forks, 
spoons, &c. Of spoons alone, 75,000 are required. The work has” 
been divided between Messrs, Southern and Richardson, Messrs. 
Joseph Rodgers and Sons, Messrs. Walker and Hall, Messrs.. 
Michael Hunter and Son, and Messrs. Brookes and Crookes. 

Tenders for the War-office supplies are now being asked for. 
These are usually competed for. by Sheffield and Birmingham, 
They include 5000 axes, 2000 bill hooks, 6000 shovels, 3000 es,” 
136:crowbars, 180 sawyers’ steel wedges, 10,000 files, steel 
stocks and dies, a large quantity of engineers’ screw tackle, some 
of the flumbers running to 960 of a single article, saws, anvils, 
vices, rules and tapes, kc. A capacious room in the Cutlers’ Hall 
is now exclusively devoted to displaying the patterns to which the 
contractors have to work. 

The Sheffield Telegraph states that the steel joists and girders 
made in the North of England are now superseding Belgian 
girders not only in that town and throughout England, but in 
France and even in Belgium itself. 

Messrs, Hawksley, Wild, and Co., Brightside Boiler and Engine 
Works, have now completed their new hydraulic flanging shop, in 
which they have erected an 8-ton steam travelling crane and a large 
furnace 14ft. by 12ft., working under force blast of special con- 
struction, by which all the water-gas is made and consumed in the 
furnace itself. There is in operation a powerful hydraulic flanging 
press, with four separate cylinders, capable of dealing with plates 
up to llft. diameter. I saw this week a set of six plates which 
were 10ft. 3in, before flanging, and flanged to 9ft. 3in. di with 
an 84in. flange. These P lates are from fin. to jin. thick, formi 
the st and thickest diameter plates which have ever been 
at one heat up to the present time. e firm have now an r 
for six marine boilers of that diameter, and have made flanged 
blocks for all the flanged work required in the boilers. They are 
now capable of doing the largest locomotive and marine work, and 
of undertaking work forthetrade as well as their own requirements. 
Further extensions include a Tower rivetting machine—making the 
third Tower rivetter. It has a 6ft. gap capable of. putting on 
25, 55, or 80 tons pressure on the rivet. The firm are now i 
two new shops, on steel columns, to carry the travelling cranes 
roof—one being 201ft. long and the other about 100ft. With the 
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completion of these important extensions the firm will be in a 
position to turn out locomotive boilers and every description of 
first-class boiler work. All their shell plates are planed to a size, 
and each ring is in one plate, bent, and then drilled out of the 
solid, no punches coming near lis, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE trade of this district is undoubtedly unsatisfactory in all 
departments, and though there has been a slight rise in prices of 
pig iron this week, it has been due to speculation, and not to any 
genuine impr it in trade, which no one now expects to see 
until the autumn. There appears to have been some scarcity of 
Scotch warrants early in the week, ‘‘ bears,” who had oversold and 
were desirous of covering, finding holders refusing to sell, but 
directly the pressure to buy went off prices dro again. The 
West Coast or Cleveland warrant prices were not affected as they 
would have been if there had been a real reaction in trade. The 

ressure, however, pushed up Scotch prices 1s. 3d., while Middles- 

rough warrant prices did not move a penny either up or down for 
several days—a circumstance which has been without — for 
along time. The merchants’ price of No. 3 at this week’s opening 
was 38s., and business was done at that, but on Tuesday 3d., 
and then 38s. 6d. was asked and paid, while on Wednesday 38s. 3d. 
was the more general figure. Middlesbrough warrants are 38s. 6d. 
sellers, with buyers offering 6d. less, but not a transaction is 
recorded. Connal’s stock on Wednesday evening was 118,842 tons, 
or 2682 tons less than a week before. It is satisfactory to see the 
decreasing stocks in the — stores, not merely ir Middlesbrough 
but also in the West Coast of Scotland. No. 4 forge is 37s. 3d. 
there being a better delivery to Scotland, but less is requi 
locally. East Coast hematite warrants are 51s. for mixed numbers. 
The freight for ore from Bilbao to the Tees has gone up to 5s. 44d. 
— ton. Pig iron yoy from the Tees he a Say Wednes- 

jay evening were 38, tons, as com with 31 tons in 
March to the 15th. ie t 

Among the members of the newly ccastituted Royal Commission 
on Labour are three well-known representatives of the iron and 
allied trades of this district, Mr. David Dale, of Darlington, Mr. 
Edward Trow, of Darlington, and Mr. Thomas Burt, M.P., for 
Morpeth. Mr. David Dale has for many years been prominent! 
connected with the iron, steel, and coal trades as an employer, 
has been sgn summoned to sit on Royal Commissions. He 
was on the Depression of Trade i . was sent to 
Berlin as one of H.M. plenipotentiaries to attend the International 
Labour Conference, got up by the present Emperor shortly after 
his accession. Mr. Dale it was who was practically the founder of 
the Board of Arbitration and Conciliation for the manufactured 
iron and steel trades of the North of England, for it was at his 

ion that it was established in 1869, and it has continued 
uninterruptedly in operation ever since. Mr. Dale drew up the 
lines on which the Board could be conducted, and he acted as its 
president for many years, after which he b the referee, a 
position which he still holds. This Board is —— the most 
successful example of the —— of’ arbitration between 
employers and workmen, and served as a model for a good 
many similar institutions. Mr. Dale in his early days was general 
manager of the Stockton and Darlington ay, the first 
passenger railway in the world. Mr. Edward Trow was the first 
vice-president of the Arbitration Board above named, and he is 
now the operative secretary, as well as secretary of the Ironmakers’ 
National Union. Mr. Thomas Burt, M.P., is secretary of the 
Northumberland Miners’ Association, a position which he has held 
with conspicuous ability for years. 

Business is very slack in the manufactured iron and steel indus- 
tries, and few of the works are in full and regular a gr 
Scarcely any orders are offering, and inquiries are extremely few ; 
but producers will not further reduce their quotations, for they are 
even now unprofitable, and at the same time no reduction that 
could be made would bring consumers into the market at present, 
fr trade all over the world is dull. Quotations are as under :— 
Common iron bars, £5 12s. 6d.; best bars, £6 2s. 6d.; best best 
bars, £7 2s. 6d.; iron ship-plates, £5 12s. 6d.; iron boiler-plates, 
£6 12s. 6d.; steel ship-plates, £6 2s. 6d.; steel boiler-plates, 
£7 2s. 6d.; steel angles, £5 17s. 6d.; iron angles, £5 10s.; all 
less 24 per cent. and f.o.t. at producer’s works. Puddled 
bars are £3 10s. to £3 12s. 6d. net; heavy steel rails, £4 12s. 6d. 
net at works. Messrs. Bolckow, Vaughan, and Co. have secured 
a 5000-ton order for the Colonies, but otherwise there is little 
doing. The South Stockton Iron Company, which its 
forges and rolling mills last month because of lack of remunerative 
orders, reopened them on Monday evening, the directors havi 
succeeded in obtaining some specifications at prices which wil 
enable them to avoid actual loss. Thedirectors will not undertake 
any work where they cannot cover cost of production. At Messrs. 
Dorman, Long, and Co.’s West Marsh Rolling Mills, Middles- 
brough, and Messrs. R. P. Dorman and Co.’s Ayrton Rolling Mills, 
Middlesbrough, operations have been stopped during a portion of 
this week, because the puddlers came out on strike when the 
employers intimated that they would abolish the payment of level- 
hand money. There have recently been strikes at a number of 
works on this very question, but in all cases the men have agreed 
to the abolition. e men at the establishments above-named 
have gone back to work on the understanding that the custom of 
the district shall be followed, and that is that the allowance of 1s. 
per furnace per shift when furnaces are working level-hand shall 
not in future be made, and the fore-hand puddler must find an 
under-hand, or if two fore-hands do work together, they will get 
nothing extra. 

The directors of Messrs. Dorman, Long, and Co., Britannia and 
West Marsh Ironworks, Middlesbrough, have decided to pay to 
their shareholders on the Ist prox. an interim dividend of ps per 
cent. for the last half-year, or at the rate of 5 per cent. per annum, 
free of income tax. The shares of the company are now at a 
slight premium, 5} being the price of the £5 shares. 

e ironfoundry branches are very badly supplied with work, 
but engineers are tolerably well booked, and inquiries are fairl 
numerous, but customers have such an idea of prices that it would 
be quite impossible to take the work and hope to make a profit. 
A good deal of engineering work now on the books is for India. 
Cast iron chairs are 














NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue pig iron market developed unexpected firmness towards the 
close of the past week, and Scotch warrants showed an improve- 
ment of about 1s. perton. They regi early in the week the 
lowest pot t touched this year, 42s. 1d. cash, and they closed at 
43s. Id. The market was chut on Monday, which was a local 
holiday, and at the re-opening on Tuesday the tone was ve 
strong, and a business was done in iron up to 48s. 114d. 
cash. Owing to unfavourable rumours subsequently in ci on 
with reference to financial affairs, heavy withdrawals of money 
from the Bank of land, and an increase in the rate of discount 
charged by private ks, the market became unsettled, and 
prices of h warrants dropped suddenly about 1s. et con 
The market has since been rather unsteady. Very little business 
has been done in Cleveland warrants, and the inquiry for hematite 
—- been quiet. 

There is a fair demand for special brands of makers’ iron for 
shipment, and the current prices are as follows:—Govan and 
Monkland, No. 1, 44s. 6d.; No. 3, 44s, 6d. each, f.o.b. at 


Glasgow ; Carnbroe, No. 1, 48s. 6d.; No. 3, 48s. ; Clyde, No. 1, 
, No, 1, 60s. 6d. ; No. 3, 56s. 6d.; 


59s. ; No. 3, 55s.; 





Summerlee, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Coltness, No. 1, 64s.; 
No. 3, 568.; Calder, No. 1, 62s. 6d.; No. 3, 55s.; Eglinton 
at Ardrossan, No. 1, 50s. 6d.; No. 3, 49s. 6d.; Dalmelli nD } 
No. 1, 56s.; No. 3, b4s.; Shotts, at Leith, No. 1, 63s. ; No. 3, 
56s.; Carron, at G: mouth, No. 1, 64s.; No. 3, 56s, 6d. 

The past week's shipments of Scotch iron amount to 5866 tons, 
as com with 10,077 tons in the corresponding week of last 
year. e stocks in Connal’s stores show a decrease for the past 
“ae ee oan k th shipped f; Glasgow | 

ring the t week there was ship rom w loco- 

motives to the Lavon of £9489 ; sewing machines, £4100 ; machinery, 

£6040; steel goods, £6000 ; and general iron manufactures, 
290. 

There is a large amount of work being done in the general 
engineering trade. Makers of machinery of different kinds are 
actively employed, and a number of firms are very busy turning 
out railway material, much of which is for home railway contracts. 
Boilermakers are also busy, but the prospect for the future does 
not seem pone so encou ge 

In the foundry trade there are apprehensions of a scarcity of 
work. Pipe makers in particular have very little fresh business of 
consequence offered to them, and they are beginning to fear that 
dull times are ap roachi 

e 


In the malleable iron branches business is inactive. Makers of 
tubes are ually working off their orders, with little prospect 


of being able to supply their place with fresh contracts. ere is 
a fair business in the higher grades of bars, for which there has 
been some inquiry from abroad, and the works producing this 
description of finished iron are well employed. For medium and 
lower es of bars there is less inquiry. A good deal of encourage- 
ment, however, was given to manufacturers here by the nature of 
the quarterly meeting at Birmingham last week. e expectation 
was that trade there would be very dull and prices much lower, 
and the comparatively cheerful feeling which prevailed has had a 
good effect here. At the same time it must be confessed that the 
position of the trade generally is not at all satisfactory. 

Steel makers differ in their reports of the state of business, In 
several cases there is a good amount of eg 27+ aap on hand and 
fair orders coming forward, although the latter are at very low 
ewe but the inquiry for steel of the best quality is backward. 

ip-plates are reported to have been sold as low as £6 2s. 6d. net, 

boiler-plates are quoted £6 15s., less 5 percent. discount. The 
wages of the steel miech in the employment of the Steel Company 
of Scotland at Newton and Blochairn have been reduced 5 per cent. 
One class of the workmen has declined to a the reduction, 
and if they were to strike, it would throw the whole of the works 
idle, which would mean the stoppage of about 3000 men. 
— however, that such an occurrence will be obviated, 
jally as the action of the men is condemned by their fellow 
workmen in other branches of the steel trade. 

There isa deal of weakness in the coal trade, caused as 
much by the heavy output as by the falling off in inquiry. It is a 
long time since the miners have applied themselves so - 
larly and fully to their work as at present. On the other hand, 
there is considerable slackness at the moment in the export de- 
partment of the trade, and as it has been difficult to dispose of the 
supply, prices show a further reduction of about 3d. per ton all 
rou 


It is 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AT an important meeting of tin-plate manufacturers, held in 
Swansea on Tuesday, it was decided to stop all the mills on 
June 28th, and keep them stopped for twenty-eight days. The 
object is stated not to enhance prices, but to help buyers who 
have bought largely, and to note the action of the McKinley Tariff. 
There were forty of the principal makers present np eae 298 
mills, and there was very little opposition raised to the proposition. 
One maker certainly dissented, as he had Continental customers, 
but he was overruled. 

This decisive action was carried out in a very private manner, 
but was ~~~ public at the ~— of the pre tee and has ca 
something like consternation. It means not only stagnation over a 
great district of Carmarthenshire, Glamo: ire, and Monmouth- 
shire, but will include other industries. Steel works and collieries 
must suffer in proportion. 

The public impression is, that the tin-plate manufacturers have 
been too hasty; that they might have waited a month at least, and 
that their action is to precipitate the evils dreaded. A bad effect is 
anticipated all round, and on property and industrial movements 
generally, until the outcome is seen. 

One view taken by promoters should in fairness be stated, and 
that is that the stoppage will reduce a one million boxes, so 
that makers will start fair with the new tariff and not be hampered 
by stock, so that they will be at liberty to enter upon new business 
at rates that will suit their purpose; or, as some maintain they will 
do, “‘keep closed for a time until wages may be harmonised with 
new prices, and possibly a lessened demand.” 

Shipments of tin-plate at Swansea last week amounted to 72,887 
boxes, and quantity received from works 79,431 boxes, —s the 
stock now held at Swansea 322,422 boxes, as compared with 269,658 
boxes this time last year. Quotations for tin-plates remain 
unaltered, and tolerably large clearances are to take place next 
week to America, France, Genoa, and Hamburg. 

March exports of plates at Swansea this year were 118 per cent. 
over March, 1890, to America alone. 

Another strike has collapsed—that of Messrs. Vivian's colliers, 
Swansea. They have now returned to work, and will abide by the 
decision of arbitrators, or, failing them, by the umpire. 

There is little alteration to record in the coal trade. A good 
average business is being done in all quarters, and at Cardiff 

mid-week there were indications even of improved 
prices. Whether these are realised or not it will be difficult to 
state. Best steam was quoted at 14s, 3d. to 14s. 6d., and seconds 
at all prices from 12s. 9d. to 13s, 6d. ; small is tolerably firm at 
6s. to 6s, 6d. Swansea quotation for best steam is 14s, to 15s., and 
small from 5s. 6d. At Newport last prices are maintained. House 


¥ | coal is confessedly weakening, and it seems tolerably agreed that 


the vii of the house season has . No. 3 is quoted from 
a Best small is at 10s., and second 


Next to the coal industry that of patent fuel appears to be well 
maintained. From Swansea the ex! of patent fuel last week 
nearly touched 10,000 tons. Cardiff quotations are from 13s. ; 
Swansea up to 13s. 3d. Pitwood, 15s. 3d. to 15s. 6d. ; Cardiff, 
16s, 3d. to 16s, 6d. ; Swansea trade healthy. 

The coal exports from Cardiff last week were a good average— 
244,757 tons, of which the Bute Docks sent 145,185 tons. Swansea 
sent close upon 27,000 tons, and Newport coasting total was over 
i i dull in all rters, i thy with the lifel 

e is very dull in all quarters, in sympathy wi eless 
character of the iron and steel gore Cardiff —_— show 
this; furnace being at 17s, 6d. and foundry at 20s. A special 
foundry is quoted at 24s. 

Swansea port generally showed well last week, and minerals came 
in literally ‘‘ from all corners of the earth,” including blende ore, 

r ore, iron ore, and pyri The business done 


man co) 
doubled tat of week, and exceeded that of the contemporary 
week of acted 15,000 tons. 


There has a steady increase in iron ore consignments to the 
leading steel works, and the fact has been commented upon as 
showing that ironmasters are not yet disheartened. 

Large quantities of pig iron have also come in from Ulverston, 
Ww and , Swansea taking 879 tons, with 

ities of scrap steel bars. 


There is no new feature to record in connection with the iron 
and steel trades. Rails, steel bar, and merchant iron remain 





unchanged, and little business is doing in any kind but in steel 
bar. Pig iron was a trifle firmer in Swansea midweek, and left off 
‘lose to'44s, Market eeeetgs, 

Tron and coal shares are slightly lower. The new colliery float- 
ng, the Albion, is, I hear, being taken up vigorously. Now is the 
ime, when prices are at their best, for coal properties to be 
»rought into the market ; and as the signal has been hoisted for a 
lownward move in coal, before many weeks have passed a _ 
leal of change may be expected, During this month three 
collieries are to be brought to the hammer near Lydbrook, Forest 
“i Dean, and the plant and machinery of another in Carmarthen- 
shire 

The report of the investigations into the working of the Taff 
Vale is to be published this month. It would have been out before 
vat for the illness of Mr. Tomlinson, one of the experts. 

I regret to announce the death of Mr. Randall, assistant inspec- 
or of mines, after a very short illness. He had been previously in 
nanngement of the Great Western Colliery. 

The Cardiff Council have advanced £ to the Severn Com- 
nittee for widening between W. ter and Gl ter. 

A strike is threatened by the marine engineers at Cardiff, in 
wonequaten of an alleged reduction. 

Cardiff was this week visited by the well-known ‘‘ Seaman’s 
Friend,” Mr. Plimsoll. He is reported to have had an interview 
with the imprisoned secretary, Mr. Wilson, who is stated to have 
vorne his confinement cheerfully. 

Cardiff is to be en féte this summer with the visit of the Royal 
Society ; and Wales, it is reported—though the place is not named 
—is to be visited by her Majesty. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


GENERAL iron industry over here still proceeds at a slow and 
juiet pace. Only those branches which are in any way connected 
with railway or agricultural requirements can boast of anything 
like animated activity. 

A quiet but fairly satisfactory business is being carried on on 
the Silesian iron market. In the manufactured iron branch, espe- 
cially, an improved tendency has been perceptible of late. There 
appears reason to expect that the period of depression is 
past, and a move for the better will begin Chee long. Pig iron, 
however, is not included in this improved pone remaining 

ractically unaltered. Foundry pig now stands at M. 58 to 60 p.t.; 
orge pig, M. 52 p.t. 

All through last week a dull tendency has prevailed on the 

Austro-Hungarian iron market, and even a retrograde movement 
in prices has been noticed here and there. The import of bars 
from Germany, begun since last month in consequence of the fierce 
competition between German and Austrian ironworks, has not only 
continued, but even gained in extension. Large lots of bars and 
girders, ordered by a Prague machine factory, are said to have 
recently arrived from Rheinland-Westphalia. Atthe steel works a 
fairly good activity is being kept up. In France the slightly- 
improved condition of iron trade has since been tolerably well 
maintained. 
Belgian iron industry is still very dull. There have been some 
orders booked for bars, and plates, but general demand leaves very 
much to be desired. Prices are anything but remunerative. In 
girders German competition ins to be felt more keenly every 
week, As regards general uction, out of forty-six blast fur- 
naces, twenty-five are in full blow, producing in March, 1891, 
57,381 t. pig iron, against 82,305 in March, 1 Present quota- 
tions are as follows :—Luxembourg foundry, 55f. to 56f.; Luxem- 
burg forge, 47f.; bars, No. 1, free station, 130f.; ditto, free 
Antwerp, 127°50f.; Tope free station, 130f.; ditto, free Antwerp, 
127f.; les, 137°50f.; plates, No., 2, for inland and abroad, 150f. 
to 160f.; No. 3, 165f. to 175f.; No. 4, 230f. to 240f.; sheets, 180f. 
to 185f.; steel plates, 180f. to 185f.; steel rails, 125f., free on board 
Antwerp, 

As might be expected, ironmasters are beginning to get tired of 
the ever-renewing strikes of their workmen. The directors of the 
rolling mills of ‘‘ La Croytre” have ordered that, in consideration 
of the present situation, the furnaces should be put out and the 
shops closed for at least two months. This unexpected measure 
has caused a certain consternation among the labourers, and the 
consequences of it are discussed with great uneasiness, 


On the Rhenish-Westphalian iron market no change of any im- 
can be repo to have taken place since last letter. 

hile pig iron continues neglected, the improved request for 
manufactured iron has been fairly well maintained. The iron ore 
trade remains without animation. Prices are, for spathose iron 
ore, M. 7°40 to 8°20; roasted ditto, M. 10°50 to1lp.t. at mines. 
Luxemburg and Lorraine minette shows a weak tendency, and 
inferior qualities have ny down in price. Red minette, 40 p.c. 
contents, is quoted M. 3°20; minor qualities, M. 2°30 to 2°40 p.t. 
at mines. Regarding the different sorts of pig iron, spiegeleisen 
is at —- rather more quiet, buyers having already covered 
their demand for the second —. The old notation of M. 60 p.t. 
has been maintained. For Rhenish-Westphalian forge pig No. 1, 
M. 51 to M. 52 is basis quotation ; No. 2, M. 49°50; No. 3, M. 45; 
Siegerland quality, M. 49 to M. 50; foundry No.1, M.71; No. 3, M. 60. 
Basic, M. 48 ; Bessemer, M. 58 to 63 p.t. at works. The malleable 
iron branch remains without any material change. Inland demand 
for bars is, generally speaking, rather satisfactory, notations are 
firm, but, with to the present prices of coal and labour, 
scarcely paying. Existing orders will secure regular employment 
for some weeks. Girders are briskly called for, and firm in price. 
Hoops remain unchanged, at firm quotations for home inquiry. 
Heavy plates for boiler-making pu are in more animated 
request than was the case some weeks ago, although the plate 
trade in general cannot, as yet, be called a satisfactory one. . In 
the Siegerland sheets are brisk of sale; the works are in active 
employment, and higher prices have been carried in some 
instances. The wagon factories also are tolerably well occupied ; 
an order for 200 freight cars ae the Wiirtemberg State Railway 
is reported to have been booked, while further orders for _— 
ger cars are looked forward to from the same quarter. t 
ist prices, per ton at works, are as follows:—Good merchant bars, 
M. 135; angles, M. 140 to 145; girders, M. 110 to 112; hoops, 
M. 145 to 150 ; billets in basic and Bessemer, M. 90 to 95 ; heavy 
boiler plates, M. 180; tank ditto, M. 155; steel plates, M. 160 to 
165 ; tank ditto, M. 135 to 140; sheets, M. 130 to 140; iron wire 
rods, common quality, M. 125; drawn wire in iron or steel, M. 145 ; 
wire nails, M. 150 ; rivets, M.'180; Bessemer rails, M. 127 to 132; 
fish plates, M. 135 to 160 ; steel sleepers, M. 130 to 135 ; complete 
sets of wheels and axles, M. 300; axles, M. 220 ; steel tires, M. 220 
to 235 ; light section rails, M. 110 to 115. 

The orks of ba Saar errs Se ny — ples’ Feb- 
ruary 27,181 t. forge pig, 26,157 t. basic, an t. foundry pig. 
The output is only 2°78 p.c. less than in Jan’ , 1891, and 
11-93 p.c. less than in February last year, namely, 67,977 t. against 


59,860 t. 

‘The new marine post service lately established between Germany 
and the United States of North America has been practically md 
into operation on the 3lst of March, steamer Havel, of the line 
Bremen-New York, being first, and steamer Columbia, of the line 
Hamburg-New York, on the 3rd inst., ka second in carrying the 

to the other side of the Atlantic. e former reached New 
ork on the 9th inst., and all the letters, &c., having been duly 
assorted during the Ts as directed by the new system, the 
whole of them, being 52,000 in number, could, on landing, at once 
be dispatched to their various destinations. A great saving of 
time is calculated to be effected in this manner, and as “‘ time is 
money ” on both sides of the Atlantic, the new system may prove 
a general gain, 














Aprit 17, 1891. 


THE ENGINEER. 


311 








AMERICAN NOTES, 


(From our own Correspondent.) 
New York, April 7th, 1891. 

MANUFACTURING establishments of various 
kinds are being projected and built in all parts of 
the United States. About a dozen rolling mills 
are talked of, and will be built this summer. 
Most of them are of small capacity and intended 
to supply local requirements in localities where 
freight rates from existing mills are heavy. 
Population is rapidly growing in the far off 
States, and a agtongags establishments of all 
kinds are springing up. It pays to start a rolling 
mill rather than to pay freight on iron for one 
thousand miles, and the same is true in a good 
many other branches of manufacturing. The 
smaller shops are all quite busy, with one or two 
months’ work in hand. 

There is a food demand for tools and equip- 
ments, and farming implements as well as all 
manner of manufacturing supplies. The larger 
establishments building heavy engines are also 
quite busy making full time. The projection of 
new engine and boiler-shops would iadicate that 
present facilities are not in excess, Gross 
earnings of eighty-eight railroads for the third 
week in March increased 4 per cent. over the 
same week in last year. Traffic has fallen off for 
a month past, but this is the result of the general 
sluggishness of trade. 

In American commercial circles dulness is 
frequently followed by extraordinary activity, 
and lost time is quickly madeup. Manufacturers 
and jobbers who have been doing less business 
than usual feel no concern, for they know that 
there will be a compensating activity in all pro- 
bability. In the building trades preparations 
have been made for a busy season, but there is a 
holding back until the labour question is com- 
pletely settled. Serious troubles were anticipated 
at Chicago, but the builders have made terms, 
and work will now proceed. Various State Legis- 
latures have eo 4,000,000 dols, towards 
the ‘* World's Fair.” 








NEW COMPANIES. 
a... following companies have just been regis 
A, Earnshaw and Sons, Limited. 


This company was red on the 3rd inst., 
with a poe og of 280,000, in £10 shares, to ~— 
an ment mentioned in Clause 3 of the 
Articles for the purchase of the business carried 
on at Crown Works, Booth Town, Halifax, by A. 
Earnshaw and Sons, and to carry on the business 
of ironfounders, engineers, &. The subscribers 
are:— 


Shares. 

*Abraham Earnshaw, Crown Works, Halifax, 
Rare eer aa 
*J. Earnshaw, Crown Works, Halifax, toolmaker 
*A. Earnshaw, Crown Works, Halifax, toolmaker 
*J. Earnshaw, Crown Works, Halifax, toolmaker 
Mrs. Holmes, 1, Crown-s' | a 
Mrs. Rushworth, 22, Wheatly-lane, Halifax .. 
-,, Webster, 5, Drury-lane, Hollinwood, 


et tt 


The number of directors is not to be less than 
three, nor more than seven; the first being the 
subscribers denoted by an asterisk; the man- 
aging director is Abra) Earnshaw ; qualifica- 
tion, £100; remuneration, A. Earnshaw $300 per 
annum, others £156 per annum each. Regis- 
tered by Mr. C. Doubble, 14, Serjeant’s-inn, 
Temple, E.C, 
Pyrvites Company, Limited. 


This company was registered on the 3rd inst., 
with a capital of £300,000, in £5 shares—of which 
30,000 are preference—to acquire and work the 
Standard Pyrites Company Mine, Pilleys Island, 
Newfoundland, to acquire other mines and 
mining rights, to on the business of miners, 
dealers in ores minerals, to build and 
maintain roads, railways, &c. The subscribers 
are :— 


F. Leirck, 68, Cornhill, E.C., merchant... 1 
T. H. C. Leirck, 63, Cornhill, E.C., clerk 1 
W. K. Davis, Crowhurst, Cottenham 
RN OOOO 4 sa ance vee % hs 1 
A. Sowter, Fairview, Beckenham, clerk .. .. 1 
A. A. Walland, 234, Lower-road, 8.B., writer .. 1 
G. E. Way, 18, Gascony-avenue, Kilburn, 
SON ve. dh 60. 56) on he 0s. pao tae 1 

H. Lomas, Jocelyn-road, Richmond, clerk .. 1 

The number of directors is not to be less than 
three, nor more than seven; the first to be 
appointed by the subscribers; qualification, £500; 
remuneration, £1000 per annum, divided between 
them. istered office, Cornhill-chambers, 63, 
Cornhill, E.C, 

Sewage Purification Company, Limited, 

This company was registered on the 7th inst., 
with a capital of £100,000, in £5 shares, to adopt 
an a mentioned in Clause 3 of the 
Articles for the purchase from B. and H. B, 
Jagger certain inventions for the purification of 
sewage, to undertake the purification of the 
Sewage of towns, &c., and to construct and 
maintain machinery for the purpose. The sub- 
scribers are:— 


W. Radcliffe, 9, Lg tes Liverpool, clerk .. 1 
W. Robertson, 64, Spellow-lane, Liverpool, clerk 1 
M. Nolan, 26, Field-stroet, Liverpool, clerk.. 1 
H.Q. Ellis, Richmond-park Liverpool, clerk .. 1 
G. H. Lee, 4, Kirsdale-vale, Liverpool, clerk .. 1 
H. —, 32, Elizabeth-road, Liverpool, book- 
eeper ae an eee ee 1 
J. White, 31, Greenside, Liverpool... .. .. .. 1 
J. A. Lewis, 56, Milllane, Old Swan, near 
Liverpool... .. .. .. as é 1 





The ber of directors is not to be less than 
three, nor more than seven; the first being T. 
Riley, A. Lutschaunig, and J. Heape; qualifica- 
tion, 100 shares; remuneration to be fixed at 
general meeting. Registered by Messrs. Rooke 
and Sons, 45, Lincoln’s-inn-fields, W.C. 








NavaL ENGINEER APPOINTMENTS. — Inspector 
of machinery, Charles M. Johnson to the Victoria, 
Fleet e' rs: James Legate to the Ajax, and 
William J, Pettit to the Superb, 





THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal of 


Application for Letters Patent. 
#,0 ae ie orn “communicated” the 
printed in italics. 2 


4th April, 1891. 
5827. Tires for Wueexs of VeLocirepes, W. Marsden, 


London, 

5828. Meratiic Packrine for Pistons, W. H. Poole, 
London. 

5829. Cuair Seat, H. Goode, London. 

5830 PortaBLe Giope and Stanp, J. G. Lister, 
London. 

5831. Game, J. Nuttall, London. 

5832. Bicycies, F. W. Zimer, London. 

5833. Paotoorapnic Sensitive Parer, J. Y. Johnson. 
—(P. Mercier, France) 

5834. EvecrricaL Measurine Apparatus, G. Wilkin- 
son, London, 

5835. Evecrricat Inpicatinc Instruments, A. D. 
Jones, London. 

5836. Preparine Woot, F. J. H. Sampson, London. 

5887. Cicaretres, &c., R. Molen and 8. Grosmark, 


mdon. 

5888. Roap Veuicies, 8. Hoult, London 

5839. Sanitary Pipes, C. Tompson, Birmingham. 
5840. CutLpren’s Carts, L. Lloyd, Birmingham. 
5841, MrraLiic Trouser Cups, F. A. Patterson, Bir- 


Sy ; 
5842. Canpesticks, C. Atkinson and W. H. Norledge, 


mdon. 

5843. SMoKeLess BLaatine Compounp, A. Moschek and 
A. Brunner, on, 

5844. ALKaLt, A. G. Haddock and J. Leith, Liverpool. 

5845. Fasreninc Devices for Keys, &c., J. T. Petyt, 
London. 

5846, Stretcuine Faprics, F. Whowell, Manchester. 

5847. Suirts, W. O. A. Lowe, Liverpool. 

5848, ConTRoLLinc the Suprpty of Water to Steam 
Bor.ers, H. Rauser, C. Wieber, and A. Sokoloff, 


London. 
6th April, 1891. 


5850. Stoppers for AEKATED Liquip Containers, A. E. 
H. Lozé, Liverpool. 

5851. Castinc Metats, W. Sowerby and E. Casper, 
London. 

5852. Conn Mitis, A B Grass, London. 

5858. Hor Agration of Wort, W. Heasman, New- 
castle on-Tyne. 

5854. Cast Meta Worms, T. Wrigley, Manchester. 

5855. FLusHine of Urinas, 8. H. Wright, Liverpool. 

5856. Device with Too., F. Gerber, Germany. 

5857. Steam Enaives, J. Wood, London. 

5858. Purina Correz, J. W. Gordon.—(R. Okrassa, 
Guatemala.) 

5859. PuotocrapHic Printine of a Picture, G. Rydill, 
Sheffield. 

5860. Taps, M. J. Pilling, Manchester. 

5861. Pens, T. Jenks, Bath. 

= Surps’ Boats from Davits, W. A. Beck, 


5868. Vatves for Evevators, W. McNaughton and 
D. Boswell, Dundee. 

5864. Fish Rai Joints, W. R. Carruthers and G. T. 
Stevens, Manchester. 

5865. Fastenine for Neck Scarrs, H. T. Damelow, 
Birmingham. 

5866. Tyinc Door Frames, &c., W. P. Thompson.— 
(F. Carpentier, Brussels.) 

5867. Movutpinc and Marainc Butter, J. Dunn, 
Liverpool. 

5868. Inpicatine Positions of a MovaBie Bopy, R. 
Hope-Jones, Liverpoo! 

5869. Inpicators for Execrric Be tis, G. Scarlett, 
Liverpool. 

5870. Preparation for Mixino of Pioments, J. E. A. 
Bokeland, Manchester. 

5871. Distriputine O11, &c., on Water, W. G. Roth- 
well, Lancashire. 

5872. Cooxinc Rances, H. Steven, Glasgow. 

5873. Tires, J. Robson, Staffordshire. 

7“ Sprinkiinc Corks, H. Withers - Lancashire, 

ants. 

5875. CocLapsipte Tuses, A. C. Clark and J. H. 
Hodgson, London. 

5876. Measurino, &., Grain, H. M. Carter and C. E 
Fraser, Halifax. . 

5877. Compinep Repucing and Srop Vatve, T. Crab- 
tree ‘ifax. 

5878. SELF-THREADING SEWING MACHINE Neegp te, 8. H. 
Lake, Barnstaple. 

5879. Courtine Luyx for Cuarn Casves, J. M. Davis, 
Birmingham. 

5880. Waterrroor Suowsiits, C. E. and J. Challis, 
London. 

5881. Se_r-winpino Cocks, R. Theiler, London. 

5882. Percussion Fuse, A. Gray, London. 

5883. Ourwarp App.ication of Suspnur, F. W. Sears, 


mdon. 

5884. ave for Inva.ips, J. J. Jack and J. H. Smith, 

ndon. 

5885. Miners’ Sarety Lamps, W. and W. Pickup, 
London. 

5886. Cutrine Toots, C. J. L. Leffler, Sheffield. 

5887. INDIA-RUBBER Tires, G. H. C. Hughes, London. 

5888. Tunes, G. L. Morris, W. T. Wilson, N. H. Strick- 
land, and W. J. Lambert, London. 

5889. Vatves, W. Heale, London. 

5890. Door Bort, W. M. Trousdale and G, L. Thomp- 
son, London. ¥ 

5891. Proputsion of Snips, W. R. Lake.—{J/. M. Clark, 
United States ) 

5892. Biank Cartripcgs, E Ritter, London. 

5898. Heatinc Apparatus, E. Ekstrémer and H. 
Morner, London. 

5894. Fietp Rouuer, J. Baussart, London. 

5895. Protector for SHow Fiowers, E. A. Wallace 
and P. Aggio, London. 

5896. Speep Reevtatinc Mecnanism, T. Stoddart, 


~— 

a eep Apparatus for STEAM Borvers, J. Murrie, 

iw. 

Bay I:.usion Apparatus, J. Carter, London. 

5899. Suckine Borries, H. Jensen, London. 

= ee Copyine Apparatus, A, Schapiro, 

ndon, 

5901. _— for Furnaces, E. A. Braubach, 

ndon. 

5902. MecHanicaL Movement for Toys, H. P. Trueman 
and M. Emanuel, Birmingham. 

5903. E.ectro-preumatic Rock Dritt, J. Walter, 
Viscount Grimston, London. 

5904. Brack CoLourine Matrers, O. Imray.—{ The 
Farlwerke vormals Meister, Lucius, und Briining, 
Germany.) 

es Tippina Trucks, A. Hallier and E. Letellier, 


ndon. 
es Winpine Apparatus, A Hallier and E. Letellier, 


ndon. 

5907. Regenerative Gas Stoves, F. Siemens, London. 
5908. Destroyinc Smoxe, BE. E. Dulier, London. 

6 ComBinep Cicar Recepracies, &c., E. M. Payn, 


mdon. 
5910. Ropgs, A. Latch and T. C. Batchelor, Penarth, 


near ; 

5911. Evastic WHeet Tires, H. A. Murton, London. 

5912. TRANSMITTING ELectricity to PORTABLE CRANES, 
W. D. Sandwell, London. 

5913, Breech Mecuayism for Guns, A. Welin, 


ndon. 

5914. Toy, W. A. Spijer, S. van Raap, and A. I. de 

Haan, London, 

5915. FREEZING or REFRIGERATING MACHINES, H. A. 
Fleuss, London, 





5916. Books, H. Buess, London. 
5917. Securina Certain Bott.e Srorrers, P. Menz, 


5918. Barrenizs, H. I. Harris and W. H. Power, 
London. 

5919 Apparatus for Purirvyine Water, H.J.E. Jensen, 
jon. 

5920. Wueets for Cyctes and Putieys, P. Maez, 
London. 
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5921. VeLtocipepE Wueex Tires, W. E. Crowther, 
Londonderry. 
5922. CoLLapsiBLE Orgera Grasses, C. 8. and A. W. 
Pocock, on. 
5923. Sewinc Macuines, A. Anderson and R. A. F. 


Pollock, ny 
ag eeumee 1quips, O. M. Row and J B. Brew, 
vel 


5925. Carvine Fork Guarps, J. C. Wing, Sheffield. 

5926. Writine Instruments, D. Doull, Dublin. 

5927. Pocket Razor Hanpusgs, J. C. Wing, Sheffield. 

et Saw Bows or Frames, W. P. and T. Fox, Shef- 

eld. 

5929. Coverines or Binpinos for Bates, H. R. Meyer, 
Liverpool. 

5980. Evastic Atr-BaLL CycLe Tires, &c, F. Pugh, 
Swindon. 

5981. ACID-RESISTING VaLves, J. J. and W. H. Hardy, 
Stockton-on-Tees. 

5932. Stationery Cases, A. C. Thomson and D. R. 
McEwan, London. 

5933, Wire Matrress, W. Waterhouse and T. W. 
Blantern, ham. 

5934. Rotter Harpeners for the Manuracture of 
Fett, W. G. Bywater, Leeds. 

5935. Castine Pipxs, &c., E. C. J. Devis, Birmingham. 

5936. Eve-ciasses, A. Grant, G! Ww. 

5987. Crock Face for Cu1tpren, J. Waite, London. 

5938. Foitpine Cuarr, E. Smith, London. 

5939. Device for Ho.pinc Viouns, J. Kensett, 


ndon. 
5940. Sanirary Porcerain Puates, D. G. Porter, 


on. 
5941. Hoop or Saie.p, E. N. Ruck, Swindon. 
5942. Cain Gear Absustment of Cycizs, J. Allen, 


m, 

5943. O1-can, J. W. Kaye, Bradford. 

5944, Consumption of Smoke in Furnaces of Borers, 
H. G. , W. M. Rennie, and J. G " 
Bradford. 


ee Warer-cLoset Cisterns, J. A. McNaughton, 
5946, Fixep-Poise Steet Yarns, H. J. Avery and 8. J. 


5947. RENEWING Fitaments of Incanpescent ELEc- 
tric Lamps, H. " 6 
= Sus of Winpows, &c., E. F. Hutchins, 


ndon. 

5949. Lamp, G. W. Horne, London. 

5950. Courtine Devices for Rar.way Carriaces, &c., 
. P. von don. 

5951. Wasuina Preparation, R. F. Halleck, London. 

5952. Be.is or ALarm Sicna.s, T. R. Pixton, London. 

5953. Voiraic Batreries, W. A. Byron and E. George, 


on. 

5954. Woop Screws, C. D. rs, London. 

5955. Ruvers, T. J. Goodchild, London. 

5956. Waee.s of Cycies, F. W. Lanchester, London. 

5957. TrRousER Braces, J. Parsons, jon. London. 

5958. Dryinc Hair, J. Coombs and T. Sharpe, London. 

5959. Casn T1Ls, J. W: Dundee. 

5960. Peat Fut, B. J. B. Mills. —(Z. L. Clarke, Canada.) 

5961. Feep Gavce for Privtine Presses, E. L. Megill, 
United States. 

5962. Reversipte Seats, H.C. Moir, London. 

5968. Execrric ‘‘ Hoorer,” H. A. C. Saunders and 
A. C. Brown, London. 

5964. Reins for ConrroLiinc and Drivinc Horses, 
H. Easton, London. 

5965. Cicar, &c , Cases, H. Gardner.—(J. H. Fawkes, 
United States.) 

5966. Hay Teppers, W. R. Lake.—(E. D. and 0. B. 
Reynolds, United States.) 

5967. Button, W. R. Lake.—({The Consolidated Fastener 
Company, United States.) 

5968. Lasts for Boots and Saoxzs, W. Gordon and O. A. 
Miller, London. 

5969. Drawine and De.ivery of Liquips Storep in 
Vautts, &c., 8. Jenkins, London. 

5970. Rartroap Cuarrs, A. J. Boult.—(G. W. Wells, 
United States.) 

5971. Propvucinc Tyee Surraces for LeTrer-PREss 
a. W. P. Thompson.—{P. 7. Dodge, United 

tates 
5972. E_ecrric Storace Batteries, W. Sillery, Liver- 


508. Paper Fixes, C. E. Stone, London. 

5974. Prees, H Rudge, Liverpool. 

5975. Snips’ Lappers, F. D. Herriman.{D, UH. 
Rivers, United States ) 

= ScarF Pins, Buttons, &., E. E. Cumpston, 


verpoo! 

5977. Preservative Coatinc for Iron, J. Robson, 
Vv 

—— &c., for Aruietic Purposes, T. Hogg, 


on. 

5979. Stream Generators, W. P. Thompson.—(C. 
Westphal, Germany.) 

5980. House Sanrtatjon, W. P. Thompson.—(/. D, 
Smead, United States.) 

5981. Pepsine, J. L. R. Webber, London. 

5982. Bracket for the Bacas of Szats, V. H. Evans, 
London. 

5988. E.ecrrotysis, E. A. Le Sueur, London. 

5984. CoLoURING MatTrers, B. Willcox. —(Farbenfabriken 
vormals Friedrich Bayer and Co., Germany. 

5985. Mrrreine Toot for Curtinc Woop, &c., J. Reap, 
London. 

5986. Barres for Fire-arms, F. Meixner, London. 

5987. ConFEcTIONERS’ MacuINE, A. W. Paris and N A. 
Clacher, London. 

5988. TrEaDs for Fioors, J. and J. Mason, and W. 
8. Codner, London. 

5989. Wrrine Brackets, Pennants, &c., E. Lancaster, 


Bi % 

5990. Mrxtnc GRANULAR Susstances, C. H. Bartlett, 
London. 

5991. Mixrrary Sxercuinc Boarp, W. P. Blood, 
London. 

5992. PNEUMO-DYNAMOMETERS, F. E. 8. D'Odiardi, 
London. 

5993. Exvecrric Cups, F. E. 8. D’Odiardi, London. 

5994, ELectro-1nHa.ers, F. E. 8. D'Odiardi, London. 

5995. Liquip ELectropsgs, F. E. 8. D’Odiardi, London. 

5996. MaGneto-voitaic and Static Evecrropgs, F. E. 

. D’Odiardi, London. 

5997. E.ectric Atomisers, F. E. 8. D’Odiardi, London. 

5998. PuHotocraPHic Cameras, T. R. Dallmeyer and 
F. Beauchamp, London. 

5999. CHLorine and Soprum Amataam, J. Greenwood, 
London. 

6000. Quick-FiRING Guns, G. F, Redfern.—(E. Tern- 
strom, France. 

6001. Gutters, 8. P. Day, London. 

6002. Iron Heatine Pipes, E. Edwards.—(J. Marloy 
and L Legat, jun., France.) 

6003. TerminaLs, J. C. Reilly, London. 

a naune ForcepD Car WuHeets, W. A. Pearson, 


on. 
6005. DeLIverING Prepaip ArticLes, H. 8. Heath, 
ion. 
6006. Stop Motions for Looms for Weavine, F. W. 
Mahony, Manchester. 
6007. Taps for ELectrica Switcues, E. W. Lancaster, 
Birmingham. 
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6008. Tarcets, T. B. Burns, London. 
6009. Arr-TicHt SHeeT Metau VessEts, H. J. Allison. 
The Franco-American Patent Can Opening Company, 
United States.) 
6010. Socket for Miner's Picks, F. Willoughby, Ches- 
terfield, 





6011. Roses for Evecrric Licutine, A. P. Lundberg, 
on. 
6012 Switcnesfor Evectnic Licutrne, A. P. Lundberg, 


on. 

6013. Iron Amatoams, R. Crosthwaite and J. PB. 
Spence, London. 

6014. Rotter Feep-rast Curtinc Deat Frame, W. 
Emery, Rotherhithe. 

6015. Securntnc Horses, &c., G. Robinson and A. 

er, Manchester. 

6016. ReMovABLE TooTHED Gear or CoG-WHEELS, R. D. 
Nuttall, Birmingham. 

6017. Po.isx for Lino.eum, &c , H. Dell, ems vow 

6018. VenTILaTiINc Roums, C. Henshaw, Manchester. 

6019. MeTaLiic Packine Rinos and Srrinos, T. Read- 
ing, Birkenherd. 

6020. Proputsion of Boats, F. Savage, Southampton. 

6021. Arm or Pyreumatic Warts for Cycues, J. C. 
Hall, London. 

6022. ArTicLes of CHAMBER-wARE, G. H. Willson, 
London. 

6023. Automatic Fiusminc of Warer-cLosets, D. 
Smith, Dundee. 

6024. Reservoir Pens, A. Bennett, Southampton. 

6025. Woopen Toxsacco Pires, T. R. Jones, London. 

6026. TreaTiNc Drivine Bettina, &c., F. Reddaway, 
Manchester. 

6027. Woven Drivine Bextixe, &c., F. Reddaway, 
Manchester. 

6028. Revotution Inpicators, &c., G. A. Walker, 
Liverpool. 

6029. ELecrro Depositinc Correr, W. H. Walenn and 
I. A. Timmis, London. 

6030. ELtecrro Depositinc Copper, W. H. Walenn and 
I. A. Timmis, London. 

6031. Degoporisinc and Uriuisinc Sewace, P. H. 
Williams, Egham. 

6082. HousEHOLD Fumicatine Apparatus, C. Criddle, 
Manchester. 

6033. Heap Banp and Linine for Hats, &c. T. Gare, 
Manchester. 

6034. Canniace Doors, T. Lees. Glasgow. 

6035. Recutatinc TEMPERATURE in Sarps, &c., A. 
Shiels, Glasgow. 

6036. CrcLe Treap.es, T., F , and E. Warwick, Bir- 
mingham. 

6037. Roouss for Castixc Warpep Keys, T. Pedley, 


on. 

6038. Sicht Feep Luvusricators, F. Watmough, 
London. 

6039. Mou.prna, &c., Bricks, R. Scholefield, London. 

6040. Sarety Bicycues, T. Coppock, jun., London. 

6041. Kitws for Dryinc, &c., Bricks, J.° Craven, 


London. 

6042, AMALGAMATOR Apparatus, W. W. Fyfe, London. 

6048. ANTISEPTICAL SyrincE, M. Risch and C. Viewig, 
London. 

6044. Furnaces Heated sy Gas, E. Brook, London. 

6045. Ciosinc Borries, C. Scriven, London. 

6046. Mecuanism for Looms, A. Dont and H. Parext, 
London. 

6047. Hose Nozzues, D. Roach, Liverpool. 

6048. Execrric Power Apparatus, &c., G. North, 
London. 

6049. Wueets for Carriaces, &c., H. Jelley, London. 

6050. CHILDREN’s PeraMBULATORS, R. C. Thomson and 
R. Rogers, London. 

6051. Heatinc Raitway Cars, W. H. Munns.—({X. F. 
Harris, United States. 

6052. Insect Powper, W. H. Munns.—{Z. A. Preston, 
United States.) 

Sream Generator, W. H. Munns.—(S. S. Heming, 

United States.) 

6054. SHarr Tuc, W.'H. Munns.—(Z. A. and E. J. 
Hall, United States.) 

6055. Drawinc Heaps, W. H. Munns.—(W. C. Pierce, 
United States.) 

6056. CLeaninc Spirrooxs, W. H. Munns.—{/J. H. &. 
Wendel, United States.) 

6057. Dicestinc Apparatus, W. H. Munns.—(G. Kaffen- 
berger, United States.) 

6058. Puzziz, P. H. Wheeler, London. 

6059. BicyciEs, J. Jacobs, London. 

6060. Liquip Heatinc VesseEt, L. Farene, London. 

6061. KircHen Ranogs, G. F. Williamson, London. 

6062. Too. Hanp.es, W. Clark, London. 

6063. Launpry BuveE, W. Jones, London. 

6064. Feepinc Borres, P. H. Antrobus, London. 

6065. ILLUsTRATING PERSISTENCE of Visual IMPRES- 
sions, L. London. 

6066. Conveyinc and Raisinc MarTeriL, O. Krell, 


on. 

6067. Rartway Raits and Joints, M. and R. Mannes- 
mann, on. 

6068. Encrnes for AGRICULTURAL Purposes, T. Cooper, 


on, 
6069 AGRICULTURAL IMPLEMENTS, A. M. Perrera, 
mdon. 
6070. Sicwatuinc Apparatus, W. R. Lake.—(B, 4. 
Fiske, United States.) 
6071. Gun Sicuts, W. R. Lake.—(B. A. Fiske, United 


States. 
6072. Etectro Heatinc Apparatus, C. E. Carpenter, 


on. 

6078. Can Brake, W. W. Horn.—{J. P. Searell and J. 
0’ Hara, United States.) 

6074. Divipers for Mow1nc Macuinegs, W. W. Horn.— 
(F. J. J. Schuett, United States.) 

6075. Device for Layine Stair Covertines, M. Hoeft, 
London. 
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6076. Proputsion of Vesseis, &c., T. Griffiths and 
T. H. W. Beddoes, Liverpool. 

6077. Furniture Castor, A. Renfrew, Glasgow. 

6078. SigNaLLING on Raitways, J. C. Rhodes, Man- 
chester. 

6079. A WaTEeR Finper, W. A. Greening and H. Bar- 
ringer, London. 

6080. Cupo.as, J. D. Wilson, G Ww. 

6081. CenrriruGaL Macuines, J. Laidlaw, Glasgow. 

6082. GymnasTicaAL Exercising Apparatus, F. V, 
Heikel, G we 

6083. Drax Vatve and Stencn Trap, G. Priest, 
Bristol. 

6084. Tunes, F. Westwood and W. Jones, Birmingham. 

6085. en Puririer S1eves, G. Hudson, Liver- 


6086. Exrmovisi1Ne Srreet Lamps, H. Tee, Liver- 


edit. Pumwnntie Tires of Bicycuigs, &c., A. Brothers, 
Halifax. 

6088. VeLocipepgs, F, P. Candy, Manchester. 

6089. Securinc Prcs in Lacs, B. Shaw, Huddersfield. 

6090. Gas Motor Enarnes, H. N. Bickerton, Man- 


chester, 
6091. Corrace WaTER-cLosets, C. Horton, Birming- 


m. 
6092. Stircuinc Fiat Wire Ropsgs, R. T. Skelton, 
Newcastle-on-Tyne. 
6093. Compressor, W. A. White, Birmingham. 
6004. Gas Enarnes, F. W. Lanchester, Birmingham. 
6095. Maxine HorsesHogs, K. Proctor and T. Hartley, 
Burnley. 
6096. Lamp BurNER ATTACHMENT, J. King, London. 
6097. a arre — Enoines, W P. Thompson. 
G Jalsoviczeky, Hungary. 
eons. Bate Fasteninos, E. Hale, Liverpool. 
. MITTING MaIL-BaGs to and from Rainway 
Carriaces whilst in Motion, W. A. Hunter, 


verpool. 

6100. Lockinc Apparatus, W. P. Thompson. — (F, 
Westmeyer, Germany.) 

6101. SHuTrLE GuarpD for Looms, W. Bradbury, J. E. 
Cryer, and T. Houghton, Ashton-under-Lyme. 

6102. ConnecTinG Pencits to Exastic Banps, M. A. 
Badcock, London. 

6108. Makino Breap, A. Tooth, London. 

7: Dynamos, &c., I. A. Timmis and A. I. Smith, 


don, : 
6105. Preparinc Fe.rep Fasrics, 8. R. Jackson, 
mdon,. 
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6106. Avromatic CanDLe ExtinovuisuHeEr, I. B. Nichol- 
son, jun., and C. E. Read, Essex. 

6107. Fire-aLaros, B. P. Stockman, London. 

sa >! eee Strorrer and Union, N. A. Aubertin, 


ndon. 
7 ee and C.ieaninc Bar.ey, C. Lampitt, 


on. 
6110. Steam Generators, B. Stem,London. 
6111. Fsepive Furnaces, W. jon. 

61 se Sersanany G.A. and E. Schroeter, 


ion. 

6118. Burrons, N. 8. Taylor, London. 

6114. OnnaMeNTiNG Strarr-Rops, T. Kendrick and W. 
oy 3 


G » ¥ 

6115. Mepicatep Aperient Lozence, H. Jeffryes, 

6116. Exctupinc Dravext from Doors, &c., C. H. F. 
Murrell, don. 

6117. Drizimse Cartripce Cases, H. Greenwood, 
London. 

6118 Kitws for Bricks, Porce.am, &c., H. Warring- 


. ion. 
6119. ApveRTisinc, E. Sample, London. 
6 20. Hoipsr for Gicars, Penciis, &c., E. A. Jahnke, 


6121. Wueens, C T. Wollmann, London. 

6122. Canpe-sticks, J. A. Smith, London. 

6123. Coop for Poutrry, W. Mead, London. 

6124. Curtine Screw Tureaps, H. Wyss, H. Balluet, 
and A. Quentin, London. 

6°25, Execraic Sotperinc Apparates, J. J. Ritter, 


London. 
6126, Tires for Wueexs of Vetocirepss, J. B. Dunlop, 
London. 


6127. Pweumatic Tires, W. R. Foster, London. 

6128. Gunrpowper, J. Y. Johnson —(The Dynamite 
Actiengesellachaft Nobel, Austria.) 

6129. Gunrpowper, J. Y. Joh —(The Dy it 
Actiengesellschast Nobel, Austria) 

6130. InserTinc Keys into Kery-noies, L. Dilla, 
London. 

6131. Gerrine Grave., G F. W. Hope, London. 

6132. Barrxut Orcans, F. Allasia, London. 





0th April, 1891. 


6133. Vaives, L. Tedesco, London. 
6134. Distittation of Muingerat O1s, J. Laing, 


jon. 
6135. Preventixc CoLiisions on Raitways, F. A. 
te’ 


A , Worcester. 
6136. Boss Rotter for Spiynisc Macuines, W. C. 
Burton, Warrington. 
6187. Exvevopss, J. Waite, London. 
6138. Wasuinc Macurnes, G. Barnett, Sunderland. 
6139. Strttace and Draw-orr Apparatus, 8. Bolton, 


ii 
6140. Extractinc Corks from Borries, T. W. May, 
Leicester. . 


6141, FIRE-LIGHTERS, A. 8. Wadsworth, Keighley. 
6142. Pipe Jorsts, T. R. Murray, Glasgow. 
6143. Gvarps for Locomorives, H. K. Austin, 


6144. Tomer Cases, T. Ramsey and G. Smith, Man- 
chester. 

6145. Yarn Wixpine Macurvery, J. D. Whyte, Man- 
ester. 


c 

6146. Avromatic Extincuiswer for Om Lamps, C. J. 
Tozer, Plymouth. 

6147. Sprine-Evep Drawine Neepwe, A. A. Wade and 


% ley, 
6148. Steam Borzers, J. Watt, Liverpool. 
- — for Bicycues, 8. Sheppard and J. Rispin, 


6150. Tires of Vexicte Wee s, J. Robson, Stafford- 


6151. VewtTitatrine Cuurcuzs, &c, A. Brown, 
Aberdeen. 

6152. Ferrimc for Puppiisc Furnaces, G. Jones, 
London. 

6153. MetaL Movuupine Macurne, R. Thorn, London. 

6154. Baxp Arracaine Device, F. Cheetham, London. 

6155. Lamps and Lanterns, W. H. Rollason, London. 

6156. Wixpow Fastenincs, W. T. Herbert, London. 

6157. ComBrnep Hammer and Saw Pap, W. Kimberley, 
London. 

6158. Venetian Buiivps, B. 8. Polkinghorne, London. 

6159. Retort Cuarcixe Devices, J. Hardman and J. 
Peake, London. 

6160. Sarery AppLiances for Pins, E. M. Quinlan, 
Liverpool. 

6161. Drivinc Gas Motor Encinss, F. H. Crawford, 
Manchester. 

6162. Tires for VeLocipepes, G. E. Absell, London. 

6163. Currixc Spirat Movuipines, A. C. Pemberton, 


ion. 

6164. Fo_prxe Birp Cac, W. Dungey, London. 

6165. Water Waee vs, W. McDermott, London. 

6166. Speep Inpicators, J. C. Tait, T. W. Carlton, and 
R. M. Deeley, London. 

6167. Se_r-actinc Fioatinc Sypxon, H. Ridley and H. 
Ashcroft, Manchester. 

6168. Vessets to contain Gum, &c., R. 8.- Varley, 
Manchester. 

6169. Presser-root for Sewinc Macuixes, H. Moore, 
London. 

6170. Co1n-FREED Apparatus, F. Redman, London. 

6171. Time-cHECKING APPARATUS, F. Pascall and W. F. 
Stocker, London. 

6172. PHotooraPHy Surracesfor Printinc in CoLours, 
G. T. Teasdale-Buckell, London. 

6173. SHow Carp or Cass, T. W. Amsden, London. 

6174. Matrresses, &c., J. Easton, London 

6175. Feep-waTter Heaters, W. R. Lake.—{V. H. 
McConnell, United States.) 

6176. Suiupcess Horsesnoss, G. E. A. Holdsworth and 

- W. W. Bullard, London. 

6177. Lances and Tent Poies, The Mannesmann Tube 
Co., Ld.—( The Devtsch-Oesterreichisen, Mannessmann- 
rohren Werke, Germany.) 

6178. Cors-opeRaTep Musica, Instruments, H. J. 
Allison, London. i 

6179. Comn-rreep Detivery Arraratus, J. H. Boeken, 


London. 

6180. Evastic Pennoiper, E. Edwards.—(M. Knippel, 
Germany.) 

6181. Titns to Contams Movey, &., W. H. Walker, 
London. 

6182. Construction of Fioors, E. Wehrli and E. Bally, 
London. 


6183. Saarr Coup.iyes, J. 8, Raworth, London. 

6184. Automatic Covriines, &c., A. B. Ibbotson, 
London. 

6185. Type-writers, A. Schapiro, London. 

6186. Fitters, E. Martin, London. 

6187. Cicars, W. E. Robinson, London. 

6188. Wispow Wencr, J. A. Drayton and J. R. Wilkins, 
London. 

6189. Loom, N. Zwerintzeff, London. 

6190. Bock Sicnatuic for Rarways, R. R. Harper, 
London. 
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6191. Dart, J. Herrin, Somerset. 

6192. Macuives for Worxinc Doves, W. F. Mason, 
Manchester. 

6193. Bextinc for Drivixe Purposes, J. Taylor, Man- 
chester. 


6194. ELgcrro-motors for ALTERNATING CURRENTS, 
J. A. Kingdon, on. 

6195. Sounp Sicnatiinc Apparatus, J. W. Black, 
London. 

6196. Sirrrmo or Curtixc Paper, &c., J. Taylor, 
London 


= INFLATED WHEEL Tires, E. H. Seddon, Man- 
chester, 
6198. Pipes for Smoxrxc Topacco, R. G. H. Tomson, 


r. 

6199. AxcEe-Boxes for Raitway Cars, H. K. Austin, 
Birmingham. 

620. Fiuip Pressure Morors, C, E. Sibley and E. 
J. Honychurch. London. 

6201. Venetian Buixps, R. C. Wilson, Liverpool. 





6202. AXLE-BoxEs for Raitway Cars, H. K. Austin, 
Birmingham. 

6203. HorszsHor Naixs, G. H. Parkin and F, Preston, 
Manchester. 

6204. Heatinc Apparatus, Rosser and Russell, Ld., 
and J. Gilbert, London. 

6205. Compostre Gass, The Company Glastechnisches 
Laboratorium Schott and Genossen and ©. Schott, 


don. 
6206. Pips, J. W. Allen, Manchester. 
6207. Typs-wrirers, J. B. Holroyde, Halifax. 
6208. Tires for VeLocirpepre Waee.s, J. Hawley, 


verpool. 
6209. SHozinc Horsss, A. W. Briggs and W. Priestley, 
London. 
6210. UmpBrettas and Parasots, W. Corah, jun., 


6211. Houian Harps, G. C. Taylor, Helsby. 

6212. Preumatic Tires for Cycies, &c., T. Terrett, 
London. 

6213. Cases of Warcues and other Articies, H. Shep- 
herd, Manchester. 

6214, Hann Brusues, H., L., and F. C. Lister, Brad- 


ford. 

6215. System of Jomine by Castine, G. Pitt, Birming- 
ham. ‘ 

6216. Fiuip Pressure Motor, H. W. Houlden, Don- 
caster. 

6217. AppLiances for Beatina-vp Ecos, F. R. Baker, 
Birmi 


6218. Toiter Wasnine Apruiances, J. D. Garrett, 
London. 

6219. Lockine Nuts on Bouts, L. H. Young, London. 

6220. Avromatic Macuuive, J. Hines, Glasgow. 

6221. Buoyant Garments, J. Scoit, Glasgow. 

6222. Carts, J. Kennedy, Glasgow. 

6223. Raitway Sicnatuine, T. Ryan and T. Flynn, 
Glasgow. 

6224. Raitway or other Wueets, F. H. Rundquist, 
London. 


6225. Nutmec Graters, F. Massey, London. 

6226. Hicu-pressunE Water Meter, E. Watson, 
Tottenham. 

6227. Frre-Resistinc Fioors, T. Potter, Hants. 

6228. Propucine OpricaL ILLusions, H. Herrmann, 
London. 

6229. MecuanicaL Toys, E. 8. Sturdy, London. 

6230. BoaT-pisgNGAGING AppLiaNces, E. L. Berthon. 
London. 

6231. Beaters for TarasHinc Macuives, C. Atkinson 
end W. H. Norledge, London. 

6232. MicROPHONES for TELEPHONIC 
Gwosdeff and A. Bungé, London. 
6233. Prorectinc Iron and Stari Wire against Cor- 

rosion, J. Lang and F. H. Wigham, London. 

6234. Basic GaLuate of BismutH, O. Imray.—{( The 
Farbwerke vormals Meister, Lucius and Briining, 
Germany.) 

6235. Protectinc Iron and Steet Wire against Cor- 
rosion, J. Lang and F. H Wigham, London. 

6236. Pressinc TexTiLeE Faprics, J. 8. Critchley, |. 
inger, and H. A. A. Dombrain, London. 

6237. Construction of Boxes and Cuests, R. H. 


Cixcuits, E. 


Hepburn, London. 
6238. Carvinc Fork Guarps, J. C. Wing, Sheffield. 
6239. QuickLY UNHARNESSING FaLLeN Horses, C. L. 


er, " 

6240. ApverTisinc TaBLets, R. H. Hepburn, London. 

6241. CentTrirucaL Apparatus, W. L. Wise. —(S. 

‘onsson, Denmark.) 

6242. Tose Expanpers, J. McKay, London. 

6248. Gatvanic Barreriges, 8. M. L. Patz and R. 
Grebner, London. 

6244. Roors, &c., R. H. Hepburn, London. 

6245. Reversinc the Rotary Motion of Spinp.es, 
G. Newsome and R. Harrison, sen., Halifax. 

246. Separation of Mertaxs, W. 8. Lockhart and E. 
W. Streeter, London. 

6247. Automatic RecuLatine Apparatus, J. Y. John- 
son.—(F. Gendron, France.) 

6248. DiscHarcinc AERATED Liquips, M. Evans, 
London. 

6249. AUTOMATICALLY PuRiryinG Arr, C. T. Kingzett, 
London. 

6250. Mitxinc Cows, W. R. Lake.—(N. Nilsson, Den- 
mark, 

6251. Stace Iiivusion, E. J. Dale, London. 

6252. Puttar Letrer-soxes, J. Shillabeer, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


442,097. Bomer Feeper, C. B. Bosirorth, Everett.— 
Filed March 5th, 1890. 
Claim.—(1) The combination of the injector and its 
rative piston, a thermostatic instrument commu- 
nicating with the piston, and a drip cock located in 
the pipe between the piston and thermostatic instru- 
ment, as set forth. (2) The combination, with a 
steam injector and its operative piston, of a thermo- 
static instrument consisting of a tubular stem adapted 
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to be connected with the boiler and communicating 
with the piston, such instrument being provided with 
a valve where it communicates with the piston, a 
spring for actuating such valve, and a lever bearing 
= such spring and secured to the stem, as set 


442,401. Piston Encine, L. M. Shaw, Gypsum, Kans. 
—Filed December 4th, 1889. 

Claim.—(1) The combination, in an engine, of an 
annular steam chest, a m in the steam chest 
formed of a — anda with the flange at the 
centre of the and traversing the steam chest on 
straight lines and rolling against the walls of the 
steam chest, an abutment ne | the flange diagon- 
ally at one side of the centre of the piston, and a 

shaft projecting at one side of the piston from 
the centre of the ball transversely to the flange, sub- 
stantially as and for the purposes specified. (2) The 
combination, in an engine, of a steam chest G, the 
piston formed of the flange H and a centre ball J, the 
abutment I, the st K, receiving the centre 
ball J, the piston shaft N, projecting at one side from 
the centre of the ball J, and the head O, receiving and 
supporting the shaft N at both its outer and inner 
ends, substantially as and for the purposes specified. 





(8) The combination, in an engine, of a steam chest 
G, the piston formed of the flange H and a centre ball 
J, the abutment I, the packing rings K, the screw- 
threaded followers LL’, engaging the full face of 
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and forming a firm backing for the packing rings, the 
piston shaft N, projecting at one side from the centre 
of the ball J, the head O, receiving and supporti! 
the piston shaft, the shaft P, and the channel R, an 
block 8, substantially as and forthe purpose specified. 


442,454. Tune Weipino Apparatus, 7. Patterson, 
McKeesport, Pa.—Filed July 11th, 1890. 

Claim.—In apparatus for making lap-weld tubing, 
the combination, with the welding rolls, of a pressure 
guide supported in front thereof and having a presser 
arm extending back toward the upper roll and adapted 
to press upon the upper face of the tube skelp before 
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it is grasped by the rolls, substantially as and for the 
purposes set forth. In. tube welding apparatus, the 
combination, with the welding rolls, of the plate /, 
adjustably secured to tht housing /, and the pressure 
guide & adjustably secured to the plate J, and having 
the presser arm m extending back toward the upper 
roll, substantially as and for the purposes set forth. 


442,462. Reaction Motor Governor, P. M. Sharples, 
West Chester, Pa.—-Filed December 12th, 1887. 
Claim.—The combination, with a reaction motor 
having a discharge outlet, of a governor valve actuated 
directly by its centrifugal force, and thereby adapted 
to close said outlet by a means of regulating the move- 
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ment of said valve, substantially as and for the purpose 
set forth. The combination, with a reaction motor 
having discharge outlets with intersecting circular 
chambers, of cylindrical valves formed with reduced 
diameter D!, spring collar D?, extended stem, springs F, 
and adjustable plug E, bored to receive said stem, 
substantially as set forth. 


442,678, Meruop or Biastixo, W. Hartley, Houghton, 
Wis,— Filed May 3rd, 1890. 

Claim.—The method of blasting, which consists in 
placing in a hole previously formed in the usual 
manner in the substance to blasted a core of the 
form desired to determine the lines of fracture, and,a 


WSS 





Zi 


plastic substance that fills the space between the core 
and the walls of the hole, withdrawing the core after 
the plastic substance has set sufficiently, and com- 
pleting the blast in the usual manner, substantially as 
set for 


442,782. Toot ror Dressinc Emery WHEELS, A. A. 
Reed, Worcester, Mass.— Filed April 30th, 1890. 
Claim.—(1) In a tool for dressing emery wheels, &c., 
the combination of the shaft screw-threaded between 
the journals and having a collar adjacent to the inner 
end of one of said journals with the cutter head com- 
prising a series of cutters and spacing collars clamped 
together by means of rivets or bolts and screw- 
threaded interiorly to fit said shaft, substantially as 
shown and described. (2) In a tool for gece. berg 
wheels, &c., the shaft on which the cutter-head is 
mounted, in combination with the bifurcated handle, 
each arm of which is bored and screw-threaded to 
receive the bored journal-boxes, which are screw- 
threaded to fit the threaded holes in the arms, said 
boxes being cut away on one side for a portion of their 
length intermediate the ends to form an oil and waste 
chamber, and provided with a passage for 1 
from the outside to said oil and waste chamber, 
substantially as and for the purpose set forth. (8) In 


a tool for dressing emery wheels, &c., the handle i 

which the cutter is Ras ome By rovided with chambers 
for water, said chambers ing located in close 
proximity to the boxes of said shaft, all substantially 
as and for the purpose set forth. (4) In a tovul for 
dressing emery wheels, the combination, with the 
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cutting discs, the arms a and double-bevelled rest 
attached to the latter, of the prongs GG, having 
notches adapted to receive the edge of a fixed rest bar, 
as shown and described. (5) In a tool for dressing 
emery wheels, &c., the combination of the double. 
bevelled rest with the arms aand prongs G, having 
shoulders, each of which is bevelled laterally on the 
same plane as one side of said rest, as shown and 
described. 

442,793, Apparatus ror Ostainine Motive Power, 
J. Bourne, Shepherd's Bush, England.—Filed April 
Bru, 1889, 

Claim.—(1) The combination of the outer cylinder or 
combustion chamber A, the inner cylinder B, con- 
centric with said outer cylinder and having openings 
iin its upper part communicating with the annular 
8 between the two said cylinders, the outlet pipe 
Cé from the lower part of the outer cylinder Ps a 
hydrocarbon burner at the bottom of the inner cylinder 
B, the pipe C4, having a closed bottem dependent 
within the said cylinder B over said burner, the pipe 
C3 having an open bottom with the pipe C4, the water 
coil C, arranged within the aforesaid annular space 
and having its outlet in communication with said pipe 
C3, and the pipe C5, constituting an outlet from said 
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pipe C4 and communicating with the outlet of the 
pipe C6 from the combustion chamber A, all substan- 
tially as and for the purpose herein described. (2) In 
an apparatus for obtaining motive force for actuating 
motive-power engines, the burner for liquid 7 
carbon, consisting of orice ped “sew aa6 lower 
com ents ya ion or ragm 
¢, md oy taboes oF nipples set in the said dia) gm, 
the perforated cover ¢, and the bed g, of porous 
material, on said diaphragm and between said tubes or 
nipples, the said burner being provided with a pipe / 
for admitting air below the diaphragm c and with a 
ipe /” for supplying liquid hydrocarbon to the us 
bet g above the diaphragm, substantially as herein 
described. 
442,794. Hay Rake, W. M. Brinkerhof, Auburn, 
N.Y.—Filed January 17th, 1890. 

Claim.—(1) The combination, with a hollow cylin- 
drical rake head, of a socket adapted to receive a spiral 
spring having an arm extending therefrom and pro- 

ided with a recess ada to form a pivotal seat for 
the upper end of the rake tooth, said recess aud socket 
being at substantially ite sides of the rake head, 
and a securing bolt, su’ tially as described. (2) 
The combination, with a hollow cylindrical rake head, 
of a socket ada to receive a spiral spring, having 
an arm extending therefrom and provided with a 
recess adapted to form a pivotal seat for the upper 
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end of the rake tooth, said recess and socket being at 
substantially opposite sides of the rake head, a spring 
e said recess and socket and extending 
from one to the other on the side of the rake head 
opposite said arm, and a bolt for securing said socket 
and arm to the rake head, substantially as described, 
(3) A rake tooth support consisting of a hollow s 4 
socket adapted to receive a spring within it, and two 
arms in therewith extending from one side of 
said socket, each of said arms having an aperture 
therein for the reception of attaching means, substan- 
tially as described. (4) A rake tooth support con- 
sisting of a hollow spring socket adapted to receive a 
spring within it, and two arms integral therewith 
extending from one side of said socket, one of said 
arms having a recessed portion ada; to form a 
pivotal seat for the upper end of the rake tooth, and 
each provided with an ev for the reception of 
attaching means, substantially as described. 








Epps’s Cocoa.—GRATEFUL AND CoMFoRTING.—‘‘ By 
a thoru knowledge of the natural laws whi 
pee the operations of tion and nutrition, and 

yy a careful application of the fine ies of well- 
selected ee Mr. provided our breakfast 
tables with a delicately flavoured beverage which —d 
save us many heavy doctors’ bills. It is by the judi- 
cious use of such articles of diet that a constitution 
may be gradually built up until en to resist 

tendency to disease. Hi of subtle mala- 

ting around us ready to attack wherever 

there is a weak point. We may escape many a 

fatal shaft by keeping ourselves well fortified with 

pure blood and a properly n frame.” —Civil 

Service Gazette.—Made simply with boiling water or 
Sold onl, ets, f 


milk. in aa labelled— 
“James Epps & Co., poocmen~ Ehemists, London. 
Also makers of Epps's Afternoon Chocolate Essence. 
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ENGINEERING FINANCE. 


SHOP ORDERS. 

Ty1s is a subject which has received genérally atten- 
tion of a somewhat intermittent character, principally 
from the reason that it is a subject the working out of 
which must, from its complex character, necessarily be 
left to the fancies and requirements of individual managers, 
or individual firms or employers. 

It is, nevertheless, a matter of considerable importance 
in the successful management of engineering and manu- 
facturing concerns, large or small; and a few hints and 
experiences may probably be of some use to those of our 
readers who, recognising the importance of systematic 
works management, may be desirous of confirming their 
own ideas, or perhaps adding to the same. 

It is well known that very many employers and 
managers are daily—nay, hourly—feeling the want of 
some system of works’ orders and accounts, which shall 
without unnecessary labour, or the employment of too 
much of their time, enable them to have in “black and 
white ” progressing details of the principal work engaged 
upon in the different shops under their control. 

It is quite evident that this result can only be success- 
fully attained — especially in large works— when the 
system at work shall have been founded on practical 
acquaintance with requirements, simplicity of rules, and 
clearness of instructions. Simplicity is most essential 
to works’ accounts; and it often happens that the wish 
to do too much, or the introduction of unnecessary 
details and experimental “ fads,” jeopardises the success 
of efforts to control the works “in the office.” 

Those responsible for works’ management should, in 
introducing a system of orders and accounts, first of all 
get the main parts of the system thoroughly established ; 
and then the branching out into the different channels 


which render a system complete, may be taken in hand | bo 


as opportunities and inclinations suggest. 

It is of much importance that thorough understanding 
should exist amongst managers, or sub-managers, fore- 
men, storekeepers, and those branches of the commercial 
office directly affected by the system; for unless all are 
well up in what it is desired to effect, and work into each 
other's hands with that view, the difficulties and mistakes 
which will occur may be disheartening, and tend to the 
ultimate failure of earnest endeavours. 

The storekeeper plays a very important part in shop 
management, and a smart, systematic man, with disci- 
plinary qualifications, is of the greatest assistance in the 
successful accomplishment of a system of works’ 
accounts. It is to be regretted that the posts of store- 
keepers to engineering firms are so often filled by men 
lacking the necessary practical experience, and capabili- 
ties of individual thought and action so necessary to such 
positions. A good storekeeper is often able to save his 
employers large sums, by a systematic and orderly 
method of keeping his stores and accounts; and the loss 
attending the breaking up of tons of obsolete or useless 
castings, forgings, and even finished work, is frequently 
due to the lax practices adopted by the storekeeper. 

The question of stores’ management and departmental 
ordering is an important matter, admitting of consider- 
able elaboration ; and we shall probably deal with this 
in a subsequent separate article. 

Intelligence of foremen is essential to success in works’ 
orders accounts, and it is a fact that in a foreman, 
intelligence and capabilities of a systematic character 
are often of more importance than the mere knowledge 
of how to use his tools; not that the latter can by any 
means be ignored, but it is frequently found desirable to 
sacrifice a little ‘‘ bench " knowledge when a man is 
thought capable of controlling men under him and think- 
ing for them, and of developing proclivities of a 
systematic character. 

We will now, as tersely as possible, endeavour to lay 
before our readers the outline of a system of works’ 
accounts, in which we have studied principally —_ 
and comprehensiveness. The subject is a very wide one, 
and would exhaust a fair-size column. For the purposes 
of our article we are obliged to omit much of the detail 
and many of the “side paths” branching out from the 
main object; and as it is impossible for any one system 
to be suitable in its entirety to the requirements of any 
or every branch of engineering manufacture, we have 
confined‘oufselves principally to the system suitable to 
engine makers, founders, and boiler makers. In the first 
place, it will be as well to consider the question of the 
several items, or principles, which are to govern the 
system adopted, and we recommend that they be as few 
as possible. We will therefore let them consist of the 
following, viz.:—(1) New complete work or articles 
manufactured as specialities, and which are stocked; 
(2) new complete work of a general character, made to 
order or contract; (8) repairs and jobbing work to esti- 
mate or otherwise; (4) general work, such as duplicate 
parts, stores of other manufacture, &c. Before taking 
these sections in detail, a few remarks are here not out 
of place in reference to matters somewhat outside the 
strict lines of our system, but which nevertheless mate- 
rially affect it. The consideration of the prime cost and 
estimating department is one of these, and we cannot lay 
too much stress upon the desirability of arranging the 
works’ system with a view to working in conjunction with 
the prime cost and estimating department, the interests 
of both being identical. Then the clerk who is respon- 
sible for the entering-up of the general order book must 
have a strong connection with the works’ orders accounts, 
his arrangement of numbers being the foundation of both 
works’ and prime cost accounts. It is from this source 
that the manager, sub-manager, or foreman of each 
department of manufacture, and the storekeeper, receive 
their separate order books, dissected from the general 
order book. 

Shop order forms.—It is, of course, imperative that 

é manager, foremen, and storekeeper be provided with 
these, conveniently arranged for hurried writing—as a 





rule, without the aid of a desk or other support. About found useful for back references. It is with the two first 


fifty leaves, 4in. by 3in., cheaply bound on to a cardboard 
back cover, and perforated, will be found as useful as | 
anything for foremen and storekeepers. The manager’s | 
order leaves will have to be somewhat larger, and the | 
paper of the several books should be of different coloure, | 
or have some distinct distinguishing marks; as in the 
manipulation of hundreds and even thousands of orders 
some characteristic in addition to the name or initials is 
essential to expedition. We will commence with the 
foundation book of our system :— 

The general order book.—We should think that every 
business in the trade has its general order book; but it is 
questionable whether in the majority of them the book 
is made use of to half its extent. It is an important 
book, and should be entered up immediately on orders 
being received from customers, or settled on, as regards 
the making of stock goods. In the arrangement of the 
numbers, decisions should be arrived at by the manager, 
and the head of the prime cost department, with a view 
to arrangements being made which shall meet their 
mutual requirements, and for this reason:—Orders for 
goods to be manufactured, and of which prime costs are 
to be kept, require special treatment throughout the | 
system; and the decision as to prime cost order numbers | 
should be made by the manager—or principals—and the 
prime cost clerk, it being necessary that everything | 





requiring costing should be settled at the very outset, | 


and that only what is absolutely necessary should 
undergo the prime cost process. It will be found 
advisable not to crowd the prime cost department with 
work other than that quite necessary, over-pressure 
generally leading to questionable results. 
and accurate costs will be of more value than sixty of an 
untrustworthy nature. The dissection of the general order 
book into the different departmental order books must be 
done advisedly and with consideration, it being always 
rne in mind that friction between the different shops 
must be avoided as much as possible, harmony in 
departments tending so to the success of a system. 

In entering up the general order book three considera- 
tions must be kept in mind, 7.c., (1) stock or customers’ 
orders requiring prime costing, (2) stock orders not for 
prime costing, and (3) miscellaneous orders not requiring 
prime costing. It is often found advantageous to write 
the first in red ink, the second in black and red—say 
order numbers in red, and description, &c., in black— 
and the third entirely in black ink, in both general and 
departmental order ks. This arrangement will be 


Order No. Treatment. Who for. 











Fifty. good | 


Particulars and Divisions. 


sections that the manager should principally interest 
himself, the third section not uiring his speciai atten- 
tion as regards office ps ara ta < e will compile a small 
series of supposition orders, and treat them under the 
headings first laid down. Let us assume that on a 
certain date the following are entered in the general 
order book :— 




















Order | . Date com- 
No. Treatment. Who for. Particulars. pleted or 
: \dispatch’d 
3 25-h p. new type hori- 
zontal engines, with 
365 Cost Stock automatic nt gene 
valve gear ae 
to drawings H.E. 351. 
366 | Cost |, "Repairs to S0-hp. fixed 
| d Co. 
(Estimate) | Taylor an ’ engine an 
367 ag London 
368 | Stock | Stock 6 10-h.p, vertical engines 
369 ” “s and boilers. 
See are Crank shaft for 15-h.p By 
v1 Turner and Co. 
ro | ook | eae | Peete oes 
871 | Cost Smith and Wilson, 150 cast iron pipes, to 
‘* | (Estimate) London drawing. 
Sy ee Be ; 8 12-h.p. steel crank 
72 Cost Stock shaft forgings 
6 20-b.p. do. do. 


The above orders would be dissected and copied into 
the departmental order books as follows :—Manager’s 
and storekeeper’s books, all items; foreman fitter’s, Nos. 
365, 366, 868, 870; boilermakers’, Nos. 867 and 869; 
foundry, No. 871; smiths’, No. 872. Notes being made— 
as in cases of Nos. 865, 368, and 869—where detailed 
orders will be given from manager’s office. 

We will deal with the system as it would affect the 
manager’s accounts. As regards item No. 865: We will 
assume that these engines are of a new type and require 
manufacturing throughout, including pattern-making. 
Complete costs are required in different sections, and the 
whole of the work in connection with this order is to be 
systematically and — distributed to the several 
departments affected, and which will be pattern-makers, 
smiths, founders, fitters, and turners. The following 
would be somewhat after the entries which would appear 
in manager’s order book—only in practice more details 
might be necessary, outline examples suflicing for the 
purposes of this article :— 


Date 
completed. 


| Date delivered | 


} Date 
from departm't. | 


received. 






































365 Cost «Stock | 3 25-HLP. new type horizontal engines, with } 
Drawings No. H.E. 351. automatic expan. valve gear and pumps.. | 
| (Division. 
| | 
865A | Pattern makers Complete set of patterns to drawings 
Se ear 
3658 Foundry | 3 Complete sets of castings :— 
| | 8 Cylinders and valves .. 
| 3M ik s ‘ 
3 Fly-wheels .. 
} 3 Discs .. .. 
} 2 a eer 
| 3 Plummer blocks .. .. .. ° 
| (Small castings in detail ) 
| | Brasses, glands, &c. &. .. .. .. -- | 
865c | Smiths $ Complete sets of forgings to drawings | 
| INGB, ==" gn See ce eet 
365D | Fitters and turners (Description of order). | 
| (Detailed foremen’s| orders for above would be given from manage|r's office.) 
366 Cost | Taylor and Co., London Repairing 50 fixed engine and Cornish | 
367 | (Est.) | Dollar 2. 20 ce ce os ce oe ce oof 
| (Memo. only, orde|rs being given to foremen direct from general jorder book.) 
36s Stock Stock 6 10-H.P. vertical engines and boilers... | 
369 | (Design V. 2) 
868A | Foundry 6 Sets castings (give necessary details) .. 
868B Smiths 6 Sets forgings _,, e 
368c Fitters and turners (Description of order ) 
} 
3694 Boilermakers 610-H.P. vertical boilers (give necessary | | 
information) to design V.B.2 .. .. .«. 
(Detailed foremen's| orders for the above would be given from ma nager’s office.) 
370 Stock Turner and Co., Manchester | Crank shaft for 15-H.P. portable engine | 
Nae... ee er 
(Memo. only, as in) the case of No. 367.) | 
371 Cost Smith and Wilson, London | 150 Cast iron pipes to drawing .. .. .. | 
(Est.) (Memo. only, as in| the case of No. 367.) | 
~ 872 Cost Stock — 8 12-H.P. steel crank shaft forgings .. .. | 
| 6 20-H.P. ” 2 me eek taal 
(Memo. only, as in| the case of No. 867.) 











It would be advisable to detail as much as possible the 
items for different foremen’s attention, as it rarely 


happens that the whole of a set of engine castings or | 
forgings are delivered together from their different shops; | 


and, it being required to show dates in manager’s book 
of delivery from the different departments, it will be seen 
that details are necessary. 

This may appear to represent a somewhat considerable 
outlay of time, but after practice, and with system and 
organisation as regards drawings, the departmental order- 
ing will be found to occupy less time than seems pro- 
bable, and in the process of manufacture the saving of time 
and trouble will be very considerable. , 


The day’s orders being detailed in the manager’s order | 


book, departmental ordering would then be proceeded 
with, the different foremen receiving their order forms 


showing all necessary information and detail. The’ 


table in next column would be somewhat like the manager’s 
order form, of size according to requirements. 

Foremen responsible for completion of different work 
would understand from the note in their own order books 
made by general order clerk, whether they are to await 
manager's order before proceeding with the work repre- 
sented by the different entries appearing in their books; 
and it may be as well here to note that in certain cases 
where work in connection with one order is distributed 
over several shops—such as in example order No. 8366— 


| it is advisable to enter the order in only the foreman’s 


book, who is responsible for the completion of the work. 
The repairing of a £0-horse power fixed engine would 
probably be in connection with nearly every department 
of the works, and orders upon these different departments 
would be given by the foreman of fitters, he being in 
this case responsible for completion. The question of 
foremen’s ordering will be touched upon later. 








ee EE Ee cn ns ea Order Book No....... 

Dna ED Ga i 5 od ded d iwc an is deh det ed ices ccccdese 

Weisiccccs Treatment...............+ po Ee 
Particulars. Date. 


Weight. Delivered to) 








| 
Lod 
Assuming now that the manager’s orders are all out, 
we will, in the case of order No. 365 as an example, follow 
the work through the different stages of construction. 
The patternmakers and smiths are the first to move in 
the matter, both departments working from details 
supplied from drawing office. In the case of the patterns, 
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they would, as completed and passed, be handed over to 
the foundry, and the castings from them as made, 

into store, weighed, marked with order No., and charged 
to prime cost account; the storekeeper entering weights 
on foundry foreman’s order sheet. It is seldom found 
desirable to stock rough castings in the general stores, 
and they are as a rule at once handed over to the next 
foreman who has to do with them. In this case it would 
be the foreman of fitters, who would pass them through 
the different processes leading up to completion, 
particularly watching that men under him, and as well 
those in other departments, such as turners, drillers, &c., 
who have work on them by his instructions, are 
accurately charging the time they work in connection with 
the number. In the case of forgings, treatment will be 
similar as with castings; order forms being entered up, 
weights charged, and the goods either kept in store until 
required, or handed direct over to foreman of fitters. In 
the event of being stored, a good practice is to fasten 
small labels to the forgings, showing date received and 
No. of order. This, however, is a question of stores’ 
management. 

There would now remain the matter of records being 
entered into manager’s order book, as regards dates 
of receipt into different departments, and completion ; 
and in this respect it is always advisable to arrange with 
foremen that immediately they have completed their 
portion of work on a certain order, they shall send their 
signed crder form into the manager’s office for the entering 
of the necessary dates, kc. The orders would then be 
returned, and held by them as receipts for the work. 

In cases of orders on foundry and smithery comprising 
a large number of details—many of them perhaps of a 
small character—it may be found impossible to detail 
fully on order form in the first place. In extreme cases 
of this sort, and when even grouping of parts cannot be 
carried out, the simple heading would have to suftice, the 
foremen: themselves entering details on orders as they 
pass the material into store or otherwise. Then as 
regards ordering from one to the other by foremen and 
storekeepers, a simpler process than that just described 
must be adopted, on account of the 1 number of 
orders which it will be found have to be dealt with when 
the works are of any considerable size. A foreman’s or 
storekeeper’s order form might be similar to the follow- 
ing, and of size, &c., as previously mentioned :— 








Treatment 








The giving of these orders must be thoroughly and syste- 
matically carried out, the success of the prime costing 
depending upon their accuracy and completedness; and 
it is necessary that they shall show all required detail, 
and be handed over to the storekeeper, or whoever has 
the duty of entering up the stores’ day books for costing 
or other purposes. In practice it has been found prefer- 
able for the whole of the material and orders for same to 
be passed through the storekeeper’s hands, and a good 
storekeeper can so manage his department as to nearly 
avoid the possibility of the smallest article leaving his 
charge without being properly accounted for. 

The purely manufacturing departments—foundry and 
smithery—require special treatment as regards disposal 
of their work; and as it is possible, and necessary, to 
keep accounts against them which at periodical balancings 
shall show waste or loss occurring in these shops, 
foremen under such conditions would be found anxiously 
watching that they are credited with all they produce, 
the natural consequence of this being that the risk of 
omission in crediting material from their departments is 
reduced to a minimum. 

The boilermaking department is in but few respects 
capable of similar treatment to foundry and smithery; 
and as it is in itself a “completing” department, a 
special system of charging is required, particularly as it 
is rarely found convenient to keep heavy raw material 
used in this department under the care of the store- 
keeper ; and from the fact that it is impossible to pass 
the greater portion of work produced in a boiler shop 
through the stores, much responsibility as regards the 
charging of material rests with the foreman, who should 
be well instructed in a system of charging suitable to the 
requirements of his shop, but, of necessity, simple as 
possible. It is frequently found possible to have a 
separate store for raw material used in boiler shops 
which is not kept in general stores, under the charge of a 
sub-storekeeper or a suitable man from the boilermaker’s 
staff, foreman’s orders being passed as in cases of other 
shops. The records of this department, with orders, 
would be weekly, or, as may be found convenient, passed 
over to the general storekeeper or direct to the prime 
cost department, for abstracting into the different 
accounts the material has been used on. 

Timber used in woodworking departments would have 
to be treated, as regards charging, in a similar way, 
— invariably being written and entered for all timber 
used. 

With fitting and turning departments special attention 
would naturally be devoted to seeing that workmen’s 
time is correctly charged, the work in these departments 
consisting principally of the finishing and putting 
together of articles produced by the manufacturing 
departments. The foreman of fitters, however, generally 
finds a large share of order writing falling to him; and 
from the fact that it is usually the custom to depend 
upon him for detailed accounts for day-book purposes of 





the different articles passing out of his department in a 
finished state, he finds 1t necessary to keep a current day 
or memorandum book of his own, in which he will enter 
his records in a general way of materials supplied or 
work performed under the different order numbers, This 
would refer principally to repairs and direct sales orders. 

In other cases it is customary for the storekeeper to 
render detailed accounts for day -book purposes of 
material leaving the works, &c., and with good organisa- 
tion this method has been found’ to answer well. 

Many firms find it advisable in the carrying out of 
works’ accounts to give their managers clerical assist- 
ance, and this is to be recommended when the accounts 
are of any considerable extent, preference being given to 
an assistant with some mechanical knowledge ; and young 
intelligent mechanics often make first-class accessories to 
the manager’s office in this respect. A little instruction 
and practice will soon put them right as regards mere 
book and order writing, and their mechanical knowledge 
is of special value in the practical dissection of orders 
embracing work in different departments. 

The question as to what material should be kept in the 
general stores is of much importance. Some firms make 
their stores a depét for every description of material, 
whether raw or finished, and persistently refuse to allow 
either finished or rough work to lie about the works a 
moment longer than necessary, everything being passed 
through stores. Practice has confirmed the wisdom of 
this, and it has been found that the saving effected by so 
doing has been considerable and important. 

A comparison between works using their stores to the 
full extent, and works in which finished material is to be 
discovered lying about anywhere and everywhere, often 
in a rusty and dirty condition, will give one an idea as 
to which system seems preferable and conducive to 
convenience. Systematic and thorough shop ordering 
is a wide subject, and in practice exceptions will often 
have to be made to rules laid down; but a works with 
any pretence to good management should not neglect an 
opportunity of perfecting or simplifying its order system, 
much pecuniary gain resulting from perfect organisation 
in this respect. 

We could have gone much farther into details in the 
expounding of experience and ideas comprised in the fore- 
going ; but forthe purpose of an article, this would occupy 
considerably more space than can be afforded. In fact, 
the subject can be gone into in its many and varied 
aspects almost indefinitely. We hope, however, that 
our remarks may be of assistance in quarters where 
systematic shop ordering is practised, and in others 
where not, may be the means of arousing an interest in 
the subject. 








STEAM PIPES. 





Steam pipes and their construction have recently been 
much discussed in our columns, and it is certain that the 
subject has not yet been exhausted. Finality has not been 
reached by any one, and itis not easy to see in what 
direction it will be ultimately attained. The Board of 
Trade report on the disastrous accident on board the 
Jumna has just been made public, and the occasion is 
suitable to re-opening a discussion, which can indeed 
scarcely be said to have closed. 
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It is not necessary for our present purpose to go into 


much detail concerning the Jumna. It will be enough 
to say that she is the property of the British India 
Associated Steamers Company, Limited ; she was built in 
1886 by Messrs. Denny; she is 5000 tons register, and 
propelled by quadruple expansion engines, with cylinders 
80in. + 42in. + 60in. + 84in. x 60in., the boiler pres- 
sure being 1601b. The steam is supplied by three double- 
ended, six-furnaced boilers, fired fore and aft, the two 
stoxe holes lying athwartships. Onthe 13th December the 
ship was lying in the Albert Dock, London preparatory to 
sailing for Brisbane. Steam was up inall three boilers, but 
the stop valves putting them in communication were not 
open. The chief engineer gave orders a little after 10 a.m. 
that they should be opened; this was done, and in about 
a minute and a-half subsequently the elbow on the port 
boiler gave way, as shown in the sketch Fig. 1, and the 





third engineer, Mr. Carlton, and six firemen were so 
dreadfully scalded that they all died within a few days in 
hospital. The precise character of the rent may be 
gathered from Fig. 2. It has been remarked by a corre- 
spondent that, all things considered, the failures of steam 
pipes at sea have been less numerous by far than those 
of other portions of the machinery of a ship. If this 
were put forward as a mere statement of fact, we should 
have nothing to say. To advance it as an excuse is quite 
another matter, and is simply preposterous. A hundred 
breakdowns of various kinds may take place in an engine- 











room without causing loss of life, or even the least 
injury to a human being; but the bursting of a main 
steam pipe means certain death by torture to numbers. 
We cannot too strongly impress on every one of our 
readers that a vast difference exists between the bursting 
of a steam pipe and all other engine-room accidents. 
The consequences of the failure of a steam pipe are so 
transcendently grievous, so utterly deplorable, so entirely 
dreadful, that no words can be found to exaggerate the 
importance of making steam pipes which shall be abso- 
lutely safe—not relatively safe, not possessed of a safety 
which can sustain a qualifying adjective, but absolutely 
safe in the full sense of the word; and any engineer who 
provides a steam pipe which does not comply with this 
condition is guilty of criminal negligence. We do not 
now refer to past events, simply because a certain 
amount of ignorance no doubt existed; and this burst- 
ing of steam pipes has come as a surprise to engi- 
neers and pipe makers alike. But when the cases 
of the Elbe and the Jumna are in evidence, to say 
nothing of others, it is impossible any longer to 
plead surprise, or ignorance, or any other defence what- 
ever. We must not hear a man plead, “I thought the 
pipe was quite safe,” “‘ I considered it perfectly safe for 
the pressure,” “‘ It was made in the usual way with great 
care, and ought not to have failed.’ All such excuses 
must be put on one side. They must be disregarded, or 
taken as tantamount to a confession of negligence. 
How, it will be asked, can it be possible to make pipes 
with certainty that will not burst? Many years ago Dr. 
Ernst Alban, writing about high-pressure boilers, said, 
“It is impossible to make a boiler which shall never 
burst ; it is always possible to make a boiler the explo- 
sion of which shall not be dangerous.” The same truth 
holds good of steam pipes. 

Let us see why the steam pipe of the Jumna gave way 
and slew seven men. Here are the precise words of 
Messrs. Samson and Woodthorpe, the Board of Trade 
surveyors :— 

“The pipe had been removed from the ship to the works of 
Messrs. A. and J, Thompson, coppersmiths, 4, Plaistow-road, 
Victoria Docks, E., previously to our first visit—on the 15th ult. 
The fracture then presented a rough appearance, the edges being 
serrated and the surfaces coarsely crystalline. There was evidence 
of the copper at this part having been more or less injured by 
overheating, and that in some places it had been cracked. It was 
evidently a defective pipe, and the large quantity of spelter 
adhering in i lar patches to the inner surface of the pipe in 
the vicinity of the seam where failure occurred, would seem to 
indicate that some attempt had been made to remedy the 
defective pipe before it left the coppersmith’s hands. The pi 

ad been considerably thinned near the laps, and where the 
fracture occurred the thickness varied from No, 11 B.W.G.—about 
120in.—to No. 16 B.W.G.—about ‘065in.—in a length of 6}in. 
It will, therefore, be seen that, besides other defects referred to, 
the pipe was, at its thinnest part, less than three-tenths the thick- 
ness intended by Messrs. Denny and Co.” 

We have next to consider who made this pipe and how 
it was made. Once more we quote from the report. 

‘*The pipe was manufactured by Messrs. Douglas and Logan, 
coppersmiths, Dumbarton, and the method by which the bend was 
made is stated to have been as follows :—The sheets were first cut 
to the required size for the two portions of the bend, and their 
longitudinal edges were thinned down to form the laps, and then 
‘rounded off’ to prevent them from cracking, the intended width 
of lap being in this case from jin. to jin. The positions of the 
extreme points of the bend were then marked off, and the two 
parts were worked to the shape required. During the latter opera- 
tion each portion was probably placed in the fire about half a dozen 
times for the purpose of softening the material after it had been 
hammered. The two portions were then put together ready for 
brazing, a length of about 6in. being eaned at one time, the opera- 
tion being, however, continuous—that is, the pipe was not taken 
off the fire until the brazing was completed. After this the pipe 
was thorovghly cleaned and scoured, and su uently it was 
planished with a view of toughening the copper. he most suit- 
able end was then ‘ worked out’ to receive the straight portion of 
the pipe to which it was brazed, and the flanges were afterwards 
put on in the positions required. The mean length of the bend 
measured along the seams from the face of the flange was 2ft. 4gin., 
its mean external diameter was 7in. very nearly, and the radius at 
the throat of the bend was also about 7in. The flange, which had been 
secured to the stop-valve chest by twelve lin. bolts, was l4in, in 
diameter and 1 /;in. thick, the central collar being lin. deep. The 
length of the straight portion of the pipe, measured from the face 
of flange to the part where the bend was enlarged to receive it, was 
6ft. 8fin.” 

Unless we are prepared to reject altogether the state- 
ments we have quoted, it is clear that the pipe was defective 
from the first ; and we naturally ask how1t came to pass 
that a defective steam pipe found its way into the ship ? 
The explanation lies in the method of manufactute and 
supervision adopted. We may take it as certain that 
Messrs. Douglas and Logan would not knowingly permit 
a badly-made pipe to leave their works. It is equally 


certain that Messrs. Denny would not knowingly permit 
a defective pipe to be fitted; it is equally certain that 
neither Lloyd’s inspectors, nor the Board of Trade 
inspectors, nor the superintending engineer of the com- 
pany would pass a bad pipe knowing it to be bad. But, 
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in spite of all these apparent safeguards, the pipe got appeared that some of the columns were little more | tubes absolutely safe can be had up to 3in. in diameter, 


into the ship, and it got in just because so much 


vigilance was apparently used to keep it out. 


Beyond all question the pipe got into the Jumna | of the witnesses stated on oath that he did not know how | see what possible advantage copper 
because every one trusted every one else overmuch. | it was possible to ascertain the thickness of a longcolumn | On land wrought iron or steel wel 


than one-eighth of an inch thick at one side. They had 


been cast horizontally, and the cores floated up. One 


| or even 4in., and of very light section. Such pipes will 
bulge like lead before they will split. We are at a loss to 
pe over them. 


ed steam pipes are 


To begin with, Messrs. Denny possess so splendid a without boring a hole in it. We have heard precisely | being extensively used by several firms—for example, 
reputation that it would appear absurd for any inspector | the same statement made concerning a long copper pipe. | by Messrs. Davey, Paxman, and Co., of Colchester, a firm 


cr superintending engineer to question the excellence of 
their materials or workmanship. If they passed the 
pipe “it was certain to be all right.” But Messrs. Douglas 
and Logan possess an equally splendid reputation in 
their own particular line, and Messrs. Denny would no 
doubt never dream of questioning the merits of their 
pipes. If only the pipes had been made by a second- 
rate firm all would have been well, fora score of eyes 
would have watched for defects. Herein we have an 
example of the dangers which sometimes attend the 
possession of great reputations. It requires incessant, 
tiresome, painful, expensive watchfulness to live up to a 
great name—even a great name for coppersmith’s work. 
It may be said that the defects were of such a nature 
that they could not possibly have been detected. This, 
in the first place, we dispute ; but if it be conceded that 
circumstances may arise under which it is quite impos- 
sible to Bay whether a copper pipe is well made and safe, or 
badly made and unsafe, then the fate of copper pipes is 
sealed, and no ship should be permitted to go to sea with 
a _ee steam pipein her. Again, the finished pipe was 
much thinner than Messrs. Denny intended it to 
be. When the Tay Bridge inquiry was in progress, it 


| For the benefit of such gentlemen we may say that there 
| exists a well-known instrument called a registering 
| calliper, by the aid of which the thickness of every 
| portion of any pipe can be obtained. If this had been 
used on the steam pipe of the Jumna, the fact that the 
pipe did not comply with Messrs. Denny’s specification 
| would have been at once ascertained. Messrs. Denny 
| wanted a pipe *22in. thick; where it failed it was actually 
065in. thick for a length of 6}in. The wonder is, not 
that the pipe gave way, but that it held out so long. 
What is the lesson to be learned? Obviously this, 
that in one of the best coppersmith’s works in existence, 
those pecy Mi. in the brazing, &c., of copper 
pipes cannot be trusted to turn out perfectly sound work. 
Are we, then, to abandon brazed pipes for solid-drawn 
pipes? We fear that no safety lies in this direction. 
On all sides we hear that solid-drawn pipes are not more 
trustworthy than brazed copper. To us the most simple 
and obvious way out of the whole difficulty lies in the use of 
mild steel tubes instead of copper. If doubt exists as to 
the possibility of getting what is wanted of sufficient 
size, then let smaller pipes be grouped on Mr. Fer- 
ranti’s system. 





We have no doubt but: that steel | 


having, it is proper to say, a splendid welding plant, and 
a most experienced foreman boilermaker; but those who 
do not possess these advantages can always buy welded 
steam pipes if they wish. 

We have said that ifa steam pipe bursts care must be 
taken that the burst shall not be dangerous. The open- 
ing of a small crack is a very different thing from the 
rending out of a large piece. It appears that the system 
of “serving,” as sailors call it, their steam pipes with 
square steel wire adopted by Messrs. Laird is admirable. 
In the first place, the serving or wrapping reinforces 
the pipe; but even if it cracked or split the wire would 
prevent the fracture from assuming dangerous propor- 
tions. Messrs. Denny, we understand, now put steel 
hoops on their steam pipes at frequent intervals with the 
same object. We have so recently expressed our opinion 
concerning Mr. Ferranti’s system that we need not further 
refer to it here. 

The broad conclusions to be drawn may, we think, be 
summed up thus :— 

(1) No matter what the reputation of a firm, the 
quality of a steam pipe must not be taken on trust. 

(2) It is possible that difficulties arise in large measvre 
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from a system of supervision and payment which is | 
largely defective, and draws no distinction between a | 
first-rate and a second-rate man. 

(3) No steam pipe should ever be put in place until 
it has been rigorously measured for thickness all over. 

(4) No steam pipe should be put in place until the 
inside and the brazed seani have been carefully inspected 
with the aid of a mirror and electric lamp, as the insides 
of guns are examined. 

(5) No copper steam pipe should be used at sea unless 
it is either wound with wire, hooped, or otherwise 
prevented from ripping wide open the moment it cracks. 

(6) Care should be taken to drain all steam pipes, 
whether at sea or on land, and no matter what the 
material of which they are made. 








A DUSTLESS BASIC SLAG GRINDING MILL. 


SoMg time ago a prize of £500 was offered by Messrs. Stumm 
Brothers, of Neunkircher Eisenwerk, at Saarbriicken, 
Germany, a large firm of steel manufacturers, for the best 
~- which should make their mill for grinding basic slag a 

ustless one. The bodily injury arising from the dust created 
in their works has been a constant source of anxiety to these 
gentlemen, who study most assiduously the health and 
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| and driven from below by bevel wheels. 


, the former sieves. 
| is collected in hoppers, and is fed on to the two remaining 
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brings the material down to about ye. pieces, which are 
elevated to the top of the building, and there spouted in two 
wrought iron spouts Gin. diameter. These two spouts divide 


| again in order that the products may be spouted from the 
‘elevator in four parts, going on to Nos. 1, 2,3 and 4 edge 


runners. The spouts mentioned are fitted with valves for the 
purpose of regulating the quantity of slag fed to the four 
edge runners. They also enable the operator to stop the 
feed on any one or more of the machines if desired. The six 
edge runners which are now in use are all of the same make, 
The stones of the 
edge runners weigh five tons each, including the chilled 
iron outer ring. 

After reduction in these machines the material is elevated 
to the top of the house. The four elevators which take the 
products of the four first edge runners pass on to four 
sieves, the latter being hung from the ceiling on the 


to 
“end, and are shaken at their bottom end. They are peli 


with perforated steel, the holes in which are jin. diameter. 
The coarse material which has not passed the meshes of these 
sieves is conveyed into hoppers for spouting back again on to 
the edge runners, whilst the fine material travels to a second 
series of similar sieves with slotted perforations. These 
sieves stand on an angle of about 30 deg., but this angle can 
be varied according to the fineness required of the finished 
product. The shaking motion is similar to that provided in 
The coarse portion of these second sieves 
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MODUS OPERANDI OF 


welfare of their workmen. The fine dust of the basic slag 
being of a very cutting nature, renders it very dangerous and 
injurious to the lungs of those employed in its treatment; 
and although all the men were furnished with masks, worn 
over the nose and mouth, yet these were found insufficient 
to overcome the difficulty, owing principally to their being 
frequently discarded by the men. 

A great many proposals were tendered in response to Messrs. 
Stumm’s invitation, all of which were exhibited at the Berlin 
Exhibition for the Prevention of Accidents to Workmen, the 
prize to be awarded by the jurors of this Exhibition. These 
gentlemen were in favour of three different proposals; and, 
being unable to decide which of the three was the most 
admirable, it was resolved to divide the prize into three equal 
portions, and so distribute it to the three competitors. One 
of these was Mr. G. F. Zimmer, of London, and we now 
purpose giving a description and illustration of the proposal 
which he submitted; but we first give a short description of 
the mill as at present worked. 

The modus operandi of the slag mill at the time the de- 
signs were solicited was as follows :—The slag brought to the 
mill is broken into pieces of from 4in. to 5in. in size, 
the iron parts being roughly picked out before the pieces are 
fed into the stone breakers. These machines reduce the 
material to lin. or 1jin. pieces, which fall through a shoot 
into an elevator, and are from thence delivered into the first 
roller mill. The latter reduces the slag to pieces slightly 
less than lin. in size. From here the material travels vid an 
elevator into a revolving sieve, with perforations of jin. 
diameter. A second reduction on another roller mill 





SLAG GRINDING MILL. 


edge runners, Nos. 5 and 6, whilst the fine product is con- 
veyed into an adjoining packing room, where it is automati- 
cally weighed. The product from Nos. 5 and 6 edge runners 
—which treat the material rejected from the finest sieves—is 
elevated in two elevators to the top of the house, where it is 
treated by two series of sieves, the same as in the case of Nos. 
1, 2, 3, and 4 edge runners. 

The only attempt to prevent dust provided in the present 


_plant is an exhaust from the edge runners and sifting 


machines, which are cased in. The exhaust from these 
machines is led by large tin spouts into five of Printz dust 
collectors, which are not sufficient for the purpose. There 
are also steam pipes arranged..throughout the building, and 
a fine jet of steam is blown out at various places on each floor 
for the purpose of moistening the atmosphere, thus slightly 
increasing the weight of the dust, which settles in the best 
way it can. A fine jet of steam was also blown into the 
elevators and edge runners, but this was discontinued on its 
being found that the moisture caused a blockage of the sieves; 
indeed, all the precautions tried were found to be quite in- 
effectual to cope with the difficulty arising from the dust 
created. 

Theillustrations, p.315, represents three plans and twoeleva- 
tions of the new slag mill, as proposed by Mr. G. F. Zimmer. 
The building, of course, already exists, and the six pairs of edge 
runners, two stone breakers, two roller mills, and a sifting 
cylinder are also already erected. One of the chief endeavours 
of the designer was to utilise the then existing plant as much as 
possible, but only so far as was compatible with the aims of 


‘his scheme; and, the oscillating and revolving sieves em- 





ployed being the principal promoters of the dust, his arrange. 
ment proposed to discontinue their use, and effect the whole 
of the separation from beginning to end on the pneumatic 
principle. 

Two stone breakers, B, will be seen in Fig. 1, which deli- 
ver into a large elevator, whilst the latter delivers on to ashak- 
ing sieve, and from this ‘to the first roller mill. At this stage 
the process of grinding is not sufficiently advanced to cause any 
dust, and the shaking tray mentioned is merely to allow the 
material to spread, and run slowly down whilst a boy is em- 
ployed picking out the pieces of steel which are unavoidably 
mixed with the basic slag. These pieces of steel being in many 
cases as large as a hand, it is most essential that they should 
be extracted, to prevent the endless damage which would 
otherwise result to the roller mills. Owing to the size of 
these pieces of steel, it was considered useless to attempt the 
separation by means of magnetic power, the machines then 
in the market being inadequate to cope with the difficulty. 

In addition to the two stone breakers, there are, as will be 
seen in page 315, in plan and elevation, placed in an outside 
shed, two roller mills and a sifting cylinder. Inside the 
main building, on the bottom floor, will be seen six pairs of 
edge runners, and an engine—150-horse power—at the rear, 
with a main drive for the various shafts in another building. 
On the first floor is a row of five of Mumford’s patent 
aspirators, and on the top floor stands a series of three 
ee sorting machines, to separate and distribute the 

roken material on to the edge runners, &c. &c. 

A large fan and dust collector will also be seen in 
the drawing, the latter extending through two floors. The 
necessary elevators, seven in number all existing, five inside 
and two outside the building, complete the principa part of 
the machines for the slag mill. 

The next illustration, Fig. 6, represents the modus operandi, 
explaining the whole process of grinding. The basic slag is 
brought by small iron carts close up to the mill, and is 
thrown into the shed shown at the side of the mill. The 
slag, as run into these carts whilst liquid, represents, when 
set, large square pieces, measuring about 3ft. by 2ft. by 18in. 
They are roughly broken up for feeding into the two stone 
breakers, the latter converting them into pieces about the 
size of road metal. From here they ascend an elevator over 
the shaking tray, where the material is picked over as before- 
mentioned. The first roller mill receives it after leaving the 
shaking tray. This machine—the roller mill—is very sub- 
stantially made, the rolls measuring about 2ft. diameter, and 
about 1ft. long, fixed on strong stone and concrete founda- 
tions. The first roller cannot do a great deal to the 
material, owing to the size and extreme hardness of the 
pieces. The products, after leaving the first roller mill, 
travel by an elevator on to a conical sifting cylinder. The 
latter is about 6ft. long, and 2ft. diameter at the small end, 
and 3ft. diameter at the larger end. The holes are coarse 
perforations of about jin. diameter. Everything smaller 
than these holes goes vid an iron-lined spout on to the second 
roller mill, whilst all that is coarser returns to the first roller 
mill for further crushing. 

From the second roller mill the material is spouted into 
the main building, where it is taken by means of an elevator 
to the top of the house. From thence it is conveyed by a 
worm into the first of the pneumatic sorters, to be described 
later. This pneumatic sorter makes three separations. The 
first and coarsest by A goes to the first edge runner. The 
second spout, B, travels to the second edge runner, whilst 
spout C is fine enough to go direct to No. 1 of Mumford’s 
patent aspirators. The products from the first two edge 
runners are taken by an elevator to the second pneumatic 
separator, which separates into three further sizes, the first 
and coarsest, A!, going to the third edge runner, the second, 
B!, to the fourth edge runner, and the third, C', to Nos. 2 
and 3 of Mumford’s patent aspirators. The products from 3 
and 4 edge runner go by an elevator on to the third pneumatic 
separator. The front spout, A, goes to the fifth edge runner 
—after the steel has been removed—the products of which 
return to the same pneumatic sorter, whilst the second 
spout, B, goes to the sixth edge runner. The product of the 
latter is sent to No. 4 Mumford aspirator, and the back 
spout, C? of No. 3 pneumatic separator, goes to No. 5 Mum- 
ford aspirator. . 

All the products have now been divided into a different 
size material. The coarse material has been reduced on edge 
runners until fine enough to pass through spouts C, C!, C? on 
the aspirators, thus being brought to a fit state for dressing on 
Mumford’s aspirators. The fine material, i.c., that about 
fine enough to pass through 100 mesh wire, is spouted into 
sacks from the Mumford’s aspirators, after having been 
collected by a worm; whilst the coarse, which is rejected by 
the aspirators, is returned to the last edge runner, No. 6, 
which deals with the finest material. It is there treated 
until sufficiently fine. At this point a roller mill, similar to 
those previously described, would be more advantageous. 

The smallest pieces of steel which have gone through the 
whole process up to the present stage will be rejected from 
No. 4 Mumford’s aspirator. 

The fan, marked V, is a very powerful one, and exhausts 
from all the edge runners. The latter are cased in wrought 
iron y bg: boxes, so that no dust can possibly escape, 
and this fan also exhausts from the elevators, worms, and 
pneumatic separators. The dust which is drawn away by 
the fan is afterwards blown into a very large cyclone 
dust catcher, where most of the dust will settle and go to 
sack, together with the finished product from Mumford’s 
aspirators. This dust, however, being extremely fine, it is 
impossible to prevent some minute parts from —— 
through the top of the cyclone, and this very finest dust 
is subsequently collected as shown. Any dust which escapes 
through the top of the cyclone is led by the pipe L 
down into the next floor, where the pipe is widened into a 
funnel-shaped compartment open at the bottom, and the 
escaping dust is met there by a very fine spray of steam and 
water, created by one of Kérting’s injectors. This fine spray 
of water will cause the dust to settle and run out in the 
bottom of the spout as a liquid. This latter application, 
however, must in no way counteract the effect of the fan and 
cyclone. 

Fig. 6 also illustrates the pneumatic sorter in two 
sectional elevations. On the top of the machine is a feed 
hopper A, under which is a shaking tray B hung up by ey we 
C is a revolving spindle, with a ratchet wheel, which sets the 
tray B in a vibrating motion, causing the slag to run down in 
an even stream. The feed is made adjustable by a feed gate. 
The material then drops on to a second tray marked D, which 
is capable of adjustment to any required angle by means of 
screw E, thus enabling the operative to run the material at 
what speed is suitable, and send it forward or backward to 
any degree. The opening in front of the machine is from F 
to G, and it is here that the air enters the machine to assist 
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the separation. The valve N regulates the suction from the 
fan through the pipeO. _—- : 

‘As far as the pieces rolling down tray D are concerned, it 
will be easily understood that the heaviest will fall foremost 
by H, whilst the light pieces will leave the machine by I, and 
the lightest of all will leave by K. A strong current of air 
will assist this se ticr, end will throw the light particles 
into the back division. ‘Lhe lightest and dusty particles will, 
of course, go through the spout O to the fan. 

The only remaining machine is Mumford’s patent aspi- 
rator, shown in Fig. 2. 

In this system of dustless grinding it has been the chief 

aim of the designer to treat material of different sizes 
separately, this being the only way to insure best results. 
His second consideration was to remove fine particles as soon 
as made, thus preventing any unnecessary grinding or 
occupation of machines which should be employed on coarse 
naterial. 
: Prior to his working out the foregoing system, the designer 
had visited all the principal slag grinding mills on the 
Continent, making himself qualified to treat with the subject. 
The whole of the separations, with one exception only, being 
effected by currents of air, and the application of a powerful 
exhaust to all the grinding machines and conveying appa- 
ratus, the possibility of any escape of dust is practically 
obviated. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves r i + the opinions of our 





SCREW PROPELLERS. 


Sir,—In my letter of the 14th, line 15, begins—‘‘If I am not 
wrong,” &c. What I meant to say was, If I am wrong—i.c., if 
a humming top can be changed into a rabbit, &c. &c. 

The formula should be— . - 

-¥v 


me 
ied Sh 29 ’ 


and not as om as (efficiency) must obviously be less than 1. 
= 1000k. = weight of 1 cubic metre of water has been omitted. 
Dublin, April 21st. R, DE VILLAMIL. 





Sir,—I do not know whether Major de Villamil would be 
satisfied that a screw could produce end thrust on its own shaft in 
water, in consequence of a couple being applied to the shaft, if 


it could do so on land ; but at ay rate he seems to doubt the 
possibility of its performing the latter feat, so that it og ~~ 
ere’ 


worth while clearing away the difficulty attaching theret 
by describing a machine ad will do it. If Major de Villamil 
does not believe the machine will act as I say it will, he can 
try the experiment. a : 
Let A B in the figure be a shaft, say jin. diameter, 9in. or 10in. 
































w 
A c s 
} sara ene ih) 
| = 
ELEVATION 


long, plain and parallel except a couple of inches 8S screwed, say, 
two P saan to the inch. Let AB be supported horizontally in 
bearings CC C so as to be free to move endwise, and let 2in. or 
3in. of one end be filed square, so that a pulley P, with a square 
hole in it, can turn AB round, but not push it endwise. Let W 
be a cast iron disc, say 9in. diameter, an inch thick, with a central 
hole tapped to screw freely on SS. Everything being at rest, 
make P turn, and with it the shaft, by a cord passing round it. 
If P be made to turn quickly, W will not at once begin to rotate 
at the same rate as the screw, but at a lesser rate, and conse- 
quently either W, or AB, or both, must move endwise. W isa 
heavy body initially at rest, therefore it will not move endwise 
unless a longitudinal force is applied to it. The shaft A Bisa 
heavy body (we can make it as heavy or heavier than W by 
putting a disc like W, only fixed to the shaft, at A, if we please) 
initially at rest, therefore it will not move endwise unless a force 
is applied to it. Therefore, if no endwise force on either W or the 
shaft is produced while the pulley P is getting up velocity of 
rotation in either or both of them, W and the shaft must, from 
the beginning, rotate at the same rate, no matter how quickl 
velocity is got up. As soon as the shaft and W are moving wit! 
uniform and the same velocity, no couple, except to balance 
friction in the bearings, is required to maintain the uniform 
motion. Let Major de Villamil try the experiment, and see 
whether the disc will begin to revolve, and from the beginning is 
always revolving at the same rate as the shaft. If he makes his 
screw nicely and has it well lubricated, and about in. diameter, 
he can use a good deal coarser pitch than that above given. 
The smaller the friction, the more conspicuously will the action of 
this machine ogre with what I say it will be, namely, that both 
W and A B will move endwise. 

There is no jugglery with anything in the matter. I did not 
resolve the couple applied by the engine to the shaft into a 
thrust and a couple. I resolved the pressure of the water on the 
blades into a thrust and a couple. If it be necessary to be very 
exact, I should say instead of ‘the pressure of the water on the 
olade,” the difference between the pressures on opposite faces of 
the blade. So long as the screw continues to create motion in 
water, so long must this difference of pressures exist, and it is a 
force at right angle to the blade, no matter whether the engine 
couple acts in a plane parallel to the blade, or in any other way. 
The longitudinal component of the pressure of the water against 
the blade is balanced by the resistance of the sea to the motion of 
the ship, not by the engine couple. 

As to the formula 

ot 
Tr = 9 am “) 
if be the tabular number, got from the tables given by myself or 
by Mr. Barnaby—‘ Proceedings ” of the Institution of ‘Civil Engi- 
neers, vol. cii.—it is not a coefficient of efficiency, and Tin is the 
whole horse-power, friction excluded, not that utilised for over- 
coming the longitudinal resistance, which latter might be called 
Tr, and a formula 


3 


with a table of values of y given. The ratio of yp to ¢ is the effi- 
ciency. _ In both cases v is the speed of the ship through the 
ocean ; it must be assigned as a datum, not calculated. To expect 
to be able to calculate it would be as reasonable as to expect to be 


able to calculate the initial velocity of a shot for a range of six 
miles, without data as to elevation. 

The next question is incomplete in its data, owing to the law 
wore ps the speed of the ship with its resistance not being 
stated. I presume a constant turning moment is implied by the 
same engine—that is, indicator diagrams alike in the two cases. I 
find by a graphic calculation that if the resistance of the ship varied 
as the square of the s , and the horse-power therefore as its 
cube, neglecting friction, we should get as follows:— 


Pitch Revolu- 

ratio. tions. Speed. Cr Cr 
ee: er 113 109 (Barnaby) 
5:1"... ee on OS See 
2°0:1 37 72 57 99 
8°0:1 23 61 39 =about 38 


The two columns headed Cx refer to the number called by Mr. 
Barnaby the revolutions constant, derived from his experimental 
results, and given in the ‘‘ Proceedings” of the Institution of Civil 
Engineers, vol. cii, My theoretical values are those in the first 
column headed Cr here ; Mr. Barnaby’s experimental values, taken 
from the column of maximum efficiency in his table, are given for 
comparison in the other column. His table does not extend beyond 
pitch ratio 2°5; the 38 above given is an interpolation. 

Any other law connecting speed and resistance of ship would 


consequently the engine piston—is moving in the same direction. 
I have separated the ends of the cylinder, taking a line from each 
of the diagrams, combining them in a new form, which I trust will 
clear up ‘' X.’s” difficulty. 

The shaded portions, marked N, of the diagrams are negative, 
and the parts marked P are positive. 8S are approximately the 
points where steam is admitted to the cylinder, and the back 
pressure drops. E E are approximately the points where the 
exhaust valves open, the partial vacuum made in the cylinder is 
destroyed, the line rising to the exhaust pressure in escape pipe. 

London, April 18th. JOHN PHILLIPS. 


Sik,—Concerning a curious diagram taken from a Corliss engine, 
the net power would be calculated by deducting the area of cn ane 
CABC and DEF D from the area of fi 
ceeding in usual manner—see sketch which shows diagram from 
one end only for clearness sake. The combined area of the loops 
being greater than figure CDGC, the work would be negative, 
the L.P. cylinder under the conditions shown being a drag upon the 
H.P. cylinder. The steam valve opens apparently at A, the 
pressure in the cylinder being higher than the supply steam, the 
pressure at B would probably be that due to the entering steam 
which follows the line C D EF, expanding in the cylinder until it 
is below the atmospheric pressure, the exhaust valve would then 


re C DGC, and pro- 





have done fy as well, the graphic calculation being indep 
of the kind of curve which ee it, only requiring the curve 
to be given. The revolutions found here are proportional to the 
horse-power, the turning moment being constant, and therefore to 
the cubes of the numbers in the speed column. This only shows 
that the graphic work is consistent with itself, but I have given the 
calculated alongside of Mr. Barnaby’s experimental numbers in the 
two last columns to substantiate further a statement I made some 
time ago, that a screw designed from theory, as directed in ro 4 
articles in THE ENGINEER, would give results agreeing closely wit 
the best results got from experiment on a screw having the same 
pitch ratio, Maurice F, FitzGerap. 
Belfast, April 18th. ; 


A CURIOUS DIAGRAM. 


Sir,—In answer to the letter of your correspondent “ X.” which 
appeared in your last impression, I submit the following as a 
reasonable hypothesis of the action of the steam as represented by 
the diagrams which accompanied his letter. 

Fig. 1 shows a diagram from one end of the cylinder only. This 
is ri ba in consequence of the ease with which it can be examined. 
Steam, I venture to suggest, enters the cylinder from the receiver 
at A, the pressure of which is imperfectly maintained until the 

int B is reached, when, by the distinct drop which is apparent 
in the diagrams, I consider the cut-off takes place. The steam 
now — along the line B C until the pressure drops below the 
atmospheric line, where it is sustained until the exhaust port is 
ow to the atmosphere, which eventually happens atC. Imme- 
diately a rush of air enters the cylinder and raises the back pres- 
sure, which is further augmented by small or lengthy exhaust 
pipes to the point D, where it is maintained for some distance 
after the expansion line has been cut through to the point E. 
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Here, it is evident, the exhaust port commences to close, conse- 
quently compressing the steam or vapour remaining in the cylinder 
from Eto F. This is accomplished either by the assistance of the 
high-pressure cylinder or the energy given out by the fiy-wheel 
and reciprocating parts. At F there is evidently a greater pres- 
sure in the cylinder than in the receiver, as is distinctly shown 
by the sudden drop from F to A, when the valve begins to open 
the port. 

Deiorinastely, however, ‘‘X.” does not attach a scale of pres- 
sures to the diagrams, which further tends to increase the difficulty. 
The positive work done on the piston is obviously that shown by 
the shaded portion of the diagram—Fig. 1—and the negative 
work the loops—BC D and F A. These can be measured up in the 
usual way, and the power, either positive or negative, determined. 
It is a common occurrence when taking friction diagrams from a 
non-condensing engine for the pressure to fall beneath the 
atmospheric line, as in the case in point. 

Fig. 2 shows an easy and useful method of examining diagrams, 
which is often exceedingly instructive, as it shows at a glance the 
effective work done in one complete stroke. In the diagrams 
under consideration, 1, 2, and 3 represents the positive work on 
the side of the piston in communication with the receiver; 3, 4, 
and 5 represents the negative work in overcoming the back 
pressure, compression, &c. If these diagrams are inspected for a 
moment, it will be at once clear that something in addition to 
steam pressure is required to drag the piston from 2 to 5. This is 
evidently done, as I have previously suggested, either by the fly- 
wheel or weight of the o> > gamma parts 


Mortlake, 8.W., April 18th, “Harotp E. Bopuey. 





Sir,—In reply to the letter in your journal of this week, I enclose 
tracings showing how I understand the reading of the diagrams 
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which “‘ X.” sends. The pressure propelling the piston or retard- 
ing it must be found from the area enclosed between the two lines 
of the diagram, which are drawn when the paper cylinder—and 








open bet E and F, nearer F, when the atmosphere would rush 
into the cylinder ; the line from F to G shows a few pounds above 
atmosphere, which would most likely be caused by the return 
stroke of the piston having to force the air and water of condensa- 
tion out through the exhaust valve, at G the exhaust value closes 
and compression begins. This seems to follow a proper curve until 
about midway between C and A, where a leakage evidently takes 
place, probably caused by the steam valve lifting off its seat, due 
to the pressure produced by compression in the cylinder being 
greater under the valve than that of the receiver steam on the top 
of it, the compressed mixture from the cylinder being forced 








Pg | 
te the steam valve into the receiver. A Corliss engine 
shoul 


Id not be worked under these conditions, as the lifting and 
beating of the steam valves at every stroke is very likely to break 
them across. It seems probable that the gear was designed for a 
condensing engine, as the distribution indicated by the diagrams 
would be very suitable, but if it is desired to exhaust into the 
atmosphere an alteration would be needed. If the construction of 
the gear will permit, the best course would be to reduce the lap 
period of the exhaust valves, for it will be readily seen that if the 
exhaust valve were to open sooner, say at ), the loop DEF D 
would not be formed ; also the reduced lap would move the point 
G where compression begins further to the left of the diagram, so 
that the compression curve would terminate at B instead of C. 
Four distinct beats per revolution of the engine may sometimes be 
heard in the L.P. cylinder when working under conditions similar 
to diagrams—two from the lifting of steam valves by excessive 
compression, and two from the exhaust valves being lifted by the 
atmospheric pressure when expansion is carried far below the 
atmospheric line; this, however, is not a common occurrence, 
happening onty with very light loads. TOWNSEND. 

April 20th. 

S1r,—I notice in your issue of this week a letter signed ‘‘ X.” 
asking foran explanation of some curious indicator diagrams. If 
= will be so good I should like to make a few remarks regarding 
them. 

Referring to the diagram, the loop B is formed owing to exces- 
sive compression, the steam being compressed until its ultimate 
pressure, just before admission, is above the initial pressure of the 
steam in the intermediate receiver, so that when admission actually 
takes place the pressure line in the diagram will fall, forming the 
loop B. The loop C is caused by back pressure, owing to the 
presence of steam or air, or possibly both, in the exhaust passages, 
consequent upon resistance therein. 

The area A represents positive work done in the cylinder, while 
the areas B and C will represent negative work. In order to 
calculate the net power, it is necessary first to find the mean 
effective pressure = P of the diagram ; let P,, P», and P; be the 
mean pressures of the areas A, B, and C, res ively, that is to 
say, the mean of the ordinates of these areas taken perpendicularly 





- 











to the atmospheric line, which may be obtained by means of 
Ainsler’s planimeter, or by finding the mean of the ordinates by 
calculation. We have, therefore the following relation :— 
P ={n — (pz + pa} 

This will work out positive or negative according to the diagratn, 
and will show whether it is acting with or inst the high: 
pressure cylinder. Taking the diameter of the low-pressure 
cylinder = d ; the stroke = s; and x = the number of revolutions 
per minute, then the indicated horse-power for the low-pressure 
cylinder will be ° 

LHP, =@ x 07854 x Px2Sxa 

-H.P. 33,000 
Of course the value of P may be obtained separately for the for- 
ward and backward strokes, and the mean of these values found by 
adding each together and dividing by 2, after which the finding of 
the indicated horse-power will be just the same as above stated. 
I trust this explanation will be of service to ‘‘ X.” 

London, April 18th. Epwakc J. M. Daviess. 


[We have received a number of letters on this subject, which are 
nearly all to the same effect. We have selected the preceding 
letters from these, as being most to the point. It is remarkable 
that not one of our correspondents has suggested measuring from 
a zero pressure line, drawn 14°7 lb. below the atmospheric line, 
which is far easier than calculating the areas of the small loors in 
the way proposed.—Eb, E.] 


RADIUS OF FRICTION IN PIVOT BEARINGS. 


Str,—The solution of this problem given by Mr. A. S. Bower is 
clear and reasonable, and is indirectly confirmed by his deducing 
from it a value for the radius of the band, within which the 
amount of friction shall equal that without it, that agrees very 
nearly with the value at which I arrived in a different manner. [ 
cannot, however, see why he should say that this band “has 
nothing to do with the position of a band such that the whole 
weight miy be supposed to insist upon and travel with it, the result 
as to friction being the same with that of the whole pivot,” which 
is what J have called the ‘radius of friction.” It still appears to 
my mind that these two ought to be identical, and unfortunately I 
am not well enough to think out clearly the ground of the 
discrepancy. Cares J. LicHt. 

April 21st, 

(For continuation of Lettei's see page 321.) 








318 


THE ENGINEER. 





Aprit 24, 1891. 








STERN-WHEEL STEAMER FOR THE CONGO. 
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STERN-WHEEL STEAMER FOR THE CONGO. 


ABOVE we give an illustration of one of the last stern- 
wheel steamers built by Messrs. Yarrow and Co., of Poplar, 
for the Congo, for which river they have already constructed 
seven. This firm commenced building vessels of this class 
some sixteen years ago; since which time, as it is well known, 
they have devoted special attention to perfect their design, 
and have built a very large number. The hulls are con- 
structed of light steel plates, and are mostly galvanised to 
reduce corrosion. They are sent abroad in various ways; 
sometimes packed in pieces to be rivetted together abroad, 
and as the rivetting is all done cold, this does not require any 
very special skill; at other times they are shipped in floatable 
sections which can be easily united together while afloat, 
simply requiring to be lowered over the ship’s side and then 
bolted together. This latter mode of construction was that 
adopted in H.M. gunboats Mosquito and Herald, which are 
now successfully navigating the:|Zambesi. The vessel which 
we have under consideration is 75ft. long, ex- 
clusive of wheel, and about 87ft. long over all by 
15ft. beam and 4ft. Gin. deep. There is a light 
upper deck supported on columns, and above this 
& canvas awning, as will be seen from the design. 
Instead of bulwarks there are handrails, to which 
are attached wire gauze screens of a mesh suit- 
able to serve as a protection against the arrows of 
the natives, so that when attacked the crew can 
kneel down behind them. 

The pilot house and steering wheel are, as usual, 
on the upper deck. The propelling machinery con- 
sists of two horizontal boilers placed side by side 
and connected together. These boilers are of a 
design which has been found by experience to be 
exceedingly advantageous where muddy water is 
met with, owing to the facility they offer for clean- 
ing. The design also lends itself to securing a 
capacious grate with a view to burn wood. The 
working pressure is 160 lb. 

The boilers are placed at the forward end of the 
boat with a view to balancing the engines and the 
wheel, which are aft, and are capable of developing 
50-horse power, and driving the vessel at a speed 
of about ten miles an hour on a draught of 10in. 

The boat is steered by twin rudders actuated by 
the steering wheel on the upper deck, and in the 
larger classes of light draught steamers of this 
type there are three and sometimes four rudders. 
The boat was sent out to Africa in pieces, which 
were reduced in size so.as to serve, with a few ex- 
ceptions, as a load for one carrier, the weight 
of each package being limited to 65 Ib. 

In some of the stern-wheel steamers which Messrs. Yarrow 
and Co. construct they have arranged a system by which the 
wheel can be raised or lowered without shifting the position 








contractors for the whole of the work. The club building 
stands upon the site where Evans’ stood in Covent Garden, 
and the present proprietors, Messrs. Fleming and Bettinson, 
have had the interior entirely redecorated. The opening of 
the club took place last month, and about 2000 members and 
their friends were present. The whole of the electric light- 
work was done in three weeks. The main feature of the 
club is the theatre, in which entertainments of a sporting 
character, such as boxing, fencing, &c., take place. It has a 
gallery round three sides, and is beautifully lighted. Our 
illustration shows part of the stage and one of the side 
galleries, but scarcely does justice to the decorations and 
fittings. Six brackets support the electric lamps, each 
bracket being fixed to one of the pillars, and passing through 
a stay, enters a footstep, so making a very solid piece of 
work. The brackets are made of wrought iron tube, heavily 
gilt, and an ornamental brass scroll is attached eac 

bracket carries five 32-candle power lamps. At the back of 





candle power lamps, and these can be switched on and off 
at the base of the figure. 

The billiard-room contains three tables; two of the full-sizs 
English type, are lighted by six groups of three 12-candle 
power lamps, while the other, which is a French table 
without pockets, is lighted by four groups of three 12-candle 
power lamps. The fittings are of brass, and of a very neat 
design. The electroliers are hooked to eyebolts in the ceiling, 
so that no strain is put upon the leads, which pass down 
through separate ceiling roses. In the saloon there are three 
electroliers, each carrying nine lamps of 16-candle power, 
and any group can be separately switched on. In the con- 
servatory there are two electroliers carrying five 16-candle 
power each. These fittings are of black wrought iron, and 
are very effective, contrasting very favourably with the old 
gas fittings. The top floor of the building is palnted and deco- 
rated in imitation of a part of old London. 

Th lighting throughout the building is controlled from the 


| the gallery opposite to the stage is a bracket with four 32- hall porter’s box. The switch-board is very simple, and 


of the engines or affecting the excentric rods and connecting | 
rods, so as to admit of a nearly constant immersion of the | 


floats with variations of load. This system is exceedingly 
simple, and, we think, better than any other yet designed; at 
the same time, it must be borne in mind that perhaps the 
simplest mode of varying the immersion of the floats is to 
move them nearer the centre of the arms, which are radial, 
which process can be accomplished in a very short time. 
By this simple method the diameter of the wheel is reduced 
as the load increases, and, therefore, enables the engines to 
make practically the same number of revolutions under all 


conditions of load. It may not be generally known to our | 


readers, but as a matter of fact, a stern-wheel steamer has a 
higher speed than a side-wheel steamer of the same displace- 
ment and power. This is, perhaps, to be attributed to the 
fact that the wheel, owing to its position, works on the upper 


| ing five 32-candle power 


part of the following wave, the particles of water moving | 


there in the same direction as the boat itself. 








THE ELECTRIC LIGHTING OF THE NATIONAL 
SPORTING CLUB. 


WE recently had the pleasure of inspecting the electric 





THE ELECTRIC LIGHT NATIONAL SPORTING CLUB. 


candle power lamps. All the lamps are covered with iced 
glass shades, and the brackets are attached in such a manner 
as not to interfere with the decorations. 

In one of the side galleries is placed a switch and double 
toe fuse, which controls the whole theatre, while each | 
racket is also controlled by a separate switch and provided 
with a double pole fuse. 
The leads are run in wood 
casing along the ceiling 
of the gallery. As yet 
the stage is not lighted 
by electricity. Under the 
side galleries are placed 
two 32-candle power 
lamps, and under the 
end gallery a hammered 
copper “sunlight ’’ carry- 


lamps. In all, there are 
now thirty-four lamps of 
32-candle power each 
above the galleries, which 
are said to give a much 
superior light to that pre- ; 
viously obtained from 190 gas burners arranged in three large | 
sunlights. The dining-room is separated from the theatre by | 
curtains only, and here the lighting is not yet completed. | 

The hall is lighted by two top groups of five 16-candle | 





lighting of the National Sporting Club, under the guidance | power lamps, and a light over the entrance of three 16-candle | 
of Mr. Joel, of the firm of Messrs. Henry F. Joel and Com- | power. On the staircase landing are placed three figures, 
pany, of Wilson-street, Finsbury, E.C., who were the! each supporting a ground glass globe containing three 16- 


merely contains four main switches of the pattern 
shown in the accompanying illustration. It will 
be seen that the moving parts are completely closed 
in by glass, and a key is needed for operating the 
switch. The contact bar is made of hard rolled 
brass, and is slit so as to form a springy comb at 
the ends; the object being to make as many 
contact points as possible. These contacts pass 


» = ERP ithe 9. gt 


HANDLE OR KEY 


ACTION OF SIRINCS 


SWITCH ON 


SWITCH OFF 





under sparking shields fixed upon the terminal 
blocks. The switch has a double break; the 
sudden break being obtained by two flat steel springs, 
which press upon a stem of an elongated oval 
section, so that the springs are compressed when 
the switch is on and cause the contact bar to 
leave the terminals suddenly. The makers claim 
that one of the special advantages of this type of 
switch is that it is completely protected from dust 
and interference, while its action can be readily observed 
through the glass case. The lights are run upon four sepa- 
rate mains, which pass along the ceiling of the basement, 
and are connected to the transformers in the cellar outside. 

The current is —— by the Metropolitan Electric 
Supply Company, and three transformers and three Shallen- 
berger meters are now fixed. The casing for the wires is 
of deal, painted outside and inside with oil paint and after- 
wards with asbestos paint, and where the walls are damp, as 
is the case in the cellar, the casing is kept quite clear of 
the brickwork. We were informed that when tested the 
insulation resistance was found to be over five megohms, 
which speaks well for the workmanship, as there are at present 
160 lights fitted, and provision is made for 300 lights. Asa 


| rule, we prefer to see the fuses all collected on proper fuse 


boards, but in some cases there are difficulties in the way 
of carrying this method into practice. 








TENDERS. 


SEWERAGE AND SEWAGE DISPOSAL WORKS, 
List of tenders for main sewerage and sewage disposal works at 
egg ge for the Houghton-le-Spring Local Board, Mr. 


D. Balfour, M. Inst. C.E., St. Nicholas-buildings, Newcastle-on- 
Tyne, engineer :— 
J. Goldsborough, Chester-le-Strut .. .. £4489 10 0 
J.T. Simpson, Newcastle .. .. +. 4300 10 10 
Nicholson and Elliot, Gateshead 8941 17 0 
R. Hudson, jun., Sunderland .. 3897 0 0 
G. Robson, Newcastle... .. .. «+ «ss of of « SHU 
T. Dixon, Houghton-le-‘Spring.. .. .. .. «. +. 8716 0 0 
J. Carrick, Dur (accep’ bo Se! be de es ee eo 
Engineer's estimate .. .. .. 8630 0 0 
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TEN-WHEEL TANK ENGINE, ST. CLAIR TUNNEL RAILWAY. 
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THE ST. CLAIR TUNNEL LOCOMOTIVES. 





THE engraving shows a new design of tank locomotive built for 
the Grand Trunk Railway of Canada by the Baldwin Locomotive 
Works, 
has a guaranteed hauling capacity of 760 tons—2240lb.—up a 
2 per cent. grade. 
St. Clair Tunnel, a description of which appeared in the Railroad 
Gazette of September 26th, 1890, At either end—in the cuttings 
and in the tunnel—there is about 5000ft. of the 2 per cent. grade, 
The general dimensions and description of this engine are as 
follows :— 
Cylinders... .. -. 22in. diam. by 28in. stroke. 
Driving-wheels oo cc co co oe S0im. diam. 


Driving-wheel centres (cast iron) ze a ae 
Tires (standard Otis steel)... .. .. .. .. os «+ o- «. Sin, thick, 
Tireb—first, second, fourth, and fifth pairs, flanged, 5}in. wide; third 


pair, plain, Sin. wide. 
Tires secured by Mansell retaining rings. 
Tires—first and fifth pairs, lin. play between rails; second and fourth, 


jin. play. 
Boiler of gin. steel.. ‘ om de es. ear 60, ney 
Rivets... .. «. «. +. «. «s lin, diam., 2}in. and 8}in. centres. 
Laps—all longitudinal seams have double-rivetted butt joints, with 
double covering strips. 
Steam pressure ee 


- 1901b. per square inch. 
Tubes, 281, iron 


+. 2}in. diam , 13ft. 6in. long. 

Fire-box . ° + «+ «+ «+ 182}in. long by 42}in. wide. 

Water spaces .. .. .. .. «. «+ os Sin. wide at sides, 4in. at back. 

Fire-brick arch supported by top bolts. 

Side screw stays, Min. diam.; crown screw stays, lin. diam., rivetted over 
.at top and bottom. 

Grates : vi 

Crossheads of cast steel, with phosphor bronze bearings. 

Steam chest valves Se are ae rar 

Cylinder lubricators . we 

A ee eee 

Brakes— Westinghouse American, operated by air, on 
with Ross: Machen shoes, 

Tank capacity, 1800 gallons—277 cubic inches—of water and 8 tons of coal. 

MEE. cei Ok Gar us dg 46 eu ek Ba he wk 

Gauge oftrack .. .. 2. os 

Weight on drivers in working order 

Cooke steam bell-ringer. 

The weight on drivers is greater than that of ver 
which has come to our knowledge. It is believed to be the largest 
locomotive in the world, and with a coefficient of friction on the 
rail of 600 1b. 
of 58,500 Ib. 


-» Water tubes with drop bars, 
Anthracite coal. 


fronts of all wheels, 


4ft. Shin. 
87 tons. 


e resistance of 760 tons on a 2 


r cent, grade is 


about 39,400 lb. Add to this the resistance of the engine itself— | 


about 50001b.—and the total resistance to overcome is about 


44,400 1b. This is with the liberal allowance of 7 1b. per ton of | 


load for friction. Hence it is seen that this engine has a consider- 
able margia in which to work witha clean rail. The rails used will 
weigh 100 Ib. per yard. 








e | § 
3 £ 
Builder. Road, 5 Type. 3 4 Bs 
: a | 35 
iS) Ee 
Central Pacific. . C. P. 1884 El Gobernador |21 x 26 121,600 
Baldwin .. .. Brazil 1885 Decapod 22 x 26, 128,000 | 
Beyer, Peacock, 
Mersey Tunnel 1886 10-wheel tank |21 x 26) 115,556 


and Co. .. 
Baldwin .,. 


‘| Phila. Reading 1888 
ee B. and 0. 1889 
.| Northern Pacific 1889 


” 
” 





This is a particularly handsome engine, and represents very | 


forcibly the lines which American builders are following to reach 
the most economical type of heavy freight engine, 

The boiler fronts are of presse steel, and of an excellent design, 
easily repaired and kept tight. The guides are short and heavy, 
with large wearing sniaens at the crosshead, an excellent example 
of the Laird type. The side rods have solid ends, andall of the 
latest improvements. The boiler is one of the largest, if not the 
largest, that has ever been constructed for a locomotive ; it is 74in. 
diameter and is made of Sin, steel plates. 

The table above gives the weights and other particulars of the 
largest engines built in the last decade, as shown by 
Railroad Gazette. 








SHAPING ATTACHMENT FOR LATHES. 





THE apparatus shown in the accompanying illustration 
will be found a very useful adjunct to a lathe or any similar 


It is known as the ‘‘ Decapod Tank Freight” type, and | 
Four of these engines are built to operate the | 


- «+ Balanced. | 
gee Seibert sight-feed. | 
.. Two Friedman No. 10 W./F. | 


18ft. 5in. | 


other locomotive | 


Consolidation |22 x 28) 188,000 | 

120 x 26) 112,900 | 
fe 92 x 28) 135,000. | 
‘| St. Clair Tunnel 1891! 10-wheel tank 122 x 28,195,000 | 


THE BALDWIN LOCOMOTIVE WORKS, ENGINEERS, 
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tool from which a vertical reciprocating motion can be 
obtained. It belongs to the class of small appliances 
utilising the rotation of the mandril for rectilinear work. 
| It consists of a standard which is bolted to the bed 
of the lathe. Upon this slides a grooved face plate, to 
which is secured the work to be tooled. This face plate is 
moved up and down bya roller mounted upon a pin bolted to 
the ordinary lathe chuck plate, which travels to and fro in 
the roller path formed upon the back of the slide, the length 
of stroke depending upon the distance of the roller pin from 
| the mandril centre. By placing a cutting tool in the slide 
rest and operating the feed screws by hand, or by means of 
self-acting motion obtained from the slide, metals may be 
planed, shaped, key grooves cut, and a variety of other tool- 
ing work accomplished with accuracy and rapidity. For the 


er ton would give a hauling force on the draw-bar | § 





| 


convenience of light metal workers a punch and pair of | public buildings, and does away with the inconvenience of 


shearing blades can be added for cropping plates and rough- 


HARPER’S SCAFFOLD AND HOIST. 


THE scaffold or staging illustrated by the engraving above 
is intended for building work generally, decorative work, 
internal or external, as well as for constructional purposes, in 
place of the ordinary fixed scaffolding. It is entirely self- 
contained, and comprises an upright framing constructed in 

| sections, so that it may be raised to the height of the require- 
ments of the work. It is mounted on wheels in order that 
it may be easily moved from place to place; and it 
further comprises a rising platform fitted to move up and 
down in the framing, and provided with gear, operated from 
the platform itself, whereby it may be raised to and main- 
tained at the required elevation. The framing comprises a 
| bottom-fixed platform mounted on wheels, and four corner 
posts or columns fixed in shoes, and constructed in sections 
bolted together, the four columns being braced together by 
| diagonal tie-rods, furnished with screw couplings. Upon one 
inner face of each of the four posts is a rack, and with these 
| racks are gear pinions on a pair of shafts mounted beneath 





the rising platform; these shafts being geared, with a worm 
| gear common to both, and operated through bevel gear; from 
a winch handle mounted at convenient height above the 
platform. Upon the inner face of each corner post is a guide 
| of dovetail or T section, with which engages a shoe on the 
end of the platform, so that all outward deflection of the 
| corner post is prevented, and the wheels are held in gear with 

the racks. The travelling wheels on which the apparatus is 
| mounted have peripheral holes, in which engage locking 

bolts mounted beneath’ the base platform, and coupled to a 
| common lock shaft, operated by a lever for the purpose of 

holding the scaffold stationary when in use. This can be very 
easily erected in a short space of time and taken apart. It 
| is claimed by the maker, Mr. J. Harper, King’s-road, 
| Camden Town, that it requires neither ropes poles, pudlocks, 
| ladders, or scaffolders ; it is useful for interior of banks and 








| the old scaffolding, which cannot be removed until the work 


| ing out material. The grooves upon the sliding face plates | is completed; the men can put the material in the cradle and 


the files of the | can, when desired, be replaced by a vice for holding the work, | wind themselves up to the height required ; itis safe, and bein; 


| or a vice can be bolted to the grooved face plate. The illus- | self-contained it can be stopped at any place required; an 


tration is taken from an attachment fitted to a 4in. centre 
lathe, which has a stroke of 3in.; a speed can be obtained of 
f 


rom 50 to 200 strokes per minute. The cost is very moderate. 
The attachment is patented, the inventor being Mr. F. M. 
| Rogers, engineer of Finsbury-pavement, London. 


that it is specially useful for electric-lighting work in running 
the wires in large halls and churches, as the wire and wood- 
| casing can be conveyed to the height required to be fixed, 
carrying the wire runner and carpenter, so that they can 
complete their work as they run along. 
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RAILWAY MATTERS. 


Tue Canadian Pacific Railroad is about to complete 
the western extension of the ‘‘Soo” road at once, with the view 
of making it the main line between Boston, Montreal, and the 
Pacific Coast. 


Ir is stated that some Eagieh capitalists are pro- 
moting a railway from Saida to Damascus, the Lebanon to be 
traversed on the funicular system. Plans have been submitted to 
the Turkish Government. 


Tue total number of freight cars in the United States 
at the end of 1889 was 1,060,164. Assuming that all those built 
in the railroad shops, and that over 23,000 of those built by private 
works have gone to fill vacant numbers, there were, at the end of 
1890, 1,135,000 cars in the United States. 


Tue Hoosic tunnel, on the Fitchburg road, is 4} miles 
in length, and is brilliantly lighted by electricity from end to end. 
The locomotives burn coke, The tunnel is remarkably clear of 
smoke and steam. There is a large ventilating shaft near the 
centre 1028ft. deep. 


Tue Hudson River Tunnel has now been driven a 
distance of nearly 3400ft., and the shield is being advanced at the 
rate of 10ft. a-day, Engineering News says. The last air lock is 
1200ft. from the heading, and a new one, much larger than the 
others, is being built. No work has yet been done on the New 
York side, but a new shield is said to be ready and operations may 
be resumed at any time. 


In the p ph in this column of our impression of 
the 10th inst., relating to the economic working of the compound 
143 locomotives on the Grazi Tsaritsin Railway in South Russia, 
we omitted to mention that these locomotives are on the line of 
Mr. Thomas Urquhart, M. Inst. C.E., who is the locomotive engineer, 
and are of the forms described by him in his papers before the 
Institute of Mechanical Engineers. 


' Tae Webb compound locomotive which was sent out 
to the States is in ex service between New York and Phila- 
delphia again, and, the Locomotive Engineer says, doing remark- 
ably good work. She made the ninety miles the other day in two 
hours and four minutes, hauling eight heavy coaches, making 
seven stops. We recently saw a letter from a prominent Pennsyl- 
vania official, in which he said: ‘‘I am not at liberty to give exact 
figures as to the saving of coal shown by the Webb engine over 
our regular passenger locomotives, but will say that it has been 
considerably over 25 per cent.” 


THERE have probably been forty patents in as many 
years of the water grate, as used on coal-burning locomotives, 
and a few that burn soft coal. To those who think that to them or 
some of their friends belongs the credit for the original idea, it 
may be of interest to look back a few years—quite a few—the 
Locomotwe Engineer says. At the Museo Borbonico at Naples, 
Italy, there are carefully preserved many copper and bronze tools 
and utensils, exhumed at Pompeii, and among them a small vertical 
boiler of copper; this has a fire-box and smoke flue through the 
top, a door on the side, and water grates composed of smal] tubes 
of copper crossing the fire-box at the bottom. Pompeii was 
destroyed by an eruption of Mount Vesuvius, a.D. 79—more than 
1800 years ago. 


THe accidents on the American railways during 
February last include 93 collisions, 93 derailments, and 10 other 
accidents, a total of 196 accidents, in which 61 persons were killed 
and 275 injured. The accidents are classified by the Railroad 
Gazette as follows :—Collisions—Rear, 47; butting, 25; crossing 
and miscellaneous, 21; total 93. Derailments—Broken rail, 5; 
loose or spread rail, 6; broken bridge, 3; defective switch, 2; 
defective joint, 1; broken wheel, 1 ; broken axle, 1 ; broken truck, 
2; fallen brakebeam, 2; broken car, 4; loose tire, 1; broken side 
rod, 1; boiler explosion, 1; misplaced switch, 3 ; bad switching, 2; 
cattle on track, 3; snow or ice, 2; hout, 1; landslide, 6; mali- 
cious obstruction, 2; flood over track, 1; unexplained, 43; total, 
93. Other accidents—Boiler explosions, 3 ; cylinder explosions, 1 ; 
various breakages of rolling stock, 3; other causes, 3; total, 10. 
Total number of accidents, 196. 


Ir is stated that there are now in operation in the 
United States no less than 310 electric railways, operating over 
2400 miles of track, with 4000 cars, equipped with about 7000 
motors, representing no less than 175,000-horse power in dynamos 
and motors. Not less than 400,000 miles are run a day, and three- 
quarters of a billion passengers carried annually. Although only 
three years have passed since the introduction of electricity on 
tramways in the United States, one-third of the entire mileage of 
street railways is electrical, and there is scarcely a road in the 
United States that is not considering the application of electricity. 
Horse railroads, which have been in use for over fifty years, 
represent an investment of about 58,000,000 dols., electric rail- 
ways over 50,000,000 dols., while the cable roads, which have 
had a commercial existence four times that of the electric 
system, have less investment than electrical railways, or about 
49,000,000 dols. 

In a paper on “Hygienic Requirements in Railway 
Carriages,” which Mr. Pfuetzner read before the Dresden Society of 
Engineers and Architects, he referred more particularly to the 
regulations in use for the comfort and health of passengers on the 
Prussian State Railways. Carriages with iron or steel underframes 
are noisy, and wooden frames are in this preferable. Spoke- 
wheels are less noisy than solid dise wheels, but produce dust. 
The amount of air-space in the compartments required per pas- 
on is 68, 46, and = gy er for first, second, and third 
class carriages respectively. av reen’ of rs 
being, however, only 24°6 percent. of ar Goiunest 
of air-space actually provided is approximately four times as great 
as indicated by the above figures. The amount of ventilation 
required in order to limit the percentage of carbonic acid in the 
air of a railway compartment to J, per cent. varies between 750 
and 1360 cubic feet per hour per passenger, and the author con- 
siders it hardly possible to obtain so vigorous a ventilation without 
producing draughts. As regards heating of railway carriages, he 
objects to stoves on account of danger, and prefers steam-pipes 
which should not be put under the seats, but below the floor. 


Tramway propulsion by means of secondary batteries 
is evidently no further developed in America than in this country. 
The American Electrical Engineer says: ‘‘There are perhaps few 
practical applications of electric power about which there is a 
greater lack of knowledge than the true state of storage battery 
traction, and the conditions which must be fulfilled in order to 
obtain success. It may be stated broadly that, with the storage 
battery as we find it even to-day, success can be attained where 
the conditions do not subject the battery to such heavy duty as to 
cause its early disintegration, and where the number of cars 
operated is sufficiently large to keep the fixed charges per car 
within a oy ed limit. The recent stoppage of the Lehigh Avenue 
Road in Philadelphia, which had been in operation for nearly a 
he has again raised the question of the ptability of sto: 

tteries to this class of work. The electrical figures show “9 
improvement, and it a | be said that it was only a question of 
time when results would- have turned out more favourably 
than they did. This remark refers more particularly to the finan- 
cial question, which, it is true, was the determining factor in the 
withdrawal of the electric cars. With the advent of a storage 
battery which will permit the heaviest draughts upon it without 
deterioration, the storage battery will, we are sure, find a field not 
only on roads of easy grades, but for those even with considerable 


gradients,” 











NOTES AND MEMORANDA. 


THE number of cotton mills working in India is 114. 
These mills give employment to over 99,224 persons age day. 
Out of these 114 mills, 82 are in the Bombay Presidency, of which 
60 are in the town and island of Bombay. 


Tue first patent granted by the United States Govern- 
ment bore date July 31st, 1790, and was issued to Samuel 
Hopkins, for a process of making pene and pearlash. It was 
signed by George Washington. Only three patents were granted 
in the first year. They average seventy-five a day now. 


In London 2716 births and 1767 deaths were registered. 
The annual death-rate per 1000 from all causes, which had been 
20°9 and 20°0 in the preceding two weeks, was 20°5 last week. In 
Greater London 3683 births and 2154 deaths were registered, 
corresponding to annual rates of 32-2 and 19:1 per 1 of the 
estimated population. 


THE deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
22°5 per 1000 of their aggregate population, which is estimated at 
10,010,426 persons in the middle of this year. The rate varied 
from 16°7 at Wolverhampton to 33:9 at Sheffield. The rate in 
Hull fell to 27°9, as against 425 in the previous week. 


A NEw process of making oxygen gas has been devised 
by an American chemist. It is based on the decomposition of 
plumbate of lime—which, when heated with an alkaline carbonate, 
is decom into carbonate of lime and peroxide of lead. Ata 
still higher temperature the latter substance is in decomposed 
into protoxide of lead and oxygen gas, the latter being evolved in 
a free state. 


In laying down a new water main in Lincoln the work- 
men have come upon the bases of three Doric columns, in an 
admirable state of preservation. These bases are in a straight line 
with the shattered pillars discovered in May, 1878, and correspond 
with them in character and arrangement. The new discovery 
proves that the building of which these columns formed the facade 
must have been a fabric of great size and magnificence. 


THE mean of twelve determinations of the co-efficient 
of linear expansion of vulcanite, by Dr. A. M. y= (Amer. Jour. 
Science), obtained by means a specially devised piece of 
apparatus, gave the value 0-0000636, between the temperature at 
which the experiments were made, viz., ne 4 and 18deg. C. The 
cubical expansion of the substance is closely represented by the 
formula v = vo + 0°000182¢ + 00000002572. The specific heat 
equals 0°33125. The angle of maximum polarisation of a polished 
surface of vulcanite was found to be 57 deg. 29min. Hence the 
index of refraction equals 1-568. 


At a recent meeting of the Meteorological Society, a 

per was read “On the variations of the rainfall at Cherra 

oonjee, in the Khasi Hills, Assam,” by Mr. H. F. Blanford, 
PRS Cherra Poonjee has long been notorious as having a 
heavier rainfall than any other known place on the globe; the 
mean annual fall being frequently given as about in. Mr. 
Blanford has made a critical examination of the various records of 
rainfall kept at this place, and has come to the conclusion that the 
above amount is too high, and that the average annual rainfall is 
probably only a little over 500in. 


At a meeting of the Royal Dublin Society, on the 15th 
inst., Mr. J. R. Wigham exhibited in action a new lighthouse 
burner, which he had invented, which he proved, by photometric 
experiment made upon the spot, possesses twice the illuminating 
power of the largest burners at present used in lighthouses. It is 
calculated that this new burner, in connection with a new system 
of lenses also devised and described by Mr. Wigham, will transmit 
to the mariner when required in thick weather a light equal to 
about eight millions of candles, which far exceeds in power that 
of the most powerful lighthouse light in the world. 


AccorpInG to a recent survey of the crest line of 
Niagara Falls a comparison with the lines taken in 1842 shows 
that on the American Fall there has been a mean recession of 
7°68in. yearly, and at the Canadian (or Horseshoe) Fall a mean 
recession of 348, yearly. The American Fall has thus ed 
30°72ft., and the Canadian Fall 104°6ft in 48 years. The length 
of the crest line of the American falf was 1080ft. in 1842, and 
1060ft. in 1890; while the crest line of the Horseshoe Fall had 
increased from 2260ft. to 3010ft. in the same time. The total 
area of rock which has disappeared since 1842 is 32,900 square feet 
at the American and 275,400 at the Canadian Fall. 


THE soaps used for cleaning metal work usually consist 
of mixtures of vaseline, oleic acid and fat, mixed with a small 
quantity of rouge. When freshly —— they leave nothing to 
be desired ; but, unfortunately, such mixtures soon turn id and 
become unfit for use. A new soap for metal work, which is stated 
to be free from this objection, is made from cocoanut butter in the 
following way :—2°5 kilos. of the butter are melted in an iron vessel, 
together with a little water, and to the mixture is added, with 
constant stirring, 180 grms. of chalk, 87°5 grms. of alum, 87°5 grms. 
of cream of tartar, and 87°5 grms. of white lead. This mixture is 
then poured into moulds and allowed to solidify. The Chemical 
Trades Journal says the soap so obtained is made into a paste with 
water and rubbed over the metal to be cleaned, and finally 
removed by a dry rag or chamois leather. 


Rear-Apmirat GEorGE BetxnaP, U.S.N., in a paper on 
the depth of the Pacific on the east coast of Japan, states that a 
trough of extraordinary depth and extent exists along the east 
coast of Japan and the Kurile Islands. From his own investiga- 
tions and a study of the data obtained by previous researches, 
Admiral Belknap advances the interesting proposition that ‘‘as a 
rule the deepest water is found not in the central parts of the 

t oceans, but near, or approximately near, the land, whether 
of continental mass or island isolation.” The Bulletin of the 
American Geographical Society, reviewing the work done, shows 
that the Challenger discovered the great depression of 4075 
fathoms in the North Pacific near Guam ; that the United States 
Coast Survey steamer Blake found a depth of 4561 fathoms in the 
North Atlantic near Puerto Rico; and that the British surveyi 
steamer Egeria found depths of 4428 fathoms, 4295 fathoms, an 
4530 fathoms near the Friendly and Cook Islands in the North 
Pacific. The greatest of these ocean depths, that found by the 
Blake, is equal to 5°183 miles, showing that the inequalities of the 
ocean bed are fully as great as any on tke land surface. 


M. Caron has described a peculiar kind of ground ice 
found in rivers in the Jura region. In clear cold nights crystals 
form at the bottom, and rise in groups to the surface. They 
consist of smal] needles and lamell of ice held by mutual attrac- 
tion, but not adherent to each other. They offer no resistance to 
boats or oars, but may sometimes cause much inconvenience ; 
thus they accumulate and stop water-wheels ; or, rapidly collecting 
on a dam, they may-cause flooding. M. Franger—an Alsatian 
engineer—points out that all circumstances unfavourable to radia- 
tion from a river bed, are a inst formation of ground ice, 
which is rarely, if ever, met with in a stream that is muddy or too 
deep, so as not to transmit the heat-rays, or where the motion is 
sluggish enough for surface ice to form, and for gravel at the 
bottom to be covered with sediment. At the sluices near Maigrange, 
according to M. Cuony, ground ice forms about the ironwork largely 
used in the sluices, and is got rid of by heating the upper part of 
the structure with wood fires. M. Cuony has produced ground 
ice experimentally, by cooling an iron bar 10 deg. to 15 deg. below 
zero C., and plunging it in cold water ; thus illustrating the part 
played by the piles of bridges. 





———= 


MISCELLANEA. 


THE Simeon electric lighting system was formally 
inaugurated on W ednesday. 


Tuer Engineers’, Electricians’, Builders’, and Iron. 
mongers’ Exhibition in the Agricultural Hall, Islington, was opened 
yesterday. 

Dr. Wiit1am AnpErson, Director-General of Ordnance 
Factories, has been awarded the John Scott legacy medal and 
premium for his invention of the revolving purifier for treating 
water by metallic iron. 


THE Kew Committee of the Royal Society have given 
notice that they are prepared to examine, at the Kew Observatory 
Richmond, photographic lenses, for the purpose of testing them 
and of certifying their performance. 


“ Scrence and Safety in Harness and Carriages,” is the 
title of a free lecture to be delivered at the Animal’s Institute, 
Kinnerton-street, a Belgravia, on Tuesday evening 
next, at 8 o’clock, by Mr, J. C. King. 

THE sixteenth annual dinner of the students of the 
Institution of Civil Engineers will be held at the Holborn Restaurant 
on Friday, May Ist, at 7.30 p.m., when Sir John Coode, K.C.M.G., 
has kindly promised to take the chair. 


Messrs. Noan HinGury anv Sons, of the Netherton 
Ironworks, near Dudley, have just turned out a monster anchor 
weighing seven tons, and with fifteen fathoms of 3in. cable attached. 
The work will form part of the firm's exhibit at the forthcoming 
Naval Exhibition. 


On Tuesday, the 2lst inst., after a three hours’ 
discussion, the City Council of Birmingham unanimously approved 
of the Water Committee’s report, recommending the adoption of 
the large scheme for a new water supply, which was described in 
our last issue. 


At the recent exhibition of sewing machines at the 
Westminster Aquarium, a machine was exhibited by the Combina- 
tion Sewing Machine Syndicate, London, which will sew either 
lock stitch, chain stitch, or combined lock and chain stitch, and 
the mechanism for the purpose is very simple. 


Sours Stockton is expected shortly to be madea borough, 
and to be known hereafter as Thornaby. Mr. William Anderson is 
chosen to be the first mayor. Mr. Anderson is the managing 
director of Head, Wrightson, and Co., engineers, bridge builders, 
ironfounders, &c., Teesdale Ironworks, South Stockton, 

THE Cleveland Institution of Engineers will hold their 
next meeting on Monday, instead of on the 18th prux., when Mr. 
Wm. Jobn Cudworth, of Darlington, will read a paper on “‘ Railway 
Signalling.” It is proposed that the summer excursion of the 
Institution shall be to the Manchester Ship Canal, about the 
middle of July. 


_ A LarGE body of water has been discovered at El 
Golea, in the Sahara Desert, about 120ft. below the surface. It 
throws up nearly forty gallons a minute at present, and it is anti- 
cipated that the yield will be much greater when more perfect 
access to the water is attained. The discovery is regarded as of 
importance, as this is the first time that water has been found in 
the Sahara at such a slight depth. 

At the next meeting of the Indian section of the Societ 
of Arts on Thursday afternoon, April 30th, Colonel J. 0. Hasted, 
R.E., of the Local Government Office, and formerly Public Works 
Secretary to the Madras Gover t, will a paper on the 
‘* Perriar Project,” an important piece of engineering work about 
which little is known in this country. The chair will be taken 
by a previous Governor of Madras, Sir Mountstuart Grant Duff. 


DeLeGaTEs from trade societies representing between 
60,000 and 70,000 members met at Birmingham last week to 
take into consideration the question of federation of trade societies 
of Birmingham and the district. The meeting was convened by the 
Birmingham Trades’ Council, and there was a long discussion. A 
resolution was unanimously passed to the effect that in the opinion 
of the meeting a federation of trades of the Midlands was desirable, 
and a committee was chosen to submit a scheme. 


Tue advantages offered by electrical means for working 
overhead cranes seem to occupying much attention. Messrs, 
R. Bolton and Co., Leadenhall-street, London, have just completed 
two electrical overhead travelling cranes for Elmore’s Patent 
Copper Depositing Co., and are directing their attention to other 
cranes and hoists, and electrical ship’s winch. Passengers’ lifts, 
worked by electricity, are quite common in New York, and there 
is no doubt that to these purposes electric motors may be applied 
with real advantage. 


THE Wolverhampton Chamber of Commerce have this 
week resolved to communicate with the local members of Parliament 
with reference to the Rating of Machinery Bill, pointing out that 
the conditions of the tion of machinery from liability to be 
rated, contained within the brackets of Clause I. of the Bill, 
namely, that ‘it does not require any special construction or 
adaptation of the hereditament in which it is used,” will lead ta 
vexatious misunderstandings, and probably considerable litigation 
before its meaning is definitely decided ; and that, in the opinion 
of the Council, the words in the brackets should be omitted in the 
interests of the manufacturing classes. 


An interesting link between the past and present of 
Clyde shipbuilding is about to disappear. © old river passenger 
paddle steamer Balmoral, after a long and industrious career of 
almost half a century, made her last run on Tuesday, April 21st, 
from Greenock to Bowling, where she is to be broken up, In ner 
early days she was called the Lady Brisbane, and was known as 
one of the fastest and most comfortable steamers on the G1 w, 
Largs, and Arran route. She was built and engined in 1842, at 














Paisley, by Messrs. Barr and M‘Nab, whose chief draughtsman at . 


that time was the late Mr. Alexander Denny, a brother of Mr. 
Peter Denny, head of the well-known Dumbarton firm of Denny 
Brothers. Her hull is of iron, the dimensions being approximately 
187ft. by 18ft. by 8ft. She has a vertical direct-acting engine, the 
cylinder being 49in. in diameter, with a 3ft. 6in. stroke. Her 
boiler has, of course, been many times renewed, the present one 
dating back to 1883. The Balmoral is one of the very oldest iron 
vessels, and she only ceased active service on the Greenock and 
Garelochead station a few months ago, 


Tue directors of the Tees-side Iron and Engineering 
WorksCompany, Middlesbrough, haveat last decided thatif between 
this and the end of the month the iron market has not materially 
improved, they will blow out the two furnaces they have still in 
operation out of four erected. Mr. W. H. Panton, their general 
mahager, is to leave them at June 30th next, or before, if a suc- 
cessor can be found, to take the management of Messrs. Dorman, 
Long, and Co,’s works. Messrs, William Whitwell and Co. are 
contemplating the blowing out of afurnace. The Cleveland iron- 
masters, having settled with the blast furnacemen that the old 
sliding scale shall be renewed, wages being reduced 4} per cent., 
the “Cleveland ironstone mineowners have asked their men to 
submit to a 124 per cent. reduction. They will be satisfied if it 
is only 10 per cent., however, this being practically the same as 
what the fe sters’ A iation have got, taking into account 
that the establishment of a sliding scale is worth 5 per cent. to 
them. The mineowners are perfectly willing to have the matter 
settled by arbitration, and the miners are voting this week as to 
whether the dispute shall be submitted, or they will accept the 
reduction demanded, or whether the old sliding scale shall be 
re-established. No strike is ex d, and it is probable that the 





old sliding scale will be re-established. 
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LETTERS TO THE EDITOR. 
(Continued from page 317.) 


THE VALUES OF Y AND J. 


Sir,—Mr. Bower still fails to see that the question at issue is 
simply the value of y, which is certainly not 1:408, The simple 
arithmetical calculati doubtedly performed by Regnault to 
ascertain the power exerted by one pound of air during the 
expansion due to a rise in temperature of one degree under con- 
stant pressure is as follows :—If P, T, be the absolute pressure and 
temperature, and V the corresponding volume of any weight of air, 
the expanded volume, when the temperature has been raised to 


| + t degrees at constant pressure, will be V(T + 4) =Vé +V 
and therefore the work done.during expansion will be equal to 
P vs = = 53:2 foot-pounds ; if ¢ is equal to one degree and 
Vv is the volume of one pound ofair at pa P and temperature 
T. If, therefore, V be the volume of M pounds of air at pressure 
P and temperature T, we shall have . = 53°2 M, an equation 





of relation between the variables P, V, T, which I believe I am 
the first to point out. 

Since my last communication I have refreshed my memory on 
the subject of acoustics by consulting the only authorities on which 
| have been able to lay my hands, viz., Maxwell on ‘‘ Heat,” and 
the ‘Encyclopedia Britannica.” Maxwell simply gives a digest 
of Rankine’s investigation of the accepted formula for the velocity 


of sound 

U?= 79H, 
in which U is the velocity of sound in feet per second, and H the 
height in feet of a h at here of uniform density 





equal to that at the place of observation, determined by the con- 
dition that the weight of the column of homogeneous air must be 
sufficient to produce the pressure per unit of area existing at the 
time and place of the observation. 

The formula takes no account of the variation in velocity due to 
variation in the pressure indicated by the barometer, but does 
take account of the variation in velocity due to variation in tem- 
perature. Since the height H varies inversely as the density, 
which likewise varies inversely as the absolute temperature, the 
velocity according to the formula varies as the square root of the 
absolute temperature. In order, therefore, to avoid having to 
state the temperatures, the velocities given are those correspcnd- 
ing to the indicated temperature of 32 deg. 

ith regard to the observed experimental value of the velocity, 
Maxwell simply states that this velocity is 1090ft.—not about 
1090ft.—per second. With this velocity the value of y deduced 
from the formula is 1°408. So far as the analytical part of the 
question of the velocity is concerned, the writer of the article on 
“ Acoustics,” in the “‘ Encyclopedia Britannica,” simply givesa digest 
of Rankine’s investigation similar to that in Maxwell’s “‘ Treatise 
on Heat,” to which reference is made in a foot-note. The observed 
experimental velocity is with equal confidence stated to be equal to 
1Opoft. per second. The article opens with the following amazing 
statement :—‘‘ The formula obtained hy Newton gives in the case 
of air a velocity falling far short of the result obtained by actual 
experiment, and it was not till long afterwards, when Laplace took 
up the question, that complete coincidence was arrived at between 
theory and practice.” Asa matter of fact, the formula arrived at 
by Newton is precisely the same as that adopted by Laplace and 
all succeeding mathematicians, viz.— 

Ut=ygH, 

the difference in the calculated velocities being due solely to the 
difference in the value of y adopted. Newton assumed that the 
heat generated by vibration is at once dissipated, and on this 
assumption the value of y is unity. Laplace assumed that none of 
the heat is dissipated during transmission owing to the great 
velocity of sound, and by theoretical reasoning arrived at a 
higher value of y. I have not been able to ascertain the exact 
value assigned by Laplace, but it was much less than 1°408. It 
is to be regretted that the writer of the article did not give the 
value. Even if the value of y calculated by Laplace were exactly 
correct, the theoretical velocity calculated from the formula could 
not coincide with the observed velocity, because the actual state 
of the case, as regards the dispersion of the heat, lies somewhere 
between the state described by Newton and that described by 
Laplace, and because the formula itself is only approximately 
correct. The let inci referred to by the writer has 
been obtained by determining the value of y to suit Joule’s value 
of J, and Regnault’s value of the specific heat at constant pressure, 
and then fixing upon the velocity of sound, determined by that 
value as the actual constant velocity of sound in dry air at 32deg. 
temperature, 

In a treatise on heat, in which the question of the velocity of 
sound in air would be regarded merely as an incidental matter, we 
ought not to expect that the writer would do more than state that 
the average velocity of sound in air appears to be about 1100ft. per 
second, but in an article in the ‘‘ Encyclopedia Britannica” on 
‘* Acoustics,” we have a right to look for a complete summary of 
the experimental values of the velocity of sound observed by the 
leading scientific men, who havedevoted theirattention to this ques- 
tion. All the information, however, given on this head is contained 
in the two following statements:— 

**(1) Van Der Kolk (Lond. and Edin. ‘ Phil. Mag.,” July, 1865), 
after collating the results of many experiments obtained by ascer- 
taining the time intervening between the flash and report of a gun, 
assigns to the velocity of sound in dry air at 32 deg. the value 
1091ft. 8in, per second, with a probable error of +3°7ft. This 
statement about the probable error cannot be considered of any 
value, unless it means that the difference between the extreme 
results did not exceed 7ft. 6in. The actual observed values have 
been corrected for moisture—a further element of uncertainty. 

‘*(2) The result of the experiments made by Mr. Stone, Professor 
of Astronomy at the wee of Guod Hope, made in 1871. The 
velocity assigned by Mr. Stone is 1090ft. Bin. per second,” 

The paragraph concludes with this most disingenuous state- 
ment :—‘‘ The coincidence of these numbers with that we have 
already obtained theoretically sufficiently establishes the general 
accuracy of the theory.” 

The theory referred to I suppose means that on which the 
formula a g H is based, but the velocity of 1090ft. per second 
has not been determined by theoretical calculations on the velocity 
of sound but from Joule’s vafue of J. The experimenters profess 
to have determined the velocity within a decimal of a foot. 
Leaving out of consideration personal errors and the variations in 
velocity due to variations in the pressure indicated by the 
barometer, the bg cannot be ascertained to this degree of 
exactness unless the following conditions obtain pe The air must 
be absolutely still. (2) The temperature, not only at the two 
stations, but at all intervening points, must be the same. (3) The 
error in the measurement of the distance between the stations 
must not exceed 61n. in 5000ft. 

Strange to say the article concludes with a brief statement of 
the views and results of the observations of scientific men who 
lived before the period of the “ fin de siécle scientists,” which show 
clearly the utter absurdity of attempting to obtain an approximately 
correct value of J by means of values of + detersstned by observa- 
tions of the velocity of sound, 
, Earnshaw, in 1858, drew attention to the fact that the formula 
is founded on assumptions which, though approximately, are not 
strictly correct. Thus, the air is not a perfect gas, nor is the 
variation of elastic force caused by the passage through it of a 
wave of disturbance always very small in comparison with the 
elastic force of the disturbed air. From this Earnshaw drew the 
conclusion that loud sounds travel quicker than low sounds, a con- 
clusion confirmed by experiments made by Captain Parry to deter- 








mine the velocity of sound in the Arctic regions. Captain Parry 
found that the sound of the cannon was always heard before the 
sound of the word ‘‘ fire,” which of course preceded the discharge. 
Regnault also found that the velocity varied with the pitch of the 
sound, so that the value of y determined from the formula U2 = 
¥ 9 H, and the observed velocity of sound, will vary not only with the 
loudness of the sound, but its pitch. 

The natural inference that the velocity of sound gradually 
decreases has been verified by the experiments of Regnault, who 
found that the velocity of sound at 7500ft. was 2-2ft. per second 
less than its velocity at 4000ft., so that the value of yy determined 
from the formula would vary with the distance of the point of 
observation from the source of sound. Thus the values of J calcu- 
lated from the values of y determined from the velocities of sound 
at 7500ft. and 4000ft. distance would differ by about 1 per cent. 
See table below. 

It would be interesting to know the exact velocities per second 
arrived at by Capt. Parry and Regnault. Did they differ much 
from the sacred 1090ft. per second / 

Earnshaw, in stating the points where the assumed conditions 
differ from the actual conditions, overlooked the one most important. 
The formula takes account of the difference of the velocities of 
sound due to difference of temperature, but takes no account of 
the effects of the variation of density caused by variations in the 
atmospheric pressure. If H, H! be the heights of the homogeneous 
atmospheres, and i, i! of columns of air weighing each one pound, 
and p, p' the corresponding barometic pressures per unit of area, 


we shall have 
H=hp=hp =H! 


if the temperature is the same in both cases. The velocities, there- 
fore, determined from the formula are the same for all densities of 
the air so long as the temperature remains constant. For different 
per t gases subject to the same pressure and temperature 
velocities determined from the formula vary inversely as the square 
root of the densities. Fora few of the permanent gases the velocity 
of sound has been proved to vary according to this law. Are we 
not therefore justified in coming to the conclusion that the velocity 
of sound in the same gas varies inversely as the square root of the 
density ? 

That the velocity of sound in the air increases as the density 
decreases—apart from changes caused by variation of temperature 
—is proved beyond question by two phenomena constantly 
observed in mountainous countries. Low sounds, such as the 
lowing of cattle, bleating of sheep, and even the voices of men, 
which cannot be heard across wide valleys during settled weather 
in summer and during long-continued frosts, are heard distinctly 
when the air is still on the eve of a change for rain, so that anak 
changes of density due to changes of atmospheric pressure at the 
same station are accompanied by changes of velocity. The sound 
of church bells is in calm, settled weather heard by an observer 
standing on a high hill to a much greater distance than by an 
observer in the valley, simply because the wave of sound, in 
passing upwards, passes through strata of air of less density than 
that of the air in the valley. 

I have proved in the beginning of my letter that the work done 
during the expansion of 1b. of air, due to an increase of 1 deg. 
of temperature, is the same for all temperatures and pressures. 
The specific heat at tant pressure has been proved to be the 
same for all temperatures and pressures; therefore the specific heat 
at constant volume, and consequently the value of y, are the same 
for all temperatures and pressures. ' How, therefore, can we deter- 
mine the constant value of y from a formula for the velocity of 
sound in which y varies as the square of the velocity of sound 
when the velocity itself varies? The accepted formula would give 
in reality only an approximation to the value of the velocity, even 
if we knew the correct value of +. 

The following table contains the value of + calculated from the 
accepted formula for values of the velocity of sound ranging from 
1050ft. to 1150ft. and! the corresponding values of J, deduced from 
the value of the specific heat at constant pressure determined by 
Regnault, independently of Joule’s value of J, viz., ‘2379. 


Velocity of sound in Value of J in foot- 
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feet per second. U2 = 97H. pounds. 
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In my first letter I fixed the narrowest limits within which the 
value of J would lie at 770 and 790 foot-pounds, The results of 
my investigations since then convince me that we cannot with due 
regard to scientific accuracy affirm more than that the value of J 
lies between the limits of 750 and 800 foot-pounds, until Joule’s 
value of J has been tested by obtaining values of y by means 
independent of J. I have proved indisputably that without 
adopting the pre-Baconian methods in vogue amongst ‘‘fin de 
sitcle scientists,” the value of y determined from the velocity of 
sound, Regnault’s value of the specific heat at constant pressure, 
and Joule’s value of J cannot be made to agree together. 

Who, then, is responsible for the ‘‘joiner’s fit?” Clearly not 
Joule. The result of his division of the mechanical equivalent of 
the specific heat at constant pressure—obtained on the assumption 
that y = 1°408—by 772 foot-pounds, viz., ‘2378, was published by 
Rankine in 1850. Although Keenan did not publish his value of 
the specific heat at constant pressure till 1853, it does not follow 
that he is the “joiner.” Philosophers who aim at finding out the 
truth and gaining lasting fame, occasionally withhold the publica- 
tion of their discoveries for years, but are meanwhile in frequent 
communication with others engaged in similar studies, so that 
Rankine may have known of the results of Regnault’s experiments 
before he did his famous sum in arithmetic. 

In my first communication ] suggested that the specific heats of 
air and other gases should be ascertained by independent experi- 
ments, so that the value of J might be obtained without recourse 
to mechanical experiments. It will, however, be impossible to get 
at these values without great liability to error due to conduction of 
heat, but the value of the ratio y may be obtained directly by means 
of air compressor diagrams without liability to any appreciable 
error except the personal errors of the experimenter. 

The work done by the engine in the air cylinder in one full stroke 
is equal to the work measured from the diagram above the atmo- 
spheric line, and this in adiabatic air pumping is equal to 


(At - Po), 
y¥-1 

Now, the only error which can arise from conduction of heat 
must take place during the period of compression. It is not 
necessary to take into account the temperature of the free air 
before it enters the compressor, or the su uent changes before 
the compression begins. The temperature of the free air affects 
only the value of x, the volume of the compressed air, which must 
be calculated by means of measurements taken from the diagram. 
The heat lost by the metal at this period of the gtroke will not be 
appreciable. So far as the period of compression is concerned, if 
the compressor is worked sufficiently long before the diagram is 
taken to raise its temperature to the maximum temperature of 
compression, and the engine is run at high speed during the 
experiment, the effect of the slight interchange of heat between 
pond air and the cylinder will have no. appreciable effect on the 

iagram. 

The pressure » must be ascertained from the barometer at the 
time and place of the experiment. The pressure p, is equal to the 
sum of the ners indicated pressure ons the barometric pressure. 
The volume Nj; is equal to the volume swept out by the piston. 
The clearance space should be as small as pussible. In order to 
minimise appreciable error from this source, and from interchange 





of heat between air and cylinder, the air cylinders should be of 
large size, 

The higher the pressure, the less will the result be affected by 
an error in the measurement of the indicated pressure, and the 
more oy an error in the measurement of 7}. erefore, experi- 
ments should be carried out with both high and low pressures, 

The values of y obtained in this way will check the experi- 
mentally obtained values of the specific heat at constant pressure 
and constant volume. 

April 20th. WILLIAM DONALDSON, 


PRESSURE ON MASONRY JOINTS. 


Sir,—Witb reference to a letter which appeared in your columns 
now some months ago on the above subject, calling in question the 
validity of what may be described as the rule of the middle third, 
and in view of the fact that that rule is certainly still very widely 
accepted as valid, I venture to send you the following brief 
examination of its-correctness. Let us first consider the case of a 
joint in which the centre of resistance falls within the midd!e third. 
We shall in this case have a compressive stress uniform or 
uniformly varying throughout the depth of the joint. Secondly, 
let the centre of resistance fall outside the middle third; but 
suppose in the meantime that the joint is capable of exerting 
tension, then we shall undoubtedly have a compressive stress at 
one end of the joint—say the front—and a tensile stress at the 
other. 

Now, sup the tenacity of the joint suddenly abolished. 
There is no doubt whatever that the joint will spring open at the 
back where the tension existed. But how far willit open? It 
clearly cannot open altogether by the block turning round on its 
outer edge, so long as the line of pressure passes inside the edge at 
all. It will open; but it will do so just 
so far as it is allowed to by the yielding 
to compression of the front portion o 
the block, as shown in the figure. And 
surely it cannot be said that this en- 
dangers the stability of the structure 
The resistance will then be entirely com- + 
pressional, increasing uniformly from 
zero to a maximum at the. edge of the joint. And the distance 
from this edge to the point where the stress is zero is obviously 
thrice the distance from the edge to the centre of resistance. 

These cases may be expressed algebraically as follows :—Let A B 
represent a joint, the centre of which 0, is taken as origin. Let P 

represent the resultant of pres- 
sure, and x the distance from O 
of its point of application ; let 
y represent the stress at any 
point 7, and a the stress at O, 
let -OA=OB=X. 

Let P fall within the middle 
third, then y=a + bz, where 
and J are easily deduced from 

B the oe of Pand « (which = 
bX2 male 

4 aq }} Nowputxz=4X+ 

‘ia 5, and where x= — X we get 


y= — Sbks that is to say, 








q + ae 


(oa 





we have tension at the back of the joint. Now if the juint i 
capable of exerting tension, this result is perfectly correct. If, 
however, it is not so capable, the true conclusion surely is rot that 
the joint is unable to perform the duty required of it, but rather 
that we are applying formule to a case to which they are inapplic- 
able, and a little further consideration will show us that, as in the 
first case, our formula y=a+lzx was true only between the 
limits + X and — X, so in this case it is true only between the 
limits + X and 38 — X, and beyond these limits we have no stress, 
just as we had none beyond the wider limits of the former case. 
Now if this reasoning is correct, the conclusion would appear to 
be that to confine our line of pressure within the middle third of a 
joint is an unnecessary restriction, and that its position may be 
left to be determined only by the limit of safe crushing stress at 
the edge of the joint. iL 
April 20th. 





FEED-WATER HEATING. 


Srr,—My attention in reading your recent issues has been 
attracted to some letters on feed-water heating, and also by your 
able leader on the same important subject on the 3rd inst., which 
latter is a valuable communication to the marine consulting 
engineer. Having had considerable experience in this direction, 
may I be permitted to say that in 1884 1 had a heater using boiler 
steam fitted in the Somerset, one of a fleet of Atlantic steamers 
under my superintendence, but was naturally very dubious as to 
results, though anxious to avail myself of anything so useful as 
this was represented to be. 

In a letter from Montreal, under date September 23rd, 1884, the 
chief engineer writes :—‘‘ 'The boilers are now what they have 
never previously been after a run—quite tight—owing, I think, 
to the high temperature of the feed, and also to not having to put 
cold sea water into the boilers through the donkey when stopped 
for fog, &c. Our feed has been 182 deg., as against the 125 deg. 
previously obtained, and when feeding with the donkey to keep up 
the water in the boilers while under banked fires with a sea 
temperature of 60deg., we have pumped the boilers up with water 
heated to 140deg.; the condition of the boilers here shows that we 
have now very little of the expansion and contraction caused by 
admitting cold water while under steam, and we have no caulking 
to do—a new experience.” a3 

On the ship’s return the boilers were in the same good condition, 
and, to my surprise, cleaner as to scale than before, with a marked 
decrease in the consumption of fuel. I carefully observed this 
steamer for several voyages, with the result that I was convinced, 
and fitted all our other boats, and have no hesitation in speaking as 
to the value of heaters. : Site 

Cold water passing into boilers under steam is an insidious and 
dangerous enemy, and should not be permitted to endanger the 
safety and efficiency of the machinery, especially in the Atlantic, 
where, as when in the ice, a few turns of the engines at a critical 
moment may mean the salvation of valuable property and lives. 

I can endorse Mr. Sinclair's letter entirely ; as to the theories set 
up in some of the others, I leave these for scientists to deal with, 
the facts being the only matter interesting to 

R. J. Cross, M.I.M.E., M.I.N.A, 

Bristol, April 21st. 


STAMPED STEEL AXLE-BOXES. 


Sir,—I wrote a letter a short time ago which you were good 
enough to insert in your issue the week before last, asking on 
what railways the stamped steel axle-box was in use. — 

Since Messrs. Adams have not answered the question, perhaps 
some of the locomotive superintendents would give their experi- 
ence of the working of the box, also the number they have in use ? 

London, April 21st. MALLEABLE CasT IRON BOX, 








Aut who take to heart the well being of our Navy wil 
be glad to hear that the gun furnished to replace that which was 
rejected for the Sanspareil on account of a twist in the tube has 
just gone through proof with complete success. The stiffening 
process applied to some of these guns has in this instance been 
carried a stage further. Out of nine 1104-ton guns made in all, 
six are now in the service, and are considered satisfactory in all 
respects so far aswe can learn. A seventh will probably be proved 
shortly, although the armaments of the Benbow, Victoria, and 
Sanspareil are complete without it. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*,° All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a nroof of good faith. No notice what- 
ever can be taken of y 8 communicati 

*.* Wecannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. , 

*.* In er to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and Learing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

G. W. 1. (Minerva-street).— You will find the names of the general man- 
agers and locomotive superintendents in Bradshaw. 

CotumBo WaTeRWORKS.—The Keport by the late Mr. A. W. Burnett on 
this sudject lies in our office for the inspection of the correspondent who 
recently wrote inquiring about it. 


DROP TABLE. 
(To the Bditor of The Engineer.) 
Srr,—Can any of your correspondents tell me what is a drop table, as 
used in erecting shops in the United States instead of cranes ? 
Lonéon, April 23rd. G. R. O. 


FISHING NET MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—Having an inquiry from abroad for machinery to make herring 
fishing nets, I would be much obliged if any of your readers will give the 
name of manufacturers of the same. F. B. G. 

April 2ist. 














® 
PHOSPHOR BRONZE RIGGING. 
(To the Editor of The Engineer.) 

S1r,—I have purchased a small quantity of phosphor bronze wire rope 
intending to use it for boats rigging, but am now told by a friend that it 
is untrustworthy and liable to give out, also there is a degree of danger 
aS poison if it scratches. Any trustworthy information will be 
very grateful to B.C. 
April 21st. 





SHIPBUILDING PRICE-BOOKS. 
(To the Editor of The Engineer.) 

Sir,—Will any reader kindly tell me of a trustworthy engineers’ price- 
book, up to date, to specially give piecework prices for iron and steel ship- 
building, and the manufacture of marine engines and boilers ; the present 
work I have on the subject, and which is the only one I know of, only 
gives prices as they were in 1887, and is therefore of little use now. 
TRUNNION, 
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‘MEETINGS NEXT WEEE, 
Tae Institution or Crvit ENGINEERS.—Tuesda: A 28th, at 25, 
+ sta te street, Westminster, 8.W., 8 p.m. 1 meeting. 
‘aper, “The Cost of the Generation and Distribution of Electrical 





Energy,” by Mr. R. E. B. Crompton, M. Inst. C.E. Thursday, April 30th: 
Students’ visits. At 11 a.m. and 2.80 and 4.30 p.m., to the Printing 
Establishment of Messrs. William Clowes and Sons, Duke-street, Stam- 
ford-street, 8.E. At 11 a.m., to the Printing Works of the Graphic. 

InsTITUTION OF MECHANICAL ENGInEERS.—Thursday, 80th April, and 
Friday, 1st May, at the Institution of Civil Engineers, at 7.30 p.m. 
Papers: ‘‘ Report upon Trial of the Steamer Iona,” by Professor Alexander 
B. W. Kennedy, F.R.S. “On some Details in the Construction of 
Modern Lancashire Boilers,” by Mr. Samuel Boswell, 

Crvi AND MEcHANICcAL Enorneers’ Socrety.—Wednesday, April 29th, 
at 7 p.m., at the Westminster Palace Hotel: Paper, ‘On Compulsory 
Registration of Certain Buildings as to their Sanitary Efficiency,” by W. 
Lee Beardmore, Asso. M. Inst. C.E. 

CLeveLanD InstiTUTE oF EnGiNEERS.—Monday, April 27th, at 7.30 p.m. 
Paper, “ Railway Signalling,” by Mr. Wm. Jno. Cudworth, Darlington, 

Nortu-East Coast InstTiruTion oF ENGINEERS AND SHIPBUILDERS.— 
Saturday, April 25th, at 6p.m. General meeting. The discussion on Mr. 
W. Hik’s second paper on the ‘‘ Unsinkability of Cargo-carrying Vessels,” 
will be resumed, Paper on ‘‘ Water Gauge Fittings for Steam Boilers,” 
by Harry Gray.—Discussion. Paper on the “ Basis of Ships’ Scantlings,” 
by J. Petree.—Discussion. : 

Hutt anv District Institution OF ENGINEERS AND NAVAL ARCHITECTS, 

esday, April 28th, at 8 p.m. Adjourned discussion on Mr. A. E. 
Seaton’s paper on “ Forced Draught on Steamships.” : 

Roya Instirution.—The evening discourse on Friday, May Ist, will 
be given by James Edmund Harting, F.L.S., F.Z.S., at 9 p.m., on 
“Hawks and Hawking.” Afternoon lectures next week, at 3 p.m.: 

ria: their Nature 
and Functions. (The Tyndall Lectures.) Thursday, Professor Dewar, 
M.A., F.R.S., M.R I., on “‘ Recent Spectroscopic Investigations.” 
day, May 2nd, Professor Silvanus P. Thompson, D.8c., B.A., M.R.I., on 
< The Dynamo.” Friday, May Ist, at 5pm. Annual meeting. 
April 27th, at 8 p.m. Cantor lectures. 
“The D ve Tr of Natural Foliage,” by Hugh Stannus, 
F.R.LB.A. Lecture III.—Conventionalism—Necessities in the repre- 
sentation of facts with imperfect means— Reduction in relief to flatness, 
and in colour to hrome. Wednesday, April 29th, at 8 p.m. 
Ordinary meeting. ‘‘The Use of Petroleum in Prime Motors,” by Prof. 
William Robinson. Thursday, April 30th, at 4.30 p.m. Indian Section. 
“The Perrier Irrigation Project, Madras Presidency,” by Colonel J. 0. 
Hasted, R.E. 


Society oF _Apts.—Monday, 














DEATHS. 
On the 2ist inst., at her residence, ‘‘ Thornfield,” Edgbaston, Birming- 
ham, CAROLINE OsLER, widow of the late Clarkson Osler, aged 78 years. 
April 17th, at Weston Cotton, Oswestry, Ropert Stopart Wy cp, 
M.LC E., youngest son of Robert Stodart Wyld, LL.D., of Edinburgh, 
aged 86 years. No cards. 
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AMERICAN LOCOMOTIVES. 


AMERICAN methods of controversy as represented by 
United States railway journals are, to say the least, 
peculiar. Months have elapsed since we challenged our 
contemporaries on the other side of the Atlantic to explain 
in what way the American locomotive was superior to 
the English engine. We have had no hesitation in 
saying that the importance of the question for us lies in 
the fact that orders for locomotives are given to United 
States builders by our colonies, which orders ought to 
come to this country ; and they are given, as we believe, 
under a false impression, conveyed by the agents of 
American houses, that American engines are in every way 
better than those made in Great Britain. Statements of 
this kind are either susceptible of proof or they are not. 
We have asked for proof, and not a shadow of it 
has been forthcoming; we have tried all round to 
get at some facts, and the most prominent fact we have 
reached is that up to a very recent period our contem- 
poraries knew nothing as to the working expenses 
of any American line. When we demanded information 
as to coal consumption, cost of haulage, mileage, &c., the 
only reply we received was that our contemporaries did 
not know, and that we were equally ignorant. Thereupon 
we published a complete statement of six months’ work- 
ing expenses on British railways. Then our contem- 
poraries lapsed into comparative silence; one of them 
refused to discuss the matter further. Then they fell out 
among themselves, and, so far as can be seen, we were 
left in possession of the field. From time to time, how- 
ever, facts have leaked out, and others have been pub- 
lished with some show of eagerness, and these are not 
only damaging to the reputation of American locomotives, 
but supply certain problems of a very interesting nature, 
the solution of which is desirable. Thus, for example, there 
seems to beno doubt that on American railways much more 
powerful engines, at least so far as dimensions go, are 
used than suffice in England, and yet the trains are not 
heavier and the speeds are slower. A notable example of 
this is supplied by a report prepared by Mr. Dean, with 
which we dealt pretty fully in our impression for February 
27th. Neither Mr. Dean nor anyone else in the United 
States attempted to answer the questions we asked, 
until the April number of the Locomotive Engineer 
saw the light. In it we find an article headed, ‘ Hunt- 
ing for Awful Examples,” which is at least amusing. 
We are told, for example, that in citing Mr. Dean’s 
report we “have opened up a mare’s nest to 


paralyse our opponents.” This is, we think, as pretty 
a mixed metaphor as we have seen. It seems, 
however, that our only fault has been that, 


“Instead of taking anything like average American 
practice, THE ENGINEER cites the two Erie locomotives 
tried against the Strong, by a Strong employé making 
out an advertising and glorifying report to boom the 
double-barrelled boiler and gridiron valve machine de- 
signed by Mr. Strong. Mr. Dean made out a large per- 
centage of saving forthe Strong, and, in order to do this, 
Erie men allege, made the performance of the other 
engines none too good. The officers of the Erie road 
say nothing for publication on the subject, but do not 
hesitate to say in private that Mr. Dean’s report is not 
fair to their engines at all.” 

It passes our comprehension to know what course 
we should adopt to prevent our contemporaries from 
saying that we are unfair. In the first place, we did not 
know, and could not possibly know, that Mr. Dean was a 
prejudiced witness. We do not know. it now. In 
the second place, the Strong locomotive has always 
been talked of as superior to any other in existence. 
If the Locomotive Engineer doubts this, we beg to 





refer him to Mr. Strong. But, lastly, if the Erie 
engines are the “awful examples” which our con- 
temporary says they are, why are they used? 
and in what respect are they inferior to hundreds, 
or even thousands, of other locomotives used in the 
United States? The obvious course for our contemporary 
to adopt was to cite the performance of what he deems 
representative American practice of the right sort. We 
may say here, furthermore, that we are not in a position 
to select certain American engines. We can only act on 
the information supplied by American engineers. Thus, 
for example, we have the statements made by the 
master mechanics in convention; we have the reports of 
such men as Mr. Dean, and the writings of Mr. Forney 
and other authorities, and nothing else to go upon. 

The railway journals of the United States are apparently 
densely ignorant of whatis going on aroundthem. They 
cannot tell us, for example, what the cost of locomotive 
repairs is on a single railway in America. We repeat 
that we can only handle the materials which are set 
before us; and if these are uniformly unfavourable to 
American locomotive practice, that is either because 
nothing better can be found to publish, or because by a 
strange dereliction of duty our contemporaries publish 
everything which is damaging to the reputation of the 
American engine, and nothing in its favour. The best 
excuse which the Locomotive Engineer can adduce for 
the wretched performance of the Erie engines is that 
“the Erie road is what may be termed a coal road; fuel 
is cheap, and little attention paid to economising it.” 
This is quite beside the argument which we used, namely, 
that the gigantic Erie engines did very little work. Why 
are they so big ? 

That, in point of fact, our contemporaries do not 
publish facts in favour of American locomotives simply 
because they do not exist; and that they will publish argu- 
ments based on facts which are adverse to fuss because 
they cannot help it, is proved by the prominence given 
in the very issue of the Locomotwe Engineer with which 
we have been dealing, to an article by Mr. Barnet Le 
Van, being a reply to Mr. Angus Sinclair, who, writing in 
the National Car and Locomotive Builder, said some 
time since :—‘ To talk of employing single driver loco- 
motives at this day is trifling with a serious subject.” 
Mr. Le Van demolishes Mr. Sinclair, who is apparently 
fairly ignorant of how fast passenger traffic is worked in 
England. There are two points in Mr. Le Van’s article 
which deserve attention. The first is his admission that 
English engines are 25 per cent. more economical than 
American in fuel. The second is the only explanation 
we have yet seen of the reason why Americans use 
enormous coupled engines for hauling comparatively 
light trains. We do not say that Mr. Le Van is right, 
because we do not know whether he is or not. Mr. 
Sinclair says: ‘The conditions under which railroad 
trains are operated will, however, prevent them from 
imitating English practice. If the ninety miles run from 
Jersey City to Philadelphia could be made without the 
engineer being required to shut off steam more than 
once, the fundamental condition on which British fas 
train operating is based would be paralleled, and a large 
wheeled locomotive with limited adhesion would be in her 
proper element. As the existing conditions require the 
steam to be shut off, and speed reduced ten or twelve 
times, the designer of locomotives provides the kind of 
engines adapted for lifting the train quickly into speed, 
and nothing else will do.” To this Mr. Le Van replies: 
“Now Mr. Sinclair, like those he calls ‘railroad men,’ 
will build locomotives suited to start their trains with, 
which involves not three per cent. of the work to be 
performed, therefore making them wasteful for the 
ninety-seven per cent. of the power to be developed to 
haul the moving load. Thisis why the English locomo- 
tives excel ours in speed, and are so much more 
economical in fuel than the American locomotives. Their 
trains and locomotives are adapted for each other, and 
this is why the English engine towers above the American 
as the Eiffel does above the Washington monument.” 

It seems curious that the Locomotive Engineer has not 
taken Mr. Le Van to task for opening a mare’s nest to 
paralyse Mr. Sinclair with. On the whole, it appears 
to us that our contemporary does far more damage to the 
reputation of the American engine than we have done. 
He speaks in a most contemptuous fashion of that 
intensely American product the Strong locomotive. He 
regards the “ Erie” engines as “‘ awful examples.’ He 
accuses Mr. Dean, an American engineer, of carrying out 
an untrustworthy experiment, and without a word of 
remonstrance he permits Mr. Le Van, an American 
engineer, to draw most invidious comparisons between 
American and English locomotive practice. Perhaps 
Mr. Forney will hasten to assure his readers that the 
Locomotive Engineer is not to be taken in any way as a 
representative railway journal. 


PETROLEUM AND THE LAW. 


Tue Inflammable Liquids Bill is withdrawn; but the 
purpose it was to serve is not thereby abandoned. The 
Home Secretary proposes that the subject shall be re- 
ferred to a Select Committee, whose report will ‘ precede 
legislation.” The law cannot remain as it is, and if 
there is much further delay in amending it, some terrible 
catastrophe may be expected to occur which will pre- 
cipitate legislation under the influence of panic. We 
can hardly believe that all the large dealers in petro- 
leum are responsible for the opposition which the Bill of 
the Home Secretary has encountered. But the resist- 
ance has been well organised, and has operated successfully 
on the minds of many members of Parliament. The 
retail dealers throughout the country have been stirred 
up to address their representatives, urging them to oppose 
the Bill on the ground that the retail trade in 
petroleum would be seriously injured if sucha measure 
became law. Our own opinion is that few of the re- 
tailers would have thought this if they had not been told 
so. There are divers interests in the petroleum trade, 
and no Bill that Mr. Matthews or anybody else might 
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frame in relation to it would meet with acceptance unless 
the proposed law would in some way or other enlarge 
the extraordinary liberty, or rather licence, already 
enjoyed. But the public have to be considered in this 
matter, and regulations of some kind are essential for the 
general safety of life and property. It is a curious fact 
that the great bulk of the petroleum imported into this 
country enjoys an absolute immunity from the law. 
So long as it can be shown that a_ stock of 
oil requires a temperature of 73 deg. Fah. or 
upwards in order to give off an inflammable vapour 
under the close test devised by Sir Frederick Abel, the 
oil is free from statutory control. It can be stored any- 
where, and carried about anyhow. It is this description 
of petroleum which is commonly used, and forms the 
great article of merchandise. Oil which has what is 
called a “ flashing-point ” of less than 73deg. Fah. 
occupies a subordinate place in the trade, and is subject 
to regulation, though the law is by no means perfect 
with regard even to that. The agitation against the 
the Home Secretary’s Bill was designed to perpetuate this 
state of things, despite the danger to which it obviously 
gives rise. 

The Inflammable Liquids Bill has in one sense dis- 
appeared, but it may be said to live in the shape of a 
valuable ‘‘ Memorandum” issued by the Home-office, 
containing an array of facts which would seem sufficient 
to convince both Parliament and the public that the Bill, 
at least in its essential features, was not only perfectly 
justified, but urgently called for. It would be absurd to 
suppose that this could be made a party question; but if 
such an idea exists, it is confronted by the circumstance 
that Sir William Harcourt, when Home Secretary in 
1883, stated that the law which exempted petroleum 
from control in virtue of the flashing point, created “ an 
unsatisfactory state of things.” This, he avowed, had 
long been his opinion. He had prepared a Bill to deal 
with the question, and would be glad to introduce it; 
but, he said, it would not be possible to pass 1t through 
that House, for “ directly he put the Bill down it would 
be blocked.” What he proposed to do was to introduce 
the Bill into the House of Lords. This was done; but 
the Bill, which was not happily devised, failed to pass. 
It will be seen that, apart from the merits of Sir W. 
Harcourt’s Bill, there was at that time, as now, a deter- 
mination to resist any attempt at legislation such as 
would break through the barrier by which oil above the 
statutory flashing point was left uncontrolled. 

The Petroleum Act of 1871 has created this unfortunate 
anomaly. The first Petroleum Act was passed in 1862, 
and applied to all petroleum ordinarily so-called, what- 
ever its degree of inflammability. In addition the term 
‘petroleum ” was so defined as to include any product of 
that oil not within the ordinary meaning of the word, 
which when proved by means of what is called the open 
test gave off an inflammable vapour at a temperature of 
less than 100 deg. Fah. The second Petroleum Act was 
passed in 1868, and extended the list of oils and products 
to be included. But the Act of 1871, which repealed the 
previous Acts, completely changed the application of the 
flashing point, by exempting from the operation of the 
law all petroleum having a flashing point under the open 
test of not less than 100deg. Fah. This retrogressive 
step created the difficulty which has now to be over- 
come. The Act was passed for one year only, but was 
annually renewed until 1879, when another Act 
rendered it permanent. This latter Act also provided 
that the fiashing-point should be ascertained by means 
of the closed apparatus devised by Sir F. Abel. The 
change in the apparatus rendered 73 deg. Fah. equivalent 
to the former 100deg. Fah. An Act passed in 1881 
regulated the hawking of petroleum and other substances 
of a like nature. The Inflammable Liquids Bill was 
designed to repeal the three Petroleum Acts now opera- 
tive, and to establish one comprehensive measure. It 
introduced anew nomenclature, but the mode of testing 
was to remain unaltered. The new law was to apply to 
‘* inflammable liquids,” as defined in the Bill, and included 
bi-sulphide of carbon. The standard flashing-point of 
73 deg. Fah. was to be retained, but that which had been 
previously called petroleum for the purposes of the Act 
was henceforth to be designated “ mineral spirit,” while 
inflammable liquid with a flashing-point of not less than 
73 deg. Fah. was to be called “ mineral oil.” Oils having 
a flashing-point of 150 deg. Fah. and upwards were to be 
exempt. The Bill was, in fact, intended to comprehend, 
either as “ spirit” or as “ oil,” the whole petroleum class, 
except the very heaviest description. 

As we have explained on a former occasion, the 
“ mineral oil” of the late Bill was in reality all such oil 
—excepting only the very heaviest kind—as now escapes 
the law. But the circumstance that by far the greater 
part of the petroleum consumed in this country remains 
without supervision is not the only defect, though it is 
the principal one. By a curious anomaly, any kind of 
petroleum, however volatile, can be carried on canals 
and inland navigable waters without being subject to any 
control whatever. Even in the case of a harbour the 
power of the authorities to make bye-laws is limited to 
vessels “entering,” and does not extend to vessels 
shipping petroleum “ in” the harbour and proceeding out- 
wards. Neither is there any statutory power or obliga- 
tion to make regulations for the conveyance of petroleum 
on railways and roads. The Home-office document very 
properly says that it needs neither argument nor demon- 
stration to prove that the unregulated admission of 
petroleum-laden vessels into crowded harbours, and the 
shipment without control of large quantities of mineral 
oil at crowded and often unsuitable quays, are formidable 
risks against which the public have a right to protection. 
As an illustration of what may happen, reference is made to 
the disaster in the Hooghly in 1884, when the Aurora, laden 
with mineral oil only, caught fire and flooded the river 
with a sheet of flame. Great damage was done to boats 
on the water and buildings on the banks, the official 
report stating that if the wind and tide had been different, 
all the shipping in the port of; Calcutta would have been 





pegs 4 In 1886 the vapour of mineral oil on board a 
tank ship which had discharged her cargo at Birkenhead 
led to an explosion which caused the death of ten men. 
The list of petroleum disasters at home and abroad, 
irrespective of ordinary lamp accidents, constitutes a 
frightful catalogue, and the catastrophes are by no means 
limited to the use of petroleum “ spirit.” 

As to the state of things really existing in our own 
country under the present Petroleum Acts, we have a 
mass of alarming evidence gathered during a tour of in- 
spection by Colonel Majendie and Mr. Boverton Redwood, 
the latter being at the time secretary of the Petroleum Asso- 
ciation, and on that account representing the trade. The 
exploration extended to 192 places in the United King- 
dom, of which fifty-two were in the Metropolitan district. 
The visits paid are described, in the “‘ Memorandum” 
just issued by the Home-oftice, as having disclosed in 
many instances dangerous accumulations of inflammable 
liquids, in densely populated districts, without any pro- 
vision to prevent outflow in the event of fire, and too 
often with grave disregard of other precautions. It is 
stated that “instances of storage which might at any 
moment lead to serious disaster were not infrequent.” 
While it is admitted as possible that in several of these 
cases the defects complained of have since been rectified, 
it is intimated, on the other hand, that the places visited 
are only samples, and a very small percentage of similar 
existing places of storage. Neither is there any guarantee 
that, where improved conditions may have been arrived at, 
they will be maintained. Mention is made of the fact 
that some of the places, such as large warehouses in the 
hearts of great towns, and in crowded streets, are of such 
a character that their very existence is a standing 
menace to the public safety. As another consideration 
there is the prospect, with the extended use of petroleum 
from year to year, that these places will increase in 
number or in size. 

Looking down the list of dangerous stores, we observe 
that one wholesale warehouse has from 7000 to 8000 
barrels of oil, with no provision against outflow. There 
are wooden doors, and windows opening into the street. 
Another warehouse has accommodation for about 4000 
barrels, stored on two floors, one being level with the 
street, in addition to which the windows are unprotected, 
the doors are of wood, and the premises communicate 
with the city sewers. In another instance a warehouse 
is licensed for the storage of 100,000 gallons of spirit. 
Oil is stored in addition, the capacity of the warehouse 
being equal altogether to 400,000 gallons. There is 
communication with the sewers, the vapour of the spirit 
escapes into the street, and the ventilators are wholly 
unprotected. When petroleum gets into the sewers 
during a fire, subterranean explosions ensue, and there 
is a chance of the road being blown up. Flame has 
been known to shoot up from sewer gratings at a distance 
of 300 yards from the inlet. Of the retail places it is 
said that a very large proportion were found to be con- 
ducted in a manner wholly inconsistent with the public 
safety, and hardly any of them were entirely satisfactory. 
At the same time nearly the whole of them could have 
been put on a safe footing at very small cost. 

Some of the cases disclosed in the correspondence 
attached to the ‘‘ Memorandum ” are peculiarly startling. 
The naval establishment at Portsmouth was reported at 
one time to be in peril, owing to the increasing impor- 
tation of mineral oils into the harbour ; but the Lords 
Commissioners of the Admiralty were informed that 
“the petroleum in question does not appear to come 
within the definition of the Petroleum Acts.” The same 
consolation was awarded to the Greenwich Board of 
Works and the people of Deptford, who complained to 
the Home-office that barrels of petroleum, to the extent 
of 800,000 gallons, were stacked in the open air on 
premises contiguous to a densely populated neighbour- 
hood, and not far from the gasholders and works of the 
South Metropolitan Gas Company. In the event of fire, 
the probable consequences were described as ‘‘ awful to 
contemplate.” The Home Secretary, then Sir William 
Harcourt, could only reply that he had provided a Bill 
which had been introduced into the House of Lords to deal 
with such cases, but that there was strong opposition, and 
he saw no immediate prospect of getting this measure 
carried. Possibly the objectionable store has vanished 
by this time, for it was not a very profitable 
way of keeping petroleum in the hot weather which 
then prevailed. But while the store continued 
there was the chance of a catastrophe, just because the 
oil in question was not petroleum as recognised by the 
law, though perhaps only escaping by two or three 
degrees in its flashing point. 

The Petroleum Defence Committee of the trade have 
issued a rejoinder to the Home-office ‘‘ Memorandum ” 
in the shape of a “ Report,” in which an attempt is made 
to refute the data on which the recent Bill was founded. 
The document is an able production, but relies chiefly on 
proving that ‘mineral spirit” is almost the exclusive 
cause of what are called petroleum fires, and that there- 
fore legislation for the control of “mineral oil” is 
unnecessary. If mineral oil is to be regulated by law, 
then itis argued that a variety of other inflammable 
liquids, not included in the late Bill, should also be 
provided for. As this extension of statutory control 
is held to be unnecessary and unreasonable, it is 
contended that the same objection applies to any 
scheme of legislation for regulating the mineral oil 
trade. It is also argued that the Acts of 1862 and 
1868 were not intended to include all kinds of 
petroleum. Nevertheless, there is a judgment on record 
which shows that the law courts of that period 
upheld the ordinary interpretation, though it may be 
true that the Acts were not generally enforced to that 
extent. But whatever may be the opinions of the 
Petroleum Defence Committee as to the harmlessness of 
“mineral oil,” we have, on the other hand, the repre- 
sentations of public bodies and others, urging the 
necessity of an amendment of the existing law relative 
to petroleum. Among these we find the House of Lords’ 
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Committee of 1883, the Irish Government, the Office 
of Sedretary for Scotland, the Board of Trade, the 
Admiralty, the Corporation of the City of London, the 
late Metropolitan Board of Works, the London County 
Council, the Thames Conservancy, the Dublin Corpora. 
tion, and the chief officers of the Fire Brigades in London, 
Birmingham, Bristol, Glasgow, Manchester, and other 
large towns. Even some of the petroleum dealers and 
brokers have made admissions as to the propriety of 
certain amendments in the law. We may also refer 
to the support given to the Home Secretary's Bill 
by a resolution passed at a large meeting of the 
Municipal Corporations Association. The Inflammable 
Liquids Bill may probably be improved upon; but 
it cannot be tolerated that matters shall remain 
as they are. Foreign countries, including among 
others Belgium, France, Austria, Germany, and Russia, 
have legislated—in some cases after a very stringent 
fashion—for the control of mineral oil, and the same is 
the case in the United States. It is far from reasonable 
that England, with an enormous and rapidly-increasing 
importation of petroleum, should continue inert in the 
presence of an obvious danger against which foreign 
countries are protecting themselves. 





SPANISH COMPETITION IN THE IRON TRADE. 

THERE are more shipments of crude iron arranged for to 
be sent from Spain to the North-East of England, as is 
shown by the lists of charters; and the fact is suggestive of 
a growing competition in the pig iron trade under peculiar 
conditions. Hematite iron is largely smelted in this country 
from Spanish ores, so that at the first sight it would seem 
that the importation is merely in the form of pig iron instead 
of being in the ore. But the iron made in Spain is smelted 
with British fuel; and thus any competition that there is 
resolves itself into the question whether it is cheaper to carry 
the iron ore to the coal or the coal to the iron ore. It isa 
proof of how cheaply sea carriage is effected, when it is 
stated that the cost of the carriage of the coke is at the rate 
of perhaps 6s. per ton from the port to the port, whilst 
the iron ore costs perhaps 5s. 4d. per ton for the sea carriage. 
In either case the land carriage is to be added, but it is to 
remembered that our smelters have to pay for a larger ton- 
nage of ore for a given quantity of pig iron than the Spanish 
smelters have for coke. The importations are small, too, of 
pig to the quantity that is smelted here; but, still, the 
fact that it is possible to send iron from Spain into this 
country is one of the proofs that there is and will be a grow- 
ing international competition in the crude iron trade. Cheap 
labour and low royalties in Spain enable that country to 
produce at a very low cost, even when it is remembered that 
the fuel is carried long distances; and if this country is to 
retain its ascendency in the iron trade it will have to turn 
its attention to some of the elements in the cost of 
production that have scarcely been touched of recent 
years. There are now experiments being made as to the 
enlargement of the output from the blast furnaces that may 
tend in the right direction, and it is probable that the result 
of legislation now in pi may help to reduce the cost of 
land transit, but there are other elements in the cost that are 
little touched—the elements of royalty, of local taxation, as 
well as the very important one of wages. The cost of the 
coke, too, is being brought down, though perhaps the fall has 
been less rapid than that of the decrease in the price of the 
iron; but any gain from this source is one that would be 
common both to the home and the foreign smelter who draws 
his fuel supplies from us. On the other hand, any reduction 
of the cost of producing iron ore in Spain would benefit us, 
and the prices in the market of the stocks of those British 
companies which own mines in Spain show that they find the 
adventure very lucrative. The difficulty is one that is more 
of the future than of the present, for the production of pig 
iron in Spain is not yet on any scale of magnitude, but it 
will enlarge as time passes on ; and it will interfere with our 
sales in non-producing countries more than with the con- 
sumption in our own. But the fact that the country of the 
Dons is able to send pig iron, even to the extent of a few 
thousand tons, to this country, is one that is worth reflecting 
on, and one that will claim increasingly the attention of 
producers here. 


MACHINERY TRADE WITH SOUTH AMERICA, 


One of the most important machinery markets of this 
country is South America. Of this the workshops of our 
engineers sufficiently testify. Sugar and grain treating 
apparatus, saw mills, cultivating and irrigating machinery 
are not the least important of the classes of goods that go out. 
Unfortunately there is just now some fear that this business 
may be rather seriously interfered with by the unsatisfactory 
position which has arisen as regards South American finance. 
Merchants through whom the bulk of these orders come are, 
in the matter of the River Plate market, experiencing great 
inconvenience from the fabulous premium to which gold in 
the Argentine, in consequence of recent financial troubles, 
has run up. A few days ago it stood at a premium of 280 per 
cent., and, though it is now a little lower, something like 240 
or 247, it is still altogether too high to permit of remittances 
being made home. Under these circumstances many of our 
leading merchants doing business with South America find 
large quantities of their capital locked up in the Argentine, 
and they are unable to move it. As regards merchants in the 
Midland metal and engineering district, it is stated this week 
that they have sums locked up varying in amount from 
£7000 to £60,000, and even £80,000, and that the position is 
unparalleled. So inconvenient, indeed, has it become that 
the principal of one large merchant firm in that part of the 
kingdom is about to sail for the Argentine to ascertain if 
something cannot be done. It is difficult to see, however, in 
the present state of the market for exchange what home 
manufacturers can gain by going out, and the only solution 
that can be advised is patience. Meanwhile the position is, 
to say the least, most unsatisfactory. New orders for goods 
are on offer, but they cannot be accepted on account of the 
risk which would be run in obtaining payment. The machi- 
nery trades will, for a time, experience a delay in South 
American business, but we hope that the delay will not be a 
long one. 








Tue American patent fees are equal to £3 2s. 6d. on 
application and £4 8s, 4d. on the issue of the patent. Even with 
only about £7 5s, as fees the American Patent Office made in 180 
a surplus of nearly £50,000, and a stir is being made to secure a 
reduction of the fees to a total of £5 5s. 
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MOUNTINGS FOR NEW ARMAMENTS OF H.M.S. 
THUNDERER, DEVASTATION, AND RUPERT. 


Ir having been decided to replace the old guns in the 
Thunderer, Devastation, and Rupert by those of a new type, 
Elswick obtained the order to replace the two 38 ton and 
two 35-ton muzzle-loading guns in the first-named ship, the 
Thunderer, by four 10in. 29-ton guns. Sir J. Whitworth 
and Co. have undertaken the work of replacing the four 
35-ton guns of the Devastation by four 10in. 29-ton guns, 
and Messrs. Easton and Anderson are replacing the two 
10in, 18-ton muzzle-loading guns by two 9-2in. 22-ton guns. 
With the permission of the Admiralty we have obtained from 
the respective makers the descriptions of the mountings, 
which we give herewith. The leading principle laid down 
is that all these guns are to be worked by hand, not by 
hydraulic gear. It will be seen that while the mountings 





in the Thunderer and Devastation are fairly comparable, | 


that of the Rupert is 
altogether different. 
In the case of the two 
first- mentioned guns, 
there is hardly any 
preponderance, and the 
main work in elevation 
is the overcoming of 
friction, which has been 
ingeniously and success- 
fully accomplished. In 
the Rupert guns a 
heavy lift is necessary, 
and the work of eleva- 


5 deg., and the rollers make an equivalent to a slide angle of 


9deg. The brake cylinders of cast steel A A are connected 
by a cast steel trunnion Z. CC are the two compensating 
cylinders formed with the transom Z. The front transom Y! 
carries two rams, which work in the compensating cylinders 
CC, and the area of these rams is exactly equal to the area 
of the brake piston-rods. BB are pipes leading from the 
rear end of the brake cycles A A to the compensating cylinders 
C C through a non-return valve-box. 

The control rod of the brake cylinders is fixed in the front 
end cover, and is approximately conical in form ; it works in 
the piston-rods A’, and controls the orifice for the passage of 
the liquid from one side of the piston to the other. The 
liquid displaced by the entry of the brake piston-rod A! flows 


ment. The mountings are right and left-hand indifferently. 
The brackets H and K can be fitted on either side, and the 
inions P! § will serve as elevating or sighting pinions. The 
ss on the right-hand cylinder A will also carry the elevating 
wheel J? when, the mounting requires to be charged. The 
spare mounting is also available for either hand. Anti- 
friction gear is provided for the gun trunnions at T. 
The gun mountings of H.M.S. Rupert—see Fig. 6- 


| are constructed to mount two 9-2in. breech-loading guns in the 


by the pipes B B into the compensation cylinders C C through | 


the non-return valve. After recoil, unless the bye-pass valve 


D has been left open, the gun is held in the recoiled position, 
and cannot move until the valve D is opened. It then runs 





tion is rather a cramped 
job to undertake. 

Each firm had con- 
siderable latitude in the 
course pursued, such 
designs as they judged 
best suited to meet the 








case being adopted. = 








existing turret of the ship, with as little alteration as possible. 
They are made on Anderson’s storage recoil principle, by which 
the work of recoil is absorbed for the most part by means of a 
hydraulic buffer, but also a certain proportion by means of 
springs, which, by their reaction, serve to run the gun out 
again, either automatically or by opening a valve when 
desired. The mounting consists of two cast steel side 
frames, pivoted at their front end in wrought steel frames 
built up in the turret, and joined together by transomes 
underneath, which serve 
as supports for the 
spring cylinders also. 
The frames have slides 
on the inside, on which 
run two cast steel recoil 
cylinders, having bear- 
ings formed on them at 
their front ends for the 
trunnions of the guns, 
and provided . with 
bands, clipping the gun 
near the breech, so 
that it is firmly fixed 
to the two recoil cylin- 
ders. At the rear end 
of the frames are strong 
hollow cast steel 
brackets, carrying each 
a hollow _ plunger, 
parallel with the frame, 








Figs. 1 and 2 show Tens Swain 
the general plan of the 
Elswick mounting. In 
the Thunderer, two 38- 


ton and two 35-ton muzzle-loading guns are replaced by 29- | down under the influence of gravity, the liquid displaced by; is forced out through the hollow plunger. 


ELSWICK MOUNTINGS, H.M.S, THUNDERER. 





and passing through a 
gland into the recoil 
cylinder, so that, when 
recoil takes place, the 
liquid in the. cylinder 
To absorb 
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ton 10in. breech-loading guns. This change is reported as | the ram entering the compensator cylinders enters the brake 
effecting a saving in weight of about 100 tons in all, while the | cylinders, and ses through the pistons by small valves 
increase in energy of fire is considerable. The muzzle | fitted therein; the rate of return is regulated by three valves, 
energies of the 38-top and 35-ton guns are respectively 13,930 | and the throttling of the liquid in its passage through the 
and 9469 foot-tons; while that of the new 29-ton gun is | bye-pass pipe. Springs with buffer heads are provided in 
15,290 foot-tons, implying a gain of 14,362 foot-tons on the | the transom Z of the carriage, and corresponding strikers 
four guns. There are certain special points of interest to | on the front transom Y!, though the gun never runs down 
note in the new Elswick mounting aa violently. 

In the first place, the provision for working the guns| To insure the run-out of the gun when the turret is heeled | together, side by side, and fixed to the side frames. These 
by hand-power deserves special notice, the more because | over so that the slide angle is reduced, a spring G is provided | are called the storage cylinders, and have each a loose piston 
it is the heaviest piece so worked. As noticed above, | inside the girders on each side; these springs act on the | working in it, pressed upon by a column of disc springs, . 
the gun is almost without preponderance, being nearly | carriage transom Z and push the gun out when the slide | which are supported by means of tubes riveted on to the 


| the greater part of the energy of recoil, a Bull’s metal 
| spike is fixed in the front end of the cylinder, and pro- 
| jects into the hollow ram, the shape being such that the 
| resistance to the liquid in passing out maintains a constant 

pressure in the cylinder, opposing the reaction of the gun. 

The liquid, after passing through the hollow plunger and 
| bracket, is conducted by short pipes to two recoil valves 
| arranged on the sides of two short cast steel cylinders bolted 


balanced on its trunnions, consequently the principal | angle is only 2 deg., owing to heel. N is a pump which | forward ends of the cylinders. 


work in elevation is 
that necessary to over- 
come friction; any - 
decrease of friction, 
then, is a decrease of 
the fundamental work 
to be performed. An 
ingenious device, termed 
an anti-friction pivot, 
has been brought out at 
Elswick. It consists of 

a pivot screwed into the 
end of each trunnion, 
being continued on the 
same axis as the trun- 
nion, like a small trun- 
nion standing out from 
the centre of the ordi- 
nary one. This has a 
knife edge on the under 
side. A strong, heavy 
spring is fixed on the 
carriage beneath this 
anti-friction pivot. It 
is hinged at one end, 
and supported by a 
screw at the opposite 
end. This screw is 
turned so as to press 
the anti-friction pivot 
knife edge until the 
main part of the weight 
of the gun is supported 
by the strong spring 
during ordinary work- 
ing. On firing, how- 
ever, the spring yields 
sufficiently to let the 
trunnion impart its 
blow into the ordinary 
bearing instead of the 
spring. By this means, 
while friction is reduced 

to @ very small amount, 

it is found that the 
spring is saved from 
the blow which it 
might be expected to 
receive on firing, by 
the yielding of the spring, and does not show any signs 
of injury after firing. There is also a new form of con- 
trolling-ram to bring the running out of the piece well in 
hand. This is very like the designs of Vavasseur before he 
joined Elswick, the movement being regulated by a control 
rod which enters a hollow piston in the press as the gun runs 
up, and is tapered so as to adjust the escape of the oil and 
running up of the gun to a nicety. The guns have three 
sighting stations. The general arrangement of the mounting 
is shown in Figs. 1 and 2. The ammunition is shown at A, 
the anti-friction pivots and springs are at B, and the breech- 
closing gear at C. 

The 10in. turret mounting for H.M.S. Devastation, designed 
and made by Sir Joseph Whitworth and Co., is shown in Fig. 5, 
p. 322, with the gun mounted, and the parts are seen more fully 
in Figs. 3 and 4, which shows the carriage and slide separate. 
Each mounting consists of two cast steel girders X X, con- 
nected by a transom Y and another transom Y! at the front 
end. The girders are cast with pockets, which receive rollers 
mounted on adjustable axes L. The angle of the slide is 
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When the liquid is forced in 
past the recoil ‘valve, 
the piston is moved 
forward, compressing 
the springs further, 
and, on opening a pas- 
sage between the storage 
cylinder and the recoil 
plunger, the springs re- 
act, force the liquid 
back again, and run the 
gun out. The run- 
ning-out valve which 
accomplishes this may 
be left open if desired, 
and then the gun will 
run out at once after 
firing. 
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ELSWICK MOUNTINGS, H.M.S. THUNDERER. 

serves to run in the gun without firing, and it can also be 
used to run it out by reversing the lever N'; 
working handle of the pump, which is ordinarily unshipped. 
F is a pump for making up any leakage that may occur at 
glands when firing, and when this pump is in operation the 
valve K must be open. The sighting is automatic. The gun 
is fitted with an elevating band of the naval service pattern, 
but provided with two arcs instead of one. One arc gears 
with the elevating pinion P', and the other with the sight 
shaft pinion S. The sighting shaft O is parallel to the slide, 
and communicates its motion to the racks on the tangent 
sight bars R by a spur wheel carried at the bracket. 

The elevation is made either from the platform by the hand 
wheel J, or from the centre or side-sighting stations, through 
shafting fixed to the roof of the turret, and geared with the 
elevating shaft. The elevating mechanism J? is the ordi- 
nary worm wheel, with friction plates driven by a worm J? 
on the elevating shaft J'. The shaftis carried on brackets K. 
M is a panel which enters a notch M! to hold the gun in the 
run in position during adjustment—this is a safety arrange- 


N® is the | 





To check the gun 
when running out and 
bring it quietly against 
the buffers, a throttling 
arrangement is provided 
on the. cylinder by an 
enlarged end screwed 
on the ram, which, 
near the end of the 
stroke, fits the cylinder 
pretty closely, though 
free for the rest of it. 
A portion cf liquid is 
thus imprisoned near 
the end of the stroke, 
and can only escape 
through the windage 
between the ram head 
and cylinder, so that 
in the course of an 
inch or two the 
velocity may be quite 
checked. 

The elevation and 
depression of the gun 
is effected by means 
of hydraulic presses 
secured to the framing, 
one under each side 


frame. They have 
trunk plungers and 
connecting rods  at- 


tached to bearings on the side frame. The hydraulic 
supply for these presses is obtained from a duplex hydraulic 
pumping engine, or continuous accumulator, placed in the 
ship near the turret, and connected by means of swivel pipes 
on the pivot with the hydraulic regulating valves in the 
turret, the exhaust liquid being returned to a tank under 
the pump in a similar manner. A duplicate pump and 
tank is provided as astand-by. A connection is constructed 
by means of jointed pipes, so that the recoil storage cylinder 
of the mounting can be readily emptied and re-filled by the 
hydraulic pump. The elevating valves are worked from 
three sighting platforms, one on each side and one central, 
the latter being arranged so that both guns can be worked 
from it. 

The sighting gear is Anderson’s patent arrangement, and 
consists, primarily, of a bar pivoted to the turret roof at the 
forward end, and connected by means of a rod with the 
mounting at the other; by which means it is caused to 
oscillate parallel to the axis of the gun when it is being 
elevated or depressed. The sights themselves are specially 
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designed for the arrangement to meet certain stipulated re- 
eager Te and they are fitted into sockets at the ends of 
the oscillating bars 5ft. apart. Each mounting has two sets 
of sights, one on each side, so that the central sighting 
station has command of one set belonging to each mounting, 
and the outer stations have only the sights belonging to the 
mounting on their respective sides. 








STONE’S PATENT BRONZE. 


For many years it has been fully recognised that both cast 
iron and steel are very far from being the ideal material for 
use in the construction of ships’ propellers. Cast iron at the 
best is but a poor material for the purpose, and is only retained 
in use on account of its cheapness and the ease with which 
it can be cast approximately to the required shape, much less 
experience being necessary than in the casting of other 
materials. Cast steel isa much superior metal, but is diffi- 
cult to cast and anneal so as to preserve the form the 
propeller is intended to have. Want of truth of form is a 
very serious defect in a propeller; but there is even a still 
greater inherent fault in cast iron and steel, viz., “ pitting,” 
due to the corroding action of the sea water, which is greater 
the warmer the climate. Owing to the roughened surface of 
the blades a greatly increased expenditure for fuel is 
necessitated in order to get the same duty out of them that 
they would give when new; besides which the blades become 
uséless in a few years and have to be replaced, and the old 
material is practically worthless. To remedy defects in form, 
due to the nature of the material, it is possible to do but 
little. Something may and has been done to preserve a better 
surface on the blades by applying in various ways a thin 
coating of brass cr copper, but none of these devices can be 
said to be practically successful. 

The old adage, that ‘‘ Prevention is better than cure,” holds 
good in this as in other cases. Following the advice of the 
adage, many attempts have been made to manufacture a 
suitable bronze or brass alloy which should not have the 
defects so objectionable in cast iron and steel for propellers. 
That these attempts have at last resulted in success there is 
now no doubt whatever. In the front rank of workers in this 
direction have been Messrs. J, Stone and Co., of Deptford, 
London, who for upwards of forty years have devoted special 
attention to the manufacture of alloys for railway and naval 
purposes. In conjunction with Professor Huntington this 
firm has for several years carried on expensive and laborious 
experiments with the object of producing a really trustworthy 
and in every way satisfactory material for propellers, and 
until they felt quite sure they had succeeded, no attempt was 
made to induce those interested in shipping to use it ; but in 
a comparatively short space of time this firm has fitted over 
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for that purpose will also be suitable for many others. 
it is known what the special p 
required, there is no difficulty in modifying its = 
considerably to get the desired results. The real difficult; 
is to produce an alloy which shall melt easily and cast soun 


position; have a high elastic limit, and be tough and suffi- 
ciently malleable and ductile. 


propellers ; it will, however, be obvious that an alloy suitable | requirements. 





To illustrate the properties of this alloy, 


When | we give below tests made and certified by Professor 
is for which the alloy is | Huntington. 


We may here remark that it is compara- 
tively easy to show good results by F eens out the best 
tests and rejecting the less good. These tests are cer. 
tified to be a continuous series, not selected. Professor 


without changing its character; be homogeneous in com- | Huntington certifies that he has made the following ten 


consecutive tests of Stone’s patent bronze, No. 3 quality, 


When this has been done, | for propellers, on the large testing machine in King’s College 
there is no difficulty in modifying it to meet special | laboratory :— 


Transverse Test Bars. Section, lin. by lin., 12in, between Supports. 

















For the oe of comparison the following may be taken 
| as the strengths of:—Cast iron, 20001b.; steel, 6100 1b.; gun- 
| metal, from 2600 Ib. to 3500 1b. 
Test for Tensile Strengths of Two Bars of Stone's Bronze—No. 3 
quality—of 4in,. diameter, by Qin. length on tested part, cast in sand. 
Loads in Ibs. _— in inches. 


| No. 2. 
2,500. a “006 
| 3,750.. 005... “013 
5,000... O16... “O21 
6,250. “026 “030 
7,500... “037 “040 
8,750.. “052 “060 
10,000. . “088 -092 
13,250.. “140 "134 
12,500. . aS 
18,750.. . aa torres 
14,000... 7 «tt as ff ee 
14,250... -390 oe 
14,500... “302 .. _ 
14,600... Broke.. — 


No. 1 shows an elastic limit of 17°05 tons, and a breaking 
strain of 33:20 tons per square inch. No. 2 bar shows an 
elastic limit of 17-05 tons, and a breaking strain of 31°84 tons 
per square inch. (Signed) A. K. Huntrneton. 
In comparison with the above, the following are the 
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\ diameter. 





Sn alco Loads on the centre of the bar (in Ibs.) _| Deflection eae 
¥ = — —_ _ on we! 

- 8000 8500 | 4000 | 4500 5000 | 5250 | 5500 5750 | 6000 | 6100 | 6200 | 6250 | 6400 6500 | 6600 rupture, in Ibs. 
u —- — |°3 | — 77} — | 107 | a-sefa-45| — | — | 2-68 - | 2°17 | 2°24 2°83 6650 
12 — — | | —.| %] — [rea] a-mlia] — | — |r} — | 239) — 2°12 6500 
18 — — {8 | — 10) — | 1-46 | 1-76] 2-97) — Gy Pg) etre ee 2°75 6100 
14 - “= | ey | — | Fy] — | aan | 2-99] a-ee | — | — | 2:78] 995 | 8°05) — 3°05 6500 
15 18 96 | 89 | 57 | -88| 1°00 | 1-18 | 1°88 1-65 | am} 198) — | — | — | — 2°80 6350 
16; - — | °82 _ “76 | — | 1°04 1°25) 146 — —- |10) — a = 2°00 6400 
16. me ees ae a eae fe Prins “yy he ea ee 1°55 5900" 
163 SSS | PERE SS RD SR oy a sas Me ices pare pea 1°84 6200 
16, — —|-a | — | we} — } 1-00 aeojasr — |] — | — | —| - 1°72 6100 
165 — a | A) — Fas lee) | — | — | = 2°00 6000 





* This bar had been damaged for testing in transit. 
(Signed) 
Metallurgical Laboratory, King’s College, Strand, London, W.C. 


A. K. Huntinaton, A.R.S.M., F.LC., F.C.S., &e. 


Strain in lb. 
000... 


Deflection in in, 
4, oo 06 “29 


4,500 “42 
5,000 “él 
5,250 “73 
5,500 “85 
5,750 . ol 
6,000 1°16 
6,100 1°25 
6,200 ° aan 
6,300 " 

6,400 ee 
6,500 ° “54 
6,600 . 1°68 
= is 
6,800 “10 
6,820 - 2°32 


* e820 Ib., or ‘over 60cwt ‘per square inch.” 
(Signed) A. K. Huntineton. 

If we had these tests, good as they are, alone to go by we 
might have hesitated to call special attention to what is being 
done by Messrs. J. Stone and Co. in this matter; but we have 
no hesitation, since these alloys are in actual use by the navies 
of Italy, Spain, Holland, Russia, and Austro-Hungary, and by 
such firms as the Fairfield Company, of Glasgow; Caird and 
Co., of Greenock; Earle’s Shipbuilding Company, of Hull, &c. 
Messrs. J. Stone and Co. are, we understand, employing about 
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PROFESSOR HUNTINGTON’S{DIAGRAM OF TESTS OF STONE’S BRONZE 


fifty of these propellers in vessels of all classes, including 
mail steamers, ironclads, cruisers, torpedo catchers and 
boats, cargo vessels, &c., and in no case has anything what- 
ever gone wrong. 

When melted this alloy runs freely, and with proper care 
produces perfectly sound castings of a fine close grain and 
true in form. The surfaces of the propeller blades being 
much smoother than in the case of steel, the propellers work 
in more solid water, increasing greatly their efficiency, which 
is obtained not merely at first but permanently, because this 
alloy, unlike steel, is not attacked and pitted by the sea water. 
The efficiency of steel blades decreases rapidly, whilst it is 
practically constant for the bronze alloy; thus an increased 
speed is obtained for the same consumption of fuel, or the 
same s may be maintained with a decreased consump- 


tion of fuel, either of which represents a considerable gain | 


from a monetary point of view. 

It is not, however, fair to credit the perfection of the 
casting and the smoothness of the surface with all the 
advantages gained by the use of these special bronzes. Part 
of this gain is undoubtedly due to its being possible to make 
a much finer and more theoretically perfect blade than with 
gun-metal, which is weaker; or with steel, which becomes 
reduced in quality by corrosion. The question of cost must 
not be overlooked in our search for efficiency; but even in 
this, where the bronze might expect to be at a great dis- 
advantage as compared with steel, it proves in the long run to 
be economical. Thus, if we assume the average life of a vessel 
to be, say, sixteen years, the propeller, if of steel, would have 
to be renewed four times; whereas, if it were made of bronze, 
it would last the whole of that period. Therefore, even if the 
price of this allcy is taken at double that of steel, there will 
be a saving of one-half in the cost of the propeller during the 
life of the vessel. In this calculation the time lost and 
expense incurred in renewing the steel blades, which are a 
dead loss to the shipowner, are not taken into account, to 
say nothing of the saving in coal bills, which alone would 
pay for the total cost of the propellers during the life of the 
vessel over and over again. 

In these days of keen competition and narrow margins 
shipowners cannot afford to neglect anything which will, in 
however small a degree, give them an advantage. Practical 
experience has shown that the gain in using bronze propellers 
is considerable, and one which, already recognised by very 
many, before long must inevitably be taken advantage of by 
all. We have so far spoken of this alloy?as suitable for 


22 tons per square inch, from which it appears that cast 
Stone’s bronze is double as strong as the best gun-metal, and 
half as strong again as wrought iron. 
Tests for Torsional Streagths of Two Bars of Stone’s Bronze—No. 3 
quality—5hin. by Fins Cast in sand. 
Fractions of a revolution. 





Turning moment s + 
in inch Ibs. No. 1. No. 2. 
1195 ee 010 “010 
1625 013 “O13 
2170 019 “019 
2715 033 *032 
3250 “066 *067 
| 3798 "112 — 
| 4340 “178 “194 
5425 *372 “396 
6510 wis “617 664 
6817°9 .. ee *765 
7142°5 *780 _ 


(Signed) A. K. Huntineton. 
Test for Resistance to Compressive Strain of a Bar of Stone's Bronze— 

No. 3 quality—cast in sand, Of hin. diameter by lin in length. 
Reduction in 
length, calcu- 
lated 
bulgings 
measured on 


Indicated on Machine. 


Weight applied Apparent Actual compres- micrometer 
in Ib. compression, sion or set. callipers, 
5,000 .. o WS .. 083. +. °004 
7,500 . “071 *051 “012 

10,000 . “100 079 “039 
15,000 . “183 “150 “110 
20,000 . *260 220 174 
25,000 k _ 


Supe «NR Aa -. gaundinn tae 

= 127,356 Ib., or over 56 tons per square inch. 

(Signed) A. K. Huntineton. 

The above tests for tensile strength and the selected test 
given below for transverse are higher than any yet recorded 
for metal now in use for propeller blades. They show what 
results, with ordinary care, can be obtained with this metal. 
Still greater things may be expected of it with increased 
experience. 





Test for Transverse Strength of a Bar of Stone’s Bronze—No. 3 
quality—l2in. by lin. by lin. Cast in sand, Subjected to steady 
pressure. 

7 in Ib. Deflection in in. 

p “2 oe "14 
3, "19 


| strengths, as given by Molesworth and other authorities—of | 500 men at their works at Deptford, and have over forty 
best gun-metal 15 tons per square inch, and wrought iron | furnaces which are in full blast every day; and, in addition 


to these, they have agen = ange d furnaces especially erected 
in various ports for melting this alloy in large masses, in 
which propellers and propeller blades, &c., weighing 4 to 15 tons 
can be cast. They have also the advantage of being able in 
their own works to finish propellers ready for fixing. 








THE Hv and District INstiITuTION OF ENGINEERS AND 
NAVAL ARCHITECTS. — On Tuesday evening, the 14th instant, 
a oe on ‘Forced Draught on Steamships” was read 
by Mr. A. E, Seaton (Earles’ Shipbuilding and ees | 


| Company), member, in which he treated the subject of fore 





combustion from an historical aspect, and he enumerated the 
objects in view, and also the advantages and disadvantages and 


| dangers attending the use of forced draught, and pointed out 


many of the evils to be avoided and the precautions which should 
be taken in order to insure success, ‘‘ Forced draught” was de- 
fined as ‘‘any means whereby the products of combustion are 
caused to flow from the chimney at a greater velocity than that 
due to a column of air of different specific gravity from that of 
the surrounding air, or any means whereby tae inflow of air to the 
furnace is greater than that due to the draw of the chimney from 
above cause.” In er the subject of combustion generally, 
Mr. Seaton clearly described the various systems which had been 
introduced, amongst other systems mentioned being: (1) the 
steam blast using exhaust steam as in the locomotive ; (2) the 
steam jet using live steam from the boiler; (8) by blowing 
on the fire with bellows, as first used by Ericsson and Braith- 
waite in 1827 ; (4) by blowing into a cl ashpit—and furnace— 
as in Howden’s, Fothergill’s and Main’s systems ; (5) by blow- 
ing into a closed stokehold, as carried out in the English Navy 
and elsewhere ; (6) by exhausting the products of combustion—by 
other means than by exhaust steam or steam jet—by a fan in the 
base of the funnel, as in Martin’s system of indu draught. In 
continuation of the subject the lecturer compared the results 
obtained upon a number of vessels working under forced and 
natural draught, and in conclusion pointed out that it would be 
impossible to obtain with natural draught the results which are at 
resent obtained under a closed ashpit or closed stokehold systems. 
n the discussion which followed, much valuable information was 
given = the members who took part therein, amongst whom were 
included Messrs. J. Spear, R. Carson, W. B. Dixon, M. Stirling, 
and J. R. Smith, and as a large number of the members were 
ready to give their views and experiences on the subject, the dis- 
cussion was adjourned until the next meeting of the Institution, 
which has been arranged for Tuesday, the 28th inst: 








Aprit 24, 1891. 


THE ENGINEER. 


327 








THE FRAGER WATER METER. 


























THE FRAGER WATER-METER. 


A WATER-METER, which we illustrate above, has been 
patented by M. Frager, and is being introduced into this 
country by Mr. Reginald Wilson, Prince’s-mansions, West- 
minster. It is one which has, we understand, already 
been thoroughly tested, both in this country and on the 
Continent, and of which more than 90,000 have been manu- 
factured and are in use. The meter is a simple workmanlike 
machine, which will be readily understood by reference to 
the drawing. 


tion of being very accurate, and of requiring no looking after 
and no lubrication. 

It consists of two vertical cylinders C and C! placed side 
by side, containing the pistons P and P'. Above these is the 
valve block D, which has two vertical surfaces containing the 
orifices 1, 2, 3, 4, and 5, and over which the slipper blocks 
T T' slide. A cover containing the inlet E and outlet S, and 
carrying the clockwork and the dials, covers the whole. Its 
action is as follows :—The water enters at E, and goes 
through the grating J, and fills the valve chest all round the 
bloc ; — into the cylinders, and goes out through 8. 
This is effected as follows :—The surfaces G G' have always 
one of their orifices uncovered, say 1 and 2, as in the sketch. 
It will be seen that, with the pistons in the positions shown, 
the orifices 3 and 4 communicate through the grooved slipper 
blocks with the discharge S. The orifice 3 represents the top 
of the piston P, and the orifice 4 represents the top of 
piston P?. The orifices that are uncovered, viz., 1 and 2, 
represent the bottom of P and P! respectively. The pressure 
of the water on the underside of P raises it, and in doing so 
forces the water that was on the top through the opening 3 
across the slipper block to S, and on completing the stroke 
makes the slipper T cover orifices 2 and 8—thereby connect- 
ing them together—and uncover 4, so that the pressure on 
the underside of P', which kept it up while 2 was open, is 
removed, and the water rushes through 4 and pushes it 
down, forcing the water that was below P! out through 2 
and 8. P? in its turn pulls down the slipper T!, puts 1 and 
5 in communication, and enables the water to force down P 
through No. 8. The piston-rod R in coming down actuates 
a ratchet and pinion which work the dials. The pistons have 
now returned to their original positions shown in the sketch. 
The motion we have described continues indefinitely going 
through the pave described, and stops obviously simul- 
taneously with the turning off of the water. It is claimed 
for these meters that they will measure under 3ft. head of 
water, so that they produce practonty no diminution of pres- 
sure in the system on which they are placed. 








COMPLETION OF THE PANAMA CANAL. 


Tus week is published the report of M. Bonaparte-Wyse, 
who has just returned to Paris a Central America, whens 
he has, on behalf of M. Monchicourt, the liquidator of the 
old Panama Canal Company, successfully completed negotia- 
tions with the Columbian Government for an extension of 
time in order to allow of a re-constituted company carrying 





It is one which has probably been used more | 
than any other abroad, and has earned for itself the reputa- | 


on the work of cutting through the isthmus. A perusal of 
this report leads one tc the conviction that there is at least 
one man endowed with enough enthusiasm and ene to 
rise superior to the crushing difficulties that have brought a 
feeling of utter helplessness upon the unfortunate share- 
holders. It is true that this man is M. Bonaparte- 
Wyse, whose name and reputation depend upon the 
successful completion of the work, but lest his views 
should be considered as somewhat too sanguine, they are 
supported by engineers who accompanied him to the isthmus 
with a view to making a fresh survey of the route of the pro- 
jected waterway. M. Wyse was himself the promoter of the 
scheme for cutting through the isthmus; and as the result 
of his recent visit to Central America he revives the proposal 
which he originally made, of completing the <slectobicg by 
means of a central artificial lake. A principal point is made 
in the report of the economies which, in the opinion of the 
| engineers, MM. E. Jacquemin and P. J. Sosa, might be 
;made. This consists chiefly in the utilising of the water 
| power available for the transport of the material extracted. 
| By this means the work might be completed in five or six 
years, and much economy would consequently result in the 
| estimated expenditure, which is calculated for a duration of 
| eight years. 
The idea which M. Wyse presents for completing the canal, 
| and which is a modification of that conceived in 1879 by the 
| chief engineer of bridges and highways at Lépinay, is 
| described by him as being both simple and brilliant. It is 
| that there should be constructed a central fresh-water lake 
nearly twenty-two miles in length, and having an area of 
9000 hectares. The lake would be about thirty metres above 
the mean level of the two seas, and would be reached on either 
side by three double-chamber locks, connected with each 
other. The locks on the Atlantic side would be nearly 
fifteen miles in length, and those on the Pacific slo 
about nine miles in length. This in the main is the 
recommendation of those French engineers who, since 
the collapse of M. de Lesseps’ scheme, have been bringing 
forward a with a view to attracting. sufficient capital 
| to take them up. Itis, indeed, generally considered in France 
as being the only plan by which the engineering difficulties 
can be overcome. It avoids the danger of an irruption into 
the canal works of the erratic waters of the river Chagres, 
and reduces the liability to damage from the frequent shocks 
of earthquake. Moreover, by covering a vast area of mala- 
| rious morass with water, another impediment to M. de 
| Lesseps’ scheme—which existed in the fearful mortality of 
| the workmen—will be greatly removed. M. Wyse points out 
| that the creation of this lake will have advantages that 
| cannot be over-estimated. It would take sixteen hours to 
| traverse the isthmus, of which one half of the time would be 
Vessels would, how- 





| occupied in passing through the locks. 
ever, be able to go at full speed across the lake, when not 
only would the ships’ bottoms be benefitted by the action of 
the fresh water, but opportunity would be afforded of clean- 
ing the tubes of the boilers, and taking in supplies of water. 
According to the report, the general feature of the scheme 
seems practicable enough, but the methed by which it is to 
| be carried out is left entirely for future consideration. What 
| M. Wyse says, in effect, is that no time should be lost in 





resuming the work of making the canal, and that the details 
of carrying out the undertaking should be studied as the 
work progresses. On the face of it, this recommendation 
is as dangerous as could well be conceived. It is 
obviously a lesson derived from the failure of M. 
de Lesseps’ scheme, which, having been carefully thought 
out and all preparations made, succumbed ly to the 
unfitness of the plant and material employed. The analogy 
is a specious one. It is well known that the collapse of the 
late scheme was largely due to the fact that the engineer, in 
drawing up his plans, depended too little upon his own 
observation, and that consequently he misjudged the 
character of the difficulties he would have to encounter 
at the Isthmus of Panama. Had he made a complete 
personal survey of the isthmus, and then planned out the 
whole work before turning the first sod, it is probable that 
the result would have been different, though he could hardly 
have anticipated an a other than his own in fol- 
lowing the recommendation of M. Wyse. The Corinth 
Canal is another case in point. An enormous expenditure 
was made before the whole of the difficulties of the under- 
taking had been fully grasped, and the way in which 
mistakes have been made in carrying out the work} is 
lamentable to behold. But M. Wyse does not think that the 
preliminaries incidental to a great undertaking are as neces- 
sary as that the work should be begun at once, and he appor- 
tions the work in instalments in a way to secure the comple- 
tion of the canal in five years. Judging from the present 
aspect of affairs, however, it is extremely probable that 
M. Wyse will have to wait. The substantial figure of twenty- 
four millions sterling is not now to be raised among French 
investors in a day, and it would be something strange indeed 
if the systematic yearly apportionment of operations proposed 
by M. fe were in any way observed. 

The scheme presented to the liquidator of the old company 
is plausible enough to suggest the probability that with pru- 
dence and forethought it might be successfully carried out. 
But before this can be done it is necessary that the con- 
fidence of the French public should be restored. It will, how- 
ever, be a long time before they will forget the way in which 
their fingers were burnt over the scheme of M. de Lesseps. 
So much money has been lost in connection with Panama 
and Corinth, that for some time to come they will fight 
exceedingly shy of such engineering undertakings ; and it is, 
moreover, doubtful whether there is available sufficient 
capital after the extensive participation of the French public 
in recent Government and other enterprises. An attempt 
will probably be made, in the event of the scheme failing to 
find support in France, to launch it in other countries, but 
here again there is likely to be some distrust in consequence of 
the progress which is being made with the competitive water- 
way of Nicaragua. Neither in France or elsewhere will there 
be found many people ready to throw good money after bad, 
especially upon an undertaking that has proved to be too 
much for one of the greatest celebrities of the day. In the 
meantime it is certain that a great many efforts will be made 
to remove from the shoulders of French engineers the heavy 
burden of defeat. It will be something akin to an attempt 
to raise valuable treasure that has sunk into quicksands. 
Millions of money may be spent upon the work, but the 
return is hardly likely to recoup the speculators for their 
outlay. It is certain, however, that failure will not arise 
from the despondency of the promoters. M. Wyse is con- 
vinced that the progress of the work will reveal ‘agreeable 
surprises rather than deceptions,” and yet he affirms that 
he has placed the prospects of the canal in the worst light. 








AvuToMATiIC TRAMWAY, DUNDEE Harpour. — This tramway 
— has been designed by Mr. David Cunningham to facilitate 
the disposal of cargoes of jute bales, landed by rapid means at 
Dundee Harbour. These bales are 4ft. in length, fully 18in. in 
width and depth, and weigh about 400lb. The system of carriage 
is automatic, so that in the loading, drawing, and discharging of 
the bales neither men, boys, nor horses are required. The sole 
motive power for ail the operations is a stationary steam engine, 
and the means of conveying the power an endless wire rope. The 
trains are constructed so as to take on their own loads and 
discharge them, and also to pass over the unavoidable gap in the 
wire rope. ‘These operations are all done automatically, and 
while the trains are runni For the purpose of loading, the 
bales are placed beforehand upon an inclined shoot above the 
tramway, which is furnished with rollers. These shoots with 
their loading apparatus may be readily moved along the tramway 
so as to suit the adore of vessels, When the quay is required 
for other purposes the shoots may be rolled away altogether, and 
the gap over the tramway closed up. This will not interfere with 
the running of the trains or the discharging of adjoining cargoes of 
jute. As the trains pass the leading places the leading carriage of 
each section actuates mechanism in such a manner as to cause the 
bales immediately to descend upon the platforms of the carriages. 
As the trains pass the discharging places the carriages are canted, 
so as to cause them to empty their loads. The piece of tramway 
which has been designed for the transport of jute bales is com- 

lete and in working order as a short experimental section. Five 
es, which weigh nearly a ton, are intended to be carried by each 
section of a train containing five carriages, that is, a bale occupies 
one carriage. The bales vary in length, width, and depth, but this 
is a matter of no importance, for, although they may partly rest 
upon two carriages, their security in carriage and discharge is not 
affected thereby. An important feature of the system is that there 
may be numerous loading and discharging places, each independent 
of the others, and, as designed, there are six loading and prac- 
tically any number of discharging places. This admits of a great 
amount and complexity of work to be done with perfect 
automatic certainty, Another important feature is that these 
loading and discharging places may be altered in position when 
the trains are running. The value of being able to shift the 
loading places consists in their ability to suit vessel’s hatchways. 
The bales may be discharged at any point, so as to command the 
area of the floors of extensive sheds or warehouses. This system 
is competent, when applied at a harbour, to convey goods from the 
ship’s side to sheds situated hundreds of yards distant. By such 
means there may be realised great expedition in discharging 
cargoes, and great facilities for their inspection, assortment and 
weighing after discharge, and thus shipowners and merchants 
would realise great benefits. Harbour authorities would also reap 
the benefits derivable from great expedition, for the quays would 
be more fully utilised, and more work could be done on the same 
quayage. Hence expenditure on new dock works would be post- 
poned. The working of a system which could be wrought from 
one central stationary engine would obviously be unprecedentedly 
economical. In reply to the anticipated question whether the 
application of such a system would not lead to the choking of even 
extensive sheds with heaps of goods, it may be said that the same 
system may be employed to convey the goods to warehouses at a 
distance from the Rickour: The method of carriage may be 
applied to the purpose of carrying miscellaneous parcels, which 
would be contained in crates formed to receive them. The lines 
may be numerous, and extend to considerable distances, and yet 
be operated throughout by but one central steam engine, 
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LEGAL INTELLIGENCE. 


COURT OF APPEAL. 
(Before LonDs Justices LINDLEY, BowEN, and Kay.) 
April 11th, 1891. 
TUCKER wv. KAYE. 

THIS was an appeal by the plaintiff from a decision of Mr. Justice 
Romer. The action was brought by Mr. Arthur Treadwin Tucker, of 
55, Great Russell-street, W.c., lock, safe, and strong room manu- 
facturer, against Messrs, Joseph Kayeand Sons, of 93, High Holborn, 
lock manufacturers, for an alleged infringement of the plaintiff's 

tent (No. 5080 in the year 1886) for improvements in locks and 
latches. The plaintiff described his invention in his specification 
as follows: «My invention consists in making latches and other 
locks without any externally projecting bolts, thus avoiding the 
projecting sharp-edged bolts of coders locks and latches, which 
are apt to damage the clothes of passers-by. I arrange the bolts 
of locks so that when they are drawn back by the key or door- 
handle entirely within the lock they are held in that position 
while the door remains open, but in closing the door another bolt, 
which, like the main bolt, does not project beyond the face 
plate, comes to bear against a slightly raised part on the striking 
plate, and is thus moved, releasing a detent, and so allowing the 
main bolt to advance and become engaged in the striking plate.” 
Then, after describing the mechanism in detail, the intiff 
declared his claim to be ‘‘in combination with the main bolt urged 
forwards by a spring, a detent holding the bolt back when the 
door is open, but rel d by a projection on the striking plate in 
the act of closing the door, substantially as and for the purpose 
herein set forth.” The object of the defendants’ invention was 
automatically to wedge a door tight in its place when closed, 
without hard slamming. It was thus described in the specification 
in the year 1888:—“‘ It consists in arranging the lock bolt to shoot 
out straight from the door m yee force of springs, and for the 
— of withdrawing the lock bolt from the striking plate rack 
teeth may be formed on one side of the same, which gear with a 
pinion mounted in the lock case, the lock bolt, when withdrawn, 
being held back by an arm mounted on a pin, and which is automa- 
tically released on closing the door by the lock bolt coming in con- 
tact with the incline of the striking plate, by which it is moved 
inwards, the springs compressed, and a bar released, so that on 
the lock bolt arriving opposite an opening it is forced out by the 
before-mentioned springs, and, being formed wed shape, fitting the 
angle of the flange of the striking plate, holds the door tight in its 
place.” The defendants denied the infringement, and they also 
disputed the validity of the intiff's patent, and they relied 
particularly on a patent granted in 1881 to a Mr. Wilson, of Leeds, 
which had the same object as the plaintiff's, the only distinction 
consisting in some slight difference in the mechanism by which this 
object was obtained. Mr. Justice Romer considered that there 
was no such invention by the plaintiff in his lock as would properly 
form the subject of a patent, and, further, that there was no 
infringement, and he dismissed the action. The plaintiff appealed. 

Mr. Bousfield, Q.C., and Mr. Neill were for the appellant ; Mr. 
Aston, Q.C., Mr. H. Greenwood, and Mr. W. Waugh were for the 
"Tae Con hout call 1 for th dents 

e Court, without ing upon counsel for the respondents, 
dismissed the appeal. ” 

Lord Justice LINDLEY thought that upon the fair construction of 
the plaintiff's specification there was no infringement, and he 
preferred to base his judgment upon that ground. But bis Lord- 
— also doubted whether there was any novelty in the invention, 
and whether it was a proper subject-matter for a patent. 

Lord Justice BowEN ommmel. 

Lord Justice Kay considered it clear that there was no infringe- 
ment ; he also a that the two other grounds on which the 
action was resisted were equally well founded, viz., that the 
plaintiff's patent was bad for want of novelty, and that the 
difference between his invention and Wilson’s was so small that it 
ought not to be subject-matter for a patent. 











JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
(Present—LorD Watson, Lorp Hosuyouse, Lorp Morris, Sir 
RICHARD CovucH, and LORD SHAND.) 

April 15th, 1891. 

JABLOCHKOFF’S PATENT (ELECTRIC LIGHT). 

This was a petition of the Electrical Engineering Corporation, 
Limited, for the prolongation of letters patent dated May 22nd, 
1877, granted to Mr. Paul Jablochkoff for the invention of ‘‘a new 
process of producing and dividing electric light, and apparatus 
therefor.” 

Mr. Moulton, Q.C., and Mr. Roger Wallace were counsel for the 
petitioners; Mr. Henry Sutton for the Crown. 

Mr. MovLTON said he was obliged to put before their Lordships 
a difficulty in his way which his clients had only learned within 
the last few days—namely, that the opponents were going to bring 
before the Judicial Committee a certain prior publication which 
they alleged anticipated his clients’ patent—viz, a paper read at a 
meeting of the Society of Telegraph Engineers on May 9th, 1877. 
The paper was communica’ by some unknown n, and 
without Mr. Jablochkoff having anything to do withit. Con- 
sequently, he was obliged to admit that that prior publication 
rendered the patent invalid unless there should be a confirmation 
under the powers of the statute 5 and 6 William IV., c. 83, sec. 2. 
He asked their Lordships to allow him to amend the petition by 
adding a prayer for confirmation, or he invited them to prolong 
the patent on the present petition, he undertaking that, until 
confirmation, no claims should be made thereunder. 

After some discussion, their Lordships suggested that the 
matter should stand over for a time, so that Mr. Moulton’s clients 
might consider what steps they should take as to filing a fresh 
petition. 

Mr. Mouton acceded to this course, and the matter was 
accordingly adjourned until the 22nd inst., when the matter came 
before Lord Watson, Lord Hobhouse, Lord Morris, Sir Richard 
Couch, and Lord Shand. 

The ATTORNEY-GENERAL said he had nothing in the least to say 
with reference to any relaxation of the rule which their Lordshi 
thought fit. It would be his duty to contend on behalf of the 
public, when the application came on for hearing, that it was not 
a case in which the patent should be confirmed ; but he was not 
dealing with that now. He submitted that their Lordships should 
be satisfied that sufficient notice was given, and he suggested that 
advertisements should be inserted in the London Gazette, two 
London newspapers, and electrical newspapers. 

Lord Watson said their Lordships were of opinion that this was 
a case in which the rule with respect to notice might be relaxed 
without detriment to the public. They would fix Wednesday. 
May 13th next, for the ayy 4 of bot titions. They woul 
dispense with the provisions of Rule 1, and direct that the peti- 
— give due notice of the hearing of the petition for confirma- 

ion. 





HIGH COURT OF JUSTICE—QUEEN’S BENCH DIVISION 
(Before Mr. Justice SmitH and Mr. Justice GRANTHAM.) 
April 20th, 1891. 

LANGE v% BARTON, 

This case, which came from the Mayor's Court, raised a curious 
and interesting question—whether a buyer who knows that the 
seller of an article is, under some mistake, selling it at half its real 
value is bound to disclose this to him, or may knowingly take 
advantage of the mistake, and so get the article at half the true 
price and value. It appeared that Barton had had an offer of a 





crane from one Waddell at a price of £200, and Lange writing to 
Barton that he wanted a crane, wrote to him that he could have 
one of 20 tons for £250. On April 16th last year Lange wrote to 
Barton: ‘‘Do you know of a crane,” &c. On the 18th Barton 
wrote to Lange: ‘‘I am offered a crane of 20 tons, and you can 
have it at the price of £250.” Then on April 24th Lange went to 
see the crane and saw it, but Waddell’s foreman then told him 
that there had been a mistake as to the price to Barton, which 
would be £450, and not £200. Lange at once went to Barton, and 
said that—saying nothing about that told him—he would take 
it at £250, telling him also that the foreman wanted to enter 
into prices, but that he had declined to do so; but Waddell 
writing to Barton to tell him of the mistake as to the price of the 
crane, he informed Lange, and declined to deliver it to him at the 
— of £250. Thereupon Lange brought this action against 

rton for the non-delivery of the crane at that price. The Assis- 
tant Judge of the Mayor’s Court was of the opinion that the ques- 
tion was whether or not Lange was under any legal duty to disclose 
the truth as to the price to Barton, and thought that he was under 
no such duty. He put to the jury three questions: (1) Did the 
foreman inform plaintiff on the 24th that there had been a mistake 
as to the price! To which they answered Yes, (2) Did the 
plaintiff accept the defendant's offer of the crane at the price of 
£250 on the 24th, at the time of the inspection! Answer, No. 
(3) Did the foreman inform plaintiff at time of the inspection that 
the real price was £450! Answer, Yes. And after hearing the 
question of law argued he entered the verdict for £75, the agreed 
amount of damages, holding that Lange was under no legal duty 
to Barton to inform him of the fact of which he had become aware, 
that Barton would have to pay £450 for the crane. 

Mr. J. E. Bankes, for the defendant, moved to enter the verdict 
for him on these findings. 

Mr, GAsKELL—with Mr. RivinctoN—appeared for the plaintiff 
in support of the verdict, and insisted that Lange was under no 
legal duty to disclose the truth as to the price. 

The CourT came to the conclusion that the judgment for the 
plaintiff—the buyer—was wrong, and that it should be entered for 
the defendant. 

Mr. Justice A. L, SmiTH, in giving judgment on Saturday, said 
that Barton had been, as he unders , offered the crane for 
£200, and offered Lange to sell it to him for £250, putting on £50 
as a profit. Then Lange went down to see the crane, and saw it 
on the premises of Waddell, at that time there being no binding 
contract. Waddell’s foreman then told him the price to Barton 
would be £450, and then Lange went to Barton, and, without 
telling him tie fact, said he would close with the offer for £250. 
The question was whether Lange was entitled to sue Barton on 
that contract. He thought not, for Lange knew that Barton was 
acting under a mistake, known to himself and not known to 
Barton; and not only that, but he told Barton that the foreman 
wanted to enter into the price, but that be declined to enter into 
it, whereas the truth was that he was informed all about it. Now, 
he was of a that the concealment of the truth, coupled with 
this untruth, disentitled Lange to recover on the contract so 
obtained, for Lange knew that Barton was contracting to sell a 
£200 crane, whereas in truth it was a £450 crane. 

Mr. Justice GRANTHAM was of the same opinion, observing that 
here there was concealment of a fact, and a false statement made 
by Lange, known to be false, and which was calculated to deceive 
Barton, as to the price not having been entered into, whereas the 
true price had been disclosed. e case, therefore, came within 
the principle laid down by Lord Cairns in “ Peek v. Gurney,” and 
Lange could not maintain this action on the contract. 

Judgment accordingly. 

Leave to appeal was refused, Mr. Justice A. L. SMITH observing 
ee the plaintiff had no moral right, nor, he believed, any legal 
right. 





PITT-RIVERS—APPELLANT, GLASSE—RESPONDENT, 

This was a locomotive smoke nuisance case, which raised an 
important question as to the onus of proof. The Locomotive Act 
of 1861—24 and 25 Vict., c. 70—enacted that every locomotive 
used on any highway shall be constructed on the principle of con- 
suming and shall consume its own smoke, “‘and any person so 
using a locomotive which shall not be so constructed or shall not 
consume its own smoke shall be liable,” &c. Then the present 
Act—41 and 42 Vict., c. 77, section 30—enacts that ‘‘ every 
locomotive shall be constructed on the principle of consuming its 
own smoke, and any person using one not so constru or 
not consuming, so far as practicable, its own smoke shall be 
liable,” &c. A the present case, the late Mr. Glasse, Q.C., 
had taken out a summons against the appellant under this 
enactment for using a locomotive on a highway not so con- 


struc as to consume its own smoke and not consuming it so 
far as practicable. At the hearing the prosecutor gave evidence 
that the engine used on the highway ‘‘ emitted dense clouds of 


smoke.” Then it was objected on the part of the defendant that 
the prosecutor should give evidence that the engine was not so 
constructed as to consume its own smoke, but the magistrates held 
otherwise. Then it was objected that the prosecutor should give 
evidence that the engine did not consume its own smoke so far as 
practicable, but this also was overruled by the magistrates, who 
thought the onus of proof was on the defendant. Evidence was, 
however, then given on both sides—that is, witnesses were called 
for the defence as to the construction of the engine, and then 
“rebutting evidence” was given for the prosecution. Upon the 
whole of the evidence the magistrates were of opinion that the 
evidence given on behalf of the defendant had not proved that 
the locomotive was cunstructed on the principle of consuming its 
own smoke, and evidence was not produced on his behalf as to the 
description of fuel used when working the locomotive to show that 
the best means were for causing the locomotive, as far as 
practicable, to consume its own smoke, and the magistrates were 
satisfied on the evidence that the locomotive was not consuming 
so far as practicable, its own smoke. They therefore convi 
the defendant, but at his desire stated a case to raise these 
questions :—(1) Whether it was in law incumbent on the prosecutor 
to prove that the locomotive was not constructed on the principle 
of consuming its own smoke; (2) whether it was incumbent on him 
to prove that the defendant was not using the best means prac- 
ticable for the engine consuming its own smoke. 

Mr. CHANNELL, Q.C. (with Mr. E. Bray) appeared for the 
defendant in support of his appeal, and contended that the 
magistrates were wrong in their view as to the onus of proof. The 
general principle was that it was for the prosecutor to make out 
his case, and this case was no exception to the rule. [Mr. Justice 
A. L, SmirH: The question in substance is whether the prosecutor 
need give any evidence as to the construction of the engine, &c.] 
Yes ; and the burden of proof is on the prosecutor. [Mr. Justice 
GRANTHAM : But here there was evidence given on both sides, and 
the magistrates were satisfied on the whole of the evid 80 


far as practicable.” But he need not prove that it was not doing 
so on account of something in the coi ction of the engine. It 
was enough to show that the engine was in fact emitting large 
uantities of smoke. And on that proof being given the onus is 
rown on the defendant of proving that the engine consumed its 
own smoke ‘‘as far as practicable.” It seemed to him, therefore, 
that the conviction must be supported. 

Mr. Justice GRANTHAM agreed, and fos that the magis- 
trates need not have stated a case, as they had found on the whole 
of the evidence that the engine was not ‘‘ constructed as to con- 
sume its own smoke,” All that the prosecutor had to prove was 
that, in fact, the engine was emitting smoke and did not consume 
its own smoke, which throws the onus on the defendant. 

Appeal dismissed. 








CATALOGUES RECEIVED, 


Browett, Lindley, and Co., Limited, Manchester. The Elec- 
trical Engineer's Vade Mecum, or Synopsis of Powers and Sizes of 
Engines for Electric Lighting. A nicely-arranged little catalogue, 
with sufficient particulars of these engines to enable an engineer to 
obtain the particulars necessary for preliminary estimates. 

Fleming, Thos., Son, and Co., Halifax. Tanners and Curriers, 
and Manufacturers of Oak k and Tanned English Leather 
Machine Bands, A catalogue of machine and other belts and 
various ase leathers, and facts concerning them. 

Frederic Nell, Mark-lane. The Victor Turbine. 
that does give information on its subject. 

Arnold, E. J., Leeds. Desk Benches and Models for Manual 
Instruction in Woodwork in schools. 

Rose, Downs, and Thompson, Hull. Oil Mill Machinery, Oil 
Refiners, and Grain Warehousing Machinery. This is a new 
edition of a very carefully-compiled catalogue and description of 
these classes of machinery. Wants the name on the back. 

J. Spencer, tegen 5 Tubes of all kinds, 

Laing, Wharton, and Down, London, W. Plant, Accessories, 
and Fittings for Incandescent Electric Lighting. This is a well- 
executed quarto catalogue, and a very slight extra cost would bave 
thickened up the back so that it might have had a name upon it to 
distinguish it from others. 

J. Bagshaw and Sons, Batley. Pulleys, couplings, power trans- 
mission apparatus, sand mixing machines, &c., turbines and- 
sluices. A handy catalogue of the handy size. 





A catalogue 








LAUNCHES AND TRIAL TRIPS. 


THE second of the three steam hopper barges for the Corporation 
of Preston, ge launched from the yard of Messrs. William 
Simons and Co., of Renfrew, has been tried on the Clyde, with 
results in every way satisfactory alike to owners and builders, 
The measured mile was run at Gareloch, where the vessel attained 
a speed of nearly ten miles, which was considerably in excess of 
that contracted for. Afterwards the vessel adjusted compasses 
and left for ber destination, 

The Sinclair, of Hartlepool, took her trial trip on the 15th inst. 
She has been built by Messrs. Short Brothers, Pallion, and engined 
by Messrs. Wm. Allan and Co., of the Scotia Engine Works, the 
whole of the work being done under the superintendence of Mr. 
G. N. Arnison, jun. e vessel is 180ft. long and 29ft. broad, and 
her hold is 12ft. deep. She has been specially constructed for the 
coasting trade, and is fitted up with all the necessary appliances 
for quick dispatch. On the run open of nine knots per hour 
was, we are informed, obtained. This vessel is fitted with Mason's 

ivotted sidelights in the saloon and the same patentee’s sidelights 
in the engine-room. General satisfaction was expressed at the 
improved ventilation thereby obtained. 

On the 11th inst. Messrs, Schlesinger, Davis, and Co. launched 
a steel screw steamer named the ‘‘ Londoner,” built to the order of 
the Tyne Steam — Company. The dimensions of the vessel 
are:—Length overall, 280ft.; length between perpendiculars, 
270ft.; breadth moulded, 35ft.; depth moulded, 18ft.; depth of 
hold, 17ft. The vessel has been constructed to class 100 Al at 
Lloyd’s, and to comply in all respects with the Board of Trade rules 
and regulations for the nger service. The stem is — 
and the stern elliptical The two funnels from the jilers 
will be between the main and mizen masts, and it is expected 
she will present a very rakish ap nce, For the rapid loading 
and discharging of cargo four 5-ton steam cranes are fitted on 
deck, two to each hatch, and arranged so that cargo may be 
worked on both sides of the ship at the same time. A steam 
windlass has been fitted upon the forecastle, and a steam warping 
winch aft. The vessel will be manceuvred by a powerful steam 
steering gear amidships and by a screw gear aft, the latter being 
worked with two steering wheels. Amongst the life-saving 
appliances there will be ten boats, eight of which will be lifeboats, 
four of these of the semi-collapsible description. These boats will 
be sufficient in case of accident to accommodate the maximum 
number of people the Londoner will carry, viz., 300. Sleeping 
accommodation will be provided amidships for about 100 first- 
class passengers. The engines, which are placed in the 
after part of the vessel, have been constructed the North- 

rn Marine Engineering Company at their Wallsend works, 
and are designed to indicate 2700-horse power. They are on the 
triple-expansion three-crank type, having cylinders 30}in., 484in., 
and 77}in. diameter, and a stroke of 48in. Steam is supplied from 
four large boilers arranged so that the firing can be done in one 
stokehold. 











Tue Inon AND Steet INstITUTE.—The annual meeting of the 
Institute will be held at the Institution of Civil Engineers, 25, 
Great George-street, on Wednesday, Thursday, and, if required, 
on Friday, the 6th, 7th, and 8th of May. © proceedings will 
commence each day at ten o’c!ock a.m., and will close not later 
than two p.m. Wednesday, May 6th—Meeting of Council at 25, 
George-street ; general ting of bers ; the Council will 

resent their report for the year 1890; the hon. treasurer, David 
Dale, Esq., will present the statement of accounts for the year 
1890; scrutineers will be appointed for the examination of the 
voting papers; the Bessemer medal for 1891 will be presented ; the 

cealiiek daak. Sir Frederick Abel, K.C.B., F.R.S., will deliver 
his presidential address; papers will be read and discussed. 
Thursday, May 7th—Meeting of Council; general meeting of 
members ; papers will be read and disc . Friday, May &th— 
General ting of bers ; the reading and discussion of Le rea 
will be concluded. List of papers:—‘‘On the Ironmaking 
R of the Southern States,” by Professor John R. Procter, 

















that the question practically did not arise. If it did, however, is 
it not enough for the prosecutor to show that, in fact, dense 
clouds of smoke came from the engine? Is it not a case of res 
ipsa loquitur!] No; the burden is on the prosecutor of making 
out the case. The magistrates held that as a matter of law the 
onus of proof was on the defendant ; and in that they were wrong, 
though no doubt on certain evidence the onus might be thrown on 
the defendant. 

Mr. Stone appeared in support of the conviction, and contended 
that, if the question arose, the magistrates were right in their view ; 
but, in fact, they had decided on the whole of the evidence, 

The Court yesterday came to the conclusion that the conviction 
was right and must be upheld. 

Mr. Justice A. L. SmirH, in giving judgment, after referring to 
the difference between the enactments in the former Act and the 
present, said the question was—What must the prosecutor prove 
in such a case? He must give some evidence from which it might 
be inferred that the engine was not consuming its own smoke ‘‘as 





Frankfort, mye U.S.A.; ‘On the Coke Industry of the 
United States,” by Mr. J. D, Weeks, Pittsburgh, Pa., U.S.A.; 
**On the Manufacture of War Material in the United States,” by 
Mr. W. H. Jaques, Bethlehem Iron Company, Bethlehem, Pa., 
U.S.A.; ‘On Tests for Steel used in the Manufacture of 
Artillery,” by Mr. Wm. Anderson, D.C.L., Director-General of 
Ordnance Factories, Royal Arsenal Woolwich; ‘‘On Certain 
Pyrometric Measurements and the method of recording them,” by 
Prof. Roberts-Austen, C.B., F.R.S., Royal Mint, London; ‘‘ On 
the Changes in Iron produced by Thermal Treatment” (supple- 
mentary paper), by Dr. E. J. Ball, a School of Mines, London ; 
‘On a Graphic Method of Calculating the Composition of 
Furnace Charges,” by Mr. H. ©. Jenkins, F.C.S., Whitworth 
Scholar, London; ‘‘On the Calorific Efficiency of the Puddling 
Furnace,” by Major L. Cubillo, Trubia, Spain ; ‘‘ On Economical 
Puddling and Puddling Cinder,” 


by r. Thos. Turner, Mason 
Science College, Birmingham ; “On the Micro-Structure of Stee!,’” 
by M. Osmond, Paris, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
RATHER more employment than has characterised the Midland 
iron trade recently is now being experienced at the ironworks and 
furnaces, and also in a few of the engineering establishments, It 
cannot be said that the improvement is very conspicuous, but it 
arises out of the fact that some consumers, who had been holding 
back preparatory to the quarterly meetings in the hope that prices 
ome go lower, are now re-entering the market, and altogether 
trade, although quiet, cannot be considered in so extremely 


* unsatisfactory position as some pessimists would have us believe. 


Engineering descriptions of iron were, on ‘Change, in Birmingham 
on Thursday, and yesterday in Wolverhampton, in fairly good call, 
mainly on home account, and the hope is indulged that, as the 
summer comes on, this desirable characteristic will become more 
marked. At the same time, the foreign demand for iron cannot 
be considered good, and this is especially the case with South 
America and Australia, 

The price of fuel and the price of labour is a matter which iron 
manufacturers and engineers both continue strongly to complain 
of, and it does not at present appear as though material relief is 
likely in the early future to be obtained in either direction. 

The sheet trade continues without material alteration at 
£6 17s, 6d. to £7 for singles, and £7 5s. for doubles. The special 
joint sub-committee of the Iron Trade Wages Board, appointed to 

ider the question of wages in the sheet mills, have resolved to 
instruct the accountants to the Wages Board to inspect the wages 
books of the employers in the sheet trade, with the view of 
ascertaining a basis price for the regulation of wages in the future. 
The employers desire that a uniform wages rate should be esta- 
blished at all the works. The men’s representatives on the com- 
mittee are understood to have offered no serious objection to the 
proposal, and the resolution reported above is the result. 

he books of some thirty or forty employers will have to be 
investigated, and the work therefore will occupy some two or 
three weeks at least. When the accountants have | pata in their 
report the committee will then be called ther, and negotiations 
with the view of arranging a basis price will be resumed. 

Galvanised iron manufacturers quote £11 17s. 6d. to £12 for 
sheets of 24 gauge, and report the foreign demand quieter, with 
the exception of Russia, This — they are glad to note, is 
ordering this description of iron rather more foay than has 
previously been the case for use for roofing purposes in place of 
plain sheets. The sizes most in demand appears to be 29 gauge, 
measuring 72in. by 24in. 

The Australian market for galvanised sheets keeps very dull, 
and the South American market is wholly upset by the financial 
pre, in the Argentine, the war in Chili, and the want of 
confidence in a settled form of government which still exists in 
Brazil. South Africa is buying fairly, but the market is not a 
very large one ; and taking the galvanised sheet trade as a whole, 
it must still be reported as very dull. 

Marked bars are in tolerably good call at £8 as the basis price of 
the list firms, with £8 2s. 6d. as the price for the L.W.R.O. brand 
of the Earl of Dudley’s new company. Merchant bars are £7 5s., 
and common £5 17s, 6d. 

It has been decided by the Slit Rod Makers’ Association not to 
reduce the price of slit rods at present, although some members of 
the Association are in favour of doing so in order to tempt demand. 
The majority, however, consider it advisable to uphold present 

tati i tation that trade may before long improve. 








1 , in the exp 

Lock strip is in good demand, and the combination which was 
formed among the makers some months ago has had an excellent 
effect, the concessions to lock manufacturers being now by no 
means so numerous as they formerly were. 

The arrangements for the purchase of Lord Dudley's Round Oak 
Iron and Steel Works, Brierley Hill, are proceeding rapidly. This 
week subscriptions have been invited by the Lancashire Trust and 
Mortgage Insurance pe grag for the issue of share capital to 
the amount of 202,000, of which £160,000 is to be called up. The 
title of the new concern is the Earl of Dudley’s Round Oak Iron 
and Steel Works, Limited. 

The works embrace an area of about thirty acres, and include 
the manufacture of brands of iron which are not only in favour 
with the British and Indian and foreign Governments, but also 
with the chief engineering firms and railway companies at home 
and abroad. It is sta that the works have n valued at 
£190,000, and are to change hands for £160,000—£60,000 to be 
paid over at once in cash to Lord Dudley by the Lancashire Trust 
Co., who are the vendors to the new company, and the £100,000 
remaining as a mortgage by the young earl upon the works. 

The new company has made an agreement with the Earl of 
Dudley for the supply for thirty a of mine pigs from his lord- 
ship’s Level New furnaces, and also for the supply of his lordship’s 
celebrated sulphurless ten-yards thick coal. e conditions of 
manufacture will therefore in these important points remain the 
same as those which have been in force for a number of years past, 
and which have built up the world-wide reputation of this famous 
establishment. The managing director is Major R. Smith Casson, 
who has been associated with the works for the past twenty-seven 
years. New steel works are to be erected at a cost of £50,000, and 
£50,000 will remain in hand for the purchase of loose stocks and 
for working capital. 

An interesting gathering in connection with the change of 
ownership took place on Tuesday, when a large party of experts 
interested in the iron and steel trades journeyed from London to 
view the works. They were shown over by Major Casson, and at 
the close expressed t satisfaction at what they had seen, 
Amongst the work in hand were chains and cables of magnificent 


“quality for the Admiralty, for ironclads already built and others 


yet to be built. 

In the crude iron trade at date a fairly regular demand is 
experienced for second and third-class qualities of imported and 
native descriptions, but best sorts are not in free sale just now. 
Quotations are about 97s, 6d. for cold blast ; 65s. to 70s. for all 
mine hot blast ; 45s, to 47s. 6d, for part mines; and 39s. to 40s. for 
common. Imported pigs are about 45s. to 46s, for Derbyshire and 


Northampton qualities. Prices are easy in consequence of the 
continued fall in cokes, but the reduction in pigs is not yet very 
conspicuous, 


Tronmasters hereabouts note with much interest this week the 
contents of a circular which has just been issued by Mr. Benjamin 
Hingley, M.P., chairman of the South Staffordshire Iron Trade 
Association, and the other members of Parliament who backed the 
Pig Iron Warrants Bill, in support of the measure. The circular 
states that the Bill does not call in question the utility of warrant 
stores, or the validity of warrants, but is intended to prevent and 
render illegal fictitious and illusory purchases and sales of warrants 
where no warrants exist ; what is aimed at being the pretence or 
practice of selling warrants which the individual who sells has not 


- in his possession or under hiscontrol. The Bill, the circular states, 


will not hinder nor interfere with g tr ti It will 
not prevent contracts for future delivery of iron; neither will it 
prevent a consumer or buyer of iron from obtaining from a maker 
or merchant a binding tender or contract to supply a quantity of 
iron on agreed conditions, The second reading of the Bill has had 
to be postponed to the 8th of May. 

Longton, in North Staffordshire, the seat of many historical 
a disasters, was thrown into a state of great alarm on Satur- 
| of last week by an accident at the Duke of Sutherland’s 
colliery, concerning the true nature of which all sorts of erroneous 
reports were current. ‘Two hundred men were down the mine at 
the time, and the excitement was great. It appeared, however, 
that the accident was not more serious than the blocking of the 
shaft through a collision between two cages, owing to one of the 
cages getting out of the guide rods and ming jammed, The 








whole of the men were, however, imprisoned for a period of four- 
teen hours, during which time operations at the colliery were 
suspended, and every effort was made to remove the cages, which 
at last was accomplished by the aid of fitters, and happily the 
entombed men were perdi | without injury. 








NOTES FROM LANCASHIRE, 
(From our own Corr 

Manchester,—In the iron trade of this district the market seems to 
have been taking pretty much the course that I have indicated in 
previousreports, Centuabten stealarepnetlanoseehhwadientaviog 
only in the smallest possible quantities, and working on the merest 
hand-to-mouth supplies, are necessarily sensitive to any even 
temporary hardening tendency of the market, and the further 
upward movement in warrants at the commencement of the week— 
although evidently only speculative — has apparently induced 
various users of iron to buy in larger quantities than they have 
hitherto been doing. The result has been that in some brands of 

ig iron a considerable weight of business has been put through, 
but this has been only at very low figures, Taking the condition 
of trade generally there is no real improvement, however, to 
report, the tendency, if anything, being still in the direction of 
lessenin ome whilst the continued high price of fuel and other 
materials, and the attitude of the workmen with regard to labour 
and wages questions, affords anything but an encouraging outlook 
for the immediate future. 

The Manchester Iron Exchange on Tuesday last was fairly 
well attended, with rather more buying going on reported in 
most cases, but where business was put through it was at figures 
under those quoted last week. In Lancashire pig iron, however, 
there is still very little doing, as local makers are apparently not 
disposed to compete with the low prices at which district brands 
can be obtained ; nominally 44s. for forge to 45s. for foundry, 
less 24, would represent about the average figures for local brands 
delivered equal to Manchester, but these prices are considerably 
above those at which district iron of equal quality can be ob- 
tained, and it is only where Lancashire makers have some ex- 
ceptional advantages as regards rates of delivery that they are 
receiving orders. A moderate business bas been done in Linculnshire 
iron at about 42s., less 24, for forge qualities delivered equal 
to Manchester, a trifle under this figure having been accepted in 
some instances, but makers seem now disposed to hold for rather 
better prices. Fair sales of foundry iron have also been made at 
about 44s. to 44s. 3d., less 24, delivered here. For Derbyshire 
iron prices remain about as last quoted, except that makers in some 
instances are perhaps less disposed to ease down to meet buyers ; 
forge qualities average 43s, to 43s, 6d., with good foundry brands 
about 47s. to 48s., less 24, delivered equal to Manchester, With 
regard to outside brands, the market has presented the peculiar 
feature that whilst warrants have been advancing, makers’ iron in 
many cases has shown a tendency to ease down. In good foundry 
brands of Middlesbrough a fair amount of business has been done 
at about 47s. 4d. to 47s. 10d., with Eglinton averaging about 56s., 
net cash, delivered equal to Manchester; but further business has 
only been coming forward at 6s, to 7s. per ton under these figures. 

ere and there orders are reported to be coming forward rather 
more freely in finished iron, but generally this branch of trade 
remains extremely quiet, with forge proprietors finding a difficulty 
in securing orders to keep them going even from hand to mouth, 
and for prompt ificat very low prices are still being accepted. 
For delivery in the Manchester district £5 15s. to £5 17s. 6d. still 
represent the full average prices for bars, £6 to £6 2s, 6d. for 
hoops, and £7 and £7 2s. 6d. up to £7 5s. and £7 7s. 6d. for sheets, 
according to quality. 

In the steel trade there has been some buying going on both in 
raw and manufactured material. Good foundry hematites have 
been sold for delivery to consumers in this district at about 59s. 6d., 
less 24, and in steel plates for boiler-making purposes a few orders 
in small quantities have been placed dt £7 5s. to £7 7s. 6d. per ton 
delivered to consumers in the neighbourhood of Manchester. 

In the metal market a fair amount of business continues to be 
reported, with prices generally steady at late rates. 

he condition of the pce | trades remains much the same 
as reported for some time past. The leading branches throughout 
the district are for the most part well employed upon current 
orders, and amongst machine tool makers | boiler makers there 
is still a fair amount of new work coming forward. Generally, 
however, engineers are running out their contracts with decreasing 
prospects of their being replaced to anything like sufficient extent 
to keep them fully employed, and, as a rule, prices have to be 
considerably cut down to secure new work. 

Notwithstanding the undoubted indications of lessening activity, 
the men in this district seem determined to push forward their 
demands for a reduction in the hours of labour to fifty-three per 
week. Encouraged, no doubt, by the fact that a number of local 
firms have conceded their demand, it has been decided to cease 
work at the close of the present week in those establishments 
where the fifty-three hours are not granted. The Manchester 
branch of the Iron Trades’ Employers’ Association has held a 
p amnad meeting, which was numerously attended by employers 
throughout the district, to decide what steps should be taken in 
view of the uncompromising attitude assumed by the men. It is, 
of course, fully recognised that the movement here for a reduction 
in the hours of labour is not likely to be confined to the Man- 
chester district, but that directly the men receive the concession 
here similar action will in all probability be commenced in other 
industrial centres. Under these circumstances, the local branch 
of the Employers’ Association felt that it would be unfair to the 
interests of other industrial centres to take any definite action 
with regard to the demand put forward by the men without con- 
sulting the general committee of management, and consequently 
the question has been referred to the central committee to decide 
what action should be taken with regard to the hours’ question by 
the various branches of the Association. Asa result, the reply to 
the demands of the men is postponed until the end of next week, 
and whether the men in the meantime will complicate matters by 
the cessation of work at the establishments where the reduction in 
hours is not conceded remains to be seen. 

Visiting the works of Messrs. James Spencer and Co., Hollin- 
wood, near Manchester, the other day, I was interested in noticing 
several new developments in machine tools. One special feature 
was the introduction of ball bearings in several of their small hand 
and power drills with very successful results, the small hand drills 
being enabled to drill much larger holes than had previously been 
age with them. In the larger geared drills, which have also 

n provided with ball bearings, other improvements have 
been introduced by, a combination of hand lever and 
worm wheel feed, either of which can be put into operation 
instantly as required. By means of the hand lever the tool can be 
brought down quickly and more readily than by the slower method 
under the old system, whilst the worm wheel feed is also retained 
where heavier work has to be done. Another feature connected 
with their machine tools was the large use of gear wheels with 
machine cut teeth, which have been found to give so much satis- 
faction both in easier running and reduced vibration and noise, 
that Messrs. Spencer have put down a special plant for the 
manufacture of these cut wheels, Amongst special tools they had 
in hand were several for locomotive works, which may be briefly 
noticed. There were several single-tire boring lathes, arranged to 
take in tires up to 3ft. Qin. diameter, of massive design, 
and specially adapted for boring the tires of carriage and 
wagon wheels, &c. The foundation plate is a strong box 
casting to let in flush with the floor, and planed on the top surface 
to carry the headstock and compound slide rests. The headstock 
is bolted to the base-plate and fitted with a spindle of large 
diameter running in llel gun-metal bearings with loose caps to 
take up wear, On the end of the spindle is a face-plate 4ft. Sin. 








diameter, with a worm driving wheel on the back. The face- 
plate is driven by a three-speed cone on worm shaft, with a 
steel worm arranged to run in an oil-box so as to keep it con- 
stantly lubricated, and hardened steel thrust washers are pro- 
vided to take the end thrust of the worm shaft. A strong 
slide carrying two compound slide rests is arranged so that 
the tires can be operated upon by two tools at the same time, 
one at the back and one at the front of the head, and each slide is 
provided with self-acting motion worked from any position across 
the face of the plate. Another tool was a special double axle-box 
brass boring machine arranged for boring four axle-box brasses at 
the same time, ranging from bin. to Yin. long, and from 2hin. 
to 4in. diameter, also adapted for facing the ends of the 
brasses at the same setting. e machine consists of a strong bed, 
5ft. long, on two standards, On one end is fixed a fast head- 
stock fitted with two steel spindles for driving the boring 
bars, with suitable gearing and three-speed driving cone. 
A stay bracket is also provided for supporting the outer end of the 
boring bars, A traversing table with planed T-slots is fitted to 
the bed for fixing the chucks for holding the brasses in position 
whilst being bored. The table is provided with variable self-acting 
feed, and also suitable hand traverse. The firm have also just 
completed for Messrs, Bryan, Donkin, and Co., of Bermondsey, 
London, a tool specially designed for Corliss valve motions. This 
is a taper boring machine adapted for boring the conical valve 
seatings in large cylinders, and also for machining the flat sur- 
face round the edgings of the seatings. It is suitable for holes 
ranging from lft. Yin. down to 7in. in diameter, and up 
to 12in. deep, and will face flat surfaces up to 2ft. 3in. 
diameter. The main framing is a triangular-shaped casting, 
with slotted holes in the base, so that it can be fixed to any 
flat surface in connection with the cylinders. It has a V-slide 
at right angles to the base fitted with a headstock, adjustable by 
screw and hand-wheel through a range of 12in., for various positions 
of seatings in relation to the face to which the machine is fixed. 
The ame arias is fitted with a cast iron spindle, with a conical 
bearing on the lower end, adjustable for taking up wear, and with 
a steel tail-pin to take the endthrust. The spindle is driven by a 
worm and wheel, the worm of steel running in an oil trough, and 
the rim of the wheei of phosphor bronze. On the lower end of 
the spindle is a slide having a transverse adjustment by screw to 
suit the various diameters of holes to be bored. On this slide is 
carried another slide, set at an angle, to bore the requisite taper. 
This carries a tool-holder, which is adjustable by means of a screw, 
and has a self-acting motion by star wheel, which is arranged so 
as to come in contact with a stud at each revolution, and thereby 
causes an intermittent feed to the tool. 

In connection with the introduction of ball bearings for machine 
tools referred to above, it may be interesting to notice an ingenious 
invention by Mr. Charles Fairbairn, of Manchester, for forging and 
rolling steel balls by a mechanical process. At present the machinery 
for this purpose is scarcely sufficiently perfected for the actual 
manufacture of steel balls by the new process, but Mr. Fairbairn, 
who is already well known for a ingenious mechanical inven- 
tions, would seem to have worked out the principles for his new 
steel ball forging machine upon what are apparently correct lines, 
and if he is successful in attaining the object be has in view, the 
results will certainly be important in view of the rapidly growing 
requirements for steel balls for bearings not only in cycles but in 
various descriptions of machine tools. This machine, which may 
be briefiy described, is provided with two horizontal discs, each 
having on one of its faces a spiral or involute groove starting from 
near the rim of the disc, and ending near its centre, with a feed- 
ing rim round the edges, the shape of the groove being half- 
round in cross-section. These discs are placed one above the 
other, with their faces, on which the spiral grooves are formed, in 
contact, and in this position they are rotated in opposite directions. 
In the centre of the lower disc there is a hole right through the 
disc, and the spiral groove ends in this hole. If a heated of 
steel is presented with its end to the discs, so that it enters 
between them, the feeding rims in the two discs grasp the rod and 
draw it forward until the outer ends of the spirals meet at the end 
of the bar at each revolution, and acting like a pair of strong 
shears, cut off a short length of the bar just sufficient to make a 
ball. By the rotation of the discs the piece of steel is rolled over 
and around in all possible directions, and is at the same time com- 
pressed in the grooves, each of which being half round, ultimately 
give a perfectly globular shape to the separated piece of steel and 
deliver to a hole, through which the perfected ball drops from the 
machine. 

In the coal trade there is a continued steady demand for all 
descriptions of fuel, except the lower qualities of slack, and present 
supplies are moving away freely with an absence of stock gererally 
at the collieries throughout the district. The better qualities for 
house fire purposes are still in exceptionally active demand, and 
— the requirements for iron-making and steam purposes 
are only moderate, there are no excessive supplies offering in the 
market. The better qualities of engine fuel move off without 
difficulty, but common slack hangs upon the market, and surplus 
supplies are being pushed at lower figures. At the pit mouth 
best coals remain at 12s. 6d., seconds 10s. 6d. to 1ls., common 
coal 9s, to 9s. 6d., burgy 7s. 6d. to 7s. 9d., good qualities of slack 
6s. to 6s. 6d., with common offering at from 4s. 3d. to 4s. 9d. 
per ton. 

The shipping trade is only quiet, with low prices ruling, steam 
coal being offered for delivery at the ports on the Mersey at 9s. 6d. 
to 10s. per ton. 

Barrow.—There is a quiet business doing in hematite qualities of 
pig iron, but prices have made an advance so far as warrants are 
concerned, and business has been done at 48s. 6d. per ten to the 
extent of several thousand tons, while makers are quoting 50s. to 
51s. 6d. for Bessemer numbers, net f.o.b. Orders are fairly well held 
for all classes of iron, but especially for Bessemer qualities, and it 
is found the present rate of output, which represents the produc- 
tion of forty furnaces, is sufficient to meet the wants of consumers 
so far as immediate delivery is concerned, and particularly in view 
of the fact that stocks are still showing verysatisfactory diminution 
week by week. The decrease in warrant stocks this week has 
amounted to 5388 tons, and the stocks have now been reduced to 
169,677 tons. It is expected these stocks will be further reduced 
week by week for some time to come, and that the influence of the 
speculators in the hematite market will thereby be considerably 
] d he busi doing in forward sales is very limited, a 
proof of the fact that buyers are not anticipating advances in price. 

The steel trade is quiet in all departments, and prospects for the 
future are not at all satisfactory. The demand for rails is quiet, 
and the only business doing is in heavy sections of rails, which are 
quoted firmly at £4 12s. 6d. Light sections are at £5 15s. and 
colliery rails at £6 15s. In steel shipbuilding material there is a 
quieter outlook; the demand is slow, and depends in the future 
on new orders given out to shipbuilders, In the meantime the 
mills are very busily employed, and the orders in hand are likely 
to keep up the present rate of activity for some time to come. 
Blooms, tin-plate bars, billets and blooms are quiet, but orders for 
hoops are plentiful. 

The shipbuilding and engineering trades are well employed, but 
new orders will be required soon to maintain the present rate of 
activity. Hopes are entertained that several good orders will soon 
be placed. Engineers are very busy, both in the marine and 
— departments. Boilermakers and ironfounders have plenty 
to do. 

Iron ore is weaker in toné, and prices are steady at 10s. to 
10s. 6d. per ton net at mines for ordinary qualities. 

Coal is steady and not in such brisk inquiry. Coke is also 
weaker, on account of the decrease in consumption. Prices are 
now quoted at 18s. to 20s. 6d. per ton for East Coast qualities 
delivered at West Coast furnaces. 

Shipping shows a slight improvement, but the returns for this 
— show a decrease on the corresponding period of last year of 

205 tons, 
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THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

No real change for the better has taken place in the iron and 
allied trades of this district during the past week. It is true that 
pig iron prices have risen, but this is in no respect due to any 
increase in trade; it is simply caused by speculation in warrants, 
the holders of which, icularly those in on, are endeavour- 
ing to force up prices by refusing to sell at present ; and they can 
do this just now, as warrants appear to be in strong and wealthy 
nands, and there are not many weak speculators holding them. It 
is believed, however, that pig iron prices will not long continue 
stiff, and buyers are not Frightened into purchasing. There is 
nothing in the condition of the pig iron consuming industries. 
to justify any expectation of an early revival, and when we find 
that makers will sell at less for forward delivery than they 
will take for prompt, it is evident that the opinions regarding 
the future are not encouraging. Therefore those consumers 
who can wait are waiting. Though pig iron is down to prices 
whith are unprofitable to producers, yet consumers cannot afford 
to pay them. Not for many years has the finished iron trade been 
carried on with so much loss to the generality of manufacturers. 
Prices have been lower than they are at present, but then the cost 
of production was considerably below what it now is, coal espe- 
cially being so dear. Besides this, at the mills and forges wages 
are deemed to be out of proportion with the selling price of manu- 
factured iron, and some change will, it is expected, shortly be 
made. In the summer of 1889 it was agreed that wages should for 
two years be regulated by a sliding scale based upon the 
realised prices, the puddler receiving 2s. above shillings for pounds 
of average selling price. For example, if the average realised 
price came out £6, the puddler would be paid 6s. plus 2s., or 8s. 
per ton, and all other wages would rise and fall in proportion. 
At one time the puddler received only shillings for pounds, 
and it is felt by some of the masters that the allowance 
now is too high, and manufacturers cannot pay it under present 
circumstances. A proposal is on foot for regulating the wages of 
finished ironworkers in Staffordshire and the North of England— 
this meaning practically the whole country, for all other districts 
follow one or other of these two centres—by a joint sliding scale, 
and the time seems an opportune one for trying such an experi- 
ment. A joint scale would have several advantages. Such an 
experiment was tried in 1874 and 1875, but was abandoned within 
a twelvemonth, as the interests of the two districts were not 
exactly identical, the North making chiefly cheap iron rails, and 
Staffordshire high-class plates, bars, angles, &c. Now, however, 
iron rails have gone out of fashion, and similar descriptions of iron 
are produced in the two centres. Thus a joint scale might be 


is due to ulative causes. Warrants are very scarce, and those 
who hold them have not been disposed to sell, except at advanced 
prices, while heavy backwardations have had to be paid for carrying 
over this week. tch warrants have been done from 44s, to 
44s, 6d.; Cleveland, 39s. 3d.; and hematite, 44s. 2d. to 44s. 6d. 

The shipments of pig iron continue light, those of the _ week 
being 4479 tons, compared with 10,593 in the a ing week 
of last year. The United States took 205 tons ; India, 155 ; Aus- 
tralia, 100; France, 130 ; Germany, 535; Holland, 260; Belgium, 
90; Spain and Portugal, 80; China and Japan, 215; other coun- 
tries, 180 ; the coastwise shipments being 2529 against 6627 in the 
same week of 1890. 

The prices of makers’ iron are as follows :—Coltness, f.o.b. at 
Glasgow, per ton, No. 1, 63s. 6d.; No. 3, 56s. ; we “GT No. 1, 
63s.; No. 3, 57s. 6d.; Summerlee, No. 1, 6ls.; No. 3, ; Calder, 
No. 1, 61s. 6d.; No. 3, 55s.; Gartsherrie, No. 1, 60s. 6d.; No. 3, 
56s. 6d.; Clyde, No. 1, 58s.; No. 3, 54s.; Carnbroe, No, 1, 49s. 6d. ; 
No. 3, 49s.; Govan, No. 1, 45s.; No. 3, 44s. 9d.; Eglinton at 
Ardrossan, No. 1, 50s. 6d.; No. 3, 50s.; Dalmellington, No. 1, 
54s.; No. 3, 52s.; Gle ock, No. 1, 60s. 6d.; No. 3, 53s. 6d.; 
Shotts at Leith, No. 1, 63s.; No. 3, 57s. 6d. 

During the week there were shipped from Glasgow locomo- 
tives and tenders worth £16,100; sewing machines £2468; other 
machinery, £13,540; steel goods, £5165; general iron goods 
£18,700. The amount of these exports is on the increase and the 
trade in the machinery de ent has been brisk for a consider- 
able time, and gives promise of continuing so. 

A number of contracts for new vessels placed with Clyde ship- 
builders increases to some extent the orders for shipbuilding steel 
but the firms chiefly dependent on this class of work are stil 
apprehensive of the near approach of dull times. They have had 
some difficulty with workmen in connection with the reductionof 
5 per cent. in wages, but the condition of the trade is such that 
the carrying of the reduction into effectis imperative. Prices 
have been declining until — plates are now quoted at £6 5s., 
and boiler plates £6 15s., less 5 per cent., for de oy J in Glasgow 
district. e makers of basic steel report that they are well 
supplied with work, having as many orders of a miscellaneous kind 
as they can overtake, 

In the finished iron branch there is little or no improvement to 
notice. The makers have reduced prices since last report to the 
extent of 5s. a-ton, and now quote the lowest grade of common 
bars at £5 15s., second grade £6, and highest grade £6 2s. 6d., the 
best bars of each grade being 10s. per ton higher, and the prices 
subject to the usual 5 per cent. discount. The quotation for 
unbranded iron is about £5 per ton net. 

There has been a further reduction in the price of coals. During 
the past week coalmasters have found considerable difficulty in 
disposing of their output. There is now, however, just the least 





established with greater hope of success, and the finished iron 
trade throughout the country would be benefitted thereby. 

Few of the mills and forges are employed full time at present, 
and contracts on the books are getting very scarce, while it seems 
almost impossible to secure more at prices which will cover even 
the cost of production. Indeed, prices remain almost the same, 
but they do not afford much criterion as to what producers will 
actually take if a order is offered tothem. Common bars are 
£5 12s. 6d.; best , £6 2s. 6d.; iron ship-plates, £5 12s. 6d.; 
steel ee. £6 2s. 6d.; iron angles, £5 10s.; steel angles, 
£5 17s, 6d.; all less 24 per cent. and f.o.t., but even 2s. 6d. less 
would not be refused, the competition is so keen, and prospects of 
regular work so poor. Puddled bars are £3 10s. net. Heavy steel 
rails are £4 12s. 6d. net. Messrs. Bolckow, Vaughan, and Co., 
have secured a few small orders, but the Darlington Steel and Iron 
Company’s works are closed; the men would consent to the re- 
establishment of the old wages sliding scale if they could recom- 
mence operations ; but the prices that are obtainable would not 
allow of the payment of even the wages so revised. A considerable 
quantity of steel blooms and billets is sent regularly to South 
Wales for use at the tin-plate works. The tonnage forwarded has 
fallen off, and manufacturers are a a further decline, 
seeing that the Welsh tin-plate works are likely to be all closed 
for a month on account of the M‘Kinley tariff in America detri- 
mentally affecting their busi The Anderston Foundry Com- 
pany, Port Clarence, which did a very large business in steel sleepers 
and other railway material with South America, and had to close 
half the works when the Argentine collapse took place, has 
reopened the whole of their establishment, and the men have, with 
a few exceptions, submitted to a 5 per cent. reduction. 

Shipbuilders are well employed, as are also bridge builders, 
engineers, and boiler makers. The shipbuilders have not yet 
found it necessary to reduce the wages of their men, and theirs is 
the only department of industry of which this can be said. It 
seems strange that with so many vessels laid up—100 in the Tyne 
alone—the yards should be so full of work, and the launches so 
numerous. There is also more than an average amount of repair- 
ing work. There is no pressing demand, however, for the comple- 
tion of the steamers now in hand, as freights are so low that it 
would be difficult to find profitable employment for them if they 
were finished. 

The prices of pig iron are higher than those ruling last week ; 
most merchants and some of the makers have all the week quoted 
39s. for early f.o.b. deliveries of No. 3 G.M.B., or 6d. more than 
last week, and ls. better than the worst, but they are now inclined 
to recede a little, as warrants are easier. One of the makers has 
been selling No. 3 for summer delivery at 38s. 6d., but the leading 
makers have never taken less than 40s. for prompt No. 3. How 
ever, the tendency is again downwards. Middlesbrough warrants 
have been sold as high as 39s. 3d. cash, but have receded. Grey 
forge is 38s., but it is hardly likely that this price will be 
maintainéd, as not only is local consumption falling off, but 
less is being sent to Scotland, which takes nearly all the forge iron 
shipped from the Tees, No. 3 being the quality that is wanted for 
the Continent. The Seaton Carew Iron Heng erry! is blowing out a 
furnace this week, making the twelfth that been put out in 
this district since November, and at least six more will shortly 
cease operations, and altogether the make will then have been 
mona by 10,000 tons per week, this signifying a reduction 
in the consumption of coke of 12,000 tons, and of ironstone of 
30,000 tons. rapid decrease in the consumption of coke has 
already brought the price down to 13s, 3d. per ton, delivered 
at Middlesbrough furnaces, or 4s. 6d. less than at the beginning of 
the year, and a large number of ovens has already been put out. 
A temporary settlement has been made in the wages of ironstone 
miners in Cleveland, and a general strike which was threatened is 
averted. The employers at first claimed 12} per cent., and after- 
wards agreed to be satisfied with 10 per cent., or they were willi 
to submit the dispute to arbitration. The men, however, woul 
not agree to either 10 per cent. or arbitration, nor would they 
agree to the re-establishment of the old sliding scale, but they 
consented to a 5 per cent. reduction to take effect from 13th inst. 
and continue in force until the end of May, before which time the 
employers’ further claims will be considered. 

wo cargoes of a ore have arrived at Middlesbrough 
this week from Coquimbo for Messrs. Bolekow, Vaughan and Co., 
for use in the manufacture of ferro-manganese, of which material 
Messrs. Bolckow are the only makers in the North of England. 
The price of hematite iron is 51s. per ton for mixed numbers. 
Stocks in the warrant stores are declinin iy, not only in this 
district, but also in Scotland and the North- est of land, 
Connal’s stock here on Wednesday night was 118,168 tons, or 
4531 tons decrease for the month. Shipments of pig iron from 
Middlesbrough are improving; this month to Wednesday night 
they reached 56,063 tons, against 45,698 tons in March to 22nd. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
Busrvess has been quiet in the iron market, but there has 





pi 
been a further advance in the price A 3 warrants. This rise in value 


appearance of an improvement in the demand forell coals. Prices, 
f.o.b. at Glasgow, are:— Main coal, 7s. 3d. to 7s. 6d.; splint, 8s. 6d. 
to 8s, 9d.; ell, 9s.; steam, 10s. 6d. to 11s. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A Goop deal of satisfaction is felt that Wales is well represented 
on the Labour Committee by such good workers as Sir W. T. Lewis 
and Mr. Abraham, M.P. Neither of them is troubled with that 

rous element in legislation, local and imperial, sentiment, 
but both are for good, justice, and fair play to all. On the eight 
hours’ question Sir William is negative, Mr. Abraham affirmative, 
and in this is opposed to a respectable thinking section of the 
colliers themselves. The circle of unrest in Cardiff has this week 
been annoyed by finding that the Home Secretary will not reduce 
the term of imprisonment given to Mr. J. H. Wilson. 

The coal trade continues in a buoyant state, and promises to 
remain so for a time, but I am informed that some contracts have 
been entered into at Cardiff and Swansea at slightly lower rates. 
On ’Change midweek, at Cardiff, prompt business was only con- 
cluded at a small advance in several quarters. The following are 
the ruling quotations :—Best steam coal 14s. 6d. to 14s. 9d., 
and seconds from 13s. This class showed distinct improvement ; 
small, best, is selling at 6s. to 6s. 3d. House coal has not gone 
down to the extent expected by some purchasers; best still 
selling at 13s. 9d. ; through or brush, lls. 3d. to lls. 6d., and 
small 9s, 3d. to 9s. 6d. The last-named has declined from its old 
figures principally on account of slackness in coke, which is now 
as follows:—Furnace 18s. per ton, foundry 19s. 6d. to 20s. 
Swansea quotations are from 16s. furnace ; foundry, 20s. 

Swansea quotation for best anthracite is 14s. to 14s. 6d. At 
Newport the steam coal trade was very firm; house coal easier. 
Shipments of coal generally were maintained, and are above the 
average, Cardiff exceeding the quarter of a million tons export to 
foreign destinations. 

Next to the coal trade, that of tin-plate is now the most import- 
ant and animated. At Dowlais works last week I was considerably 
interested with the number and burden of trucks laden with steel 
bars for tin-plate manufacturers. It was a great contrast to that 
once shown on the same line of rail, when steel rails of a fine 
section formed the chief traffic. As showing the close railway 
competition for the tin-plate trade, I noted at another works a 
consignment of steel bar to Warmiston, vi4 Brecon and Swansea 
eet Formerly the Great Western would have been regarded as 

ie best. 

The tin-plate makers have now all but carried their resolution to 
close during the month of July. The agreement of owners repre- 
senting 380 mills is now secured, and as the total mills represented 
are but 460, the matter appears settled. Of course, eighty mills in 
work and in operation would be awkward, but the principal 
movers in the matter appear sanguine, and if the men take the 
same view the opposition will have little chance. A leading tin- 
plate maker has assured me that a stoppage is warranted by the 
probable course of events. Ifthe second half of the year found 
them without contracts, and with a great stock, they would. be at 
the mercy of the ‘‘middlemen.” ‘Tin-plate business has been a 
little unsettled, and will remain so until final decision. Last week 
the shipment from Swansea was the on record, ger 
to close upon 114,000 boxes, reducing the stock by — 40, 

xes, Tin-plate quotations are:—Cokes, 16s. 3d. to 16s. 6d.; 
Bessemers, Bs. 6d. to 16s. 9d.; Siemens, 17s. 3d. to 17s, 6d.; ternes, 
from 32s. 6d.; charcoals, from 19s. 

A little more business is expected at Pentyrch. The Monmouth- 
shire Works continue busy and large clearances are making 
to Bristol and Liverpool via Newport. 

The steel trade at Swansea this week was regarded as in a little 
better tone, though there is plenty of room for np oma ory upon 
existing business. Pig iron at Glasgow closed at firmer condition 
44s. 54d. Steel rails are quoted at from £4 10s, to £6, according 
to section; Welsh bars, from £5 12s, 6d.; steel sheets, from £8; 
steel bars, Bessemer, from £5 2s. 6d.; and Siemens, from £5 10s. 

Iron ore is not in free demand, and prices are cited at 13s. 9d. 
Consignments came in this week for Dowlais, Cyfarthfa, and 
Blaenavon. Native ore is in a little better demand, and at some 

laces old cinders containing a percentage are in demand. 
Seo is the time for utilisation. Buyers of scrap abound, and it is 
surprising, in the face of such a fact, and that all scrap is ney 
bought up, that more of the old works have not been dismantled. 
The next likely one is said to be Llwydcoed. 

Amongst the properties coming into the market is Craiglas, near 
Llantrissaint—186 acres of steam and bituminous coal. 


Swansea port has been busy of late, and last week its imports of 
pig and of various ores from Spain, Italy, Greece, South Africa, 
and South America have given a good deal of animation. Patent 
fuel is in fair demand, Swansea exporting over 6000 tons last week, 
This week Glasgow sent a cargo of coal—cannel—to Swansea, 

_ Rhondda and Swansea Bay railway shares remain in the old rut, but 
sixteen miles being open, and revenue anne, a move is likely, 

Mr. Hurman has been induced to reconsider his resignation and 
to recall it. In the best interests of the Taff Vale Railway and of the 
public this step has been hailed with satisfaction. 

The Plymouth colliers having settled their little dispute, the 
Cyfarthfa colliers have now decided that it is their turn to have a 
“difficulty,” and accordingly devoted one day this week to dis- 
cussing certain alleged objectionable arrangements in connection 
with contracts and with the doctor. : 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE general aspect of the iron market in these parts has, since 
last letter not advanced to any real brightness, At the same 
time it must be admitted that at least a ial revival of business 


is slowly setting in. For the present this is parnepe all that can 
reasonably be expected. It may be long ere the elements of 
unrest and discontent, which now cause all the trouble, have settled 


down again tcwork and order, and not till then can any prosperity 
be hoped for iniron, or any other industry. 

Silesian ironstrade begins to show improvement, both as regards 
demand and prices, an peers are generally looked upon as 
more promising. The rolling mills are fairly well occupied on 
specifications of older date. Bars especially are in fair demand, 
while girders remain more or less neglected. The plate and sheet 
business also has somewhat improved, and a firm tone generally 
prevails, but steelmakers complain of bad trade. 

A qyiet week's business has been done on the Austro-Hun- 

rian“iron market. The long-cherished hope for a lively spring 

usiness has hitherto not been realised, the less so, as in con- 
sequence of the very unseasonable weather, hardly any activity 
is perceptible in the building line. In the blast furnace industry 
production still exceeds consumption, and stocks continue to in- 
crease. In the finished iron branch, orders for bars are coming 
in pretty freely, but hoops, angles, and girders are only in dull 
request ; the same may be arene of plates and sheets. In the 
steel trade again fairly g employment is being maintained, 
especially for railway material. Machine and wagon-factories are 
in pretty satisfactory occupation, though, for the greater part, 
on orders of older date. 

Belgian iron trade remains dull, and no change, either in price 
or demand, can be noticed since last week. Prospects altogether 
are anything but encouraging. 

Although the general condition of the French iron industry must 
be admitted to present an improved tendency compared to what 
it was in the beginning of the year, still there is very little actual 
business doing, and official quotations can ry y maintained, 
In the North districts bars are retty firm at 1 a ey ton, In 
Paris, also, a somewhat improved inquiry for that article has been 
perceptible. Girders are quoted 150f. ; plates, 200f. Good and 
regular employment has been maintained at the foundries. Wire 
continues in healthy demand ; chains, though briskly ow pice for, 
-_ fetch very low quotations. Wire nails are in dull request. 
Old rails are actively inquired for at 95f. to 100f. p.t. The con- 
structive shops are well occupied. The arms factory of St. Etienne 
is reported to have received an order for 300,000 small arms for the 
Russian Government. 

On the Rhenish-Westphalian iron market the retrograde move- 
ment in the prices for ores, noti in last report, has continued ; 
in many cases present notations are even below tlie cost of produc- 
tion. There is only the most limited request coming forward for 
all sorts of pig iron ; even spiegeleisen has become very quiet of 
late. Users of iron buy only for hand-to-mouth uirements, 
As regards the malleable iron industry, a pretty good demand for 
bars can be reported, at least so far as inland is concerned. Prices 
are firm, and in some cases even show a rising tendency. Girders 
are also briskly called for, but, in consequence of foreign compe- 
tition, weak in price. There is but a poor business being done in 
plates and sheets, generally speaking, although for the latter 
rather better prices have been carried of late. Makers of railway 
plant, constructive iron work, &c., are pretty t; At a late 
tendering, fish-plates were offered lowest at M. 147°50, others 

ing 7 to M. 170 p.t. at works, For steel rails M. 131 was the 
owest bidding, while others went up to M. 140 p.t. at works. A 
Portuguese railway company is said to have ordered rails at very 
cheap quotations at a German wor! 

The production of pig iron in the Mosel and Saar district during 
the month of March, 1891, was 70,022 t., against 76,200 t. for the 
same period the year before. 

The annual output of the coal mines in the kingdom of Saxony 
was in 1855 1,297,209 t.—including coal, anthracite and brown coal 
—in value, M. 7,725,708. In 1 it wes 5,199,053 t.; in value, 
M. 38,999,409. In 1855 153 mines were being worked; in 1888, 
222. At the same time the number of men employed at the mines 
rose from 10,524 to 21,387. 

In industrial centres renewed attention is again being paid to 
the extreme importance of inland navigation, and various schemes 
are being pushed, with a view to accomplish a further development 
of the natural waterways. One of them is to establish a direct 
communication between the Ruhr—coal—district and Strassburg. 
It is asserted that, if any one would undertake to send a special 
vessel from Miilheim to Strassburg, he would be sure of monopo- 
lising the entire transport of Rhenish-Westphalian goods into 
Elsass- Lorraine, 

French general import in March is stated to have amounted 
to 485 million francs, against 493 million francs in the same month 
of the previous year. Industrial raw materials were imported for 66 
million francs more than in 1890. Export was 348 million francs, 
against 338 million francs of the year before. 

French statistics relating to the consumption of tobacco in the 
country show the total weight of tobacco sold in 1890 to have been 
36,157,644 kg., ns an income to Government of 372,164,759f. 
It is a remarkable fact that the use of snuff has this year again 
decreased considerably. 

The report of the U.S, Consul-General at Berlin, which is 
expected to be published very shortly, will show, it is stated, the 
decrease of export from North Germany to the U.S. of North 
America to have been 2,439,869 dols. in the first quarter of 1891. 

There can be no denying that the causes which led to these 
serious effects have in many cases given rise to a certain bitter- 
ness of feeling. Perhaps with a view to disperse this, a great 
statesman has on a recent occasion expressed it as his conviction 
that it would be a very great mistake, if the Germans in their 
disappointment and ill-humour after the MacKinley Bill, would 
take no part in the Chicago Exhibition. Both naticns had 
hitherto been and ought always to continue on relations of friend- | 
ship and confidence, and if German industrials could be short- 
sighted enough to lose an excellent opportunity of agen | 
better known and appreciated in America, surely they woul 
themselves be the losers by it. 








A TRACTION engine owner was recently fined for going 
over certain bridges at Matlock with a thrasher to afarm. He 





The amalgamation of Nantmelin Colliery Co, and Aberd 
Merthyr Co. has been resolved upon. 

The selection of an assistant og red of mines for Wales, in 
place of the late Mr. Randall, is being watched carefully. The 
necessity of knowing Welsh and of being a thorough practical 
‘‘collier” are matters insisted upon, 

Manganese shipments from Spain are increasing, but I hear of 
none from North Wales. 





was d by the County Council, admonished, and made to 
pay costs. On the day prior to his crossing the bridge a load of 
stone of fifteen tons weight and a boiler weighing seventeen tons 
had crossed the bridge. Both these were much in excess of the 
weight of the traction engine and its load; but the County Coun- 
cillors do not shy at a string of fourteen horses stampoding the 
rox. A with a 17-ton boiler, and they do at an 8-ton agricultural 
motive, 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, April 15th, 1891. 

THE gross earnings of 140 railroads for the 
month of March show an increase in earnings of 
over 4 per cent. as compared to last year. The 
Southern roads are having a heavy traffic ia 
cotton, the receipts this season being 885,280 
bales at the principal points, as against 172,291 
bales for the same time last year. There is a 
general decline in the volume of business in retail 
circles. Wholesalers are well stocked up, and 
expect to dispose of their products as usual, A 
little doubt still exists in the minds of the 
community as to the monetary markets. While 
money is said to be easy, and call loans here can 
be had at 2 to 4 percent., there is still a suspicion 
that a depression may occur. The country has 
not yet survived the effects of the scare of last 
winter. The iron trade is in a depressed condi- 
tion, but steel rail makers have been fortunate 
enough to secure a few large orders within a few 
days. Bridge builders are also placing large 
orders, which will assist in re-establishing confi- 
dence. Crude iron makers report a very sluggish 
demand everywhere. A fair quality of No. 1 
foundry iron is selling here at 17 dols., although 
the best makes are 18 dols. Special ‘brands of 
forge iron sell at 15 dols,, but good Southern 
forge can be had at 14 dols, The manufacturing 
establishments throughout the country are 
averaging, perhaps, 75 percent. of capacity. The 
Connelsville coke strike continues to be a trouble- 
some factor, but the large mining companies look 
with indifference upon the threats of miners to 
strike, even though the strike should affect as 
many as 100,000 men. No more favourable time 
could be selected for a strike, so far as owners are 
concerned, than the present time. There are 
very few labour disturbances, and it is not at all 
probable that there will be any general suspension 
Mf work on May Ist outside of the miners, An 
enlargement of capacity is still noted in nearly all 
the leading industries. 








NEW COMPANIES. 


_~_—— 


THE following companies have just been regis 
tered :— 
Carbon EKlectric, Limited, 


This company was registered on the 15th inst., 
with a capital of £20,000, in £5 shares—of which 
3000 are agent ‘and 1000 deferred—to pur- 
chase H, J. Chappell’s recipes for manufacturing 
carbon, to purchase the plant and machinery on 
his works in Devonshire, and to manufacture and 
sell carbon rods and carbon plates for electrical 
purposes. The subscribers are :— 


Shares. 
*C. H. W. Biggs, Champion-hill, 8.E., engineer .. 1 
“J. C. Cole, 31, Snow-hill, E.C., engineer es 1 
G. J. Conlon, 60, Warwick- road, Kennington .. 1 
F. Webster, 7, § Stanhope-t: Trace, 'N.W. veananee 
man .. : 
A. W. Cole, Shanklin- villas, ‘Walthamstow .. .. 
H. Buckworth, 48, Lorne-road, Stroud-green, N., 


me 


RE Oe 2S es ee 1 

A. Gowland, 24, Moorgate-street, E.C., secretary 1 

The number of directors is not to be less than 

three, nor more than five; the first being H. J. 

Chappell, in addition to the subscribers denoted 

by an asterisk. Registered office, 24, Moorgate- 
street, E.C, 





International Electric Syndicate, Limited. 


This syndicate was registered on the 17th inst., 
with a capital of £12,000, in £10 shares, to pur- 
chase and hold letters patent in the United 
Kingdom, France, Belgium, and the United 
States, relating to improvements in the construc- 
tion of electric accumulators, to adopt two 
agreements, dated 28th February, 1891, made 
between J, Elsner, of the cne part, and "W. H. 
Batts—for the — the other part, and to 
work and develope the said patent and other 


patents. The subscribers are:— 
W. D. Edwards, Commercial Sale-rooms, annual 
lane, E C. 


Le Russell, Monks’ Risboro’, “Bucks |. 


i. ol 40, Alma-square, St. John's- wood, 

1 
R. W. ; , ; Mincing- Jane, EC., . ‘merchant | 1 
Rev. H. V. Tyrrell, 2 22, Claremont- “square, a 1 
T. H. Deakin, Parkend, Glouc ster, engineer .. 1 
J. A. Elsner, 38, Cressillian- road, 8.E., engineer 1 


Registered without special articles. 


Solicitor, 
Mr. 8, James, 60, Lincoln’s-inn-fields, 


* 
& 





Johnson, Matthey, and Company, Limited, 


This company was registered on the 11th inst., 
with a capital of £900,000, divided into 30,000 
ordinary and 30,000 5 per cent. preference shares 
of £15 each, to ‘acquire the business now carried 
on under the name of Johnson, Matthey, and Co., 
and to carry on all or any of the businesses of 
assayers, refiners, metallurgical chemists, and 
dealers im gold, platinum, silver, and other 
precious metals, and in metals and chemicals of 
all descriptions. The subscribers are:— 


Shares. 

G. Matthey, 78, Hatton-garden, E.C., metal- 
lurgist Pierro. ee ee eee ee 1 

J. 8. Sellon, 78, Hatton-garden, E.C., metal- 
lurgist ee er a See re 1 

E. aoe 78, Hatton-garden, E.C., metal- 
urgist See 1 

R. 8. Matthey, 78, ‘Hatton- -garden, ‘B.C, metal- 
lurgist S26 1 

J. 8. Pybus - ‘Sellon, ‘is, “Hatton-garden, "BG, 
EE ERT 1 

C. G. R. Matthey, 78, Hatton. -garden, E.C., 
metallurgist 1 

P. St. C. Matthey, 78, Hatton. -garden, "E.G, 


metallurgist 
R. 8. Sellon, ~ ‘Hatton garden, BG, metal- 

lurgist ° 

The suasber of ‘directors j is wot te: we ‘on than 

three, nor more than nine, and are divided into 
senior and junior directors, So long as there are 
not more than four junior directors, each senior 
director has two votes; but if there be more than 
four junior directors, each senior director has 
three votes, and each junior director has one 
vote, The first senior directors are G. Matthey, 
J.P., J. 8, Sellon, and E. Matthey; and the first 
junior directors are R, 8. Matthey, J. 8S. Pybus- 





Sellon, C. G. R. Matthey, and P. St. C. Matthey. 
J. 8. Sellon and E. Matthey have power to 
nominate one of their sons, when employed by 
the firm or the company for seven years, for a 
junior director; qualification, 1000 shares; remu- 
neration to be determined from time to time at 
general meeting. Registered office, 78, Hatton- 
garden, EC, 

Petroleum Gas-light, Heat, and Motive Power 

Company, Limited. 


This company was registered on the 6th inst., 
with a capital of £40,000, in £1 shares, to pur- 
chase or acquire any patents or processes for the 
production of gas for heatiny, lighting, or other 
em apa from coal, shale, petroleum, &c., and to 
work and develope the same. The subscribers 





are :— 
Shares. 
F, Key, 14, Marlborough-road, 8.K., clerk .. 1 
H. 8. Sharman, ll, Whiteley: road, Gipsy- “hill, 
eT Oe 1 
J. Levesley, se “‘Oakworth - - road, “Hornsey, 
WED ec ce cas: we wali age Cee 1 
J. E. Way, 18, Gascony - avenue, epee 
merchant 1 
Ww. A. Sharman, 4, Coptinal ‘buildings, "EC, 
broker 1 
G, H. Sharpe, ui, Great Tower- street, EB. C., 
analyst .. “ 1 
H. W. 0. Grob ier, 5, “Abeh: h-yard, "B.G., 
wooher 1 


tered without aeibih oxtiles by Mein, 
E. Oliver and Co., 2, Tokenhouse-buildings, E.C. 





Photo-colour Printing Company, Limited. 


This company was registered on the 9th inst., 
with a capital of £10,000, in £1 shares, to adopt 
an agreement dated 3rd ‘April for the purchase 
of an improvement in photo-mechanical colour 
printing, to adopt an agreement dated 4th April 
for the purchase of the business of R. Canton and 
Co., to adopt an agreement dated the 3rd April 
for the loan of capital, and to carry on the busi- 
ness of lithographers, photographers, printers, &c, 
The subscribers are :— 

Shares. 


F. J. ag St. Charles-square, Kensington .. 1 
J. T. Chapman, 108, Cannon-street, B.C, 
pa 5 E 
T. W. Hall, Buckhurst: ‘hill, Essex, printer . os 
i. Rockett, 402, Strand, W.C., agent 


THE PATENT JOURNAL. 


Condensed from “ The — Oficial Journal of 


Application for Le Letters Patent. 
*,* When patents have been ‘‘communicated” the 
*name ee oe the communicating party are 


13th April, 1891. 
6258. Lockinc Screw Nors, F. Warneford and J. 
Turner, Birmingham. 
6254. oo Axes, F. Warneford and J. Turner, 
B 


irmingham. 
= ee CattLe Foop, J. Dunn and W. Dunn, 


e256. Tivarnee, W. Bow, Glasgow. 
6257. Kitns for Burnino CLay Goons, W. C. Gibson, 


H. H. B. Watson, 


G ‘ow. 

6259. SappLEs of VeLocipepEs and Cyc.gs, J. Carroll, 
Belfast. 

6260. AERIAL TarGETs, W. P. Jones and E. G. Anson, 
Birmingham. 

6261. Prixts, J. Bickle, jun., T. E. Bickle, and J. B. 
King, Plymout 

- ee Macuineg, J. Colville and J. Kidd, 

iy 

6263. Grate Bars, &c., R. Haddon and A. Clayton, 

Halifax. 


Glasgow. 
6258. Fevtinc Composition, 


6264. TeacHING ORTHOGRAPHIC Provection, J. Cobb, 


Ss. 

6265. Stevenson Rir ie, W. 8. Lindsay, Glasgow. 

6266. CLosine Vesse.s for Preservation, G. Bathgate, 

on. 

6267. i Sionats, J. Monks and R. N. Bush, 
orley. 

6268. CoLourinc Matters, J. Dawson and R. Hirsch, 

Huddersfield. 
6269. 2. = naan Rerector for TrRaveLuers, G. Edwards, 


6270. "mare Pins, F. E. V. Taylor, Derby. 

6271. Vatve for RecuLatinc Liquips, H. Ramsden, 
Manchester. 

6272. MounT1NG or Pivotrinc Cuak Boxes, 8. Ayland, 
Manchester. 

6273. Nicut Licut and Time Inpicator, H. Bennett, 
Durham. 

6274. Door or Winpow Fastener, &c., J. Lee, Tun- 
bridge Wells. 

6275. Sicutinc Apparatus for Guns, &c., J. Horne, 
London. 

6276. ELectric Locxinc Devices, G. W. Blanchard, 
London. 

6277. —— Smoke in Borvers, T. R. Stopford, 


London. 
6278. Step Lappers, J., W., and H. Wilkinson, Bir- 





J. Southgate, 8, Queen-street, E.C.. 
J. R. Spalding, 73, Well-street, Hackney, clerk ; 
And two others. 
The number of directors is not to be less than 
three, nor more than seven; qualification, £200. 
Solicitor, Mr. A. A. Timbrell, 24, Martin’s-lane, 


“Ue 


1 

1 

ee 88 1 

A.A. Timbrell, 24, Martin’s-lane, E.C., solicit 1 
1 

1 





Railway and General Automatic Library, 
Limited. 

This company was registered on the 10th inst., 
with a capital of £100,000, divided into 1000 
founders’, 25,000 6 per cent. preference, and 
74,000 ordinary shares of £1 each, to adopt an 
agreement dated the 12th March between W. S. 
Simpson, of the one part, and T. G. Davis—for 
the company—of the other part, and to carry on 
a literature supply company, as well as the 


business of stationers, printers, publishers, 
engravers, agents, bankers, merchants, &c. The 
subscribers are :— 
Shares. 
J. H. Farmer, 35, Walbrook, E.C., solicitor .. .. 1 
H. 8. Edwards, 12, Upper Berkeley- -street, W., 
journalist... 1 
A. E. Hake, Parliament mansions, 8.W. he author 1 
C. H. Eden, 15, King-street, W.C., publisher 1 
T. G. Fardell, 26, Hyde Park- street, W., barrister 1 
W. H. Malloch, Lauriston -hall, Torquay 1 


R. Jamieson, M. ~ ™ Princes-gardens, BW, 
barrister .. . 1 
The number of ues is at re be seni. than 
three, nor more than nine; the first to be 
nominated by the subscribers; qualification, 100 
shares; remuneration, £2000 per annum, and 
74 - cent. of net surplus profits. Solicitor, Mr. 
. Farmer, 35, Walbrook, E.C. 





Red Oxide Syndicate, Limited. 


This syndicate was registered on the 10th inst., 
with a capital of £15,000, in £5 shares, to 
purchase the letters patent No. 10,142, dated 
2lst June, 1889, ‘for treating ferrous liquors 
from galvanising and other works,” to acquire 
other patents, and to carry on the business of 
manufacturers of and dealers in red oxide, 
oxide of iron, copperas, &c. The subscribers 
are :— 


T. Taylor, 72, Busboro’-place, Pimlico, clerk . 

F,. A. Braithwaite, Grove-place, Hammersmith .. 

C. 8. Shrild, Lombard House, E.C. broker .. .. 

8. 8S. Scott, 18, Colville-square, W., banker... .. 

T. D. Dundas, 78, Cambridge-gardens, W., elec- 
trical engineer... 

J. Kennedy, 20, Baker- street, Lloyd’: S- square, 
W.C., engineer 

Cc. R. Harper, 49, Templeton- -road, West green, N. 


Registered without special articles by Mr. W. A. 


Thomson, 28, Great Russell-street, Bloomsbury, 
W.C. 


tt tt 





Union agineving Company, Limited. 


This company was red on the 9th inst., 
with a capital cf £19,000, divided into 1000 
preference shares of £10 each, and 300 ordinary 


shares of £30 each, to acquire and carry on the 
business carried on at Holt Town and Booth- 
street, Manchester, under the name of the 
Union Engineering Company. The subscribers 
are:— 


*G. C. Peel, Longsig 
coateens a 
*J. Crighton, Victoria Park, ’ Manchester, engineer 
*R. Cr hton, H % street, "Manchester, engineer 
M. Peel, Longsight , Manchester, engineer .. 
G. W. Mould, Cheadle, Cheshire, surgeon .. 
C. Crowther, Richmond-grove, Longsight, agent 
Lieut.-Col. 7; Woolmough, Elmholm, Ealing .. 
The number of directors is not to be less than 
three, nor more than seven; the first being the 
subscribers denoted by an asterisk, who are 
termed permanent directors. Remuneration, 
Mr. G. C. Peel, £208 per annum; Mr. J, 
Crighton, £312 per annum; and Mr, R. ’Crighton, 
£ r annum. Registered by Messrs, 
Rowcliffe, Rawle, and Co., 1, Bedford-row, W.C. 


Shares 
= Ww. _s 
near A 





Int 
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6279. Frepinc Printinc Macuives, E. A. Pallister, 


5. 
6280. Testine the Strenctu of a Biow, J. E. Farrow, 
Blackpool. 


kpoo 

6281. FLancep Bospixs, J. W. and W. B. Wilson, 
Halifax. 

6282. Waste Traps for Sinks, Stopstones, R. Ashton, 
Manchester. 

6283. Supports for VeLocipepEe SappxeEs, J. B. Brooks, 
Birmingham. 

6284, VeLocipepes, W. H. Bird, Wolverhampton. 

6285. MoisTeninc the Foutine of Guns, H. Andrews, 
London. 

6286. Meta Boot TREE or Expanver, J. Macdonald, 
Edinburgh. 

Dininc or other Tasies, &c., E. Wilder, 


don. 

Lb ba Vatves, G. Gummer and W. G. Gummer, 

ey. 

6289. Rack Hotpers for Pens, H. F. Boughton.—( W. 
G. Nixon, Australia.) 

6290. Tops, T. Saunders, Barnsley. 

6291. WEARING APPAREL, A. Strauss, London. 

6292. InsuLATOR for ELectric CuRRENTS, H. W. Miller, 


London. 

6293. Writincand Copyinc Apparatus, A. J. Limebeer, 
London. 

6294. Lyme, &., Mats, Carpets, &c , J. 
London. 

6295. Lamp Burners, E. B. Requa, London. 

6296. Burnino Liquip FueL, W. R. Lake.—( The Stick- 
ney Oil Burner Company, United States. 

6297. Surver and Nicket Puiatine Paste, A. Culley, 
London. 

6298. ARMATURES for ELectric Macuines, J. Wodicka, 
London. 

6299. GrammorHonE, A. J. Boult.—(Z. P. Wicke and 
G. M. Pfeiffer, Germany.) 

6300. CiiPps, D. Lonsdale, London. 

6301. CusHIONED Seats, W. P. Thompson -(W. C. 
Donn, United States.) 

6302. Apparatus for Morstenrinc Arr, A. Steblik, 
Liverpool. 

6303. Stee, J. H. Darby, Liverpool. 

6304. Furnaces for Borters, &c., G. Barstow, C. C. 
Shaw, J. Crone, jun., D. C. Taylor, and H. C. Shaw, 
Liverpool. 

6305. Rotiinc Pins, W. P. ek Hl. A. F. G. 
Muston and G. E. A. Muston, Spain.) 

6306. Myrraic Resin, W. P. Thompson.—(4. Fliigge, 
Germany.) 

307. FaLse Bottoms for Topacco Pirgs, E. Houtaine, 
London. 

6308. Sappies, H. Kirk, London. 

6309. Doors for Hansom Cass, &c., E. E. Dulier, 


London. 

6310. Maxine Inrusions of Tea, &., J. E. Ransome, 
London. 

6311. Hyprant, E. Lewis, London. 

6312. HicH-pREssURE Cocks or VALvEs, R. 8. Lloyd, 


ndon. 

6313. Frames, G. P. Dymond, London. 

6314. Toy, J. Barker, London. 

6815. INHALER, A. Chevrier, London. 

ee ae, J. H. 8. Bradley and W. Patmore, Wim- 
on. 

6317. - ~-egpepaaie the Ecress of Liquor, M. Schwab, 


mdon. 
\. Mitchell, London. 


Daw, jun., 


6318. Batreries, N 
= =r H. H. Leigh.—(Selchow and Righter, United 
tates. 
6320. PROPELLING VESSELS, J. Wirth, London. 
6821. Sips for Carryine Carco, R. D. Coulter, 
mdon. 
6822. Piuc and Socket Cutters, N. P. Stevens, 
mdon. 

6323. SmE_tine and Castinc, E. Taussig, London. 

6324. Suir Rartways, A. M. G. Sebillot, London. 

6325. Cans for Printine Ink, &c., J. E. Bousfield.— 
(W. H. Golding, United States.) 

6326. Locks, J. E. Bousfield.—(G. Piddington, New 
Zealand.) 

6827. MecuanicaL Pace-Msker for Cycuists, C. T. 
Austen, London. 

6328. Printinc Presses, J. E. Bousfield.—(W. H. 
Golding, United States.) 

6329. Paper Knire, Sir E. Lee, London, 

6330. Pepats, H. F. Tomkins and H. J. Grafham, 


Tire for Wuerts, H. F. Tomkins and H. J. 
Grafham, London. 
6832. Oi Cans, H. F. Tomkins and H. J. Grafham, 


ndon. 
6333. Hook for Securinc BarseD Wire, N. E. Parr, 
ndon, 
14th April, 1801. 
6834. Toots for Currine, &c., MetaL, J. Martignoni, 
London. 
6335. Reckoninc Seamen’s Waces, A. H. Arnold, 
ndon. 
6336. BicycLE Macuines, 8, Mason, Leicester. 





6337. Currisc and Hoxipine F.iowers, W. J. Fisher, 
London. 

6838. Hyprostatic WeicHine Macuines, J. Jackson 
and E. A. Hoad, London. 

6339. Dress FAsTENINGs, M. Picken, Bi: 

6840. Propuction of Printinc 5. RACES, ee A 
Teasdale-Buckell, London. 

6341. Propuction of Printinc Surraces, G. T. 

-Buckell, London. 

6342. Grounp Gamezs, H. R. Stockman, Barry, near 

Cardiff. 


3343. Domestic Hor-water Scprry Borers, R. 
Davies, Liverpoo! 
6344. Links for Sieeves, &., C. and W. F. Jennens, 
B gham. 
6345. Grain Weicuinec Macainery, H. Richardson, 
6346. Carrgizr for Gotr Cxivuss, C. I. Edmondson, 
anchester. 
6347. ALTERNATING CURRENT TRANSFORMERS, G. T. 
Tugwell and E. A. Mitchell, Brighton. 
ag Movutpine Macuines, J. Crabtree, 
e 
==. Tires os Cycres, R. Waugh and A. M. James, 
€ 
6350. Preventine Loosentne of the Keys of Raitway 
Cuairs, L. Mansfield, Bristol. 


6851. Tire for Bicycies, A. Ashby, Northam 
—_ Wuee. as a Motor to Drive Macuinery, 


6353. ANTI-FRICTION BEARING WHEELS, W. J. Brewer, 
London. 

6354. MarurinG Spirits, A. H. Allen and W. Chatta- 
way, London. 

6355. Drivine Naits, J. Blakey, Halifax. 

6356. InpicaTinc the Numser of Picks in a FaBrioc, J. 


Cairns, Halifax. 
6357. Surevp for the Tap Hous of Casxs, L. Mansfield, 
Bristol. 


6358. PeramBuLators, W. Hatchman, London. 

6359. CoaL-Boxes, C. Longbottom, Bradford 

6360. Cots for CLuTcHEs, Brakes, &., E. Shaw and 
G. J. Harcourt, Bristol. 

6361. Puncuinc and Eye.errine Learner, A. J. 
Jackson, Bristol. 

6362. a and Screw Turnine Latues, J. E. Carter, 


ax. 

6363. InvaLip Beps, T. Turner, Ketton. 

6364. Hanp Cameras, W. B. Parker, D. F. Christy, and 
R. Overton, London. 

6365. Sincie-actinc Stream Enoines, W. G._ Gass, 
Bolton. 

6366. Protective Compound, 8. Springer, London. 

6867. SHoemakers’ River Driver, T. Frogga 
London. 

6368. Raitway Sicnauuine, &c., A. J. Boult.—(H. R. 
Mason, United States.) 

6369. HorsesHoz. Macuines, W. P. Thompson. 
Carrington, R. E. Morris, and J. EB. Bucklin, United 
States.) 

6370. Coverrnes for Feepinc Borrizs, A. H. Bates, 
London. 

6371, Stoves, W. P. Thompson.—(H. Merzenich, Ger- 
many.) 

6372. ELectric Time Cax1s, R. Varley, jun., London. 

6373. BituiarD Cuz and Tip, C. Davis, London. 

6374. OzonIsING APPARATUS, J. Guenet, London. 

6375. Gripper Fincers for Printixe ‘Presses, E. L. 
Megill, London. 

6376. New Bases and Azo-coLourinc Matters there- 
from, Brook, Simpson, and Spiller, and A. G. Green, 
London. 

6377. New Motive Power, C. J. Eyre, London. 

6378. ELectric Motors, C. J. Van Depoele, London. 

6379. Foor Rasps for Horses, G. Tompkins, London. 

= = Lusricators, C. W. Brewer and T. King, 

ndon. 

6381. Barret WasHinc Macuines, M. Gottfried, 
London. 

6382. PHonocrarH CLock, W. E. Woodbury, London. 

6383. CaB Rest, H. C. Simpson, London. 

6384. CrncuLaR Scae Day RE , J. B. Nichol 
London. 

6385. Buttons, E. E. G. Davey, London. 

6386. Boots and Suogzs, G. H. Jones, London. 

6887. CoNCENTRATING AcIDs, W. Heyes, London. 

6388. Sat in Biocxs or Cakes, P. J. B. Vincent, 
London. 

6889. PrEsERvVATION of Woop or Iron, R. A. Chese- 

th, London. 

6390. MMUNICATING Motion for TooL-HOLDER for 

Latues, A. Johnson, London. 





6391. Cameras, T. H. Blair and J. H. Crowell, 
London. 
6392. Srraicut-way VaLves, E. Lunkenheimer, 
London. 


6393. Examininc Steam Boers, W. Lawrence and 
A. C. Ranyard, London. 

6394. Lamps for Burninc PeTROLEvM, ae., C. Martins, 
London. 

6395. Jount for Pires, F. G. Jones, London. 

6396. Loop Button, G. Heuser, London. 

6397. PHONOPHORIC TELEGRAPHY, C. Langdon-Davies, 
London. 

6398. ReseRvoIR PENHOLDERs, W. T. Shaw, London. 

6399. Gianps for Sturrinc-Boxes, F. Bauer, London. 

6400. Boats’ Davits, H. E. Bo , London. 

3401. Aczinc ALcoHoLic Liqurps, J. P. Cavallier, 
London. 

6402, MicropHonic and TELEPHONIC TRANSMITTERS, 
A. T. Collier, London. 

6403. Reparrinc Harness, W. F. Green, London. 

6404. Caso Reoisters, J. R. Ward, London. 

6405. UtiLisinc Vaporisep So.vents, J. R. Whiting 
and W. A. Lawrence, London. 

6406. ToHreapinc Wires through Tuses, A. M. Clark. 
—(F. A. Wessel and A. Giese, United States.) 

6407. Fire Escapes, H. and J. Vieregg, London. 

6408. Heatrnc Water to a Hicn Temperature, W. 
Boggett, London. 

6409. Burners for HyprocarBon Lamps, H., W., and 
I. Darby, London. 

6410. Gas Enoinzs, J. Day, London. 

6411. Nove. Manuracture of CutseLs, H. Baumotte, 
London, 

6412. Stoprers for Fgepine Borries, E. Edwards.— 
(C. Vrey, Germany.) 


15th April, 1891. 


6413. a for Loapinc Cartripess, E. M. Reilly, 
ndon. 

6414, Spanners, H. L. Phillips, London. 

6415. Uritisine Waste Acip KESIDUEs, MM. d’ Andria, 
Levenshulme. 

6416. Boots, J. 7. Hudson, London. 

6417. TREATMENT of CEREALS, A. J. Boult.—(J. J. 
Sheppard, France.) 

6418. Lamps, J. Enion, Liverpool. 

6419. VENTILATORS, F. Cc. Hall and E. L. Bruce, 
Liverpool. 

by Baxyos or other Instruments, W. Taylor, 

ve 6 

6191. Cotour Boxes of Printinc Macuines, R. J. 
Syddall, Manchester. 

6422. InpicaToR for Lavatory Doors, W. M. Trousdale 
and J. L. Thompson, London. 

= > MaNnvurFactTure of Paper Pup, W. Andrew, Man- 
chester. 

6424. RevoLvinc FLoweRr-pot, A. Taleyrac, 


London. 
6425. FasteninG Tickets on Goons, G. J. Pankhurst, 


Barnsley. 
6426. Securinc Cueques from Fravp, G. H. Willson, 
on. 
6427. Pweumatic Tires for Bicycies, A. I. Rath, 
Manchester. 
6428, Fire-LicHTER, J. Eaton, Manchester. 
6429. Cotp Sawina Macuines, J. W. Hartley, 


Kilmarnock. 
6480. Sarety Lamps, J. Rayner, Wakefield. 
6481. CLEANSER fir Tosacco Pipgs, F. J. Hewitt, 


Liverpool. 
6432. SMoKE-consuMER for BoiLers, T. R. Stopfoid, 
M. Kilroe, R. Wallbank, and J. Johnson, London. 
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6433. Sicut-reep Lusricator, G. Guest, London. 

6434. Casep Tusine, F. Madeley, London 

6435. JacguakD Macuin: “ W. Wilson, Bradford. 

6436. Conpgensine Stream, J. A. Thompson, London. 

6487. Carpinc EncINEs, J. Schofield and R. Ashworth, 
Rochdale. 

6438 Larrice Pecorxc Macuines, W. Carr and J. 
Taylor, Barnsley. 

6439. Fue. Economisers, T. Sykes, Manchester. 

6440. Emprorperinc Macanes, R. Crawford, Dublin. 

=. = Houpixe Soar on Parts, Barus, &c , BE. Jesty, 

xeter. 

6442. Insecricipe, C. Williams and C. H. Jones, 
Hereford. 

6443. Umpretia or Strick Suspenper, H. A. Davis, 
London. 

6444. Propucine Motion, W. H. Cook and J. Harrison, 

ht. 


ous fies PODERMIC SyRincgs, G. Whyte, Elgin. 
6446. Appixc-up Ficurgs, J. E. Fawcett and T. R. J. 
Cowen, Dublin. 
6447. Takunc-orr from Prixtine Macatyss, G. Duncan, 
ive! 
6448S. Game, F. E. V. Taylor, Derby. 
6449. ae Tion CuTtinc Apraratus, A. Richmond, 


6450. oe Coat, J. Warrington and T. Gillott, 
Leeds. 


6451. Dismrrecrators, W. Holbrook, London. 

6452. Tires for Waeets, J. H. Walker and G. Thwaites, 
Newcastle-on-Tyne. 

6453. Monre CaRLo Game at Carps, A. Browning, 
London. 

6454. Monte Car_o Carps, A. Browning, London. 

7S a Metat Parts to Evecrricat SwitcHEs, 

ion. 
6456. Asupans, T. W. Baker and H. Godfrey, London, 
6457. Worxinc Mutipce Sprxpies, C. . Vosper 


taple. 
=. CoLour Picments, R. Wilson, Newcastle-on- 


6459. ArTacHMENT for ADVERTISING TABLETS, J. Calligan, 
Liverpool. 
6460. Impression ApvusterR for Priytinc MacHINEs, 
8. W. North, Leeds. 
6461. FiuTe and SHOE Srauncnion, W. J. Foster, 
Somersetshire. 
6462. Prorectinc Carpets from Wear of FURNITURE, 
W. H. Jones, Gloucester. 
6463. ADVERTISING upon EnveLorses, W. V. Mummery 
and J. Townend, London. 
6464. VEHICLE Waeet, W. H. Munns.—({R. B. Jeffery, 
Onited States.) 
= — W. H. Munns.—(J. M. Harden, United 
utes. 
= <a W. H. Munns.—{J. B. Perault, United 
tates. 
a H. Munns.—{Z. Brown, United 


6468. Pianos, W. H. Munns.—(4. Gras’, United States.) 
6469. STAPLING Macurnes, W. 8. Hamm, London. 


71. Toy, 3. F. Simpson, London. 

6472. Dyerne Macurnes, E. Woodcock, sen, N. O. 
Woodcock, and E. Woodcock, jun., London. 

6473. Carry unc Eeos, J. Hathway, London 

6474. | geen for Woop, W. Gritten and J. Lang, 

ndon. 

6475. Bicycie, A. W. Smith, London. 

6476. Bicycie, A. W. Smith, London. 

6477. Bicycie, A. W. Smith, London. 

6478. Curtine Macuing, J. A. Tillcock and W. D. 
Conning, London. , 

6479. Treatment of Copper, W.T. Rickard, London. 

6480. Szparatine or CLassiryinc Ores, T. Clarkson, 
London. 

6481. Socks, E. Phillips-Scruby, London. 

6482. SALVAGE Apparatus, C. R. Bonne.—({R. Leniz, 
Germany.) 

6483. Ponrs, A. von Kieter, London. 

6434. Wire Fencixe, J. Richmond, Glasgow. 

6485. Dywamo-ELectric Macuings, A. I. Gravier, 
London. 

6486. — Nuts, H. E. Newton.—(A. Gross, Aus- 
tralia 

6487. Water Ciosets, H. E. Newton.—(W. Clarke, 
Australia.) 

6488. Gauces, P. M. and C. L. Pinel, and V. Lethuillier, 
London. 

6489. Certinc Rose for Incanprescent Lamps, W. R. 
Pryke, London 

6490. Maxine, &., Botts and Rivets, A. B. Ritter, 
London. 

6491. TresTLe or Support for Tastes, C. Barter, 
London. 

— a for Evecrric Giow Lamps, &c., C. Barter, 

= ae to Szepine Lanp, W. Chillingworth, 

mao 

6494. Fries for Lerrers and Invoices, P. 8. Watkins, 
London. 

6495. Fiower Ports, C. J. Cross, London. 

6496. Exvevores, 8S. Parsons, London. 

6497. Apparatus for Rotiinc Tupes, &c., J. Reimer, 


6498. Stups, N. Browne.—(T. Remus, Germany.) 

6499. PoRTMANTEAUS, TRAVELLING Bacs, &c., G. H. 
Gregory, London. 

6500. Propuction of CuLorive, J. Kolb, London. 

6501. InTRENcHiNeG Spapes, J. A. Rasmussen and F. 
Marcotty, London. 

6502. GALVANIC Batrerigs, J. von der Poppenburg, 
Berlin. 

~~ — Suurtte Drivinc Mecuanisms, O. Liithy, 

er. 
6504. EmMprolDery, J. Forbes, Belfast. 
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6505. Botrie Capa, T. r—.* London. 
6506. Borties, J. C. C. Read. , Nottin; gham. 
= HEATING Air, T. M. pmendenss and J.Westray, 
en’ 
=> — Water Meter, J G. Cunningham, 
yndon. 
6509. Ferric Cuioripe from GaLvanisinc WAsrTE, 
J. W. Wilson and C. H. G. Harvey, London. 
6510. Feepinc Steam Borers with Warer, R. W. B. 
Sanderson and F. Hood, Manchester. 
6511. Fut, Way Vatves or io Cocks, W. Hart- 
cliffe, Manchester. 
6512. Stoves and Frrep.aces, R. 8. Richards, London. 
6513. Distrisutisc WaRMTH by MovEMENTS of AIR, 
J. Thomson, Glasgow. 
6514. Makine Direct Vixerres, J. Draper, Glasgow. 
6515. Poucues or Purses, J. Draper, Glasgow. 
6516. Guarp and Rest for Forks, F. J. Mockler, 
Wotton-under-Edge. 
as Exectric Licat Switcnes, C. M. Dorman and 
A. Smith, Manchester. 
ose ‘Sea Tire for Cycres, W. D. Mastaglio 
and W. H. Self, Newcastle-on-Tyne. 
6519. DEALING, &c., PLayinc Carps, W. Bown and G. 
Capewell, Birming’ 
= — Freep LUBRICATORS, A. F. G. Brown, 
6521. — Fisninc Fuiies in Fiy-sooxs, A. 
Boursin, Kerry. 
6522. Cummyzy Cow., A. Robertson and J. 8. Yule, 
Stirlingshire 
-— Horse - CLIPPING Macuine, C. Brown and F. 
ran 
6524. Kiuws for ANNEALING Grass, W. W. Pilkington, 
Liverpool. 
6525. Rotiinc Grass, W. W. Pilkington, en. 
6526. Bespinc Metatiic Wire Rops, G. Salter and 
J. Walker, Birmingham. 
6527. Cuatn DRIVEN VeLocipepes, R. Green, Bir- 


ogham. 
6528. a Fuicut of Prosecrites, A A. Common, 
“—. Bouts and Nuts with Locxixe Device, J. M. Day, 
6530. PoLverisinc Minera.s, E, A. Shaw, London. 





958!. PorraBLe Operating Taste, A. Wormull, 
London. 

6532. Propvcine Decorative Mareriat, J. Jackson, 
London. 

6533. Paorocrapuic Cameras, R. W. Savage and the 
Sun Camera Company, Limited, London. 

6534. PHorocrapuic Suutrer, R W. Savage and the 
Sun Camera Company, Limited, London. 

6535. Raruway SIGNALLING, R. Weston, London. 

6536. Tires for VELOCIPEDES, J. Y. Johnson.—{J. H. 
Cheever, United States.) 

6537. Game Piayine Apparatus, J. T. Petyt, London. 

6538. Toy, W. P. omson —{A. L. Damkoehlers 
Wittwe, Germany.) 

6439. AtrracHinc UmBRELLAs, &c., to the Person, C. 
Mackintosh, London. 

6540. ng for CLeaninc Guns, W. M. Barton, East 


6541. Exouves worked by Vapour, J. A. McNaughton, 
Manchester. 


ani 

6542. WHEELS for Ve .ocipepes, &c., J. Dring, 

6543. Export CoLiapsiBLe Coat Vase, T. G. Blood, 
Birming) 

6544. Swe. used in Looms, J. Lang and C. Walmsley, 


iton. 

€545. VewriLator, J. W. M. Peyton and O. Y. Rhodes, 

oy ol RECORDING TaRGets, &c., R. M. Berlyn, 

mn! 

6547. a Recutator or Governor, J. Wood, 
on. 

6548. Motive Power, R. Wood and J. A. Brookfield, 

Sheffield. 

6549. FiusHine Drains, 8. C. rw, we eee. 

Pir Rouier and illis and H. 


Naylor, Sheffield. 
6552. STRAINERS for CULINARY Purposes, W. Bendall, 


6552. Fasreninec for Boot and Soe Laces, E. H. 
Waters, Manchester. 

6553. Exastic Matrress Frames, I. Chorlton and G. 
L. Scott, Manchester. 

6554. Smoke Fumicatinc Apparatus, W. Gallon, 

ndon. 

6555. T-square for Uszin Drawine, &c., J. Kellett, 

Bradford. 


6556. Driving Mecuanism for Bicycies, A. E. F. 
Chattaway, London. 
6557. A Tripartite Spape, J. P. Moller, London. 
Corn-FREED HeicHtT Measurer, T. James, 


ion. 

6559. Evectric Bei. Pusu, J. M. Nicol, London. 

6560. Five for wy R. B. Gatling, London. 

6561. Game, H. Leigh.—{(Seichow and ” Righter, 
Sta 


tes. 
6562. Sotperinc Lamp, A. Maire, A. Cowet, and P. Le 
ic, London. 
6563. Foc SigNaL.inG on Raitways, 5. ome London. 


6564. Cuarn Suackugs, &c., J et, 
London. 

6565. Parstryc Macurnes, E. Armitage, A. G. Cole, 
and ndon. 


r, 

6566. Tires ‘for CycrEs, L. H. Ashton, London. 

6567. Wee. Skate, J. W. Hoddell, London. 

6508. Foor ATTracuMENT for SwiMMING, T. O'Reilly, 
London. 

6569. Heat Recutator, F. E. Pow and W. R. Clark, 
London. 

6570. Measurep LiquiD Tap, J. Bowie, London. 

6571. Lerrerpress Processes Basep upon Psoro- 
OGRAPBY, E. Albert, London. 

eo72. Dank Siipes, "J. Y. Johnson. —(P. Tournachon, 


6573. Rotary Motors, W. Pochin, London 

6574. Inpicatinc Names of Srations, J. E. Bousfield. 
—( Wirth and Co., Germany.) 

6575. WasHING MACHINES, W. Schrimshaw, London. 

6576. Provers, W. H. and R. H. Sleep, London. 

6577. Scurrers, F. J. Bradley, A. Brownsword, and 
A. London. 

6578. Gas Enornes, A. Barclay, Glasgow. 

6579. Boat Lowerinc Tack e, E. J. Hill, London. 

6580. Arrixtsc Postrace Stamps to Lerrers, H. 
Carter, Lo adon. 

6581. — for Trimminc Wicks, K. Schlesinger 


Lon 

6582. Sarety Extincuisner for Or Lamps, J. Stark, 
London. 

6583. Luspricators, E. C. Miller.—(H. L. Miller, United 


6584. ALarm CLocas, F. Rothwell, London. 
6585. Wixrpow Suape Arracaments, A. D. Christie, 


London. 

6586. Topacco Pires, T. H. Keble, London. 

6587. Apparatus for Dryinc and Evaporatine, H. 
Hencke, London. 

Kyitrep Fasarics, F. Hochuly, London. 

6589. Manuracture of Paper and Carpsoarp, C. Lenz, 
London. 

6590. Car-coup.ers, T. H. Walsh, London. 

6591. Learninc, &., the Game of Gor, J. Fisher, 


London. 
6592. Couxinc Rack, W. W. Horn.—(W. Earle, United 
State: 


8. 

6593. Game, G. H. Watson, London 

6594. Cameras, F. L. and E. T. Perken and A. Ray- 
ment, London. 

6595. Venicte Brakes, A. J. Boult.—(A. Gelhar, 


rance. 

6596. Muxtrrusutan Stream Boi.ers, M. Gehre, 
ion. 

6597. Lappers, D. L. Osborn, E. 8. Northup, and 

D. G. Blair, Kansas City, Mo., United States. 
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6598. Gas Enoines, W. R. Ridealgh and R. Welford, 
Sunderland. 


6599. Distance Measurinc Instrument, J. Shake- 
speare, Birming! 
= Carpinc Enotnes, 8. Green, Mossley. 
. Wasnine and Scovurine Woot, J. a I. Smith, 


‘ax. 
6602. FasTENING Seem, &c., W. de C. Prideaux 
and J. C. Chave, Bristol. 
6603. Apptiances for Dryinc Leatuer, E. Pim, 
Liverpool. 
Pwevmatic or InrLatep Tires, R. Mansell-Jones, 
Brighton. 
6605. Benpinc CHarx Links, &c., F. Smith and D. 
Drysdale, Birmin; 
6606. Smoxine Pires, A. Cotchett, Sheffield. 
6607. Carvinc Fork, J. W. Johns, Lei‘ 
6608. Proputsion of Boats, &€., E. A. Slade, South 
Shields. 
6609. -~> gamed Sxercuine Casz, &., J. O. Mennie, 
mdon. 
6610. VentrLators, G. H. Hayw London. 
6611. Bang for Wavinc the Human Harr, x. “Schevits, 


on. 

6612. "Grmmene Frsrovus Susstances, G. J. J. Hoffman, 
Bradford. 

= gg Wuee:s for Bicycies, F. Whitehouse, 

6614. — Bett Sicwars, H. R. Taylor, Edin- 

urg! 

6615. Ion1Ter Tuses for Gas Enoives, F. 8. Green, 
Birming! . 

6616. Firtivcs for Screens, H. G. and J. H. Thomas, 
Southam " 

6617. Lertinc Down the Sprinc of a Warcn, C. H. 


rrington, Coventry. 
6618. WASHING <tr’ Neoatives, Sir C. 8. 


For! 
6619. Cyc TE Paton, Holyhead. 
6620. Pires for Rovixe Mitis, W. Eynon and W. 


Seaman, 

6621. PLAITING Saceuena, L. Bollmann, Vienna. 

6622. Raitway Brakes, L. Soulerin, don. 

6623. Huss of VELOcIPEDEs, J. and A. ‘Addison, 
Glasgow. 

6624. Stoprerine Borr.ies, J. Shaw, London. 

6625. CanwpLesticks, J. Paton, London. 





6626. Tennis Bat Hanpues, A. J. Altman, London. 
6627. Raistinc and Lowsrinc Winpow Buinps, T. 
be, Lancashire. 

6628. Mertatiic Bepsteaps, W. Gelder and J. E 
Britton, Keighley. 

6629. Looxine Giass Swinc ApJusTMENT, W. Hill and 
W. Stewart, Glasgow. 

6630. PAVEMENTS, J. Griffiths, London. 

6631. Ratcuet Braces, E. T. Ruthven-Murray, Oxford. 

6682. Socket for Sroneware Drain Pipes, A. G. 
Boutcher, Bucks, 

6633. ELecrric Merers, F. Teague, London. 

6634. Propucinc Two or more CoLourep Prints, E. 
“Albert, London. 

6635. FURNITURE Castors, F. Redman, London. 

= Lire-SAVING RaFts, A. C, Stockwell, London. 

. Comprnep Savuceran, H. Cracknell, London. 

pentl Woop Bocks, Higginbottom and D. T. 
Powell, Eali 

6639, Frrries for Suips, A. Chrystal and J. Lyell, 
Newburgh-on-Tay. 

6640, Securinc Enve.orss, A. B. Calder, Glasgow. 

6641. Mou.pine Butter, &c., J. McAdam, ee. 

6642. ae for Hovpixe Books, G. F er, 


6643. Oven, E. Barker and P. C. Woodcock, London. 
6644. Mau Carrs and other VEHICLEs, W. EL. 
y, London. 

6645. FuRNAcEs, G. and T. Wilton, London. 

6646. Lamp for Gycues, W. H. Smith, London. 

6647. Fasteners for Winpow Sasues, &c., J. Stott, 
Liverpoo 1. 

6648. Puass and Diss Server, M. Picard, London. 

6649. Carrripess, E. de Beaumont, London. 

6650. Sauceran Cover, G. H. Williamson and 0. Bur- 
nett, London. 

6651. APPLIANCE for Men’s Harts, F. Kent, London. 

6652. Piovens, J. H. Lee, London. 

6653. Disc Harrows, J. H. Lee, London. 

6654. Truss and other Paps, J. Arnold, London. 

6655. Supports for TeLecrarn InsuLators, J. C. and 
G. Fuller, London. 

6656. Paper Box Serrinc-up Macuiygs, G. W. Glazier, 
London. 

6657. Apparatus for Teacuinc ARITHMETIC, W. H. 
Bownass and J. H. Worthington, London. 

6658. Lusricators, J. W. Johnson.—(P. Plisson, 
France.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 


442,810. Awnri-rricrion Guipe ror SicnaL Rops, 
H. Johnson, Rahway, N.J. -— Filed March 29th, 1890 
Claim.—Q) The combination, with a base, of stan- 
dards made se te from each other and secured to 
said base side by side, a pulley — with journals 
received within elongated bearings in said standards, 
and a retaining roller en 

above said pulley, subst 








combination, with a base, of candies made separate 


[442.810] 

















from each other and secured to said base side by side, 
a pulley provided with journals received within elon- 

gated bearings in said standards, said bearings being 
Sovod upon their and bottoms and at their ends, 
and a retaining roller mounted in said standards 
above said pulleys, substantially as specified. 


442, eee. Hammer Frame, G. Kennedy, Latrobe, Pa.— 

ie bee Sag t in frames for 

—_ As an improvemen ‘0 

cia 2 bi tion of f the legs, an entablature 

ro base, and bolts connecting the entablature with 

the base and drawing these parts ther, substan- 

tially as and for Raed 5 purposes a (2). As an 
improvement in es for h 

tablature and base, and ponent 

a ine e with the base and 

















drawing these oe hm gay substantially as and for 


the pi (8) As an improvement in 
frames rm a the combination 


legs, an 
entablature and , bolts connecting the entablature 
with the base and drawing these together, and 
shoulders on the yg ry and , against which 
the inner edges at the top of the legs and the outer 
edges at the conte of the legs respectively bear, 
substantially as and for the purposes d bed. 
442,974, Ore PuLveriser, A. Hendey, Denver, Colo.— 

Filed June 4 4th, 1890. 

Claim.—In a mill for pulverising ore, the combina- 
tion, with the carrier thereof, of the spherically- 
socketted bearings secured to the : side of the 
said carrier, the balls located in 
provided with in downwardly-extending skirts, 
and rollers having projections fitted so as to rotate 
within said skirts, whereby the bearing surfaces are 
protected from the pulv ores, substantially as 





pecified. In a mill for pulvgiaing ores, havi 
ten of centrifugally-acting rollers, the combination 
of spindles extending above their sockets and tension 











springs connected with said upwardly - extending 
spindles for holding the rollers to their work by a 
yielding pressure, substantially as described. 


443,020. Macuixe ror Propvucinc ARTIFICIAL 
Freezine AND Rerriceration, 2. G. Ward, Balti- 
more, Md.—Filed December 15th, 1888. 
Claim —(1) In a machine of the class described, a 
tank having an apertured base provided with an inte- 


gral interiorly-extending boss, combined with perfo- 
rated stand pipes communicating with the interior of 
the base, and coils surrounding said stand pi) —_ 


stantially as specified. (2) In a machine o! 
described, the combination, with a tank ee 
apertured bottom provided with a chambered 
and a tank head provided with nipples, of perforated 
stand pipes communicating with the chambered boss, 
and interlacing coils communicating with the nip) les, 
remy wee By specified. (3) In a machine o! the 
class descri the combination of the pumps, the 
tank, the perforated stand pipe within sai tank, 
io ~ on er = stand 
, an e al rbing co’ surr 
ae coils, all constructed and arranged. substantial, 
as shown and described. (4) In a machine of the 
class described, the combination, with = pam, 
the freezing chamber, the tank, the s' pipes 


#43020) , 

















within the tank, and the condensing coils and return 
coils within the tank, of pipes leading to and from the 
tank and coils and communicating with the freezi: soaane 
chamber, the pipes f%, and the two-way cocks fit 

to the same, substantially as specified. (5) In a 
machine of the class described, the system of distri- 
buting ~ circulating pipes for a f tank, con- 
oe % s mary and final expansion chambers 

acent % each other, and secondary ex 

poy tt arranged at opposite ends of the system, 
and a pipe extending from one to the other of said 
secon’ expansion chambers, substantially as speci- 
fied. (6) Ina machine of the class described, a freezing 
chamber provided with two sets of expanding cham- 
bers, and piping for conducting the gas to the inner 
end of one chamber, thence to the outer end of said 








chamber, then through the middle of both chambers 
to the outer end of the second chamber, thence to the 
inner end of the second chamber, thence back to the 
machine, substantially s specified. UF In a machine 
of the class described, the combination of the freezing 
Pa onal vided with two sets of expansion cham- 
an agitator within the freezing chamber 
can the ory age chambers, its shaft, the pum: 
the worm - the yr and suitable 
connections aeons the worm shaft and the shaft of 
- cher substantially as described. (8) A freezing 
vided with to sets of expansion cham- 
a — » gas over and into the 
Hs an mt the hambers of one set, thence throug! 
the middle of both sets, and back through the ends of 
the second set. in combination with a non- 4 
medium surround! id chambers, and an agitator 
for the same situa‘ A. WE... the two sets of expan- 
sion chambers, substantially as described. 
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HER MAJESTY'S SHIP VICTORY: HER HISTORY 
AND CONSTRUCTION. 
HISTORY, 

THe most celebrated ship in the world—to English eyes 
at all events—is the Victory, on board which Nelson 
fought and died. The ship is just 126 years old, and 
the present generation knows little concerning her, 
and less concerning her eventful history. The important 
part which she plays in the Exhibition to be opened 
to-morrow at Chelsea supplies an opportunity not to be 
lost, of placing information concerning her construction 
and history—not easily to be obtained now, and in a few 
years, perhaps, not to be obtained at all—on record in 
our pages. 


When the Naval Exhibition was first discussed, it was | 


suggested that it should be held at Greenwich, and it 


was proposed that the Victory should be brought round | 


from Portsmouth to the Thames; but wiser counsels 
prevailed. The risk of towing the old ship round has 
cou avoided, and an arrangement which would have left 
the Victory at Greenwich while the Naval Exhibition 
was held at’Chelsea would never have answered. The 
Committee, however, decided that the Victory should 
not be left unrepresented, and at Chelsea has been built 
up by Messrs. Campbell, Smith, and Co. a full-sized 
model of the Victory, which will, no doubt, be visited by 
many thousands who could not possibly see the real 
ship. Messrs. Campbell, Smith, and Co. were the con- 
structors of ‘Old London” at the South Kensington 
Exhibitions, and with them originated, we believe, a 
feature of exhibitions which has always proved attractive 
—* Old Manchester,” for example, at the Manchester 
Exhibition, and ‘Old 

Edinburgh” at the 

Edinburgh Exhibition. 


as first launched in 1765. The structure of the vessel 
exhibits features which could not have been found in her | 
| after she was repaired and altered in 1803. First, she | 


has the waist found in very old ships, the main deck 
| having a wide opening over the centre portion, causing 


| the upper deck to take the form of a half deck. Secondly, | 


the rigging is old-fashioned. In place of the spanker, the 
|mizen mast carries a long latteen yard inclined fore and 

aft so as to occupy the place of a gaff. The position of the 

anchors points to the same old date. Thirdly, the white 
| ensign carries in a canton or quarter, not the Union flag 
| of the present day, but its predecessor, in which the red 
St. George’s cross and white St. Andrew’s cross are com- 
bined, but the latter has no red St. Patrick’s cross on it. 
The earlier-flag bore the name of Union Jack, it is said, 
from owing its origin to the accession of James I. 
or Jacobus I. The flag known now as the complete 
| Union Jack or flag, came in on the union of Ireland in 
1801, and was borne at Trafalgar. The model then has 
the correct flag borne by the Victory previous to her 
being laid by in 1801, the very year of the Union. 
Lastly, there exist descriptions of the figure-head of the 
Victory before and after her repair and alteration. The 
figure-head she got in 1803 is shown in the full-sized 
model at the Exhibition, and consists of a marine on the 
port and sailor on the starboard side supporting a shield 
carrying the royal arms. The previous figure-head was a 
fanciful affair, which, judging by the descriptions given 
at the time of her launch, is very carefully carved, both 
on the model in Greenwich Museum and also on one at 
the United Service Institution; though while both fairly 
agree with the description, they differ in actual attitude 
of figures and in s details. It is scarcely worth while 
reproducing a long description. Suffice it to say that 








the date of her first commission it appears to have con- 
sisted of the following :— 


Lower deck aid aoaee ee 

Middle ,, vs ase ee 80 long 24-pounders 

Main fs . 32 ” 12 

Upper _,, 12short 12 *s 
Total ... . 104 guns 


The principal subsequent change consisted in having 
four 82-pounder carronades substituted for 12-pounders 
on her upper deck in 1798, her guns being then made up 
to 110 by six 18-pounders carried on her poop; but these 
were afterwards removed, and at Trafalgar she had no 
guns on her poop, while two 68-pounder carronades placed 
on her forecastle had taken the place of two of the 
32-pounder carronades. 

From 1765 the Victory lay quiet for thirteen years, but 
in 1778, when, commanded by Captain Sir J. Lindsey, she 
was selected on March 16th by Admiral the Hon. Augustus 
Keppel as flagship, and on July 27th she took a leading 
part in a victory won over the French off Ushant, when 
she was at one moment beset by six ships. She lost 
eleven killed and twenty-four wounded—a small loss 
compared to what she was afterwards to experience. 

On March 19th, 1779, Sir C. Hardy hoisted his flag on 
board, and started on an expedition to prevent the junc- 
tion of French and Spanish fleets, but only sighted them 
after they had effected their object, and no engagement 
took place. 

On May 24th Admiral Geary in the Victory watched 
Brest with a fleet, again with the object of preventing a 
junction of French and Spanish fleets, but no ..2tion took 


place. : ; 
On Vice-Admiral Darby selecting the Britannia for his 
flagship, Rear-Admiral 
Drake took the Victory. 
On March 20th, 1781, 





In constructing the Vic- 
tory, however, the firm 
have excelled their for- 
mer efforts, and every 
yossible assistance has 
see given them by the 
Admiralty. The model 
of the Victory is per- 
fect as regards the out- 
side, from the water-line 
to the bulwarks, with 
hammock nettings, &c., 
showing the bow with 
the old figure-head, a 
marine and sailor sup- 
porting a shield with the 
Royal Arms. The stern 
is complete, and an imi- 
tation water-line is 
shown all round her. 
Visitors will enter the 
ship from the stairs up 
the side through the 
entering port as in the 
real ship, and pass in on 
to the middle or main 
deck, which will be cut 
off at the stern with the 
bulkheads to the officers’ 
quarters, pass down the 
gangway and to the 
lower deck, which is 
complete from end to 
end, and which is shown 
as it was on the morning 
of Trafalgar. On the 
port side the guns are 
run out ready for action 
the cannon balls, mus- 
kets, &e. &e., in their 
places. The starboard 
side is filled with the 
mess tables, forms and hammocks, the guns being run 
in and secured, showing how sailors lived at that 
time on board ship. This deck is as realistic and true as 
it is possible to get it in all details, with the old horn 
battle lanterns. 
panion ladder to theorlop deck, containing the celebrated 
cockpit where Nelson died, in which will be represented 
as nearly as possible the actual event, in wax figures. 
After seeing this, the exit will be from the cockpit out 
on the starboard side, to avoid inconvenience and crush. 
The very greatest care has been taken to get all the 
particulars very exact to date, to effect which, Messrs. 
Campbell, Smith, and Co., have had to search through 
the Admiralty records, Portsmouth Dockyard, and the 
United Service Institution, Whitehall. The guns and 
carriages are actual copies taken from the original guns 
used at Trafalgar, but the masts will be only the stumps 
about 12ft. high from deck, the London County Council 
refusing permission to do as was originally intended, 
put them up to the tops, with the rigging com- 
plete. On page 334 we give a view of the Victory 
as she now appears in Portsmouth Harbour. Our 
engraving has been selected from a very admirable set of 
photographs of the ship taken by Messrs. Symonds, of 
Portsmouth; and on page 339 will be found a series of 
four views taken by our special artist on board the model 
Victory at Chelsea. Considerable doubt has existed 
as to the precise appearance of the Victory at the 
date of the battle of Trafalgar. There is in the Naval 
College, Greenwich, a model of the ship, which is said 
to be a faithful reproduction of her appearance in 1805, 
but this is an error. Above we give a copy of a photo- 
graph of this model, taken by the permission of 
Vice-Admiral Sir W. Graham, K.C.B. This model is 
said to be made of oak from the Victory, and has 
hitherto been regarded as representing the vessel at the 
time of Trafalgar, but an examination by the Admiral 
has led to the conclusion that it represents the Victory 
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Thepublic will then descend the com- | 





H.M.S. VICTORY, 1!765. 


| there was a bust of George III. crowned with laurel on 
| an arch, and over a shield with the royal cypher. On one 
| side this was supported by a Britannia with a Union flag, 
la figure crowning her, figures of Europe and America 
backing her, and lastly, a boy with a cornucopia crushing 
a hydra. On the other side was a figure like Britannia and 
| Fame, trumpet in hand, crowning her. Behind her were 
| two more figures, Asia and Africa, and a boy with a globe 
and a pair of compasses, and who with his finger is 
pointing to the spots conquered by England. The 
royal arms were also displayed on a shield. We are glad 
that this pompous device never fell into the hands of an 
enemy, to be displayed as a memorial of pretentious bad 


| 


culiar sting to any record of defeat. The figure-head in 

elson’s time was a wonderful improvement, conspicuous, 
but business-like; but of this visitors can judge for them- 
selves. 

For much of the history contained in the following 
pages we are indebted to a pamphlet by Captain 
Wharton, R.N., now Hydrographer to the Admiralty. 
The existing Victory, it must be understood, is the 
second line-of-battle ship of the name, for she suc- 
ceeded one bearing the same name carrying 110 guns, 
which was lost with all hands in 1744, when carry- 
ing Admiral Sir J. Balchen home, -after successfully 
relieving Sir Charles Hardy, who had been blockaded 
in Lisbon. 

Nelson’s Victory was launched at Chatham Dock- 
yard on May ‘th, 1765, her dimensions being as 
follows :— 


Length from figure-head to taffrail... 226ft. 6in. 
js EM da aS: 151ft. 3in. 
»» Of gundeck ... 186ft. Oin. 
Extreme beam... ... 52ft. Oin. 
Depth of hold area 
Displacement... - 2162 tons 





Her armament varied slightly from time to time. At 


taste, which to after generations would have imparted a | 





Vice-Admiral Hyde Par- 
ker hoisted his flag on 
board the Victory for an 
expedition to the North 
‘Sea, but subsequently 
transferred it to the 
Fortitude, and_ sent 
home the Victory as 
unsuited to the narrow 
seas he hoped to sail in. 

Rear - Admi Kem- 
penfelt, as Fourth Ad- 
miral of the Channel 
Fleet, next selected the 
Victory, and on Decem- 
ber 12th, 1781, came up 
with the French fleet 
forty miles west of 
Ushant. It was acting 
as a convoy, and was 
very superior in number 


to the British fleet. 
Kempenfelt, however, 
found an opportunity 


of cutting off the last 
fifteen ships and sinking 
four French frigates 
which most gallantly 
fought against his men- 
of-war. The body of 
the French fleet failed 
to prevent Kempenfelt 
from securing his prizes. 
On his return he moved 
his flag to the Royal 
George, and the Victory 
was present when she 
sank, with all hands, at 
Portsmouth on August 
29th. * 


Admiral Howe in the 
Victory cruised during 
1782. On September 11th he sailed to succour Gibraltar, 
but the great attack on that place had already been made, 
and had failed on September 9th. On October 10th a ter- 
rific gale drove five of the enemy from their anchors and 
dismasted one, so that when Howe appeared on October 
11th five transports got in unmolested, and though the 
rest were carried by the current past Gibraltar they were 
followed by our men-of-war and eventually worked up 
again. On October 13th the enemy’s fleet mustering 
eighty sail, of which forty-four were of the line, threatened 
to engage Howe's fleet of thirty-six vessels, but instead 
of doing so ran past and disappeared. After getting 
some more transports in, Howe made for the open sea, 
but failed to bring the enemy to an engagement. 

In 1790 Lord Howe again hoisted his flag on board the 
Victory, but afterwards transferred it to the Queen 
Charlotte. The Victory next became Lord Hood's flagship, 
and in February, 1793, she was present at the taking of 
Tonloa, on August 27th, and at the engagements when 
Bastia and Calvi, the chief towns of Corsica, were taken 
in 1794. In 1795 the Victory was again at Portsmouth 
when the ill-fated Boyne of ninety-eight guns caught fire 
and blew up. She acted as a private ship under Rear- 
Admiral Man, and in the battle of St. Vincent, in 1796, 
she captured the Salvador del Mundi, of 122 guns, but the 
latter ship had already been mauled by the Excellent. In 
1801 the Victory was laid by as worn out, but repaired - 
and refitted in 1803, and was then chosen by Nelson as 
flagship, and on April 9th captured the frigate Ambuscade. 
Nelson cruised in the Channel and adjacent seas to defeat 
Napoleon’s attempts to get command of the Channel. 
On January 12th, 1805, Nelson with ten ships pursued 
eighteen, but could not bring on an action. On October 
21st with twenty-seven sail of the line he encountered the 
united French and Spanish fleets of thirty-three sail of 
the line off Trafalgar, when nineteen vessels were 
captured. Of the part played by the Victory in this 
battle a particular account is given in detail lower 
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down, it being judged to be deserving of attention both 
as a very remarkable achievement and also as being 
recorded in such detail as to give a vivid picture of the 
circumstances attending a naval engagement of this date. 

In 1808 Sir Jas. Saumarez took the Victory as his flag- 
ship, when Sweden was threatened by an invasion by 
Russia, and she went to the Baltic and afterwards to 
Portugal as flagship to Rear-Admiral Sir J. 8S. Yorke. In 


be dealt with. Herarmament was atthistime as follows :— 


On the lower deck 30 long 32-pounders of 36 cwt. 
: , 24 


» Middle ,, 3 Mig - 


ae” «ae os ee ee 

» Upper ,, 8short 12 ral j 

asi es oi 32-pounder carronades. 
forecastle 2 68 mn an 


” a... 
Total... ... ... 104 guns. 
Captain Wharton says that the weight of her broadside 


| guns. 


The working of the armament of such a ship as the 
Victory, which carried at Trafalgar, as we have seen, 104 
pieces, appears to demand so large a number of men as 
to present a difficulty, when we remember that a con- 
siderable number of those on board consisted of marines, 
as well as those detailed for other duties than working 
The fact is that the same men worked at two 


guns. At the time of Trafalgar probably the corre- 


1812 she sailed for the last time as Admiral Sir J..S. was 2515lb. We should not presume to offer any! sponding guns on opposite sides of the ships were taken 
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Yorke’s flagship. 


active service, and in 1825 was made flagship of Ports- 
mouth Harbour. 

To return to the Battle of Trafalgar, on October 
2ist, 1805, the British fleet came in sight of the 
combined French and Spanish fleets. The former con- 
sisted of twenty-seven sail of the line, four frigates, a 
schooner, and a cutter. The latter consisted of 
thirty-three sail of the line, five frigates, and two brigs. 
The’part played by the Victory only is here attempted to 


In 1815 six admirals asked for her for | 
their flagship, but the war ending she performed no more 
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opinion on the accuracy of this estimate, beyond 
observing that we suppose that it is a sort of average, 
for we greatly doubt if Nelson himself could give the 
actual weight of a broadside, which appears to have con- 
sisted of two or three shot in some guns, in others one 
shot with a keg of 500 musket balls, in others langridge, 
and so on. 

The total weight of a broadside of one shot per gun 
we make only 1125]b. per broadside, so that Captain 
Wharton’s estimate is nearly at the rate of two and 
a-quarter shot per piece. 





together. At a later date the two guns next each other 
were so worked. 

With regard to the guns on board the Victory, it 
happens that the 32-pounders issued to this ship were 
the first specimens cast of this afterwards hard-worked 
and popular piece.' At this time, so far as we can learn, 
flannel cartridges had come in, having been introduced 
with quill tubes, as well as flint locks, by Sir Charles 








ition 





1 This information is btained from ‘A ,”" by Colonel 
Majendie, and from officers who had formerly held positions in the Gun 
Factories and Laboratory of the Royal Arsenal, Woolwich. 
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Howard, as related in detail in connection with the 
82-pounder which actually took part in the battle on 
board the Victory, which is shown among the guns of 
the Government exhibit. The flint lock does not 
appear as if it could ever have struck within an inch or 
more of the vent, but this was probably near enough, 
seeing that a large priming of loose powder was applied 
by a priming horn. These details may be questioned by 
officers, but will, on examination, we think, be found to 
be correct. We are aware that paper cartridges con- 
tinued to be used—very disgracefully—for many years 
afterwards; so was the linstock and match; but it is pro- 
bable that the Victory was not in such evil case as to 
have these obsolete stores, as the improved system was 
adopted in the Navy in 1790. The charge was rammed 
home when the port was open with a wooden ramimer. If 
the gun was loaded with a closed port, necessary when 
the lower deck guns were fought in rough weather, a 
rope rammer was used some years subsequently to 
Trafalgar, and may have been used at that date or earlier, 
for anything we know. The curious statement is made 
that the French gunner who rammed home, mounted 
astride on the muzzle of his gun facing the enemy, and 
rammed home the shot between his legs, and that when 
the ships came in close contact these plucky but unfortu- 


nate men were sometimes struck off into the water by | 


the English gunners. 


fitted to each, as explained in connection with the 
82-pounder exhibited, which actually took part in the 
battle. 

The following account consists of extracts from 
Pettigrew's ‘‘ Memoirs of Lord Nelson.” The present 
generation, perhaps, are very imperfectly acquainted 
with the conditions of sea warfare at the beginning of 
the century. The circumstances under which men fight 
on board an armourclad of the present day 
are undoubtedly trying, those engaged in fight- 
ing a torpedo boat will be generally considered 





: | According to the Victory’s log, she opened her fire on the 
With regard to the service of the guns, flint locks were | 


| The Rev. Dr. Scott says that before the Victory returned 


-SKETCH PLAN- 


Nelson the other in the Victory: (see plan). At noon 
the action may be said to have commenced by a 
firing direct ‘from the Fougneux upon the Royal 
Sovereign, and that vessel engaged the Santa Anna, 
firing with such precision! with her double-shotted 
guns that, as afterwards appeared by the testimony of 
the — officers, nearly 400 men were killed and 
wounded, and fourteen guns were disabled. The Royal 
Sovereign also raked the Fougneux, which had com- 
menced the attack, but with little effect, in consequence 
of her distance and the quantity of smoke. Nelson was 
delighted with Collingwood’s conduct, and exclaimed, 
‘See how that noble fellow Collingwood carries his ship 
into action.’ The Royal Sovereign was most severely 
engaged, for not only were the Santa Anna and the 
Fougneux opposed to her, but she had also to contend 
with the San Leandro, the San Justo, and the Indompt- 
able. The shots from these vessels frequently met 
together (?), and this, added to the approach of some 
British ships to the relief of the Royal Sovereign, induced 
the ships to drop off and leave her and the Santa Anna 
to passe oh with each other.” 

Lord Nelson’s chief anxiety was to find out in what 
ship the French Admiral was placed. Every glass on 
board the Victory was put into requisition to ascertain 
this point, but no decisive information could be obtained.” 


enemy’s van at four minutes past twelve, and in attempt- 
ing to pass through their line she fell on board the tenth 
and eleventh ships, when the action became general. 
“As soon as the enemy ascertained the Victory to be 
within reach of shot, at least seven or eight of the 
weathermost ships opened a fire upon her, such a fire as | 
is said had scarcely been directed at any single ship. 





a shot she had fifty killed and wounded. Lord Nelson's 
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to be subjected to amore severe ordeal, yet they 
are in better case than men who volunteer to 
man any submarine craft, where the probabi- 
lity of being drowned like a rat in a hole is very 
great. It may be doubted, however, whether 
sailors in the days of Nelson had a better time. 
To picture a ship hotly engaged, we may do well 
to walk heveal the Victory model, especially 
noting the lower deck, where the heavy 82-poun- 
ders were carried. Here, where a tall man 
cannot walk without stooping occasionally, the 
heat and crowding must have been at any time 
very great. Picture the men, as the ship closed 
for action, standing at the guns, loaded with 
double and treble shot, the men stripped naked 
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double and some of them treble-shotted, was deliberately 
discharged in the same raking manner. So close were 
the ships that the larboard mainyard arm of the British 
three-decker, as she rolled, touched the vangs of her 
opponent’s gaff; so close, indeed, that had there been 
wind enough to blow it out, the large French ensign 
trailing at the Bucentaure’s peak might, even at this early 
period of the action, have been a trophy in the hands of 
the Victory’s crew. While listening, with characteristic 
avidity, to the deafening crash made by their shot in the 
French ship’s hull, the British crew were nearly suffocated 
with clouds of black smoke that entered the Victory’s 
port holes, and Lord Nelson, Captain Hardy, and ‘others 
who were walking the quarter deck had their elothes 
covered with dust, which issued from the crumbled wood- 
work of the Bucentaure’s stern. Although the work of 
scarcely two minutes, and although not a mast or yard 
of the Bucentaure was seen to come down, the effects of 
the British three-decker’s broadside upon the personnel 
of the French ship, as acknowledged a day or two after- 
wards by Vice-admiral Villeneuve, and long subsequently 
by his flag-captain, M. Majendie, was of the same de- 
structive character as the broadside poured by the Royal 
Sovereign into the stern of the Santa Anna. The account 
which the Bucentaure’s officers gave as the extent of 
their loss in killed and wounded by the Victory’s fire was 
‘nearly 400 men.’ He represented also that twenty of 
their guns were dismounted by it, and that the Bucentaure 
was reduced to a comparatively defenceless state.” 

The Neptune—that is, the French Neptune; the 
English and Spanish each had a Neptune at Trafalgar— 
came to the relief of the Bucentaure, and did much injury 
to the Victory. Fearing, however, this vessel running 
on board of her, the Neptune ranged ahead, and the 
Victory came in the direction of the Redoutable, of which 
she ran foul, and the two ships dropped alongside of each 
other. They were, indeed, held together, the 
Victory’s starboard fore topmast studding sail 
boom iron, as the ships were in the act of re- 
bounding off, having hooked itself into the leech 
of the Redoutable’s fore topsail. The boatswain 
of the Victory, Mr. William Willmot, soon 
cleared the gangways of the Redoutable by firing 
the starboard 68-pounder carronades loaded, as 
the larboard one had been, right upon the Re- 
doutable’s decks. The guns of the middle and 
lower decks were also occasionally fired into 
the Redoutable, but very few of the 12-pounders, 
on account chiefly of the heavy loss among those 
who had been stationed at them. The Redout- 
able, on her part, fired her main deck guns into 
the Victory, and used musketry as well through 
her ports into those of the Victory, as from her 
three tops down upon the latter’s deck. In her 
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except their trousers, their pigtails giving them a aacknstiatie fore and main tops also the Redoutable had some 
a strangely grotesque appearance. As the ship Levi, W Pty toaire® — brass cohorns which, loaded with langridge, were 
closes with the enemy, shot and langridge begin ne Leandro frequently fired with destructive effect upon the 
to break their way across the decks, killing and hy mal >= >> 8 Victory’s forecastle. The larboard guns of the 
wounding on all sides. This for a few minutes, Victory were fired occasionally at the Bycen- 
the gunners still standing passive at the guns. ea Qyusto taure, but it was with little or no effect, the 
Then, as the ship passed close or actually came Peay nna Yroval Sovereign latter ship continuing to move to the north- 
cer ad pee tear ee. Crete aah ot _— Coiggeus ,, We 8 Seliting- tite heads to the cisbyiied. ‘Tee 

ry would pour in its fire. Overhead an a x inclining their he ; ; 

around the crash must have been tremendous. Prince rolverag BE ss & Q % Santissima Trinidad pee received into hye . 
The smoke of the guns entering the ports was die. e, % board or lee quarter and stern a portion o e 
then stifling, and the dust of the wood ground ate, a 5, 17 Tonna %, Victory’s fire. — 

and crushed by the shot, mixed with splinters, ms _ \ a _ “Never allowing mere personal comfort to 
added to the darkness which must have existed. a, “py > =e interfere with what he considered to be the good 
Happily the crashes of fire would be intermit- & We rs] of the service, Lord Nelson, when the Victory 
tent, and not of the continuous nature of the 6, xy was fitting to receive his flag, ordered the large 


firing of the present day. The guns took some 

little time loading and running up, and the mor- 

tality in the ships silenced many of them almost 
immediately. The reader will notice the refer- 

ence in the account below, to men listening for 

the sound of their shot crashing through the 

hull of the enemy, and again waiting, under 

the impression that the enemy was about to 

strike. her colours, and so on. The most 

curious feature of all, perhaps, was the 

muzzles of the guns, as they ran up, striking the 
side of the enemy's ship, and the consequent posting 
of men with buckets at the gun ports to throw the 
water into the shot-hole as soon as each gun was 
fired, to prevent a general conflagration. All this argues 
deliberate work compared with firing at critical moments 
with modern guns; but, look at it as we will, it is a 
grim, ghastly picture. Things on the upper deck were 
hardly better, if better at all. Here appearances, no 
doubt, wore a less savage aspect—daylight and officers in 
uniform met the eye, in place of semi-darkness and half- 
naked men; but the mortality appears to have been 
greater, especially among the officers. From the tops 
men fired muskets at fearfully close distance on those 
on deck, who deliberately stood and walked about 
while the question was settled whether they or the men 
in the tops were killed first. There was certainly one 
region of the ship—the cockpit—where the only danger 
incurred was that affecting the ship as a whole, such as 
fire or. foundering. Below the water-line it was not 
possible to strike or to be struck by shot, and here the 
wounded, were carried. The, noise, stifling heat, and 
darkness must have tried these poor fellows sufficiently, 
but it was the part of the ship where they would be 
least molested. Anyone who reads the following descrip- 
tion will hardly think the picture above an exaggerated 
one. We give it to begin with, to enable a reader 
unacquainted with these matters to realise what is 
going on on board the Victory through the operations 
narrated. 

** At half-past eleven a.m. Lord Nelson made his cele- 
brated signal, “‘ England expects that every man will do 
his duty.” At the main topgallant mast head of the 
Victory was fast belayed Nelson’s customary signal on 
going into action: No. 16, ‘Engage the enemy more 
closely.” The English fleet advanced in two columns, 
Collingwood leading one in the Royal Sovereign, and 





secretary, Mr. Scott, was killed while conversing with | 
Captain Hardy. The Victory sustained much damage 
from the firing of the Santissima Trinidad, the Bucentaure, 
and the Redoutable, without being able to make any | 
return. The mizen top-mast was shot away about two- 
thirds up, and the wheel was also knocked away, so that 
the ship was obliged to be steered from the gun-room by | 
the first lieutenant and the master. Eight marines on the 
poop having been killed by a double-headed shot (?), 
Nelson ordered the men to be more dispersed, and soon | 
after a shot which carried away part of the larboard 
quarter of the launch, as she lay on her booms, passed 
between Lord Nelson and Captain Hardy, and a splinter 
bruised the left foot of the latter and tore away the 
buckle from his shoe. Sir William Beatty says, they 
both instantly stopped, and were observed by the officers 
on deck to survey each other with inquiring looks, each 
supposing the other to be wounded. His Lordship then 
smiled and said, ‘This is too warm work, Hardy, to last 
long,’ and declared that through all the battles he had 
been in he had never witnessed more cool courage than 
was displayed by the Victory’s crew on this occasion. 
The Victory now fired into the Bucentaure, in the 
position shown in plan.” Mr. James, from whose 
narrative the following summary account is principally 

taken, says :—“ At 1 p.m. the 68-pounder carronade on the 

larboard side of the Victory’s forecastle, containing its | 
customary charge of one round shot and a keg filled with | 
500 musket balls, was fired right into the cabin windows | 
of the Bucentaure. As the Victory slowly moved ahead | 
every gun of the remaining fifty upon her broadside, all | 








1 The expression “ precision,” as applied to double-shotted smooth bore 
guns, must be read as jxaplying that the ‘‘ precise” moment was chosen 
to pour in an effectual shower of shot in a ra direction, but at a range 
when the modern meaning of precision would hardly aj e 

2 Nelson for some reason known only to himself, guessed that 
the French Admiral’s ship would be next to the Santissima Trinidad, 
and his first fire actually raked and nearly disabled her. 


|upon the spot where his secretary, Mr. 


skylight over his cabin to be removed, and the 
space planked up, so as to afford him a walk 
amidships, clear of the guns and ropes. Here, 
along an extent of deck of about 21ft. in length, 
bounded abaft by the stanchion of the wheel, 
and forward by the combings of the cabin ladder 
way, were the Admiral and Captain Hardy, 
during the whole of the operations just detailed, 
taking their accustomed promenade at about 
1.25 p.m. Just as the two had arrived within 
one pace of the regular turning spot at the cabin 


| ladder way, Lord Nelson, who, regardless of quarter- 
| deck etiquette, was walking on the larboard side, sud- 


denly faced about. Captain Hardy, as soon as he had 
taken the other step, turned also, and saw the Admiral 
in the act of falling. He was then on his knees, 
with his left hand just touching the deck. The arm 
giving way, Lord Nelson fell on his left ‘side, exactly 
. Scott, had 
breathed: his last, and with whose blood his Lordship’s 
clothes were soiled. On Captam Hardy expressing a 
hope that he was not severely wounded, Lord Nelson 
replied, ‘They have done for me at last, Hardy.’ ‘I 
hope not,’ replied Captain Hardy: ‘Yes,’ replied his 
Lordship, ‘my back bone is shot through.’ The wound 
was by a musket ball, which had entered the left»shoulder, 
through the fore part of the epaulette, and, descending, 
had lodged in the spine. . 

“That the wound had been given by some one stationed 
in the Redoutable’s mizen top was rendered certain, not 
only from the nearness—about fifteen yards—and situa- 
tion of the mizen top in reference to the course of the 
ball, but from the circumstance that’ the French ship’s 
main top was screened by a portion of the Victory’s main 
sail as it hung when clewed up. That the ball was 


| intended for Lord Nelson is doubtful, because when the 


aim must have been taken he was walking on the outer 
side, concealed in a great measure from view by a much 
taller and stouter man. Admitting also—which is very 
doubtful—that the French seaman or marine, whose shot 
had proved so fatal, had selected for his object, as the 
British Commander-in-Chief, the best dressed officer of 
the two, he would most probably have fired upon Captain 
Hardy, or indeed, such was Lord Nelson’s habitual care- 
lessness, upon any one of the Victory’s lieutenants who 


/ might be walking by the side of him. Sergeant-Major 


Secker, of the Marines, and two seamen who had ‘come 
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up on seeing the Admiral fall, now, by Captain Hardy's 
direction, bore their revered and much lamented chief to 
the cockpit. 

“Dr. Beatty states that there were only two French- 
men left alive in the mizen-top of the Redoubtable at 
the time of Lord Nelson being wounded, and by the 
hands of one of these he must have fallen. They 
eontinued firing at the officers on the poop of the 
Victory for some time afterwards. One of them was at 
length killed; and the other, endeavouring to effect his 
escape from the top down the rigging, was shot by Mr. 
Pollard, a midshipman, not more than sixteen years of 
age, and he fell dead from the shrouds.” 

The narrative then deals in details connected with 
Nelson’s death, which need not be given here at length. 
It appears that the surgeon early in the day wished to 
ask Nelson to cover his orders with his pocket-hand- 
kerchief, but no opportunity occurred sufficiently good 
to encourage anyone to make a proposal which appeared 
doomed to certain rejection. 

To return to the action. “ The fire from the Redoubt- 
able’s tops upon the Victory was very destructive. The 
Temeraire wreaked her vengeance on the enemy. When 
the guns on the deck of the Victory were run out, their 
muzzles came in contact with the side of the Redoubt- 
able. There was, therefore, great reason to fear the 
vessel taking fire, by which not only the enemy's ship 
but the Victory and the Temeraire would be also 
endangered. To obviate this a fireman was to be seen 
standing at each gun with a bucket full of water, ready 
upon the discharge immediately to dash into the whole 
its contents and prevent a conflagration. Most of the few 
effective men left upon the Victory’s upper deck after the 
Redoutable’s destractive fire, formerly noticed, being 
employed in carrying their wounded comrades to the 


cockpit, Captain Hardy, Captain Adair of the Marines, F 


and one or two other officers were nearly all that remained 
updn the quarter-deck and poop. The men in the 
Redoutable’s mizen top soon made this known to the 
officers below; and a considerable portion of the French 
crew quickly assembled in the chains and along the 
gangway of their ship, in order to board the British 
three-decker, whose defenceless state they inferred, not 
merely from their abandoned upper deck, but from the 
temporary silence of her guns on the decks below, 
occasioned by a supposition that the Redoutable having 
discontinued » was on the eve of surrendering. A 
party of the Victory’s officers and men quickly ascended 
from the middle and lower decks, and after an interchange 
of musketry, the French crew, who in addition to the 
unexpected opposition they experienced, found that the 
curve in the hulls of the two ships prevented their 
stepping from one to the other, retired within board. 
The repulse of this very gallant assault cost the Victory 
dearly. Captain Adair and eighteen men were killed, and 
one lieutenant—William Ram, mortally—one midship- 
man—Geo. Augustus Westphal—and twenty men 
wounded. Captain Adair met his death by a musket ball 
received at the back of the neck while standing upon the 
Victory’s gangway enco ing his men, and several 
seamen and marines were also killed by the French 
musketry, but the lieutenant and midshipman and four 
or five seamen standing near them were struck by a 
round shot, or the splinters it occasioned, which shot had 
come obliquely through the quarter deck, and must have 
been fired from one of the Redoutable’s main deck guns 
pointed upwards.” Further hostility on the part of the 
Redoutable now ceased, and she was afterwards quickly 
taken possession of by Lieutenant John Wallace, second 
lieutenant of the Temeraire. 

There is little further related in the accounts from 
which we have quoted on the incidents of the battle 
beyond the description of the noise in the cockpit, where 
Nelson lay dying, of the cheers raised by the Victory’s 
crew as ship after ship of the enemy’s fleet surrendered. 

An unprejudiced reader will probably be struck by the 
#allant fighting of the French as well as the English. 
To the latter certainly belong the credit of a daring attack 
which scarcely finds any corresponding answer on the part 
oftheenemy. This credit is mainly due to Nelson and the 
leaders under him. When once engaged, however, nothing 
could be more gallant than some of the acts of the French. 
‘Take the case of the Redoutable. Her men man the tops 
shoot down the British officers and others until they 
are themselves killed to a man. When the ship has been 
riddled by guns whose muzzles touch her sides, and with 
the comparatively fresh Temeraire as well as the Victory 
engaging her, the Victory ceases firing in expectation of 
surrender, when, lo and behold! the Redoutable’s officers 
and men make a determined attempt! to board the Vic- 
tory—an attempt which was the more audacious seeing 
that the former ship was only one of seventy-four guns, 
and the latter, the British flagship, of 100 or 104 guns. 
‘Well indeed may the French retain the name Redoutable 
in their present fleet. In individual courage, then, how- 
ever much we admire the British sailors, it is difficult to 
Bay that it exceeded that of the French. Our advantages 
appear to have chiefly consisted in better commanders, 
better seamanship, and better gunnery. 


CONSTRUCTION. 


The Victory formed one of the many ships built to the 
designs of Sir Thomas Slade, the Admiralty surveyor, and 
was, as stated above, a substitute for the previous Lge | 
of 110 guns, lost off Alderney, in October, 1744, with 
hands, comprising nearly 1000 men, including Admiral 
Sir J. Balchin. 

The present Victory with which we have to deal kept 
up the prestige of her predecessor, and acquired the 
distinction of being the fastest ship of the size and type 
in the Navy. With regard to the design of warships in 





3 We are aware that it is urged that the English fire below was so 
destructive that the a vessels were more thickly crowded 
than our own, came up on deck to escape it; but the attempt to board 
the Victory was tly a very real one, and even admitting that the 
fire on the Jower deck was intolerable, it was the wise resource of brave, 
competent men, and the try of the men in the tops speaks strongly 
6 t the courage of the French sailors. 








general at the time of the conception of the Victory in 
1759, there was but little variation of procedure, and the 
intricate problems which have to be sdees at the present 
day were then unknown. A system, however, existed, 
and it "a ey il the times—some very good results. 
The following is a brief outline of the general process by 
which the form of the Victory was designed; and, in fact, 
most warships of the period. The general dimensions 
and contour of the ship being decided by the designer, 
the transverse sections were readily obtained. 
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Method of obtaining the midship section of Victory & similar ships 


Sir Thomas Slade was largely guided by the perform- 
ance of previous vessels, and at this time very great 
efforts were being made to get ships of better form, as 
experience had demonstrated that the vessels of King 
George were much inferior to those of other nations, 
icularly in speed and stability. The improvement 
in form of English warships dated from the capture in 
1740 of the Princessa, and 1747 of the Invincible, Spanish 
and French warships respectively, which undoubtedly 
excelled their cotemporary English vessels. The mid- 
ship section is the one which, to a very large extent, 
determines the forms of all the other sections before 
and abaft it. The references below are made to the 





lines in the above cut. B B is the base line through upper 


Transverse Section, shewing general construction. 


left would form an angle. This angle was got rid of by 
means of a reconciling sweep. The radius of this recon- 
ciling sweep was generally about one fourth the full 
breadth of the frame. Bisect A C at L make A M equal 
toN E, make AO equal to GD. From centre D and 
with radius O L describe an arc, and from centre E with 
radius L M describe another are cutting the former at 8. 
The point 8 is the centre from which the reconciling 
sweep is struck. This sweep is drawn tangentially to the 
lower breadth and floor sweeps, and removes the angle. 

In many ships the curvature of the floor was made 
hollow between the point N and the keel, to obtain 
which a point was taken in EN produced, and an arc 
struck, starting from N. In the Victory the floor is run 
in horizontally from the point N to the point R. In 
order to describe the curvature of the upper timbers, the 
designer again chose the “ tumble-home,” which in the 
Victory was about three-tenths the half breadth. Set off 
F K, equal to the proposed “ tumble-home,” join H K, 
and make K J e a to about two-thirds of KH. Draw 
TJV, so that the angle THJ is equal to the angle 
TJH. Hence TJ ~ tH, and VK=VJ. T and V 
are the centres of the upper arcs. With centre T and 
radius TH describe arc J H, and with centre V and 
radius V K describe the arc K J; the point of inflection 
of the top side occurs at J. This completes the curve of 
the frame. Whatever might be said of the results 
obtained, it cannot but be admitted the method was 
elaborate and pretty. 

The designer, by means of curves, or loci, in the floor 
plan and plan of elevation, fixed the positions of the 
various centres and the radii of the several sweeps at 
every transverse station in the length of the vessel, so 
that these loci being once obtained correctly, the curves 
of section were obtained by geometrical methods, and 
the modern practice of “ fairing the lines” of a ship was 
not required. The “tumble-home,” as it was called, of 
the top sides, shown in the sketch, will be very apparent 
from the model at the Exhibition, if not perhaps the 
circular form. 

With regard to construction, the Victory’s lot fell in 
days prior to the great and rapid improvements made in 
later wood shipbuilding, and consequently the ship is 
very massively constructed, as a 
reference to the detailed trans- 
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verse section will show. It was 


Topsides not untilthe question of timber 

Deck Flat co supplies for warships was dis- 

Q D accent BR cussed in 1771, and later, that 
uvarter Deck Beam a BW shoor Strakes the application of iron for knees 


as 


and standards became general 
at the ship’s side under the 
beams. The system of using in- 
ternal diagonal wood in bracing, 
as a means of stiffening the 
structure, was devised too late 
for the Victory, so that we find 
the older form of very heavy 
“double riders,” as it is called, 
fitted throughout the ship; and 
also indications everywhere of 
a determination to obtain the 
maximum stiffness and strength 
of structure at almost the ex- 
nse of maximum of material. 
\ is will be observed from the 
several sketches. It may be 
a" noticed that this heavy stiffen- 
ing, in the absence of iron 
“A Black Strake Strengthenings, was adopted in 
y) ships of the period in order to 
\\ minimise the raking and gene- 
ral change of form which took 
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ming of the several sections 
of the structure, moulds pre- 
pared from full-sized drawings 
made on the mould loft floor 
were used, as now. The keel 
was first prepared. At this 
date the practice of allowing 
Ly the ship to season in frame, 
and of fitting the keel just 

—_ to launching, had not 

nm adopted. The keel con- 

nglish elm made up 
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edge of rabbet in keel. F F represents the limit of | 
height of top of frame. W W is the load water-line. 
G G represents what was called the lower height of 
breadth. H H represents what was called the upper 
height of breadth. Between G and H the side of the 
ship was kept vertical, and it will be seen that these 

ints limit the height of the frame at its broadest part, 

ence the name. From the point D, as centre in the 
lower breadth line, describe an arc G P; this arc was 
called the lower breadth sweep. Set off N N equal to 
the length of the main floor, and draw verticals NE. A 
distance N E like DG is chosen by the designer, and 
from centre E the arc N P is struck; this curve is called 
the floor sweep. These two sweeps intersect at P, and if 





about 1}in. diameter, the heads 
of which bolts rested on iron 
rings, the points being clenched 
on similar rings, to prevent 
drawing into the wood, a mode of omvem | largely adopted 
throughoutthe structure. Thescarphsin the keel were care- 
fully arranged so as not to come opposite either the fore or 
main masts, as these passed down through the ship and 
rested directly over the keel, on large blocks of wood 
firmly bolted to the vessel. English elm was chosen 
because it did not readily rot in water, and because of 
its great toughness it was well adapted to take the large 
number of bolts and treenails that passed into it. A less 
tough material would split and shake whenever the ship 
took the ground, and cause leakage. 
To the fore end of the keel the lower end of the stem 
was scarphed and firmly bolted, and at the after end the 
stern-post was secured by tenoning and bolting, a metal 
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dovetail plate being likewise fitted on each side for extra 
security, as will be seen in the cut. The extremities of 
the ship, being comparatively sharp, were built very 
solid by timber upon timber, as seen in the sketches, the 
whole cane firmly tied together by stout iron bolts, some 
of these bolts being of great length. This formed a very 
strong backbone, across which the massive wood frames 
or ribs were fitted and bolted. These frames, excepting 
at the ends of the ship, stand square across the keel, but 
at the extremities they are placed obliquely, in order to 
come as square as possible to the curved surface of the 
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: False keel 
ship. Extending from stem to stern, over the keel on | 
the top of. the frames a large keelson is worked, the | 
pieces being scarphed together and secured by bolting | 
down through all—see page 336. 
In the Victory, but not in all ships, additional side | 





r 


Hatch 





i2ins. Deep 


Beams . 
; x10 Wide 83 Deep: 9 Deep. 











gauy burbuey 7 


a> 
weag 291g r) 


weag a7 


Structure at stern of ship of Victory type 


by means of tiller ropes as in 


> 


these beams were secured to a very stout course of 

timber called a shelf piece, running fore and aft under 

the beams, and to a course of stout timber called a thick 

waterway worked on the top of the beams; but in the 
Victory’s time the shelf piece had not been introduced. 

Courses of plank called clamps, equal in thickness 

to the outside planking, were fitted from end to end, 

upon which the ends of the beams rested, their connection 

to the ship’s side being made by means of the very large | 

wood knees called hanging, lodging, cast, or dagger knees, 

or standards if inverted, according to their positions, as | 

shown in the cuts below. 

The clamps and opposite 

planks of outer sheathing 

were worked simultaneously, 

so as to get through fasten- 

ings to the fullest extent. 

The knees are through 





bolted to the ship's side and | 


the beams, and, in addition 
are secured to the 
ends by two cireular hard 
wood “ coaks*” or dowels in 
_ each. 

To serve as longitudinal | 
ties the clamps were coaked | 


S| 


ed from quarter deek 


beam | 


branch with trunk, so as to obtain continuity of fibre . 
As already stated, when this kind of timber became 
scarce, the better method of securing, firstly, with plate 
knees and straight chocks, and secondly, with forged 
iron knees, had of necessity to be adopted. A few of 
these iron knees are to be found in various parts of the 
Victory, but they are additions since building. A large 
iron plate knee of this description will be found in the 
cockpit wherein Nelson died, a sketch of which is 
appended. 

The interior and exterior planking were disposed with 
the view of giving the greatest support where it was 
required, and the strakes were technically classed. The 
principal groups of strakes on the outside beginning at 
the top are sheer strakes, channel wale, middle wale, and 
main wale. Thése were worked in groups in a manner 
best suited to the conversion of timber, called anchor 
stock or top and butt. This arrangement provided that 
the wider timber at the butt of a tree should alternate 
with the narrower timber at the top. The tapering 
character of English oak timber must have been noticed 


| by every one, and it will be readily seen that parallel 
| planking would have caused much loss by off cuts. 
| it is recollected that old wood ships of the Victory type 


When 


were pierced from the top-sides nearly to the load water- 
line by large ports, it will be evident that to obtain 
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COCKPIT STRUCTURE, 


or dowelled to the several timbers, and the several 
strakes bolted together in addition. The planking 
inside and out generally is secured to the frames 
partly by short iron bolts and partly by wood tree 
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sufficient longitudinal strength was no easy matter, hence 
the necessity for the close association of internal and 
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external pianking already referred to. The groups above 




















Beams and Hanging Knee Structure. 
nails, which are long circular oak pegs tightly driven 
through both thicknesses of planks and frames, and split 
and wedged by caulking. These were very efficient and 
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elastic fastenings. Notwithstanding these numerous and | 
massive fastenings, the straining and racking of ships was | 
so great as frequently to snap the bolts fitted at the | 








a 
Plans Showing Connections of Beams and Knees. 


the lower portion of the ship. The scarphs in the keel- | 
son were kept clear of each other, and of those in the | 
keel. From stem to stern and from topside to keel, | 
inside and outside the frames were covered with thick | 
planks running fore and aft. The section sketch shows the 
variation in thickness of this planking, varying from about | 
3hin. to llin. in thickness. The frames are connected 
together across the ship by heavy beams, in one piece 
where procurable, but otherwise in two or three pieces 


keelsons were fitted, with the same object of stiffening | 


Three Piece Beam. 





| duced on the model at the Exhibition. 


named were worked above, between, and below, the 
several tiers of gun ports, and therefore abreast the ends 
of the beams of the several decks. This will be made 
clear by a reference to the sketches. Abreast the lowest 
deck of all, called the orlop in the Victory, diminishing 
plank is worked, which tapers down from the thickness 
of the 1lin. main wale at the water line to the ordinary 
din. plank of the bottom. 

Notwithstanding all the precautions taken to obtain 
sufficient stiffness and strength, the common misfortune 
of all these wood ships, viz., hogging, befel the Victory. 
“ Hogging” is the dropping of the ends of a ship rela- 
tively to the middle, so that the keel becomes arched 
upwards. In the Victory herself the ends have dropped 
relatively to the middle not less than 12in.; in some ships 
the hogging has exceeded this amount. In view of this 
common tendency to hog, the foundering of many of the 
old wooden ships, both English and foreign, after an 
engagement cannot be wondered at, when, perhaps, 
their principal longitudinal ties have been shot through. 
Between the ports the planking both inside and out is 
simply short stuff, and affords little or no longitudinal 
strength. 

The several decks, five in number, in the Victory are 
named the orlop, lower, middle, upper, and quarter decks. 
The lower gun-deck was the principal and strongest deck 
in all ships of the class, and it is this deck which is repro- 
The main wale 
being thickest and strongest is placed abreast this deck, 
and consequently has to take the largest fastenings. 

In addition, it is in the vicinity of 
the water-line, and frequently formed 
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the target for hostile ships’ guns, as 
the historical section clearly shows. 





The middle wale is placed abreast the 
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the lower shrouds worked upon 


extremities of the knees, the general want of strength 
being shown by the visible opening of the seam in the | 
deck planking nearest the ship’s side. | 

The wood knees were made from timber grown to | 


them. The chain and preventer bolts to which the 
shrouds are secured pass through these thick strakes of 
planking, which therefore form a good basis for security of 
rigging. Thesheerstrakes form the uppermost longitudinal 


built together. In more modern wood ships the ends of | shape, and were cut from the tree at the junction of the | tie, and in the Victory were originally probably searphed at 
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the extremities of their several lengths and bolted together 
edgewise, so as to obtain the maximum of strength. These 
planks formed as it were a strong girdle or band round | 
the ship at its upper part. All these groups of planks, 
on account of their special character, are coaked to the 
timbers, these hard coaks or dowels being from 3in. to 
4in. long, having half the length tightly fitted into each 
timber. They are, of course, all invisible at the ship. 
An important parallel strake of planking on the outside 
is the “ black strake,” a term now seldom used. It rested 


on the top of the main wale, running along under the 
lower deck gun ports. 


It received its name from the 





fact that in the style of warship painting then in vogue 
this strake formed the boundary of the black painting of 
the topsides. It may be generally remarked that the | 
interior planking was regarded as of almost the same 
importance as the exterior planking, and in fact varied | 
much more in thickness than the outside, as a reference | 
to the transverse section will show. - The principal planks | 
of the inside sheathing are the clamps, a reference to | 
which has already been made. The stout planks between 
the decks and the ports was called the “ spirketting,” and 
that between the spirketting and clamps the “ quick- 
work.” 

In arranging the planking on these old wood ships, 
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Arrangement of Planking. 











exactly as done in arranging the several strakes of plating | 
in an iron or steel ship of the present day with an inner | 
bottom, the greatest care was taken to keep the butts of | 
the several lengths clear of each 
other, and from the ports. All the 
important strakes of planking were 
of oak or hard tough material 
securely treenailed and bolted to the 
frames, and generally, like the wales, 
either worked top and butt or 
anchor stock fashion, with as many 
hook scarphs elsewhere as could be 
conveniently fitted. Not only were 
butts kept clear of each other, but 
it was not permitted to have two 
butts in the same vertical line unless 
three or more passing strakes inter- 
vened. 

In fixing the butts it was an in- 
variable rule to place one so that it 
should come just where the “pump 
dale scupper” passed through the 
ship’s side. The “pump dale scup- 
per” was a lead pipe with an iron 
tlap outboard, to the inboard end of 
which a pipe was connected and led 
across the ship between the beams 
under the lower deck, and connected 
to the chain pump troughs. This 
arrangement was made simply to 
prevent a strake of plank being speci- 
ally pierced for a scupper, and it 
was always the first butt placed, the 
others being arranged to suit. 

With regard to the fastenings of 
the planks several methods existed, 
but in the Victory and all similar large 
ships of her day, the fastenings were 
principally wood, and designated 
double fastenings—i.e., two treenails 
passing through every frame timber. 
‘these treenails had to be avoided in 
boring through for the many iron fastenings that | 


| and so on. 





nails secured the inner and outer planking, and in cases 


where it was considered the treenails did not hold the 
planking sufficiently close and firm, iron bolts were 
driven through and clenched on rings, so as to prevent 
their being drawn into the timber. 

The difficulties attending the taking of an old ship so 
fastened apart are nearly as great as putting one together. 

As treenail fastening is now not to be met with in war 
ships, it should be observed they were of different sizes, 
which can always be distinguished ‘by an examination of 
their ends, for the several sized treenails were caulked as 
shown, page 336. These caulks at once formed conical 
ane heads and points, and no amount of 
driving would ever get a treenail out 
of its hole; if required out, it had to 


a 


all a pleasant job. We come now to 
the beams. These massive timbers 
rest at each end on the clamps, and 
serve to support the decks and guns 
on them, and to tie the two sides of 
the ship together. A pillar was fitted 
firmly under most of these beams at 
the middle line of the ship, as will 
be seen in the model in the Exhibi- 
tion. These pillars, however, ran 
down to the keelson and up to the 
uppermost beams, as shown in trans- 
verse section. Beams, like’ all other 
timbers in the ship, were disposed 
with a special object; as far as pos- 
sible a whole beam is made to 
come under eaeh port, so as to 
take the weight of the guns, and 
generally one beam came between 
the ports. Hatchways and masts 
interfered with this to some extent, 
and when this was the case the beam was bent and 
securely coaked and bolted to its neighbour. The 
two plans showing the framing of the Victory’s middle 
deck will explain this. They represent F ige of the 
framing overhead in the model as we walk along the 
lower deck. Right aft, where the tiller worked across 
the ship, no pillars could be fitted, and here the beams 
are placed closer together. The connection of the beams 
to the ship’s side has been shown. When beams could 
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| not be procured in one piece they were built up of two, 


three, and sometimes four pieces, securely coaked, tree- 
nailed, and bolted together. When the beam: are in two 
pieces the scarphs were always made one-third the total 
length, when in three pieces the scarphs were one-fourth, 
In large ships of later date than the Victory 
this-mode of scarphing the beams was dropped for a 
superior one, in whi 


timber. 
to damage from shot, and therefore had to be so fitted 


in relation to other timbers that they could be replaced | 


as economically as possible. 


We come now to a very important group of internal 


timbers called the riders, which were fitted or rode across 
the keelson and internal planking. They are not wholly 
seen in the model of the Victory, but an examination of 
the ship herself in the hold below the orlop deck, and 


| between orlop deck and lower deck, reveals very massive 
| timbers shown in the section, page 836. In the cockpit 
| the head of one of these riders will be seen adjacent to 
| the standard on which Nelson’s head rested when he 
| died. These riders were fitted in order to resist change 
| of form of the ship due to rolling, grounding, or the 


strain due to the rigging when sailing, &c., as well as to 
the pressure of the water on the bottom. They overlap 
and are bolted to each other, to the bottom, and to the 


Method of constructing frame timbers. and supporting them 
across the keel, until the clamps, wale. and beams are 
in place, shewing also the several fastenings 


be bored out with an auger—not at | 


ch a double-hooked scarph, wedged | 
tightly together, was used, which kept the beams of | 
| parallel siding, and was more economical as regards 
The beam ends of a ship were especially liable | 


alternate decks. The massive character of many of the 
internal timbers will be noticed in the model, and it must 
beremembered that behind the planking or lining there 
seen lie the frames proper. It is not to be wondered at 
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Pillars and Deck Beams. 


that many shot did not penetrate the thick sides, but 
were simply embedded, to be picked out if cold, to burn 
their way out if red hot. At the extremities of thd ship 
the two sides are connected by heavy grown timbers, 
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Flat of deck, shewing method of fastening 
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called “ hooks” or “ transoms,” which fitted closely to 
the internal surface, and are bolted through the bottom. 
Such a hook is shown in the plan of the deck framing 
forward, where it is used to connect the two sides across 
the stem, and being fitted ut the level of the deck 
beams, formed a support to the ends of the deck plank- 
ing. The similar a aft were called transoms. 
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beams where possible. 


Wherever a rider is brought , 






The large square stern of the ship is formed by 


passed through for securing knees, riders, standards, | alongside « be.m the hanging standard is dispensed | transverse transoms, scored and bolted to the stern-post 
«c.; and altogether it can readily be imagined a thip’s | with. ‘The Victory was originully fitted, like ali other at the middle line, and to large corner frames, called 
side and bottom were pierced with a very large | ships of the day, with heavy breadth riders, supporting | fashion timbers. The stern-post extends no higher than 
number of holes. It has been noted that the same tree- | the toprides, overlapping, and extending nearly between | the tiller which works the rudder, and therefore above 
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this height frame timbers are built, resting at the keel on 
a heavy transom, and running to the top sides, forming 
the sides of the stern ports, windows, &c. Outside these 
timbers the quarter galleries are built and ornamented as 
shown in the model, which is a good representation 
throughout of the actual ship. 

In the sketch showing the plan of the deck framing 
will be seen many small timbers between the beams, 
called “carlings” and “ledges.” The carlings stand 
fore and aft, and the ledges athwartships. They are scored 
into the beams and carlings respectively, and are bolted 
thereto. These carlings eR with the beams, besides 
forming a very stiff framing on which the flat of the deck 
is laid, serve also as a means to secure the several deck 
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Method of Fixing Mast. 


planks to. In wood ships of later date than the Victory 
diagonal decks and ledges were fitted, with the view of 
giving transverse strength; but in the Victory fore- 
and-aft decking only is laid. Here again longitudinal 
strength is provided, and the several strakes of plank 
are firmly fastened to the beams and ledges by bolts and 
treenails, the short iron bolts being driven into the 
beams and the treenails through the ledges. These 
fastenings are shown in the detailed sketch of the 
planking and fastening. The heads of the bolts were 
driven down into the planking about one-third of its 
thickness, and were covered over with small diamond- 
shaped pieces of wood let into the deck. In the Victory 


herself the visitor will observe where these diamonds are 


aa 











| 
non 


a 
MAST-STEP| | " -—! 
“ 
it 





Ast == 
AR a = 
qc! a 


METHOD OF FITTING STEP FOR FORE-MAST. 


and have been, but will also see the old decks worn to 
such an extent in many places that the heads of the 
bolts are flush with the deck. 

So much for the structure generally, which it must 
be remembered is only in very small part comprised of 
the original timbers. Many of the most massive timbers 
in the ship bear the marks of the timber converter’s 
knife, with the date of the nineteenth century. The 
Victory as originally designed and built was in con- 
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formity with the general class of ship of the day, viz., 
beakheaded, i.c., the upper works terminated abruptly 
at a bulkhead, or beakhead, running across the ship, 
through which ran the bowsprit and in which were doors 
for access to knee of head for working the head sails, &c. 
We give a view of her, photographed from a model at 
Greenwich. The figure-head at this time was very 
gorgeous. Prior to Trafalgar the form of the head was 
modified, the beakhead abolished, the bow rebuilt, the 
bowsprit carried up, the carving modified into the 
“‘ marine and sailor with shield,” which to-day has given 
place to two nude boys on either side of the shield. The 





marine and sailor figure-head was severely injured at 
Trafalgar. The marine lost his legs and the sailor his 
arm, and hence the tradition that in that engagement 
“ only sailors lost arms and marines legs.” 

One of our cuts shows the method of erecting the fram- 
ing of the ship. The frames were bolted together side by 
side on the ground as far as possible without the butts 
being secured. The several shores, &c., shown serve to 
hold the frames together until the clamps, wale, and beams 
were in place. When the frames were erected and tem- 
porarily fixed, the angle chocks at the butts were fitted 
and fastened. The masts passed through the several 
decks, through very strong framing. The fore and main 
masts rested on steps fitted to the keelson, the mizen 
mast stepped on the lower deck in the manner shown in 
the cut. Where the masts passed through the decks they 
were tightly wedged. It was not an uncommon thing to 
alter the position of the ship's masts if the vessel did not 
sail well. The Victory’s masts are not now in the posi- 
tions allotted them by Sir Thos. Slade, but when they 
were shifted it is difficult to say. 





second turn would be taken round the head of the bitt or 
bitts as required, and in addition the cable would be 
nipped by rope stoppers and held securely. It must be 
remembered that hemp cables were used of very large 
size. The anchor would ordinarily be let go when the 
ship had been brought up, so that little or no way existed. 
Those who have visited Southsea have doubtless seen 
the old wood-stocked anchor of the Victory,on the beach. 

It will be noticed from the cut that the cable can be 
taken off the bitts very easily when so required for 
getting up anchor. Anchor was got up by means of a 
“messenger” running round the two capstans, fore and 
main. To this méssenger the cable was temporarily 
secured by lashing, and was consequently hove in and 
payed down to the cable tier on orlop deck. The cut 
showing the pumping station includes also a messenger 
roller on each side of the ship fitted to a standard or 
pillar. The hold of the Victory was originally sub-divided 
into the stereotyped compartments for stores, provisions, 
ballast, shot, powder, coals, wood, spirits and bread, and 
needs no special mention. 





One feature is worthy 


FIG. 1. \ FiC.2 of notice, and that is the 

\ ga . TILLER Rite eae method of : fitting the 
Nec Seas ee ae ak ee wood partition in the 
1s) ENLARCED ‘\\ living spaces, particu- 
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RUDDERS. 
In order to drain the ship of water, a large water course 


was formed on each side of the keelson and called the | 
“limber ’—it is shown in the transverse section. Abreast | 


the mainmast step the water collected, and this portion 
of the hold was called “the well.” 
tails of the old chain and lift 

being thrown overboard throug 


on the Victory for pumping out. 
The rudder of the Victory is hung by ordinary pintles 
and braces. 


into the ship. The Victory, like other ships, was origi- 


nally fitted with a rudder hole of the sectorial shape | 


shown in the cut of two rudders. The rudder head 
was of parallel siding, and worked from side to side 
in this hole. It will be noticed that ample means 
for ingress of water exist. ‘This hole was covered on the 


Riding Bitts 
Plan 























outside by a very loose rudder coat of painted canvas. 
This material got brittle in its wind and water existence, 
and the fitting was very inefficient. 

The arrangement shown in sketch—Fig. 2—witha circu- 
lar sectioned rudder head was devised at the end of last 
century. It is arranged so that the axis of the pintles is 
the axis of rudder head made cylindrical. This enables 
a cylindrical hole to be cut in the stern, which the rudder 
head practically fills, and so excludes water. 

The cable bitts remain to be noticed. These are very 
massive, and are reproduced on the model. The cut here- 
with shows them approximately to scale. It shows also 
the lead of the cable when letting go anchor ordinarily. 


If in very deep water, or when riding at anchor, a 





Into this well the | 
umps dipped, the water | 

the pump dale scupper, | 
already referred to. Our cuts show the several fittings | 


This appendage, however, is fitted diffe- | 
rently to modern ships as regards the mode of passing | 


the faying surfaces were 
rounded so as to have-but 
little contact with the 
hull of the ship. This 
device was adopted for 
quietness. The hull of 
the ships worked to such 
an extent at sea that 
partitions rigidly fitted 
groaned and squeaked to 
such an extent as to make 
quietness impossible. 
‘The rockering permitted 
of an easy sliding when 
the ship altered form, 
and so reduced the noise 
\ to a minimum. 
The outer bottom of the 
Victory is now sheathed 
with copper, but originally it was notso. The practice in 
her day was to cover the Lettie with a mixture of pitch, 
tar, and sulphur, invented in 1737, by a Mr. Lee, master 
caulker of Portsmouth Dockyard. It was generally 
adopted for his Majesty's Navy, after a long competitive 
trial with other compositions. Its object was twofold. 
First, to resist the ravages of the seaworm ; and second, 
to be capable of being easily ignited when the ship was 
docked. Fires were lighted under the bottom and the 
composition ignited ; in this soft condition it was scraped 
off and brought with it the various weeds, barnacles, &c., 
which had adhered to the bottom. This operation was 
| called “ breaming,” and the composition “ graving.” The 
bottom of the Victory was coppered for the first time at 
Portsmouth in 1779. 

Little remains to consider generally with regard to the 
structure of the ship. Like her history, it is full of 
| details which, in themselves, constitute ost a history, 
or have a history. We have produced a cut showing the 
| general plan of the cock-pit wherein Nelson died, with his 
| head resting on one of the standards to the orlop deck 
| beams. It will be noticed that but one side light, and 
| that very small, lights the place naturally. The orlop 
| deck was below load water-line, so that it can be seen 
Nelson was placed in a rather critical position, from 
| which he was capable of hearing the successive volleys 

from his own ship and his neighbours’ until his spirit 
| returned to the God who gave it. 
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INCORPORATED ASSOCIATION OF MUNICIPAL AND CouNTY Ewait- 
| NEERS.—The eleventh voluntary pass examination of candidates 
| for the offices of municipal engineers and surveyors to loca! boards, 
| carried out by this association, was held, b rmission, at the 
Institution of Civil Engineers, on Friday an turday, the 17th 
| and 18th ult. Ten candidates entered themselves for examination, 
the written portion of which was taken on the first day. The 
| greater part of the second day was occupied with the viva voce 
| portion of the examination. The examiners were: (1) For engi- 
| neering as applied to municipal work, E. B. Ellice-Clark, 
| M. Inst. C.E., past president ; (2) building construction, T. de C. 
| Meade, M. Inst. C.E., vice-president ; (3) sani science, James 
| Lemon, M. Inst. C.E., past president; (4) Public Health Law, 
W. Santo Crimp, M. Inst. C.E., Member of Council. 


| InsTITUTE OF MARINE ENGINEERS,—A meeting of the Institute 
| of Marine Engineers was held in the horne Rooms, Stratford, 
| on Tuesday evening, 14th April, presided over; by Mr. F. W. 
| Wymer, when a paper on “ Mean P’ of © d nes, 
| was read by Mr. D. MacMillan. The subject matter of the paper 
| treated of the relative position of cranks, the different proportions 
| of receivers, the ratios of expansion, economy at different rates of 
| expansion, and methods of proportioning cylinders. The author, 
from long experience of the working of marine engines at sea, and 
taking the evidence from indicator diagrams, found that the prac- 
tical results were from 20 to 38 per cent. below the calculations 
from the accepted theoretical powers. Mr. McMillan gave details 
of various types of engines oes ae different circumstances, 
In the discussion which ensued Mr. Williams that there 
were practical difficulties in the way of theory, that theoretical 
engineers had much to learn from practical engineers. Mr. Brown 
said he tried to get the same power from each cylinder as nearly as 
possible, except in the cylinder driving the pumps, which should 
have a larger share. Mr. McFarlane Gray illustrated by a diagram 
a simple method of arriving at the size of cylinders for any class of 
engine, whether compound, triple, or quadruple. Mr. Hawthorn 
the chairman also joined in the discussion, The discussion was 
continued on Tuesday, 28th inst. The meeting closed by a vote 
of thanks~to the author of the as ge and to the chairman, by 
Messrs. McLean and Scullard, and Messrs Nicoll and Ballock 
ae. Previous to the reading of the paper, samples of 
weldless steel chains, made out of one bar of steel, were shown, 
and the method of making them was explained by Mr. Jordon. 
The honorary secretary stated that arrangements were being 
made for a dinner at the Holborn Restaurani, on the 20th May, 
| when the president, Mr. Peter Denny, LL.D., was expected to 
deliver his inaugural address, 
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RAILWAY MATTERS. 


We are informed that an exhibition of appliances con- 
nected with tramways will be held at the approaching meeting of 
the Tramways Institute, in July next. 


In the work of doubling the Great Western Railway to 
Didect rapid progress is now being made, and some works of 
magnitude are in course of execution to several places between 
Reading and Dideot. 


Tue Mining and Scientific Review has an account of a 

railway in Sonoma County, California, which, it says, is laid on tree 

“The trees are sawed off on a level with the surrounding 

hills, and the timbers and sleepers attached to and laid on the 
stumps.” 


Our Birmingham correspondent says :—‘ The railway 
companies are buying more freely in preparation for the summer 
trafic. Both for home and colonial railways there is a deal of 
constructive work under execution, and orders in this branch are 
on the increase.” 


A TELEGRAM from Perth, Western Australia, dated 
April 20th, states that the first section of the northern end of the 
Midland Railway, from Walkaway to Dongarra, was opened for 
traffic by the Commissioner of Railways on April 17th, in the 

resence of a numerous, distinguished, and representative gather- 
ing. The greatest enthusiasm prevailed. 


Ir is stated that the contract for the electric cars at 
Barking-road, the plant not being able to be taken over by the 
company, bas been renewed with the General Electric Traction 
Company at ld. per car mile extra—that is, at 54d. per car mile. 
The application to Parliament for powers to run at West Ham will 
be renewed next year. Meanwhile, the Hlectrwal Engineer says, 
the North Metropolitan Company intend making arrangements for 
working some of their lines into Moorgate-street by means of 
accumulator cars, 


In the annual review of the American Iron and Steel 
Association it is pointed out that in 1890—for the first time—the 
production of iron in the United States exceeded that of Great 
Britain, The production of pig iron amounted to 9,202,708 gross 
tons, or about 1,200,000 more t! in Great Britain. Of Bessemer 
steel ingots the output was 3,688,871 tons, or nearly 2,000,000 
more thanin Great Britain. The production of Bessemer steel rails 
was 1,867,837 tons, against about 1,000,000 tons made in Great 
Britain. In the manufacture of open hearth steel, which is used 
in shipbuilding, the Americans are still far behind England. 


Tue railways of Victoria, Australia, all built b 
Government, have fallen in cost from £40,000 per mil 





the 
ouble 
line—prior to 1862 to £10,000 per mile—single line—in 1863-7, and 
only £6000 r mile since 1873. These figures exclude all rollin 
stock. Timber structures are used freely, but solid floors and roc! 
ballast are carried over all iron brid The standard ga is 
5ft. 3in., and yet the subgrade road- is 7 15ft. 6in., both in 
cuts and fills, with 1 to 1 slope in earth cuts. The ordinary sleepers 
are 9ft. long. The total population in 1889 was 1,104,000, of whom 
no less than 437,800, or 40°13 per cent., lived within ten miles of 
Melbourne post-office, 


THE railway companies of Great Britain carried last 
year about 800 millions of passengers, of whom only eighteen were 
illed by accidents to trains, rolling stock, permanent way, or 
other causes connected with their conveyance, From the same 
auses 496 passengers were injured. is is a record which com- 

pares very favourably with the number of fatal accidents and 
injuries to persons in the streets of London during the same period, 
and it also stands well beside that of the railway system of any 
other country. It should be stated, also, that for every passenger 
killed or injured in this country, the railway companies have to pay 
compensation on a far heavier ie t exists in other States, 
This fact may, indeed, account to some extent for the care taken 
for the safety of the travelling public, but the high —which 
involves a high level of attention to details—is in itself to a con- 
siderable degree accountable for the comparative immunity from 
accidents, 


Tue new Alpine railways scheme of Colonel Lochner 
up the Jungfrau is considered perfectly practicable by experts, 
and his success in that direction was probably his incentive in 
proposing a railway in a vertical shaft—in other words, a huge lift 
—up to the summit of the Matterhorn. However that may be, 
his plans with regard tothe Matterhorn Railway appear not to have 
met with the desired approval, for it is now learned that a less 
ambitious undertaking will aw be carried out, for which a 
concession has been asked from the Federal Government. The 
Matterhorn Railway as proposed is to consist of three sections. 
Another Alpine railway pro is the Gornergrat Railway, which 
is also a combination of a wire-rope line and a rack railway, and is 
to lead from Riffelalp-Riffelberg to the summit of the Gornergrat— 
10,286ft. A contemporary says that a third Alpine railway Fo soanag 
in the Canton of Wallis is the Lauterbrunnen and Visp Railway, 
specially intended for tourists, 


Tue Cork, Blackrock, and Passage Railway yer 
have taken a new departure, and gained the distinction of being 
the first railway in the United Kingdom to adopt the zone system 
of universal fares, The railway runs from Cork to Passage, a 
distance of nine miles, and thence by steamboat to Aghada and 
Crosshaven, altogether about twenty miles, and calling at all the 
seaside resorts round Cork Harbour. Between Cork and Passage 
the universal fare will be 3d. third-class and 5d. first-class, 
Between Passage, Queenstown, and other stations in the harbour 
similar rates will be cha There is no advantage in taking 
return tickets, Though the line has a monopoly, this new venture 
Means an enormous change, all fares being reduced, and the long- 
journey fare has been lowered 50 per cent. It is expected, how- 
ever, that the novelty of the arrangement will bring increased 
traffic. The management admit that the traffic must be doubled 
to make the experiment profitable, 


A peTiTIon has been addressed by the Council of the 
Quebec Board of Trade to Sir John A. Macdonald to the effect 
that the ial interests of the City of Quebec, and of the 
greatest portion of the province on both sides of the St. Lawrence, 
are suffering for want of a bridge over that river, at or near the 
City of Quebec, the construction of which has been agitated for a 
number of years past. The bridge would be of immense benefit 
to the Intercolonial Railway, as it would give it direct connection 
with the Canadian Pacific at Quebec, thus giving it two western 
connections instead of one, which would be of great advantage, 
especially to the coal traffic from Nova Scotia. The time of 
passenger trains between Montreal and Halifax is practically the 
same by the Intercolonial as by the Short Line through Maine, the 
saving of 90 miles in distance by the latter being compensated for by 
the better constructionand more level location, and consequent faster 
time of the Intercolonial, The building of the link from Edmundston 
to Moncton, through Central New Brunswick, would shorten the 
Intercolonial by about 100 miles, which would be equivalent toa 
saving of over three hours’ time in the journey from Halifax to 
Quebec and Montreal, as compared with the Intercolonial and the 
Short Line. A line could be built from Quebec to Chaplau 
Station on the Canadian Pacific Railway, or thereabout, which 
would shorten the present mileage from Winnipeg by about 170 
miles, The two shortenings combined would be practically equiva- 
lent to a saving of nearly 300 miles on passenger and immigrant 
trains between Halifax and Winnipeg, and all on Canadian 
territory. The Government is therefore asked to build the railway 
from undston to Moncton and the railway bri at Quebec, 
and own and work both as part of the Intercolonial Railway. 








NOTES AND MEMORANDA. 


Tue total forest area of the United States is estimated 
at 481,764,599 acres, ‘ 


In Greater London 3461 births and 2220 deaths were 
registered last week, corresponding to annual rates of 30°7 and 
19°7 per 1000 of the estimated population. 


Tue population of the Cape of Good Hope in 1891 is 
expressed in thousands as follows :—European, or white, 377,000; 
Aboriginal, blacks, 848,000; all other coloured races, 299,000; 
total, 1,524,000, Total census of 1875, 720,000—exclusive of the 
Transkei districts, the —— of which in 1874 was 157,000, 
and which now numbers 10,000 Europeans and 476,000 natives, 
Increase, 804,000. 


Durine the week ending April 25th there were in 
London 2577 births and 1809 deaths. Allowing for increase of 
population, the births were 256 below, and the deaths 75 above 
the average numbers in the corresponding weeks of the last ten 
years. During the past three weeks of the current quarter the 
death-rate averaged 20°5 per 1000, being 0°1 per 1000 above the 
mean rate in the corresponding periods of the ten years 1881-90. 


In the Times of the 28th ult. was published the 
following record of the death of one who was a link between the 
earliest and the present days of steam navigation :—‘‘On the 25th 
inst., at Kettins, Coupar Angus, N.B., in the 85th year of her age, 
Janet (Jessie) Miller, eldest daughter of the late Major William 
Miller, Royal Horse Guards Blue, and eldest surviving grand- 
daughter of the late Patrick Miller, Esq., of Dalswinton, Dumfries- 
shire, and the Inventor of Practical Steam Navigation in 1788.” 


So far as is at present known, the first person who 
kept a record of the weather was Walter Merle. He did so for the 
years 1337 to 1344, and his manuscript on the original vellym still 
exists. Thanks to the courtesy of the officials of the Bodleian 
library, Mr. G. J. Symons has had this manuscript photographed, 
and reproductions of the ten large photographs, with a full trans- 
lation (the original is in contracted Latin), some particulars as to 
Merle, and a list of the subscribers, are to be given in a handsomely 
printed volume. 


A COMMUNICATION on the variations observed in the 
latitude of a single place was recently published in the Comtes 
Rendus, by M. A. Gaillot. Diurnal variations in latitude have 
been found from a discussion of meridian observations made at 
Paris during the years 1854-57. An annual variation does not 
appear very definitely marked. The results indicate that all 
hypotheses relative to the cause of the ph are premature, 
for in all probability there is no real variability in the direction of 
on earth's axis, the question being merely one of temperature and 
refraction. 


In a recent issue we published a formula for wind 
velocities as observed with Robinson’s cup anemometer. Nature 
says the formula, as quoted by the American Meteorological 
Journal for February, contains an erroneous interpolation of 7. 
The correct formula is log. V= 0°509 + 0°9012 log. v ; where V is 
the wind’s velocity, v the velocity of the cups in miles per hour. 
It should be noted that the constants of the formula apply only to 
anemometers of the pattern specified, the cups of which are 4in. in 
diameter, and the arms, each 6°72in., measured from the axis to 
the centres of the cups. 


In their report on the water supplied to London during 
March, Mr. William Crookes, F.R.S., Dr. William Odling, and 
Dr. C. Meymott Tidy say :—‘‘ The maximum proportion of organic 
carbon, — 209 part in 100,000 parts of the water, corre- 
sponding —_ ly to about three-eighths of a grain of organic 
matter per gallon, was met with in a single sample only, the two 
next highest results amounting to but °162 — and ‘161 part 
"pain in 100,000 parts of the water.” is is equal to 1 lb. 
in tons. A consumer mizht drink two pints of the water per 
day for 680 years before consuming one pint of the organic carbon. 


At the last monthly meeting of the Manchester 
Geological Society Mr. Tonge read an interesting paper entitled 
‘*Coal Mining in 1850 and 1890: a Few Contrasts.” He said that 
during the forty years from 1850 to 1890 progress had not been 
more marked in any direction than in the industry of coal mining. 
Not only had new fields been discovered which previousiy were not 
even suspected, not only had ter depths been reached, but far 
greater quantities of coal been raised ; and, what was more 
important, the collier’s life had been made more secure and his 
work more pleasant, whilst his health, mental powers, and moral 
character had been more carefully studied and protected. In 1851 
there were rather more than 50,000,000 tons of coal and other 
minerals raised ; in 1889, 185,187,266 tons. In 1851 there were 
216,217 persons employed above and below ground in coal mining ; 
in 1889, 563,735. In 1851 there were 984 deaths caused by 
accidents in and about mines, being at the rate of 4°56 persons 
per 1000 employed ; in 1889 there were 1069 deaths, being at the 
rate of 1°88 per 1000 employed. In 1851 there wus one death from 
accident for every 219 persons employed ; in 1889, one for every 
530, the degree of safety being two and a-half times ter in 
1889 than in 1851. He attributed the improved condition of things- 
largely to beneficent legislation, to scientific and mechanical 
discoveries, bringing improvements in machinery, ventilation, and 
lighting, and to ter care in the use of explosives. The collier’s 
labour had been considerably i a e had not such long 
distances to wagon his coal ; he not to go to the surface as in 
former times, to look for props, and perbaps saw them for himself. 
The travelling roads and working places were in much better con- 
dition; and the system of working, being mostly long wall, 
enabled him to get his coal with much greater ease, and to get a 
greater quantity than by the pillar and stall system which in 1851 
was so much practised. 


Tuer mineral hornblende has been art'ficially reproduced 
in well-formed crystals by M. Kroustchoff, and an account of his 
experiments has been communicated to the Comptes Rendus. His 
process essentially consists in digesting together for a long period 
of time, iz vacuo, and at a high temperature, the various oxides 
contained in natural hornblendic amphiboles, in presence of water. 
Small flasks of green glass were employed, each of which was 
exhausted by means of a Sprengel "segs after the introduction of 
the substances to be digested together. The ingredients digested 
consisted of (1) a dialysed 3 per cent. aqueous solution of silica; 
(2) an aqueons solutivn of alumina obtained by meget aluminium 
hydrate in an aqueous solution of aluminium chloride and sub- 
jecting the solution to dialysis; (3) an aqueous solution of ferric 
oxide obtained by the addition of ammonium carbonate to ferric 
chloride in. such quantity as dissolve the precipitate first 
formed, and dialysing the solution; (4) carefully prepared pure 
ferrous hydrate ; (5) lime water ; (6) freshly precipitated hydrate 
of magnesia ; and (7) a few drops of caustic soda and potash. The 
mixture presented the appearance of a gelatinous mud. The 
exha and sealed flasks were placed in a specially constructed 
iron many-chambered furnace, and heated for three months to a 
temperature of 550deg. C. At the expiration of this time the 
appearance of the contents had entire! nged, having become 
much darker in colour, and distributed throughout were 
brilliant little crystals, almost black in colour, and reminding one 
forcibly of natural hornblende. Nature says that in addition to 
these crystals of hornblende — crystals resembling those 
of the augite family were also found in the flasks, together with 
crystals of a zeolite and of a variety of orthoclase felspar. And 
finally, some exquisite little quartz crystals were observed, showing 
cavities containing liquids and bubbles resembling those of natural 
rock crystals, 














MISCELLANEA. 


Tue Secretary of State has appointed Mr. A. A. 
Campbell Swinton to be permanent consulting electrical engineer 
to the Metropolitan Police. 


Tue Maharajah Holkar has sanctioned the expenditure - 
of 80,000r. to help the cultivators of his dominion in sinking wells 
for irrigation purposes ; and a = of 20,000r. for sinking wells 


for increasing the supply of potable water. 


DRalInaGE engineering operations are contemplated by 
the Local Board of Newport, who are re-arranging their drainage 
area, and for this pu are seeking powers to borrow £12,000 
at 3 per cent., repayable in forty years, 


% Tue Municipal Committee of Lucknow has been 
engaged lately in discussing the introduction of a system of 
waterworks similor to that at Agra, Allahabad, and Benares. The 
artesian well experiment, after a cost of nearly a lakh of rupees, is 
to be given up. 


It is stated that the United States warship Galena will 
probably be scold as old junk. The best opinion in the De 
ment is that she would be worth little or nothing if repaired. 
There was no real anxiety to pull her off from Gays Head, 
except for the value of her deck-load of boilers and such ammuni- 
tion and stores in her hold that had a value. 


Tue Serve boiler tube, described and illustrated in 
our impression of the 31st October, 1890, p. 361, is being tested in 
comparison with plain tubes at the works of Messrs. L. Moore and 
Sons Company, Elizabeth, New Jersey, U.S. The tests are bei 
made with a vertical boiler, working for two days with natural 
draught, and two days with forced draught. 


Tue Southport Town Council recently decided to let 
the tion of a marine Jake at 8d. per cubic yard to four 
gangers, the Corporation providing all plant and horses, lending 
the weekly wages, allowing the gangers £2 a week, and paying a 
timekeeper. e borough surveyor calculated the excavation to 
be worth £6600, and the lowest tender sent in was £7394. 


Ir is reported that the first electric welding apparatus 
introduced into Cincinnati has only recently been installed in the 
works of the Blymyer Ice Machine Company, on West Eighth- 
street, New York. It is of thealternating type, Thomson-Houston 
make, and is doing remarkably well. In making 11,562 welds, 
but thirty-three were defective and required going over. Alli these 
joints were of piping, and most of the thirty-three defective ones 
were caused by the imperfect defective longitudinal lap welding 
of the pipe itself. 


Tuer Standing Committee of the House of Commons on 
Trade had before them at a recent ting an dment on 
behalf of the County Council — that all businesses, 

remises, and shops from which offensive smeils emanated should 
brought within the provisions of the Slaughter-house Act. Mr. 
Ritchie op the it, remarking that it would be a 
very great hardship upon many tradespeople, as it would take in 
every smal] shop, and was, in his opinion, far too extensive. 
Finally the amendment was withdrawn. 


On a recent visit to a Central Hudson shop we—Loco- 
motive Engineer—found machinists patting brass brackets into the 
exhaust ports. These brackets are screwed to the bottom of the 
exhaust port passage by two tap bolts, and the top comes up 
between the bridges and forms a cross-brace or tie between them. 
Several engines cracked their bridges or broke them out entirely, 
causing the expense of new cylinders. An unsupported bridge, 
only lin. wide and 18in. or 20in. long, must spring considerably 
under pressures of 150 or 160, and spriningg means breaking. 


THERE is reported as a day’s work of ten and a-half 
hours, says the San Francisco Jndustry, ‘‘ with a band-saw mill that 
produ 128,000ft. of lin. and 2in. boards. Another run of 
ten hours at Oskosh, Wis., produced 147,000ft. This should 
settle the band-saw problem. A saw that can be jammed through 
wood at that rate should have no shadow on its reputation. The 
description of ‘lin. and 2in. boards’ is omi e suspect the 
aim was to cut uniform stuff, and it varied between these sizes. 
That would be the case with boards sawed at that rate out here.” 


In the House of Lords a few days ago the Earl of 
Meath asked her Majesty’s Government whether they approved 
of the interment of bodies in burial grounds and cemeteries 
situated in populous centres. During the last half century, or less 
than that period, one and a quarter million bodies had been buried 
within the limits of what was now the metropolis, and burials were 
still permitted. 1f the Earl of Meath had said that about ten 
bodies were buried in and round London every hour his figures 
would have given a better idea of the frightful condition of the soil 
in some parts. 


At a recent meeting of the Society of Chemical 
Industry Mr. P, Hart gave a communication on ‘* Some Undeveloped 
Industries,” especially referring to a species of cannel coal he had 
observed, which was to be found pretty plentifully in the neigh- 
bourhood of Worsley, near Manchester. On comparison with some 
Wigan cannel of similar appearance, by distillation and other 
tests, he found great resemblance to subsist between the cannels, 
both as to chemical character and also as to yield of products. - 
He ted the utilisation of the cannel and shale for the 
production of oils, as practised in Scotland. 


Tue annual budget for the Egyptian Public Works 
Department amounts to nearly £900,000, and they expended 
£485,000 additional last year, provided from extraordinary re- 
sources. During the current year a further sum of £835,000 will 
be similarly appropriated. The Public Works Department are 
now considering plans for the storage of water during the period 
of low Nile, to ameliorate the condition of the — country, 
which is actually in extreme poverty, producing but one cro 
annually, as irrigation is practicable only at the period of hig 
Nile. If successful, the plan adopted will by the additional land 
revenue, amply compensate for the expense. 


A DEPUTATION arrived in Ottawa on April 21st for the 
purpose of endeavouring to induce the Dominion Government to 
adopt as a Government work the construction of the proposed 
Trent Valley Canal, which is to connect Georgian Bay with Lake 
Ontario. The estimated cost of the work is over £1,000,000. The 
distance between the bay and lake is 197 miles, connected by 
waterways and numerous chains of smaller lakes, leaving only 
fifty-eight miles needing excavation. Should the work be under- 
taken, the distance between Duluth and Chicago would be 
shortened by 300 miles. Sir John Macdonald said that the canal 
must be e, but he thought it would be necessary to confine the 
work to a certain amount each year until the canal should be 
completed . 


Tue P. and 0. Company are having the Rome, one of 
their fleet, lengthened ; but not in the ordinary way of cutting the 
hull into two parts in the middle, then drawing them apart as far 
as is intended to lengthen the vessel, and filling in the vacant space 
with new work. The work in the case of the Rome is to be done 
by cutting off that portion of the hull forward of the foremast, 
and making the addition from that point. At Greenock Messrs. 
Caird and Co. are making the new portion to be added to the 
vessel, and in connection therewith are in dispute with their men. 
The men say that, it being part of old work, they must be paid on 
old work prices; but Messrs; Caird and Co. contend that it is 
absolutely new work, and consequently they will only pay as on 2 
new vessel. The men threaten to strike to enforce their terms, 
which mean fully 25 per cent. more wages 
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THE NAVAL EXHIBITION.—4:‘5in. QUICK-FIRE GUN. 
Fig. 9 
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THE NAVAL EXHIBITION. 


WAR MATERIEL MANUFACTURED BY SIR W. G. 
ARMSTRONG, MITCHELL, AND CO. 

A LARGE building, 230ft. in length and 45ft. in breadth— 
—see Figs. 1, 2, 3, 4, 5, and 6—erected by Messrs. | 
North and Son, of London-road, is specially devoted 
to the exhibits of Sir W. G. Armstrong, Mitchell, | 
and Co., who, at Elswick, near Newcastle-on-Tyne, 
are designers and manufacturers of ships of war, 
guns, and other warlike material. The extent of their 
works may perhaps best be gathered from the knowledge | 
that they cover an area of about one million square 
yards, the floor space in the various shops being 200,000 
square yards, and, although every appliance for saving 
labour is used, no less than 16,500 men were in the 
immediate employ of the firm at a census taken last | 
summer. | 

Visitors entering by the west door of the building will 
find themselves in a long gallery, from which they will 
be able to obtain an excellent view of the various | 
exhibits. In the first section they come to will be seen a | 
6in. 5-ton gun—see Figs. 7 and 8, and its position in the | 
building is shown in Fig. 3—mounted on a hydro-pneuma.- | 
tic mounting, which is specially designed and largely in use | 
for coast defence against hostile fleets. As a most | 
formidable opponent to a hostile fleet, this system of | 
coast defence finds an appropriate place in a naval 
exhibition. It will be readily understood that the gun, 
with its mounting, and the crew required to work it, 
are all given most perfect protection from an enemy’s 
fire, on account of their being in a pit, the top of which 
is on the level of the surrounding country. If properly 
arranged, it should be impossible for the attacking ships 
to be able to discern its position with sufficient certainty 
to enable them to commence an attack. As soon as it 
becomes convenient to fire at the ship, the loaded gun is 
allowed to rise above the pit, which it does automatically 
by means of the air which has been compressed in the 
cylinder by the recoil of the gun after the previous 
round. Having been already aimed in the pit by reflect- | 
ing mirrors, only a moment is required to make any | 
necessary final adjustments of alignment and to fire the | 
gun, which under the influence of recoil, immediately | 
descends again into its pit, leaving, even with black powder, 
only a puff of smoke to direct the return fire from the ship. 
Guns up to sixty-eight tons weight, throwing projectiles of 
1250 lb., have been mounted with complete success on this 
principle; and in 1885, when Sir Wy. G. Armstrong, 
Mitchell, and Co. first proposed this system of coast | 





| ling the attacks of torpedo boats, which would generally be 


defence, exhaustive experiments were carried out to 
decide what the effect of a ship’s fire on such a system 
would be. A model gun was mounted on a disappearing 
carriage ina pit at the extremity of Portland Bill, and 
H.M.S. Hercules fired over 150 rounds at it; but 
although the gun was only of wood, it went through 
this ordeal—coming up as if to deliver fire, and then 
disappearing again—without the slightest injury. The 
mounting exhibited will be worked every day punctually 
at three p.m. and at seven p.m., or at any time on 


| payment of 2s. 6d. 


In the next section—see plan, Fig. 3—is shown a 3- 


| pounder Hotchkiss gun, fitted with electrically-illuminated | 
| sights for night use. As these small quick-firing guns are | 


specially designed and manufactured with a view to repel- 
made at night, the necessity of providing the gunner with a | 
means of directing his fire by such “ night sights” will | 
be apparent. 
Section 3, Fig. 3, is an exhibit of quick-firing guns | 
which are a speciality of the Elswick works. It is indeed | 
almost entirely owing to this firm that the importance | 
and development of these guns has been duly recognised 
by all civilised Powers, and the principle of quick fire | 
has been applied to larger guns at Elswick than else- | 
where, until quite recently. Fig. 9 shows the 4°5 Q.F. gun | 
mounted on the Teutonic. It will perhaps be well to | 
explain that, in the ordinary system of breech-loading | 
guns, it is absolutely necessary to wash or sponge out the | 
powder chamber after each round, and thus a considerable | 
time is occupied. Further delay in loading is occasioned | 
by extracting and inserting a tube or primer each round, | 
to ignite the powder charge; but in quick-firing—or | 
rhaps a better term would be, quick-loading—guns, | 
oth these causes of delay are got over by the use of a | 
metal cartridge case, which contains the priming tube. 
The Armstrong firm designed a quick-firing gun to fire a 
36 1b. projectile, and submitted it to the Admiralty in 1886. 
This gun was experimented with most exhaustively, and 
eventually it was decided to increase the weight of the | 
projectile to 451b. and to adopt the gun as the principal 
armament of cruisers and small vessels. Since then, for 
the Royal Navy alone, Sir W. G. Armstrong, Mitchell, 
and Co., have manufactured 420 of these guns, and there 
are at present no less than 400 of them in course of 
construction at Elswick for the various civilised nations 
of the world; indeed, so thoroughly had the merits of 


gun and mounting been recognised, that the Elswick | 


Ordnance Company have had the greatest difficulty in 
keeping pace with the orders they have received. In the 





meantime experiments were being actively pushed on at 
Elswick with a large quick-firing gun of 6in. in calibre, 
capable of firing a 1201b. projectile, and their energy was 
rewarded in October, 1890, by the most successful trials, 
carried out at their range at Silloth, in the presence of the 
First Lord of the Admiralty and a numerous staff, with 
the first complete gun and carriage, which had been 
manufactured to the order of the English Government. 
Since these experiments the Admiralty have carried out 
further trials of an exhaustive nature, and not a single 
hitch has as yet occurred. 

Sir W. G. Armstrong, Mitchell, and Co., then turned 
their attention to quick-firing guns of a smaller size, to 
be suitable for the armament of torpedo boats and 
torpedo catchers, and the 25-pounder and 12-pounder 
were produced with equally favourable results. Samples 
of all these quick-firing guns, which may certainly be 
said to represent the very latest development in naval 
artillery, are to be seen in the exhibit of the Elswick 
Ordnance Company. 

It will perhaps be interesting to know that the rate of 
firing from these guns may be taken to be as follows :— 

6in. Q.F. gun 1001b. projectile 6 rounds per minute, 
4-Jin. Maths 

3-75in. |, lb. 5 14 
din. és 12 Ib. es 20 ‘a 

The quick-firing guns shown in Section 3 are fitted 
with the Morris Company Aiming Tubes, so that visitors 
can practice with these guns at a movable target, which 
is designed to a scale to represent a torpedo boat ut 800 
yards as she would appear while steaming at full speed 
at sea. 

Section 4, Fig.3, represents the battery of a modern iron- 
clad. It is now the invariable custom to supplement the 
main armament of large turret or barbette guns with a 
secondary battery of smaller guns, for which the quick- 
firing guns are particularly suitable. The guns shown 
in this exhibit are one 6in. quick-firing, three 
4‘7in. quick-firing, and two six-pounder Hotchkiss. In 
the after part of the deck will be found the gun room 
and a typical lieutenant’s cabin, fitted up. These two 
exhibits are well worth a visit to those who wish to 
inquire into the domestic economy of the modern junior 
naval officer. Visitors having entered at the west door 
should now ascend the ship’s ladder which is before 
them, and by this means reach the model rooms, where a 
most complete exhibit of very highly finished models of 
modern mén-of-war will be found. Prominent amongst 
these models will be seen one of H.M.S. Victoria, to a scale 
of lin. to a 1ft.—see Fig.2. This model is probably the 
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largest and most complete that has ever been constructed, | have accomplished such a task with its own resources: | a full-sized section of the Victcria’s turret, in which 
and shows in the most minute detail every fitting on board | Fig. 10 shows this ship. The torpedo nets on this mode! | ismounted a110-ton gun on hydraulic carriage—see Fig. 11. 
H.M.S. Victoria, which was built, and fully armed and| were made for the Exhibition by Bullivant and Company | As this 110-ton gun has been the subject of an immense 
equipped at the Elswick Works, by Sir W. G. Armstrong, | the well-known makers of wire rope, &c. | deal of controversy, it should form a special feature of 
Mitchell, and Company. It may be fairly claimed for| Having descended to the ground floor again, visi- | interest to visitors, and the following data will, it is 
Elswick that there is not another firm, arsenal, or dock- | tors on pursuing their way eastward will come to Sec- — add to that interest. 

yard, Government or otherwise, in the world, that could | tion 6, Fig. 3, wherein is shown as the principal object | or long time before the English Government adopted 
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the 110-ton gun, guns of 100 tons and ——- had been 
manufactured to their own design by the Elswick 
Company. ‘ Over thirty of these guns have been made at 
Neweastle for the Italian Government, and have proved 
completely successful. It appeared, therefore, necessary 
to provide British ships with guns of equal or greater 
power. The Elswick design of 105-ton gun was therefore 
altered by the English authorities to meet their own 
requirements, and to be of rather greater power than the 
Italian gun. The result is that the gun shown is the 
most powerful. that has ever been constructed, having an 
energy 9& 55,250 fout-tons. ‘his gun is claimed to be 
the most powerful, although not the heaviest gun, as Herr 
Krupp, of Germany, has constructed a gun of 119 tons, 
but this gun under service conditions has only an energy 
of 54,800-foot-tons. ; 

The 110-ton gun fires a projectile of 1800]b. and a 
powder charge of 9601b. The projectile and model of 
the charge, which is 9ft. in length, are exhibited. It only 
remains to be said that whatever may be the opinion 
expressed by the critics at home of the merit of these 
110-ton guns, the captains of the men-of-war carrying 
them report them as highly satisfactory from every point 
of view. The last gun for the Sanspareil was passed as 
completely satisfactory a few days since in the Royal 
Arsenal. There are six guns of this class now in the 
service, namely, two on board” H.M.S. Benbow, two on 
the Victoria, and two on the Sanspareil. 

The machinery for working these monster guns is of 
exactly the same design as that for working guns of 
68 tons or 48 tons, nor does it require more men to attend 
to it. There are now in commission no less than twenty- 
one English men-of-war all with large guns worked by 
hydraulic machinery, which is designed and manufactured 
only at Elswick, and some of these vessels were ae 
as far back as 1876. The Temeraire having never been 
out of commission since July, 1877, has proved that 
fourteen years’ constant wear will not mas may | affect 
this hydraulic machinery. Accidents thoughout this long 
and exhaustive trial have been entirely confined to small 
matters, the most serious of which only required a few 
days to repair, and even these small mishaps have been 
most rare. 

The armour of the Victoria turret consists of 17in. steel- 
faced plate, and the weight of the entire turret with its two 
guns is about 900 tons. In Section 6, Fig. 3, will also be 
found a 9°2in. breech-loading gun on Elswick—Vavasseur 
—centre pivot mounting. ‘These guns are so mounted in 
the bow and stern of nearly all our larger cruisers. It 
will be observed that the mounting is designed so that 
the ammunition can be brought from the magazine - a 
central tube, and thus the gun can be equally readily 
loaded at any angle of training. There are in the English 
Navy sixty-two mountings of this description for 9-2in. 
guns and twenty for 8in. guns. On the floor in this section 
will be seen the rough forgings of steel from which a 6in. 
quick-fire gun is made. These forgings are produced 
from the steel works which form an important branch of 
the Elswick establishment. 

Now passing outside the building, visitors should pause 
to examine the arrangements made to fire a time gun 
automatically by electricity. The hour at which the gun 
is arranged to fire is 1 p.m., and the accuracy with which 
this is done by the combination of clockwork and 
electricity should be specially observed. 








LETTERS TO THE EDITOR. 


(‘Ve do not hold ourselves responsible for the opinions of our 
correspondents.) 





STRESSES IN FLY-WHEEL ARMS, 

Str,—In your issue for this week there appears a letter signed 
‘*Young Boss” on the above ~~ Having had some experience 
in designing structures of this kind, I will, with your permission, 
state what been my practice, which may possibly be of service 
in clearing up the question raised, as well as of use to others of 
your readers who may be interested in this subject. 


When a body whose mass = m = “ (where w is the weight of 


the body) describes a circular path, where + = the radius of the 
circle described by the centre of gravity of the body and F = the 
centrifugal force, that is to say, the outward radial force, then we 
have the relation 
w 
' aes 
expressed in the number = x of revolutions per minute ; on substi- 


9 . . 
tuting the value y=-" 7" — 77” 


P 
x2 
F=m- 

> 


, we get, on putting gy = 32 2, 


30 
seer’ 
Pa 30 7 _w.m.r.n? 
iy ee Tee 
= 000084... r.n% 


Now, in the case of a fly-wheel, this weight is uniformly dis- 
tributed, and at a uniform distance from the centre of rotation, 
one half of the weight of the rim acts in one direction, and the 
other half in an opposite direction. If we resolve these radial 
forces in a direction perpendicular to any given diameter, such as 











A B in Fig. 1, the above value of F must: be multiplied by the ratio 

diameter = _ 27 
circumference mr 
to half the total weight of the rim of the wheel = W. We shall 
have, therefore, 


F = 00003. W.R,N? x 2 
= 0000216 W RNY 


a2, also we must take the weight equal 
TT 





where R is equal to the mean radius of the rim, and N = the 
number of revolutions per minute. F will be the total tension 
acting at right angles to the given diameter, as indicated by the 
arrows in Fig. 1. Now, this calculation is very well so far as it 
gues; but it does not take into account the weight of the arms, so 
that the following method of calculating this tension will be found 
to be very much more convenient. 

In Fig. 1 let A C B D be the outer circumference, and a cbd the 
inner circumference of the rim, and suppose the mean of these 
two circles be the dotted circle shown between them in Fig. 1; call 
this mean radius = R, find the centre of gravity = y, of a semi- 
circular segment on each side of A B, it will be found that o gy, 


will be equal to a R= ee R = 0636. R; let the weight of the 


half rim = W and be concentrated at y,; then the force F may be 
found, supposing this weight collected at g, and describing a circle 
of radius = 0 y,, a8 already shown, In Fig. 2 let acl d be a 
circular dise having a uniform weight equal to the total weight 
of the arms, which may be calculated approximately from the 
result obtained in Fig. 1. 

Let w, = half the total weight of the arms, and find the centre 
of gravity = y, of the semicircular disc « ¢ /,d, then it will be found 
that o y, will be equal to 44 * oc, the tension due to the centrifugal 
force of the arms may be tound, supposing the entire weight = w, 
were collected at the point y,, and describing a circular path of 
radius = oy. Compounding these two results in Figs. 1 and 2, we 
get the result shown in Fig. 3, where a point y is found, so that 
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fi R 14 ca h hw 
nox 26 1 
Hence n= i( i ) (3 yj 


(W + 1) 

Therefore the total weight of half the rim, plus the weight of 
half the arms, may be supposed to be concentrated at the point y, 
from which the tension, acting in the direction of the arrows, 
Fig. 3, may be calculated. Let T = this tension, then— 

T = 000084 (W+,).0g9.N% hus 

Suppose the fly-wheel has four arms, viz., 0 a, oc, 0 , and o d— 
Figs. 1 and 2—then the tension on any arm, such as oc, would be 
4. T, the other half being distributed between the two sections of 
the rim A a and B /, 


It may be remarked that 0 7, 


14 
= 33 
tay correct, being exact when the number of arms is 
intinite, or, in other words, when the circle acl disa disc. If 
there were only two arms, such as o ¢ and o d, and these of uniform 
cross section—that is to say, were parallel—then oy, would be 


.oc—in Fig. 2—is only 


nee Gone é 
equal to g:oc= 9° od ; but if thearms were not of uniform cross sec- 


tion, the point y, would vary accordingly. Stating the formule gene- 
rally, let y = the number of arms in the wheel, and 8 = their least 
cross sectional area, then the tension on any single arm is approxi- 
3T 2T re 

mately - y? and the stress would equal ( y 7 5) = yt 
= 0 00068 (W + #7). 0g. N2 

rn) . 

If we consider any particular arm, such as oc in Fig. 2, and 
imagine it to be a mathematical line, then it is easily seen that the 
tension due to centrifugal force of any mathematical point in oc 
is proportional to its distance from the centre, each point forming 
the line o ¢ being of the same infinitesimal weight, the limits being 
maximum at the point c and zero at the centre of rotation o, and 
since the line o ¢ is uniform in its infinitesimal cross section, there- 
fore the stress will augment from 0 toc. In the same manner the 
semicircular plane ac oa is built up of an infinite number of 
these lines, that is to say, by the revolution of the mathematical 
line about the point o from (a) through (c) to (4). Now, although 
the area of the arm is increased—being a semicircular disc, yet the 
weight in motion is correspondingly increased, and it has already 
been shown that the stress increases in the case of a line oc, 
therefore it will do so in the case of a circular disc in proportion to 
its distance from the centre, being zerc at the centre of rotation 
— of maximum value at the outer circumference of the circular 

ise. 

We therefore see that ih the case of fly-wheel arms, which are 
ower | decreased in transverse section from the centre out- 
wards, the stress per unit of area due to the arms is not increased 
by this, since although we decrease the area of resistance at any 
cross-section of the arm, yet we at the same time correspondingly 
decrease the weight of the layer in motion, which is sagly renee 
tional to the area. 

I trust the above will sufficiently explain the difficulty raised by 


your correspondent. ° : 
London, April 20th. Epwarp J. M. Davigs, 


STAFFORDSHIRE BRICKS, 


Sir,—In your issue this week, and under the head of “ Railway 
Matters,” I find in the reference made to the system adopted by 
Charles M. Jacobs for the proposed tunnel under the East River, 
the following information you state is taken from the Engineering 
News:—‘* The experience at the Severn Tunnel was that with a 
pressure of but Ib. per square inch the bricks were fired out of 
their setting with a report like that of a gun. This setting con- 
sisted of one part of hydraulic cement to two of sharp washed sand, 
the brick being the best Staffordshire. - . At the Mersey 
Tunnel, which is also in red sandstone, they are obliged to pump 
from 12,000 to 14,000 gallons per minute.” 

These remarks by the Engineering News would seem to 
that best Staffordshire bricks are porous, seeing that Staffordshire 
bricks were used in both cases, In the first place I would point 
out that in the case of the Severn Tunnel the commonest kind of 
Staffordshire bricks were used—known as brindled bricks—and in 
the case of the Mersey Tunnel only third quality Staffordshire 
blue bricks were used, all of which I supplied. Had best Stafford- 
shire blue bricks been used in both cases I have no hesitation in 
saying that,so far as the bricks themselves are concerned, no perco- 
lation would have taken place, nor any bricks have been “ fired 
out of their setting.’’ 

To give you an idea of the great strength and close texture of 
the best Staffordshire blue bricks, I may say a few years ago my 
bricks were tested at Kirkaldy’s, and resisted a crushing strain of 
upwards of 1000 tons per square foot, and you referred to the cir- 
cumstance at the time. JosePH HAMBLET, JUN. 

West Bromwich, Staffordshire, April 18th. 


point 





THE BRENNAN TORPEDO AND DEFENCE OF OUR PORTS. 


Srr,—I am sure that many naval officers must thoroughly agree 
with your most temperate article on the Brennan to 0, in your 
issue of Aprill7th. Judging by the way the money is spent, there 
seems t? the very greatest possible confusion of ideas as to 
what hostile ships are likely to attempt with reference to our 
defended ports, From a naval point of view, it appears that our 
ports have the same function now that they have always had, 





namely, as bases for our navy and for ovr ecommerce, A possible 


enemy will, therefore, probably treat our ports in future wars as 
they have been treated in past wars, so that we should confidently 
look to history to enlighten us as to the kind of attack to be 
expected. Being a naval officer, I am, it is needless to say, quite 
ignorant as to where the Brennan torpedo has been installed, but 
it is generally believed that it has only been established in places 
where -we have heavy guns mounted. Now I do not find from 
history that an enemy’s ships have ever shown any great desire 
to place themselves under the close fire of our heavy guns, and be 
it remembered the Brennan with its limited range of 2000 yards 
cannot do more than keep the enemy at a distance where his guns 
would still be most effective. It cannot drive him off, much less 
hunt him and make his life a burthen, as a torpedo boat can. 

The Brennan to o is the natural outcome of our naval system 
of coast defence. e charge our soldiers with the task of making 
our harbours inaccessible to an enemy, regardless of how much or 
how little an enemy may wish to come there, and as a result we 
get a system of defences which are often as incommensurate to the 
object to be protected as a complete enceinfe on the ‘‘ French 
modern system” would be to protect an orchard from marauding 


boys. 

When warfare afloat is conducted by one and the same admini- 
stration, whether it takes place within 100 yards or 1000 miles 
of our shores, we may hope for better things ; meanwhile, I fear 
that naval men who meddle with coast defence will be politely 
told, as Amiral Mayne was, to mind their own business. Re N. 





CONCENTRATING BROWN HEMATITES, 


S1r,—There have been several machines invented and erected from 
time to time for the concentration and cleaning of the brown 
hematite ores of both England and Ireland, and ms | to relate they 
have all practically failed to do what. their inventors have claimed 
for them. The reason of failure is not far to seek, as these ores 
differ from the hard blast washing ores of the Furness district to 
such an extent that washing alone will not concentrate them 
sufficiently, unless the loss is too great in the process, and the 
tailings are nearly as rich in iron as the concentrates. With 
properly detailed works it is, however, very easy to convert an 
ordinary poor brown hematite into a rich concentrate, and briefly 
the process would consist in first roasting the ore, then milling it 
to, say, Zin. for the largest grains, separating with a magnetic 
separator, and, if necessary, afterwards treating the concentrate 
with jigsers and buddles, which, however, in the majority of cases 
woul adding cost to secure no very great advantage. As to 
cost that would depend on the price of fuel ; but say in the Forest 
of Dean, where coal and hematite are close together, the whole 
cost should not be more than Is. per ton on the concentrate, plus 
royalty on the omg sen In Ireland if peat is close to the ore 
beds, concentration should present very little difficulty, the chief 
cost being the fuel for roasting the ore, as by the exercise of brains 
in designing the plant, the whole business would be nearly anto- 
matic, and if needed could be continued both night and day. In 
fact, it would be an advantage so to arrange the plant that roasting 
should go on without intermission, the separation being carried on 
by day, a matter which would materially reduce the cost of fuel. 

ere are many deposits of brown hematite which are at some 
distance from furnaces, but which could be made profitable where 
they can be worked as open workings, and provided carriage to 
the shipping port is not too great, the whole could be worked well 
without mining. Say the crude ore cost 3s. to produce, and 1} 
tons of crude ore made one ton of concentrate, the cost on rail 
would not exceed 7s, per ton, and after paying royalty and 
other charges, this would leave a substantial profit on concentrate 
having from 50 to 55 per cent. of meta'lic iron, and it is rarely 
that the getting of ore in open workings would exceed 2s, per ton 
in rural districts where labour is low-priced. In all cases, however, 
the ore must be capable of being rendered magnetic at a cheap 
rate. J. May. 

Walton-on-Thames, April 24th. 





REFRIGERATING MACHINES, 


S1r,—Refrigeration being merely the transfer of heat from one 
body to another, it is of course true that no expenditure of ene 
is required to produce refrigeration. One cannot, therefore, spea 
of the efficiency of refrigerating apparatus in the same sense that 
one speaks of the efficiency of a heat engine whose function it is 
to change thermal units of heat energy into foot-pounds of mecha- 
nical ene’ To this extent I agree with the observations of Mr. 
W. F. Rendall, as published in THE ENGINEER of April 10th. 

Commercially, however, the case is different. For certain well- 
known reasons, refrigerating machines and apparatus do, in fact, 
require the expenditure of energy in the form of heat, and to the 
users of such machines and apparatus it should be a matter of 
much importance to know the steam or fuel consumption actually 
required by the various systems under precisely similar conditions 
of working. It is to provide a means for accurately and indepen- 
dently determining these and other particulars that the station at 
Munich was erected, and, as pointed out by Mr. Lennard in THE 
ENGINEER of April 17th, it would be exceedingly interesting if 
makers of réfrigerating apparatus would send their machines to be 
tested. Al trials have been made with machinery on the 
Pictet and Linde systems, and the results have been published. 
Very shortly the carbonic acid system will be tested. I may state 
that the Linde British Refrigeration Co. and the Gesellschaft fiir 
Lindes Eismaschinen at Wiesbaden will be glad to render every 
assistance in their power to other makers to facilitate the testing ~ 
of their plants, T. B. LicHtroot. 

35, Queen Victoria-street, E.C., April 29th. 


STAMPED STEEL AXLE-BOXES. 


Str,—The letter of ‘‘ Malleable Cast Iron Box,” in your issue of 
April 10th, has net been overlooked by us; but inasmuch as in 
your issue of the 24th inst. ‘‘ Malleable Cast Iron Box” appeals to 

tive super intendents to obtain information, which we may 
very well presume is not likely to be imparted any sooner than has 
been the case with ourselves, in consequence of the peculiar nature 
of the inquiry, we have only to say that if ‘‘ Malleable Cast Iron 
Box” has taken the extreme interest in the various articles 
published on this subject which he claims to have done, sufficient 
information has been therein disclosed to have at any rate 
established the satisfactory working of stamped steel axle-boxes, 
and their superiority over malleable cast iron or existing cast iron 
boxes. It is not to be supposed that the company manufacturing 
these boxes is likely to disclose its private business to any querist, 
least of all do we think it our duty to do so. 

If ** Malleable Cast Iron Box” is so deeply interested in the 
stamped steel axle-box, he has only to give a trial order for some 
to practically satisfy his mind on the matter, and in doing so he 
may have the satisfaction of knowing that he is only following the 
example of some of the most prominent of locomotive super- 
intendents. oe 

Cornwall-buildings, 35, Queen Victoria- ADAMS AND Co. 

street, London, April 29th. 








RADIUS OF FRICTION IN PIVOT BEARINGS. 


Sir,—Perhaps I may be able to ease Mr. Light’s mind in the 
following manner :—The volume of a cone is estimated by multi- 
lying one-third of the area of its base by its perpendicular height. 
his area is therefore the mean of that of all the cross sections of 
the cone. If, however, a point be found in the vertical height 
where the area of the cross section is equal to one-third of that of 
the base, the volume of the cone above this point will certainly not 
be equal to that below. The case of the pivot bearing is analogous, 
as the friction of the bands increases as the square of their distances 
from the centre, and the sectional areas of a cone increase as the 
square of their distances from the apex. ANTHONY 8S, Bower. 
St. Neots, Hunts, April 27th, 





(For continnation of Letters see p, 352.) 
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THE NAVAL EXHIBITION—ELSWICK PNEUMATIC GUN MOUNTING. 
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TO CORRESPONDENTS, 
Registered Telegraphic Aion ENGINEER NEWSPAPER, 


*,° All letters intended for insertion in THe Enorneer, or containing ques- 
“tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of 

*,* Wecannot undertake to rare drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all casea, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

D. N.—Hollow shafts ave much stronger for the weight than solid shafta, 
You will find the reason why in almost any treatise dealing with the 
strength of materials, 

J. J. (Lower Edmonton.)—/t is impossible to give more than a general 
answer to your question as you have put it. A royalty of £1 per 
machine would probably be fair. 

Nort WaLes.— You will obtain all the information available Jrom a book 
hy the late Robert Fairlie, ‘The Battle of the Gauges.” ‘It is scarce 
now, but you may be able ‘to obtain a copy from Messrs. Spon, Charing- 
evoss. You will find a paper on the same subject by Mr. Spooner in the 
“ Transactions” of the Institution of Civil Engineers. You might get 
a copy through the courtesy of the secretary. 


SUBSCRIPTIONS. 
Fun Byonmass con be had, by order, from any I prtered, be oop 





various railway stations; or it can, if 


from ie oe om th lowing terme (pa vance):— 





DS (iackaling ton deukle counters} -. : ce : 41 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be Tae Enoineen is regis for tranemi: abroad. 
4 comalets ott of as nae ee wes u 
‘oreign ‘aper Copies until further notice, be 
ot the pebliched | given below :— Foreign in 


Saran tn — Sane Ordon Ban yoy Ee Prog tary by Rate of 
beget ong crtoos preferred, at 


B British 


Good k, 
Hawaiian | Te Germany, Gibraltar, italy, Malta, 
mY docked, Rnd, i ? 
Sloe ian’ Goto “Dnited Bustos, India, £200 « Africa, West Todiee, 
Fy BB ay rm 
on Panama, Spain, 
, £1 1¢a.; Borneo, Ceylon’. heonand Winespon At Oe od; Menthe? 
wich Isles, £2 5s. 
a ae 
dvertisements of four | 


will be sent on 


Advertisements cannot be inserted  ——y delivered 


o'clock on a evening ; C~ wr 5 the 


consequence the 
ith @ portion of the edition, 


necessity 
row daly ely to ‘standing advertisements abou ants eave 
later than Three o'clock on Wed Ht geomgs dene cor aa om gl 


Letters relating to Advertisements and 
per ae be addresnd to the Pusher, Mr "Bir. Byiney 


be addressed to the Bditor of Tx raul 








ius MEETINGS NEXT WEEE. 

He, Institution oF CiviL EnGIngERS.—Tuesday, May 5th, at 25, 

Great George-street, Westminster, 8.W., 8 p.m. yo mesting. 

Paper, “On Railway Train Lighting,” by Mr. illiam Langdon. 

May 8th, at 7.30 pm. Students’ meeting. La “ Malta Dockyard 
Cc 


Caisson,” by Mr. J. Walter Brown, Stud. oe, 

Sociery OF Enoingers.—Monday May 4th. Paper, ‘Modern Coal 
Gas Manufacture,” by Mr. C C. Carpenter, Member of Council. 

Tue InstituTION oF ELECTRICAL ENGINEERS. —Thursday, 7 7th, at 





the ype of Civil Engineers, 25, Great George-street, W estminster 
+ at8 Ordinary genet meeting. “On some Effects of Alter: 

nating Oabrent Flow in © ing Cap and Self-induction,” 

bE hang A. Fleming, Member. vhhome Bo Points connected with Mains for 


ic Lighting,” by W. H. Preece, F.R.8., Past President. 


JuNIon ENGINEERING SocieTy.—Satu: May 2nd. 
the Tower Bridge Works, at 8.80 Re rday, May Third visit to 


Liverpoo. ENGINEERING Soctety.—- beng May, 6th, at the Roya! 
Annual general ° 


Institution, Colquitt-street, at 8 o'clock. meetin 
ie 
Adrenal Sigoussion upon Mr. George Farren’s paper, " Denudations at 
Tron anp Steen InstituTe.— 6th, 7th, 8th, at the Institution of 
Sent neers, Papers: ‘ ronmaking Resources of the Southern 
aw y Professor John R. Procter. ‘On the Coke Industry of the 





to the Ethereal Salts of Unsaturated Acids,” by Professor Purdie and W. 


Marshall. ‘On some New Addition Compounds of Thio-carbamide, 
Affording Evidence of its Constitution,” by Professor Emerson Reynolds. 
**On the Action of Acetic Anhydride on Substituted Thio-carbami and 


an Improved Method of Propetng Aromatic Mustard Oils.” 
GEOLOGISTS’ ASSOCIATION. ew. May 2nd. Excursion to Guild- 
ford. Leave Waterloo at 11. 
Roya InstiruTion, a. ze Cre on Friday, May 8th, will 
D., F.RS., M.R.L., at 9 p.m., on 


: ids ani jases.”" sae lectures next week, at 3 p.m, 
Tu y, Edward E, Klein, M.D., rhe on “ Bacteria: their Nhture 
and Functions. (The Tyn Lectu: res.) bir ngsen J Professor Dewar, 
M.A., F.R.8., — I., on ** Recent 8 pic Investigations.” Satur- 
day, May oth, Mr. H. Graham Harris, M. Inst. C.E., M.R.I., on “The 

fic jal Production of Col Monday May 4th, at 5 pm. General 
monthly meeting. 


Society or Arts. — Monday, May 4th, at & p.m. — lectures. 
“ The beg Treatment of Natural’ Foliage,” b: ugh Stannus, 








F.B.LB Lecture IV.—Shapes and objects to w ‘che Seatetion is 
upplied Selection of plants t to raed oe si pes—Treatment in. panels, 
borders, and dia —T: dent objects—Technical 
treatment. Tu y, May 5th, at sp m. Foreign and mial Section. 
** Armenia and the en , by Captain a Telfer, R.N.. Wed- 
nesday, May 6th, at 8 p.m. Ordinary meeting. “The Sources and 
Application of Borax,” by E. Le Fleming. 
—— 
' DEATHS, 

On the 24th April, at 12, Holles-street, Cavendish-square, London, 

Tuomas Wanrino, C.E., of Peterston- -super-Ely and Cardiff, aged 66 years. 


On the 27th ult., at 148, Abbey-road, Kilburn, after a long and ful 
Siem, Lares Penxiys, used ~ ee MLL a . — - ensal- 

een Cemete y, May Ist, a’ ™. ends n accept 
Fis intitnation.’ No cards.” P . 


THE ENGINEER. 


MAY 1, 1891. 











WATER-TUBE BOILERS. 


THERE are many reasons why tubulous, or water-tube, 
boilers, should enjoy considerable popularity. There are 
two which operate strongly to prevent them from pos- 
sessing any popularity whatever. These are, first, that 
the actual efficiency of the water-tube boiler is low. 
The second is that its economic efficiency is not great. 
For some reason, the nature of which has never been 
satisfactorily explained, boilers of the Root, De Nayér, 
and Babcock type—that is to say, boilers with tubes 
10ft. to 14ft. long and 3in. or 4in. in diameter—will not 
make as much steam per square foot of heating surface 
per hour as will a locomotive or marine boiler. All 
attempts to force them end in failure. The want of 
economic efficiency is, however, a much-more serious 
fault, because it is commonly easy enough to put ina 
sufficiently large boiler, or a sufficient number of them, to 
supply all the steam wanted without forcing. But mere 
augmentation of dimensions has little or no effect in 
increasing the weight of water which a pound of coal 
can convert into steam. It is probable that the actual 
work of fairly good water-tube boilers is represented b 
an petra of about 7 1b. of water per pound of co 
Very much higher performances have been recorded. 
Thus, for example, we know of one case in which 


s aiean apparently 141b. of steam per pound of coal were pro- 


duced in the course of one experiment. In another, 
however, with the same boiler and the same coal, the 
evaporation fell to 91b.; and, indeed, it was found im- 
possible to obtain any strictly comparable results, the 
fact being, of course, that priming was a very variable 
a: depending <5 nl more on the whims of 

e boiler than on anything else. It seems obvious, how- 
ever, that the boiler is susceptible of improvement in 
various ways. No doubt it can be made to supply at 
least fairly dry steam ; and if, in addition, the economic 
efficiency could be raised, the tubulous boiler would 
come into extended use. 

In order to form some idea as to how the economic 


; | efficiency of the boiler may be improved, it is necessary 


first to ascertain in what its defects lie. For the moment 
we may neglect everything going oninside the boiler, and 
confine our attention to what takes place outside the 
tubes. These are invariably disposed in an inclined posi- 
tion, within a species of brick oven. In the lower part of 
this is the grate, usually—if not invariably—as wide as 
the oven. The products of combustion are prevented 
from flying straight to the chimney by baffle plates made 
of fire tiles, or angle i irons, or flat iron plates, or some- 
ue | thing of the kind. It isin this arrangement that the great 
defect of the boiler lies. In order that the economic 
efficiency may be as great as possible, itis essential that 
each tube should be uniformly heated from one end to 
the other, the temperature of the escaping gases falling 
by degrees as they come in contact with more and more 
tubes. Each tube as we get further and further from the 
fire is exposed to less and less heat; but the whole length 
of each tube should be exposed to the same heat. Now, 
this condition bas never ‘yet, been fulfilled in any water- 
tube boiler with long tubes; and it isa fact, which can 
easily be ascertained: by anyone who has a water-tube 
boiler and the means of making sight-holes in its brick 
casing, that only portions of the length of a long tube are 
properly heated, much of the length of every tube owes 
ing so little value that the boiler would be much 

better without it. The great difficulty lies in getting 
the products of. combustion’ to diffuse «themselves 
among the tubes. We have heard it argued that 
inasmuch as all the tubes are inside an oven, and 
that oven is’ uniformly heated, the whole length of 





each tube must be equally efficient. This is a radical 
mistake. We have seen an experiment tried, in which 
the grate was the whole length and breadth of ‘the boiler. 
By putting fire-bricks on the bars the fire could be kept 
all to the front end, or all to the back end, or in the 
middle. It was found that unless the fire was kept at 
the back end, as far away, that is to say, as possible 
from the first uptake, as we may call it, the boiler 
could not keep steam. The direct impingement of the 
flame on the tubes is essentiul to efficiency in these 
boilers. Now, unfortunately, the flame will always take 
the shortest and most direct’ road to the chimney, and 
the ap nee or flue area as we may térm it, is 
always too lar, Let us, for instance, take the case of a 
boiler with’ “tae: clusters of tubes, counting from the 
grate up, 10ft. long. On the top of the first cluster—say 
three tubes deep—is laid a “ flat” of fire-tiles, 7ft. long, 
measured from the front end. The first uptake, then, is 
3ft. long, measured in the same direction. On top of the 
second cluster is cnr prete! a second flat, 7ft. long. The 
length of the second u e, then, is 3ft., but it comes 
at the front end of the Beiter The third cluster carries 
a third flat, 7ft. long, with the final uptake at the back end 
of the boiler. It is expected that the flame will work all 
along the tubes, and fill the whole length of each uptake. 
Nothing of the kind occurs. -The flame assumes the form 
of a thin ribbon, curling round edges of the plates. 
There are possibly 12in. in thé Tength of each tube ex- 
posed to the full impinging action of the flame. The 
rest of the tube has to take chance for what it may get 
as a result of eddies. 

Without going into detail and using illustrative diagrams, 
it is impossible to do more than describe in general terms 
what re te es place within the oven of a water-tube boiler 
as commonly made. The paramount need is an efficient 
method of sekine the hot gases diffuse themselves among 
the tubes, and in doing this are very serious difficulties. 
We have seen excellent diffusion obtained, but only at 
the sacrifice of draught to such an extent that the 
boiler was rendered unfit for its intended purpose. For 
ourselves, we have no hesitation in saying that we 
believe that much of the trouble is caused by making 
the tubes a great deal too long.. Again, it will be found 
that the grates are nearly always too low. The distance 
from the tubes to the grate is not infrequently 4ft. or 
even more, and the flame simply runs straight away to 
the first uptake at the back without touching the tubes. 
We are inclined to believe that the best results can be 
got by using ‘short tubes, long and narrow grates, and 
instead of turning the flame back and forwards longi- 
tudinally, compelling it to rise straight up through a 
sufficiently lofty stack of tubes. The objection is that if 
a very bituminous coal is used, it passes the art of man 
to prevent smoke. 

We have pointed out in what respects the tubulous 
boiler is economically deficient. Makers will probably 
dispute the accuracy of our views. These have, however, 
not been expressed without thought, observation, and an 
experience with water-tube boilers extending over many 
years. The old saw says that “ Standers-by see more of 
the game than the players.” In the same way it must not 
be forgotten that we are in a far better position to say 
where the water-tube boiler needs improvement than 
those who, having made it in one particular way for years, 
are apt to think that theirs is the best way possible. 
Our readers may rest assured that the last word has not 
yet been said about the water-tube boiler. The fact that 
it is in growing demand is a crowning proof that its merits 
must be great, for its demerits are certainly not insigni- 
ficant. 


SAILING SHIP CONSTRUCTION, 


AN eminent marine engineer, who was in a position to 
estimate correctly the direction of tendencies in matter 
relating to ocean navigation, predicted in 1876 that within 
ten years from that date there would not be a sailing ship 
building within the United Kingdom. Nor was that gentle- 
man alone in the opinion he held regarding the speedy 
decadence of sails as a means of propulsion upon the sea. 
The statistics both of Lloyd’s and the Board of Trade at 
that time pointed to the imminent extinction of the iron 
sailing ship, and those shipowners who still persisted 
in adding to their fleets of sailing vessels were by many 
looked upon as fossilised specimens of their race, while 
their procedure was characterised as the blindest folly. 
Sixteen years have elapsed, and still we find sailing ships 
being built. What is yet more remarkable, some sailing 
vessels built within the past year are three times the 
tonnage of what was considered a large ship in 1876; and 
the average tonnage of the iron and steel sailing vessels 
built in 1890 is no less than 1900 tons—a size almost 
unknown when the speedy decline of the type was so 
confidently predicted. 

These reflections are suggested by the revival of sailing 
ship construction that has just set in; which, although 
experienced chiefly on the Clyde, yet finds expression so 
far south as Southampton. Sucha revival is a consequence 
of the fall in the rate of freights, and is an invariable 
attendant of a general depression in the shipbuilding 
industry. The wave of shipping prosperity reached a 
crest in 1873, and a hollow in 1878; a crest in 1883; 
another hollow in 1886, and a crest in 1890. With each 
maximum has occurred a great demand for steamships and 
a comparatively feeble demand for sailing vessels ; and 
conversely with each minimum has there been. a “ boom ” 
in sailing ship construction, while the orders for steamers 
have nearly ceased. We are now past the crest of the 
wave, and are rapidly falling into the trough of depressed 
shipping trade. _ Already the shipbuilders of the United 
Kingdom are beginning to feel the effects of low 
freights and dispirited enterprise; those who produce 
steamers only, find their building berths emptying, one 
by .one,- and no keels ordered to replace vacated 
blocks. . Fortunately « this direful situation is  re- 
lieved somewhat by an improved tone in the demand 
for sailing tonnage. Now is the time for the builder of 
sailing ships to reap his harvest, and now is the time for 
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the owner of that class of property to invest with 
benefit. With wages low and materials cheap, the 
man who knows how to work sailing ships to advantage 
can make contracts which hereafter will enable him to 
do his business upon a low capital, and therefore at high 
rates of profit. When steam freights are low sailing 
freights generally rule much higher, because by reason 
of the longer duration of her voyage the sailing ship 
becomes a warehouse for cargo, which may by speculative 
operators change hands many times before it arrives at 
Queenstown or Falmouth; and when steam freights are 
relatively high, the sailing ship built cheaply and worked 
economically can, by reason of having no coal bill to 
pay and no boilers to renew, generally turn in a fair 
dividend to her owners. So it will be seen that, despite 
her shortcomings in regard to speed and her dependence 
upon wind, weather, tug-boats, &c., the sailing ship is yet 
able to give a good reason for her continued existence. 
The last returns of Lloyd's “ Register of Shipping ” show 
that while 534 new iron and steel steamers of 960,391 
tons were classed by that society in 1889, during the same 
year there were built and classed 74 iron and steel sailing 
vessels of 134,289 tons. This, of course, presents a large 
preponderance of steam tonnage; but this is only what 
might have been expected in these days of low fuel 
consumption, and the demand for rapid transit of 
passengers and of many descriptions of cargo. It is, 
however, worthy of remark that while the ave 
tonnage of the steamers was under 1800 tons, that of the 
sailing vessels was in excess of 1900 tons. The corre- 
sponding figures for the year 1890 will probably, when we 
get them, show a similar proportion, both of vessels and 
average tonnage, but those of 1891 will tell a very different 
tale. During the current year there will be fewer 
steamers built, having a greater average tonnage, while 
the number of sailing ships will show an increase, but 
with a smaller average tonnage. The year 1892 will 
doubtless show still greater tendencies in both these 
directions, because the orders now being booked at the 
shipyards will not have been completed and _ their 
particulars published until that time. 

It may be asked why, with a depressed shipping trade, 
the average tonnage of steamers should increase and that 
of sailing vessels diminish? The one answer will not 
supply the explanation for both cases. In regard to 
steamers, it will be noticed that low freights stop the 
production of “ tramps,” which vessels are usually of less 
than the average tonnage measurement; whereas the 
demand for the large steamers required for the ocean 
passenger trade is but little affected by the freight market. 
Hence while fewer steamers are built when freights are 
low, their average tonnage rules higher than at other 
times. Quite another cause is, however, now leading to 
the production of smaller sailing vessels than were built 
during the last depression in the shipping trade. The 
fact is that the production of large sailing ships has been 
in excess of the demand. That production was at first 
stimulated partly by the fact that, ton for ton of carrying 
capacity, they could be more cheaply worked than smaller 
vessels ; and partly because there was a demand for such 
large vessels in the nitrate, grain, and a few other trades. 
But during the time these large sailing vessels were being 
built the losses of smaller vessels, which are essential for 
other trades and certain harbours, were not replaced. 
The consequence is, that there is now an unusual demand 
for sailing barques of from 1000 to 1400 tons register, and 
hence the reduction in the average tonnage of sailing 
vessels which we anticipate in future statistical returns. 
These phenomena of shipbuilding tendencies are not only 
of interest to the statistician, but they are of vital 
importance to the workmen engaged in the shipbuilding 
industries. It was a subject of remark that when, in the 
years 1884 to 1887, the greater portion of British shipyards 
were almost reduced to idleness, those of Greenock and 
Port Glasgow—which are specially concerned in the 
production of sailing craft—were fully employed. It is 
to be hoped that the experience of those years will be 
repeated until the period of depression, upon which we 
have unfortunately entered, may pass away. A small 
loaf is better than no bread at all; and, considering the 
vast army of workmen engaged in our shipbuilding 
industries, it will require the exercise of much self-denial, 
patience, and economy to keep them and their families 
from want, and to insure that their services will again be 
available when the wave of prosperity returns. 





TOUGHENING STEEL PLATES, 


THE important question of obtaining steel of the utmost 
toughness with ordinary processes and material is one which 
has engaged a good deal of attention lately. M. Walrand, 
a continental metallurgist well known for his installations of 
Bessemer and basic plant in France and Germany, has just 
suggested a method of obtaining this end which has the merit 
of simplicity and cheapness. Following upon the lines of 
M. Osmond, he attaches the greatest importance to the 
changes produced in the micro-structure of steel in the pro- 
cesses of hardening and tempering. He has carried out an 
extensive series of experiments with Bessemer steel, and as 
the result of his experiences recommends steel makers to 
subject to the process of tempering all steel which is not 
afterwards to be worked hot. M. Walrand in his experiments 
took a test-bar of good steel, containing -45 per cent. of carbon, 
and dipped it at a high temperature into a bath of cold water. 
It was then re-heatedred hot, and cooled again and tempered. 
The effect of this treatment was, according to Mr. Walrand, to 
enormously increase the hardness and elasticity of the steel. 
It was broken under the test hammer with the utmost diffi- 
culty, and the fracture showed asilky grain. Broadly stated, the 
result was to give a steel which combined hardness of 
surface with what may be described as excessive toughness. 
It is suggested that the continuance of the experiments 
which M. Walrand commenced in this direction at Creusot 
has resulted in giving to the all-steel plate its peculiar pro- 
perties, and the unusual strength of the Vickers locomotive 
tires is attributed to the adoption of the same treatment. At 
the Koenigshiitte Works in Germany the management were 
able thus to employ ordinary Bessemer steel with excellent re- 
sults for railway axles, instead of having to depend upon special 





etites of metal obtained from Essen or Bochum. As to 
the causes which give these properties to the steel, the most 
important seems to be found in the considerable extensibility 
which is imparted to the metal at the locality of the shock. 
A sudden shock, according to M. Walrand, is best resisted by 
a metal in which elongation is produced at the point of 
rupture more than in other portions. What French 
metallurgists call la striction, in fact, is held to play a more 
important part in the resistance to sudden shock than 
elongation properly so-called. Thé elongation obtained in one 
of M. Walrand’s tests was 12 percent. measured upon 100 mm. 
and 35 ws cent. upon fifty—a difference which clearly illus- 
trates the main point of hisargument. As the main element 
in the durability of steel is its capacity to resist sudden 
shocks, it is evident that the results claimed to be obtained 
by this tempering process have a considerable bearing upon 
practical steel-making. M. Walrand has tested his theory 
upon armour-plates, tires, axles, and a variety of steel 
articles which are called upon to extreme durability, 
and he expresses the opinion that the general employment 
of the tempering process in steel-making would give valuable 
results in a great number of cases. Hitherto it has been 
little understood, and it is only lately that any acceptable 
theory of its action upon the metal has been presented. So 
far as can be seen, however, M. Walrand advances nothing 
that has not been known in this country, and it is probable 
that some detail of his process has not yet been made public. 


IRISH RAILWAYS AND ENGINEERING. 


One of the features in engineering which has not been 
generally noticed is ter activity in railway work in 
Treland, and the continual addition to the receipts of the 
three great companies. The Great Northern of Ireland, the 
Great Western, and the Great Southern line have all large 
additions to their traffic receipts this year—additions beyond 
those of recent periods, and much higher in proportion to the 
increases in traffic reported by the chief English railways. 
In degree, this is due to the increased trading activity in the 
country of late, and it is probably also contributed to by the 
railway constructional work that is in progress in Ireland, 
especially in the west, but there is in addition the result of 
the increased interest that has of late been taken in the 
country, and the larger volume of travel that has set in from 
Great Britain. In whatever proportion the causes have con- 
tributed to that growth of traffic, there it is evidenced in the 
weekly returns, and there is no doubt that there will be v: 
considerable influence on the engineering trades. The Iris 
railways have never been sufficiently alive to the need for 
the cultivation of traffic, and hence it is that there has been 
that paucity of travel in comparison with lines in some other 
countries. The stations are too far apart; there is little 
attempt to cultivate the smaller traffic, and the carriers’ carts 
still do work that the railways ought to be able to do cheaper. 
But in some degree the Irish railways are improving their 
positions. They are cultivating the tourist traffic, and are 
fostering the steamboats that bring them much valuable work; 
and thus it is probable that there will be a continuance of 
the improvement in the volume of the trade of the railways 
in Treland toan extent that may cause them to have to be better 
customers to engineers and to the iron and steel trades. 
Whether the attempt to build up their own factories for 
engines and carriages will lead to the development of other 
resources in their own isle remains to be seen, but the gain 
from the fuller volume of traffic that seems to have set in for 
most of the great railways in Ireland must benefit for a time 
this country as well. There is now on many lines the 
carrying out of the provisions that the Board of Trade has 
acquired parliamentary power to enforce ; and though this 
will add slightly to the cost of the working of the lines, it 
will also increase the desire of the heads of the departments 
to make the enlarged capital lucrative. The Irish railways 
have the command of abundant and cheap labour ; they have 
little distraction from the cultivation of traffic, and they 
should now devote themselves to the =e in of that 
fuller volume of travel which seems offering to them, and 
which will yield ample returns. 
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The History and Development of Steam Locomotion on Common 
Roads. By Witui1aM FLetTcHER. 1891. London: Spon. 
Tue development of steam locomotion over common 

is one which has been attended by difficulties 
rarely met with in other branches of engineering. The 
most important of these difficulties have arisen from 
a circumstance inherent to the problem, i.e., the depen- 
dence of the efficiency of the engine upon the condition of 
the road over which it has to travel. 

The present work comprises an account of this 
development, and descriptions of the road locomotives 
of the present day, as constructed by all the leadi 
firms. This portion of the book is very properly divided 
up according to names of inventors or makers. May we 
suggest that in any future edition a name index should 
be inserted; such an addition would be valuable, 
particularly in a book of this nature. It is also divided 
into sections:—The period of speculation; the period 
of development; the period of successful application ; the 
modern period. This subdivision has no doubt features 
in its favour, but when worked in conjunction with the 
division indicated above, it has the disadvantage that the 
labours of a firm or person covering several of the periods 
have to be included in one of them only, e.g., the work of 
the firm of Ransome, is dealt with entirely under the 
modern period. The choice of the term “ successful 
application ” for the period covering the labours of Summers 
and Ogle, Gurney, Dance, Hancock, Maceroni and Ander- 
son appears sowewhat questionable. Surely it is a stretch 
of imagination to regard as successful applications 
machines which were entirely lost sight of after a few 
years. The author appears to have laid out all available 
information on the labours of the earlier workers, and we 
are glad to see assigns to Gurney and to Hancock their 
proper relative positions ; but we note the omission of the 
names of Bray, Barran, Taylor, Taplin, and others who 
deserved recognition. Boydell’s efforts appear also to 
have been worthy of more attention. It is an interesting 
fact that one of Bray’s engines was used in 1859 to draw 
a roller over a macadam road in Regent-street. This is 
probably the first instance of steam road rofling, 

Too much credit appears to have been assigned to 





Thompson of rubber-tire celebrity. No doubt Mr. 
Thompson did a great deal towards making it known 
mn that steam carriages could be made to work on 
common roads, but his ideas and designs do not seem to 
have assisted in any material degree in the evolution of 
road locomotion as it now exists. Indeed, there can be 
little doubt that the road locomotive or traction engine 
of the present day is a development of the self-moving 

rtable engine, and that the work of development has 
a done entirely by the agricultural engineers. Messrs. 
Ransome, who exhibited a self-moving engine in 1842, 
at Bristol, followed in 1849 with a self-moving engine 
exhibited by them in conjunction with Mr. E. B. Wilson, 
of the Railway Foundry, Leeds, which appears most 
distinctly to be the prototype of the modern engine. It 
had a locomotive boiler, but with the cylinders under the 
smoke-box. The adoption after this of a vertical boiler, 
as was done by Thompson, appears to be a distinctly 
retrograde step. We may note that the first steam 
carriage was constructed by a Frenchman—Cugnot—in 
1769. It is still to be seen in Paris. 

The author, referring to George Stephenson’s dictum, 
‘‘Steam curriages on ordinary roads would never be 
effective, or at least sufficiently serviceable to supersede 
horse carriages,” considers that it was at fault, and that 
had it not been for foolish laws we should have had many 
instances of quick travelling on our highways; and 
throughout the book he appears to consider that high 
speeds on common roads are quite feasible. Now, 
ona his ideas of high speeds—eight to ten miles per 
hour—are far below those which obtained in the period 
1820 to 1840, when speeds of over thirty miles per hour 
were attained, we think this is a great mistake. Having 
due regard to the condition of English highways year in 
year out, steam locomotion thereon is possible as a com- 
mercial success—which, after all, is the wis | true 
criterion—only at comparatively low speeds. com.- 
parison can be made, certainly with no injustice to the 
road locomotive, with steam locomotion on street tram. 
ways. Can that, with all the benefits of modern progress 
and with the overwhelming advantage of a special track 
for its engines, be ed as an unqualified success? 
But it may be answered that the tramway engine has its 
car to draw. This would also be the case with the road 
locomotive, as we think the author admits. The public 
of the present day would certainly not consent to ride on 
a carriage forming part of a steamengine. On this point 
we commend to notice Mr. Clive’s letter quoted in the 
present work, and written in 1843, just after the craze for 
steam passenger carriages had passed away. ‘I am an 
old steam carriage projector, but gave it up as imprac- 
ticable ten years ago, and I ama warm admirer of Colonel 
Maceroni’s inventions. My opinion for years has been, 
and often so expressed, that it is impossible to build an 
engine sufficiently strong to run even without a load ona 
common road, year by year, at the rate of fifteen to 
twenty miles an hour. It would break down. Cold iron 
at that speed cannot stand the shock of the momentum 
of a constant fall from stones and ruts of even an inch 
high.” 

‘The chapter of notes on the design and construction of 
road locomotives contains a full consideration of the 
arrangement and details of a et pa engine, tables of 

roportions, &c., and may be of value to the young 
esigner, and possibly to some older ones. 

The concluding chapter deals with the law as it relates 
to traction engines. Now, although it is freely admitted 
that this is somewhat harsh, and requires amendment in 
several respects, we are far from thinking that the 
author’s remarks on this subject are justified by the 
circumstances, or are likely to do much to improve 
matters. Specific objection is taken to the regulations 
relating to the blowing off of steam, consumption of 
smoke, and to the four miles per hour limit of speed. 
Truly our ly would be in a very suitable and 
pleasant condition for the use of the general public if 
the restrictions contained therein were removed. Any 
comparison with railway engines is beside the question ; 
these run upon private property. As to there being 
“‘something unaccountable in the prejudice against the 
use of steam on common roads which obtains in this 
country,” well, that is a matter of opinion. In referring 
to the question of damage done to the roads, the author 
contradicts himself. He first states that traction engines 
do no damage to the roads, and then in the next para- 
graph that “spring-mounted traction engines do much 
less damage to allkinds of roads than the springless 
ones do.” 

Without having any intention of carping with gram- 
matical structure in a book written by a practical 
engineer and an expert in the subject he deals with, we 
think objection must be taken to the term “ locomo- 
tionist,” which is used throughout the book to indicate 
the inventor or maker of a Steam road carriage or road 
locomotive. It has no doubt been introduced for the 
sake of brevity, but that virtue can be too dearly 
purchased. 








THE NAVAL EXHIBITION. 
No, Il. 

Ir is a matter for congratulation that less than three 
months after the launch by her Majesty of the Royal 
Sovereign and Royal Arthur at Portsmouth on the same 
day, a Naval Exhibition is opened in London. As was 
stated in the prospectus of this undertaking, “ although 
the Navy is recognised and justly regarded as the prin- 
cipal means for the defence of the Empire, yet from its 
very nature it is impossible for the great mass of the 
nation to form any idea by external evidence of the 
character of a service in which they are so deeply inte- 
rested, and for which they are called upon to provide such 
large funds. It is considered, therefore, that an exhibi- 
tion which will convey to the general observer some con- 
ception of the rise and progress of the Navy, and the 
general character of our latest warlike productions, will 


be not only interesting, but productive of benefit by 











May 1, 1891. 





THE ENGINEER. 


349 

















creating additional interest in the service.” While other 
nations pride themselves on the numbers and efficiency 
of their armies, this country looks to the sea as its safe- 
guard, and cherishes that maritime supremacy which has 
consolidated this vast Empire. 

The Exhibition will illustrate in a popular as well as 
scientific manner that Navy which—in the memorable 
words of Pitt—‘‘is the grand and proud bulwark of our 
fame; that Navy which has extended our commerce, our 
dominion and power, to the most remote parts of the 
world; that Navy which has explored new sources of 
wealth, which has discovered new objects of glory.” 
Those who last year visited the Military Exhibition will 
remember how extremely limited the space was, but the 
naval authorities have managed to acquire an additional 
seven acres, and thereby to augment considerably the 
attractions they present. There will be but one entrance, 
that on the Embankment. It would have been a great 
convenience to those coming from the east and west to 
have had an entrance and exit at each end, but presum- 
ably there were obstacles to such an arrangement which 
could not be overcome. The main entrance is ornamented 
with an extremely handsome piece of decoration, with a 
central figure of Britannia. On the left are first seen 
articles devoted to illustrating Arctic exploration and 
relics of past expeditions to the North Pole. 

Then we come to three galleries, named after Blake, 
Nelson, and Benbow, containing works of art and relics 
of the past. Here may be seen the features of many of 
those valiant men whose names are household words to 
most Englishmen. The heroes of the Armada; the 
gallant Howard; Drake, the first seaman of his day; and 
Frobisher. Blake, of whom Clarendon says, after the 
former’s marvellous attack on Santa Cruz, ‘He was 
the first man who brought ships to contemn castles on 
shore.” ‘The brave old Benbow, who, when deserted b 
his captains and struck by a chain shot in the leg, whic 
proved mortal, said only, ‘I would rather have lost 
both my legs than have seen this disgrace brought on 
the British flag.” Rodney, the captor of de Grasse, 
who also was troubled with faltering subordinates when 
he met Comte de Guichen with twenty-three sail; but as 
Rodney writes two days afterwards to his wife—‘ In 
spite of themselves I taught them to be what they had 
never been before—officers.” Boscawen, Anson, Hawke, 
Howe, and St. Vincent, the stern disciplinarian and 
father of the fleet, of whom it may be truly said he 
brought the Navy to a pitch of efficiency it had never till 
then assumed; Nelson and Collingwood, the David and 
Jonathan of the sea: ‘* We can, my dear Coll., have no 
little jealousies. We have only one great object in view, 
that of annihilating our enemies and getting a glorious 
peace for our country,” writes the one on the eve of 
Trafalgar. ‘Oh! had Nelson lived! how complete had 
been my happiness, how perfect my joy!" writes the other 
after the battle. Never has there been gathered under one 
roof such a collection of pictures and portraits connected 
with the naval history of this country. There may be 
seen many of that “ band of brothers,” as the hero of 
the Nile truly called them. Troubridge, ever his trusted 
colleague, of whom his generous chief writes, “I well 
know he is my superior, and I so often want his advice 
and assistance,’ and whom St. Vincent described as “ the 
ablest adviser and best executive officer in the British 
Navy, with honour and courage bright as his sword.” 
Hood, who at the Nile captured Le Guerrier, and was 
engaged with four French ships; Berry, Hardy, and others 
too numerous to mention, but who under the brush of 
Beechey, Hoppner, Romney and other artists, are here 
depicted, and recall the many noble deeds in which they 
participated. Proceeding, we come to the Cook and 
Seppings Galleries devoted to navigation and models, of 
which a most interesting collection has been made. To 
the general public, however, the space on the right of 
the entrance will probably be most attractive. Those who 
have not made a trip to the Victory at Portsmouth have 
here an opportunity of seeing a full-sized model of the 
old ship, which has been admirably constructed by 
Messrs. Campbell, Smith, and Co. The model shows— 
what the actual ship does not—the gun deck with the 
guns clear for action, and all the arrangements for fight- 
ing as carried on in those days; the guns and carriages 
being exact models of the originals used in the battle of 
Trafalgar. There has been reproduced also that memo- 
rable scene in the cockpit where the adored of the nation, 
young in years, but old in victory, found consolation in 
his last moments in the expression, ‘Thank God, I have 
done my duty.”’ In close “wasn to the old vessel is 
an excellent panorama of the celebrated sea fight off Cape 
Trafalgar, in which the various episodes of the day are 
given with great accuracy. 

Those interested in observing the progress of ordnance 
will find in the St. Vincent and Armstrong galleries an 
admirable collection of guns from earliest times. The 
great Elswick firm have a magnificent exhibit, which alone 
would repay a visit to Chelsea. Their gallery takes the 
form of a section of the deck of a modern ironclad. At 
one end is a full-sized model of a 110-ton gun mounted in 
a turret, which will convey to the minds of spectators 
what extraordinary weapons are now handled by our 
sailors. The Victoria, Sanspareil, and Benbow are each 
armed with two of these guns. At the other end of the 
gallery is a large gun on the disappearing principle, while 
the intermediate space is oouih with all those smaller 
nature of ordnance which form the auxiliary armament 
of battleships, and the principal offensive power of 
smaller vessels, The Camperdown Gallery—which is the 
largest in the Exhibition, being 450ft. long—forms with 
the Victory the eastern end of the grounds. It contains, 
in addition to certain articles of ordnance, three large 
glass tanks devoted to illustrating by means of models 
torpedo warfare. One contains all connected with 
the offensive branch of the subject, such as the 
outrigger or spar torpedo and the Whitehead. In the 
next there is ellen y the various mines for defending 
a ur, or squadron at anchor; while the third tank 
shows the methods of overeoming the mine defences of 








an enemy, by creeping, sweeping, and countermining, as 
taught in the torpedo schools at Portsmouth and Plymouth. 
Between the tanks will be placed several of the actual 
mines and the Whitchead torpedoes used in the service. 
The progress of the latter since its adoption fifteen years 
ago has been most marked in the matter of speed, due 
principally to the use in the torpedo of Mr. Brotherhood’s 
well-known three-cylinder engine. By this an advance 
from ten to twenty knots an hour was made; while the 
latest phase is a torpedo 18in, diameter, which has a 
speed of 30 knots an hour for 600 yards. 

A Naval Exhibition on dry land only would have been 
deprived of much of its interest, but the provision of a 
large piece of water enables many of the operations of a 
fleet to be executed on a small scale. Anaction between 
two miniature ironclads, in which all the new weapons 
are brought into play, will probably find great favour. 
The evolutions which have been carried out by a Naval 
Brigade in all our wars will be brought under the obser- 


vation of thousands who, hitherto, have had little oppor- y 


tunity of seeing the Navy afloat or ashore. 

Passing from grave to gay, the public will tind that the 
Entertainments Committee have not neglected attractive 
amusements, on which the success of all Exhibitions so 
much depends. The lake enables many amusing nautical 
episodes to be devised, and the ancient customs in cross- 
ing the Line will no doubt form a feature of the aquatic 
pantomime. The performances of the Sons of Neptune, 
illustrating life at sea, are sure to be well attended, and 
the picturesque —— gallery, called Robinson 
Crusoe’s Island, will be no less attractive. 

The lighting of the Exhibition has been carried out in 
the most lavish manner by Messrs. Siemens, who are 
sparing no pains to make this part asuccess. About two 
thousand incandescent and one hundred arc lamps will be 
employed in the external and internal amy Space 
does not admit of our detailing many other features of 
interest, such as the model Eddystone Lighthouse, life- 
boats, &c. The different sections will, however, be more 
fully treated later on. 

The interest taken by our Royal family in this enter- 
prise has been remarkable, and the hearty assistance 
given by all the members of it must help greatly towards 
the success which we venture to predict for the Naval 
Exhibition. 








LOFTUS PERKINS. 


Ir is with much regret that we announce the death of Mr. 
Loftus Perkins, which took place on the 27th ult., at his 
residence, 148, Abbey-road, Kilburn, after a painful illness of 
nearly a year, during which time he has been almost entirely 
incapacitated from attending to business, although he jwas 
busily engaged in making an important invention in connec- 
tion with heat and electricity which he was not spared to 
complete, Mr. Perkins comes of a family of inventors, and 
furnishes in himself a remarkable instance of heredity, which 
will in all probability be continued in those whom he leaves 
behind. His grandfather, Jacob Perkins, who was born in 
New England in 1766/and died in London in 1849, will always 
be remembered in connection with his invention of the 
method of engraving by pressure, which is still used for the 

urpose of producing the plates for printing postage stamps. 

is name;jis also enema with the steam gun, which created 
a great sensation in its day, attracting the attention even of 
the Duke of Wellington. In carrying out this invention he 
demonstrated the practicability of using steam of very high 
pressure, and his son, Angier March Perkins, and his grand- 
son Loftus Perkins, pda sl working at the same subject 
for considerably more than half a century. 

Mr. Loftus Perkins was born on May 8th, 1834, in great 
Coram-street, Russell-square. His father, Mr. Angier March 
Perkins, was an American citizen, who came to this country 
in 1827, and shortly afterwards established himself as an 
engineer in Francis-street—now called Seaford-street—Gray’s 
Inn-road, where the business is still carried on as a limited com- 
pany. Mr. A. M. Perkins’ name is principally associated with 
the invention of heating by hot water in a closed circuit at 
very high pressures, in its application to the warming of build- 
ings and heating bakers’ ovens. At a very early age Mr. 
Loftus Perkins entered his father’s manufactory, and in 
1853-4 he practised as an engineer on his own account in New 
York. In 1854 he returned to England, and for eight years 
he was associated with his father in experiments upon the 
steam gun, which were carried out near a railway bank at 
Kentish Town, and in developing the steam baking oven and 
other inventions. From 1862 to 1866 he was in business in 
Hamburg and Berlin, designing and executing many instal- 
lations for warming buildings, &c., in various parts of the 
Continent. In 1866 he returned to England and entered into 
partnership with his father, which continued until the death 
of the latter, at the age of eighty-one, in April, 1881. 

It is quite impossible in the space at our disposal to give 
anything like a complete account of Mr. Perkins’ numerous 
inventions. He commenced taking out patents in the year 
1859, when we find his name entered on P sonmerte in connec- 
tion with a patent for grinding mills; which, however, does 
not appear to have been of much importance. In conjunc- 
tion with his friend Professor Williamson he took out three 
patents in 1859 and 1860 for surface condensers, steam 
engines, and boilers, in one of which he says, “ Our chief 
object is to employ steam of very high pressure; as, for 
example, of 5001b. per square inch, or more or less, and to 
expand this steam several times, and then condense it so as 
to obtain a { amount of power from a small quantity of 
steam.” This is the subject to which he devoted many 
years of his life, and it was in working out the details and 
overcoming the numerous practical difficulties involved in 
the use of steam of such high pressure that his perseverance 
and fertility of resource manifested themselves in a some- 
what remarkable way. His labours in this direction are 
embodied in two papers, read before the Institution of 
Mechanical Engineers in 1861 and 1877, and published in 
the “Proceedings” for those years. 

Amongst Mr. Perkins’ miscellaneous inventions we may 
here notice his patent of 1867 for water meters, and one in 
the following year for wrought metal wheels, the spokes of 
which consisted of hollow bars or tubes screwed into the 
nave and tire. A large order for gun-carriage wheels con- 
structed on this principle was executed for the Government, 
and, though they stood the severest tests, nothing more 
was heard of the invention, In 1870 he invented a method 








of locking the fore-carriages of vehicles, which was also, we 
believe, used by the Government for baggage wagons. 
Between 1871 and 1873 he devoted much attention to 
traction engines, in which he was associated with Mr. R. 
Fairlie and Mr, L. Stern. One of these engines was sup- 
ported on a single broad central wheel, which formed the 
driving wheel. The boiler, with the steam engine and driving 
gear for giving motion to the wheel, were mounted so that 
their weight was balanced around the wheel, all revolving 
together within a ring frame encircling them. An eagine 
built on this plan was shown at one of the exhibitions at 
South Kensington, where it made periodical — A 
very successful trip to St. Albans was also undertaken by the 
same engine. The a for gun-metal packing rings, taken 
out in 1872, was of, very great practical importance, as it 
entirely removed the difficulty experienced up to that time 
consequent upon the rapid wear of cylinders when super- 
heated steam was employed. These rings were described in 
a paper read by Mr. Perkins before the Royal United Service 
Institution in 1877, and have been in constant use for many 


ears. 

Mr. Perkins’ inventions have frequently been described in 
THE ENGINEER, and it will ag! be sufficient to refer 
briefly to our account of the Loftus Perkins in the issue for 
January 2nd, 1880. With a view to obtain greater economy, 
the Tyne General Ferry Company, in the year 1879, fitted one 
of its old boats—the Lady James—with the Perkins engine, 
and renamed her the Loftus Perkins, in honour of the 
designer. The yacht Anthracite was built in 1880, and is, 
we believe, the smallest steamer which has ever crossed the 
Atlantic steaming the whole way. The Perkins Engine 
Company published a volume of elaborate reports upon her 
performance, drawn up respectively by Sir Frederick Bram- 
well, by a committee of officers of the U.S. Navy, and by 
Sir Frederick Bramwell and Mr. William Rich conjointly. 
We alluded to the subject in our issue of June 30th, 1880, 
and we have seen no reason to alter the opinion to which we 
then gave expression. 

Amongst other subjects which have occupied the attention 
of the Perkins family, the production of artificial cold may 
be mentioned. It was in 1834 that the grandfather, Mr. 
Jacob Perkins, patented the first freezing machine, and since 
that time desultory experiments have been made at various 
times. The result of this long-continued work was the 
“« Arktos,” as Mr. Loftus Perkins called it, which he patented 
in 1888, and which was illustrated and fully described in 
THE ENGINEER of March 2nd, 1889. The apparatus is one 
of that class of cold-producing apparatus which acts by the 
separation of ammonia gas from the water in which it is held 
in solution, the liquefaction of the gas, and the subsequent 
re-vaporisation of the ammonia, with ‘the re-absorption of 
the gas by the water. In the whole apparatus there is not 
a single moving part, and not a single valve. The “ Arktos” 
was Mr. Perkins’ last work, and there is little doubt that 
the intense application whiclthe displayed in the endeavour 
to bring it to perfection was the cause of the breakdown of his 
health. Night after night, for months in succession, he 
watched the results of his numerous experiments. He was 
an inventor in the highest sense of the word, and his numerous 
and costly experiments were often conducted with little or 
no regard to their commercial success. Those whose privilege 
it was to know him privately regarded him with the warmest 
feelings of attachment, and though his enthusiasm severely 
taxed the endurance of those who helped him in his experi- 
ments, we believe that we are giving expression to their 
sentiments when we say that his loss is regretted as that of a 
personal friend. 

He became a member of the Institution of Mechanical 
Engineers in 1861, and was admitted to membership of the 
Institute of Civil Engineers in 1881. Mr. Perkins married 
an American lady, a daughter of Dr. Patten. He leaves two 
sons, one of whom bears his own Christian name, and both 
are engaged in their father’s business. The funeral takes 
place to-day—Friday—at Kensal Green Cemetery. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE annual dinner of the Institution of Mechanical Engineers 
took place on Wednesday evening at the Criterion. Mr. J. 
Tomlinson, M. Inst. C.E., the president, occupied the chair; 
and the company, numbering about two hundred, included 
Sir James N. Douglass, vice-president, Sir John Coode, Pres. 
Inst. C.E., Sir J. Kitson, Sir F. A. Abel, Sir D. Galton, Sir 
R. Rawlinson, Mr. A. Giles, M.P., Mr. J. Abernethy, Mr. 
W. H. White, C.B., Professor A. B. W. Kennedy, and Mr. 
Harrison Hayter, M. Inst. C.E. 

On opening the proceedings after the dinner, the president 
announced that several well-known gentlemen who had 
accepted invitations to the dinner were absent through illness 
from influenza. The loyal toasts having been drunk, Mr. 
B. A. Dobson proposed “.The Houses of Parliament,” to 
which Mr. Giles, M.P., responded. ‘ Kindred Professional 
Institutions ” was given by Sir J. N. Douglass, and Sir John 
Coode replied, congratulating engineers generally on the 
prosperity of the different engineering institutions, and 
pointing to the importance in the public interest and welfare 
of those institutions maintaining cordial relations with each 
other. After the toast “Our other Guests,” proposed by 
Professor Kennedy and replied to by Sir F. Abel, Mr. G. 
Berkley proposed “ The Institution of Mechanical Engineers,” 
observing that the labours of mechanical engineers, especially 
during the last half century, had largely contributed to the 
progress and prosperity of the world. Several speakers were 
indistinctly heard, the room being very large. 

Yesterday evening the Institution met at the Institution 
of Civil Engineers, and a paper was read which forms the 
report of the Research Committee by Professor A. B. 
Kennedy on steam engine and boiler trials of the s.s. Iona. 
The paper places on record a confirmation of the statements 
of marine engineers as to the steam and coal consumption in 
modern ships. 

The second meeting takes place this evening. 








LIVERPOOL ENGINEERING Socrety.—At the meeting on Wednes- 
day, April 22nd, Mr. George Farren, Assoc. M. Inst. C.E., read a 
paper entitled ‘‘Denudations at Aber-Menai, Anglesey.” The 
sag dealt with the question of the washing away by the sea of a 
large body of sandhills which pomeny formed a natural break- 
water across the entrance of the Menai Straits, near Carnarvon 
and with the engineering details of the various schemes which had 
been mes by the Carnarvon Harbour Trustees for the preser- 
vation of this natural breakwater. Mr. Farren illustrated his 
paper with a large number of diagrams and with lantern views, 
which were greatly ets by the members. The discussion 
upon the paper was adjourned to the 6th inst, 
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THE NAVAL EXHIBITION—ANCIENT ORDNANCE. 
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THE NAVAL EXHIBITION. 


GOVERNMENT EXHIBIT OF WAR MATERIEL, 

In the St. Vincent Gallery will be found the Govern- 
ment exhibit of war matériel, including ordnance and 
stores connected therewith. The guns are arranged 
generally in historical order, commencing with some 








300 years afterwards, when she was visited by divers and 


very curious old pieces from the Rotunda Museum, | 


Woolwich. As most artillerymen are aware, the earliest 


general plan as was brought in by Armstrong in about 
1858. The first two guns, which are of the fifteenth 
century, are very good examples of early wrought-iron 


guns, the first,! marked 3’ is of temp. Henry VI., made 


of coils ; the second, marked 5 see Fig. 1—on the centre 


of a group of guns in the Rotunda and Fig. 3; Fig. 2 
also shows a group of this class of gun showing 
the construction very plainly—temp. Edward IV. 
—a breech-loader with a chamber with handle com- 
plete, see Fig. 4—is made of longitudinal bars of 
iron hooped together by iron rings. These guns 
are old friends, and we can hardly show their form 
better than by reprinting cuts taken from photographs 


showing ; and : with others in the Rotunda—see Figs. 1 


and 2. Of the earliest guns of the fourteenth century, which 
had no trunnions, no specimen is exhibited, though one 
exists inthe Rotunda. Next come guns of Henry VIII.’s 
reign. Bronze and muzzle-loading had now come in, and the 
guns shown tell how well casting was carried out at this 
22 | 

1 5 6 
The two latter have the handles, afterwards termed 
“dolphins,” which at this time were placed transversely. 


early date. Nos. are very fine of their kind. 


Those on 4 are in the form of mermaids, and those on 
of lions’ heads—see Figs. 5and 6. The first genuine longi- 
tudinal dolphin of fish form is seen in 


little further on. 
rose. The inscriptions on these guns are distinct and 


. —see Fig. 7—a 


easily read. The earlier guns, © and 5. are made by 
v 


Arcanus, the later ones, 


22 
5’ 6’ 


® and 3. by 


18 


Nos. and ; deserve attention as guns that sank in 


the wreck was dealt with at the same time as that of the 
Royal George. To her discovery we owe several guns, 
and the only specimens of genuine old English longbows 
with which we are acquainted. It will be seen that the 


bronze guns, ~ 99’ &e., of Charles I. show little advance 


in manufacture compared with those of Henry VIII. 


| Speaking generally of these ancient designs, we may 
gums were made of wrought iron coiled, on the same | 


repeat what we have once before said, namely, that 
evidence exists of very many modern inventions having 
been forestalled by our forefathers, who failed to turn 
their ideas to good account, not for want of inventive 
power, but for want of mechanical means to multiply 
and manufacture them on a large scale. Henry VIII., 
for example, possessed a very fair Snider breech-loader. 
As to principle it was complete, but it was too roughly 
finished to do justice to the principle, and to turn out even a 
few hundred would represent an amount of valuable 
smiths’ work that could not by any ngéans be spared for 
such an operation. 





We may indeed apply what we have said as to the 
small improvement visible in guns of the seventeenth 
century to those of the eighteenth and early nineteenth 
centuries. In England cast iron guns had come in for 
all heavy ordnance, and were of their kind well made, 


| but abroad bronze guns differed very little from those of 


Henry VIII.’s guns exhibit the Tudor | 


John Browne. | 


| of 


the Mary Rose. Perhaps all may not know the story. | 
In 1545, in an action with the French off Portsmouth, | 


the Mary Rose sank—by accident, not from the enemy’s 





’ These are the catal 
upper number refers to 


e classes as, 1, wrought iron ; 2, bronze; and 
80 on. 


The lower number is the specimen’s own number in its class. 


‘ | the battle of Trafalgar as one of her lower-dec 
fire, we believe. The wreck lay forgotten until nearly | 


| yard with powder priming. Sir Howard Douglas, in 
ue numbers of the Rotunda Museum. The | 7 P P 8 — 


Henry VIII.’s time. Nay, by far the greatest achieve- 
ment we know of in the way of bronze ordnance of 
any date is the enormous Dardanelles gun of Sultan 
Mahomet II., made in two lengths and screwed together, 
which lies at the entrance to the Rotunda at Woolwich 
and weighs nearly 18 tons 4 cwt., firing stone shot of 
6cwt. in weight. This was cast in 1468. 
To come to our cast iron guns of the early part 
the present century, good representatives are 
exhibited; the most interesting being of course the 
82-pounder of 56 cwt., which actually took part in 
guns, 
being then fired by means of a flint lock and lan- 


his work on “ Naval Gunnery,” gives a full account of 
the introduction of this curious application of a flint leek 





to acannon. Port fires were very dangerous on board 
ship, and slow matches with loose powder were slow and 
uncertain, and totally unsuited to fire a gun at a given 
instant, which at sea is specially important. Sir Charles 
Douglas—father of Sir Howard—commanded the Duke 
from 1778 to 1781, and as an individual enterprise he 
fixed flint locks to all her guns, also introducing quill 
tubes. On April 2nd, 1782, when Admiral Rodney 
succeeded in the afterwards notorious mancuvre of 
breaking the enemy’s line, the Duke’s flint locks rendered 
such efficient service that they were introduced generally 
throughout the British Navy in 1790, and were adopted 
by the French in 1800. A double flint lock was brought 
in in 1818, and the hammer and cross-headed detonating 
tube came in in 1846; but the pattern of flint lock, of 
which one specimen has been supplied from the Rotunda 
Museum and one from Portsmouth, must have been the 
one that was used in our great naval battles of St. Vincent, 
the Nile, Copenhagen, and Trafalgar. 

The general history of naval gunnery of this period 
may not be clearly shown in the arrangement of the 
exhibits, but representatives of the most important guns 
are present. As has been said above, little advance took 
place in the principles of gun construction until after the 
Crimean war. Nay, we hold that “ Queen Elizabeth's 
pocket pistol,” now in Dover Castle, with a calibre of 
4'75in. and a length of 24ft.—that is, sixty calibres—firing 
slow-burning powder, is a more scientific gun than any 
smooth-bore piece subsequently made of any date. The 
introduction of carronades near the end of the eighteenth 
century was the chief feature of the time. When vessels 
fought yard-arm to yard-arm, shot caused actually more 
damage from splinters and made larger rents when fired 
at a low velocity than at a high one. It therefore added 
greatly to their power to substitute for guns the light 
pieces termed carronades, which fired a large shot at low 
velocities. The Glatton, armed with these, produced an 
unexpected and appalling effect on three adversaries in 
the Baltic with her broadside fire of carronades. It was 
in accordance with English tradition and habits to believe 
that as on land the great object was to bring the enemy 
to the bayonet, so at sea battles would be decided by closing 
and fighting yard-arm to yard-arm. The American war 
opened the eyes of the nation to the fact that by good gun- 
nery long pieces might disable a vessel before she could 
come to close distance. The success of Captain Brooke 
in the Shannon led the way to the introduction of com- 
paratively long guns, so that the carronade in the 
Exhibition must be understood to represent only one 
phase of our naval armament, and the last, as it is the 
most powerful ordinary representative of the smooth 
bore ordnance, is the 68-pounder gun of 95 ewt.2 This 
gun not only figured largely in the trenches before 
Sebastopol in the hands of the Navy, but even held its own 
against early rifled ordnance when armour was first tested 
at very short ranges, owing to the high muzzle velocity 
ofits shot. While guns themselves underwent but slight 
changes in the early part of the century, we must not 
forget the introduction of common shell, which added so 
terrible an element to naval warfare, that at Sinope the 
whole Turkish fleet, with one exception, were literally 
destroyed by Russian shells. It is to shells that we owe 
the introduction of armour-plates, and it is to be remem- 
bered that, let shot get through armour as it will, 
its primary object has been answered if explosive 
and incendiary effects are kept out, and nothing but 
dead metal enters the ship. Next come the first breech- 
loading rifled Armstrong guns, with polygrooved bores 
and lead-coated projectiles; and here science in detail 
comes in, and most of the romance of war disappears. 
It is impossible to enter into much detail with this 
modern matériel, but it may be seen that in principle 
the early Armstrong guns were really more like the best 
guns of the present day than the muzzle loaders 
which superseded them for atime. The segment shell 
and its time fuze closely resembles the latest 
ring shells and fuzes, and the principles of build- 
ing up the guns are carried out with variation only 
in method, steel hoops being shrunk on, in place of those 
made of wroughtiron coils. The principal advance is the 
introduction of large charges of slow burning powder, with 
the great length of gun which has made possible the delivery 
of projectiles with the enormous velocity and energy now 
achieved. Every detail, as said above, is now a matter 
of scientific calculation, for the existence of machinery 
now renders accuracy possible throughout; but as t» 
general principles, it may be seen that the rough old 
breech-loading gun of the fifteenth century, shown in 
Fig. 3, has the metal bars arranged for longitudinal 
strength and the hoops for transverse, and resembles a 
gun of the present day more nearly than the cast iron 
guns of 1854-55. The chief features, to our mind, in the 
history of rifled ordnance are the following :—(1) The 
introduction of rifling itself, without which science and 
accuracy in fire was impossible. (2) The introduction of 
breech-loading; both these are found in Henry VIII.’s 
days, but in too crude a state to be successful. (3) The 
use of scientific projectiles. Shrapnel date from the 
Peninsular war, but were rendered more effective in rifled 
projectiles proceeding point first. Segment, ring shell, 
and the like fired by percussion fuzes. Armour-piercing 
projectiles also came in, whose whole power essentially 
depends on a steady axis of rotation; and eventually 
shells containing high explosives with fuzes, with delayed 
action, which have perforated Tin. of iron and burst on 
the far side. It is difficult to define exactly the date of 
introduction of each of these projectiles, but they all 
depend directly on the principle of rifling or giving 
rotation to the projectile. (4) The introduction of 
muzzle-loading must be regarded as a retrograde step in 
history, mainly due to difficulty in closing the breech 
satisfactorily with very heavy guns. This is, in fact, 
analogous to the supersession of breech-loaders by muzzle- 
loaders in the sixteenth century. (5) The re-introduction 
of breech-loaders. (6) The introduction of long new type 


"There was a heavier 68-pounder occasionally mounted, but the 95 cwt. 
gun is the best known, 
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guns burning slow powder in a systematic way in order 
to produce the best effects. (7) The application of 
science to carriages in various ways, such as muzzle 
pivoting. (8) The storing up work of recoil either on 
Moncrieff’s principle or by buffers and springs, and the 
working of heavy guns by steam and hydraulic gear. 
(9) The introduction of quick-fire, culminating in the 
distinct automatic action of Maxim, on which the gun 
after the first round loads and fires itself continuously as 
long as ammunition is within its reach. All these are 
illustrated in the Exhibition. The most striking gun is 
probably the 18°5 breech-loading 67-ton gun mounted en 
barbette, as employed in the Admiral class and in the 
new barbette designs of 1889, of the Ramilles class. 

The quick-fire guns, or machine guns, must be judged 

on their own merits. The Government exhibit contains 
those of Nordenfelt, Hotchkiss, Gatling, and Gardner. 
The muskets, from the flint lock to the magazine arm and 
cartridges, deserve attention. At the end of the gallery, 
however, is an exhibit which may have more interest in 
a popular way, namely, a 9in. Palliser projectile, made at 
Elswick, and examined and passed by British officers, by 
the permission of the British Government, for Egypt, 
and eventually fired at H.M.S. Inflexible in the attack on 
Alexandria. This projectile killed Lieutenant Jackson 
and Mr. Shannon, and struck a bollard, which is shown 
with it. The hard base of the projectile met the iron of 
the bollard with such force that the name “ Palliser,” 
marked on the projectile, left its impression on the 
bollard. It would have been an admirable advertisement 
for Palliser chilled iron projectiles had their day not 
yone by. 
, The Sastion for ordnance and war matériel has been 
arranged by the direction of the committee of which 
Admiral Cleveland is chairman, Admirals Boys and 
Le Hunte Ward, Captain Grenfell, and Dr. Anderson 
being among the members. 








THE CRYSTAL PALACE PHOTOGRAPHIC 
EXHIBITION. 

Tue Crystal Palace Photographic Exhibition this year is rich 
in pictorial work. Some of the photo _ from the recent 
Liverpool Exhibition are on view, and that Exhibition was 
one of the finest of recent years; it was promoted by the 
Liverpool Amateur Photographic Association, under the 
presidency of Mr. Paul Lange. 

At the Crystal Palace Messrs. George Houghton and Son, 
of High Holborn, London, exhibit a panoramic camera of 
foreign invention, which upon one photographic film will take 
a negative including half the circle of the horizon. Of course, 
no lens ever made will include so much subject, and the feat 
is achieved by bending a sheet of celluloid, coated with a 
sensitive emulsion, into half a circle, then causing the lens to 
turn upon its vertical axis, so as to throw the scene before it 
upon different parts of the film in turn. This essential prin- 
ciple may be explained by the aid of Fig. 1, in which B is 

the lens, A the focussing 

Fig. | screen, E E the curve of the 

/ film when the focussing screen 

is removed, and D a space 

‘ included — black — 

a Se to allow the picture to 

A dg thrown upon different parts 

g of E Ein turn, when the lens 

carrying the aforesaid boards 

\ is turned upon its vertical 

axis near B, The film and 

the boards D are enclosed in a black arrangement to 

exclude extraneous light. If the said boards were suitably 

grooved vertically inside it would be better, since light from 

the lens falls upon them at a grazing angle, and, although 

they are painted black, is reflected to some extent by them 

upon the film, thereby tending to lower the brilliancy of the 
picture. 

M. Moessard was the inventor of this particular form of 
panoramic camera, and with it took large panoramic views of 
the Paris Exhibition on films varying from 16}in. to 55}in. 
long, according to the size of the camera. Figs. 2 and 3 are 
perspective views of the inside and the outside of the camera. 
The exposure is made, as indicated in Fig. 3, by the operator 
moving round one end of a lever arm in a clean steady sweep ; 
the lens moves with it, and each part of the curved film is 





exposed in turn. Panoramic cameras are not new. Johnson 
Fig. 2 





and Sutton made them about a quarter of a century ago. 
The glass plates, however, had to be curved; or, if flat ones 
were used, their motions and that of the lens had to be 
governed by elaborate and costly mechanical contrivances, 
and the recent introduction of celluloid films has alone 
rendered the present simple camera possible. Pano- 
ramic pictures are unnatural to look at; an angle of 
60 deg. is about as much of a scene as the human eye 
can take in with comfort; but a oramic picture 
can be bent into a part of a circle, and the head of the 
observer turned to look at parts of it in succession, as if he 
were looking at the view itself. For utilitarian purposes 
such pictures may sometimes be useful; for instance, if an 
engineer at a short distance were facing at right angles the 
centre of a long railway bridge or viaduct, and wanted a 
continuous picture of the whole structure from that single 
point of view, a panoramic camera is the only one which will 
do the work. 

The same firm also exhibits a device—represented in Fig. 4 
—which is half ladder and half camera-stand; at the top it 


has a swing board, to incline the camera at any desired angle. | bot 


The object of the curious structure is to enable a photographer, 
in @ crowd on level ground, at @ racecourse or elsewhere, to 
rise above the heads of the people and take his picture. The 
ladder stand folds into small compass, and can be carried by 


an assistant porter, since the photographer is likely te have 
enough to do to carry his apparatus. 

Messrs. Watson and Sons, of Holborn, exhibit a magnesium 
flash lamp for the taking of portraits at night, and for rooms 
in private houses. There are many magnesium lamps in 
the market, but this one has special points of merit for the 


amateur. It being a little hand lamp, he can give two or three 
flashes in quick succession and move his hand forward a little 
between each flash, thereby avoiding throwing harsh shadows, 
such as often disfigure magnesium light pictures. In Fig. 5 
A is the reservoir containing the magnesium powder and K 


Fig. 3 


~ 





the lid thereof; W isa spirit lamp, so made that its flame shall 
surround the nozzle through which the magnesium is blown. 
N is the handle held in the right hand of the operator, who 
keeps the thumb of that hand on the actuator of the sprin 
slide valve F; each time this is pressed momentarily forw: 
a measured quantity of magnesium falls into the cylinder E, 
and can be ejected through the flame by means of the 
meumatic ball H held in the left hand. A merit of. this 
and lamp for giving successive flashes quickly, over those 


Fig. 4 





which we have previously seen, is that the powder is driven 
up vertically through the flame, instead of being blown hori- 
zontally through it, so that more of the magnesium is likely 
to be burnt. A great deal of common magnesium powder 
can be blown through a flame without being ignited: partly 
because of its being a bad sample, as coarsely ined as 
filings, partly sometimes from its adulteration with zinc. With 
a good sample of magnesium powder as fine as flour, better 
combustion and a quicker flash should be obtainable than 
with some lamps and powders in the market. 

Messrs. Watson and Son’s chief exhibit is their ‘“‘ Acme ” 
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camera, which has an established reputation, and is one of 
the best light tourists’ cameras in the market. It is now 
supplied, if desired, with aluminium fittings, to avoid much 
of the weight of brass. 

Messrs. Parker and Co., of High Holborn, exhibit a hand 
camera of simple construction, one object of which is so to 
avoid all complications that a plate is not likely to “ stick,” 
a misfortune which sometimes renders a hand camera 
useless for the rest of the day. The principle of the main 
feature of the camera may be explained by Fig. 6, in which A 
is'a portion of the top of the camera, and B a portion of the 
tom. A carries a piece of metal D, against which the top 
of the front one of the batch of ge KH rests, and is then 
in true focus. The bottom of the plate presses against HE. 





When the picture is taken, the piece of metal D is turned 
from the outside of the box by the operator in the direction 





indicated by the dotted line DA, and the top of the plate 
being left without a support it simply falls face forwards, into 
the well W, and the next plate by a suitable device is brought 
forward ready for exposure. e plates are backed by 
metallic sheaths. 

The Platinotype Company exhibits a fine selection of 
platinum prints and its “key” hand-camera. Messrs. D. 
Noakes and Son, of Greenwich, exhibit a bye-pass, by turning 
a tap in which the gas may be left slightly burning at the 
jets in a double or triple magic-lantern without altering the 
other adjustments, so that if the operator leaves it for a time 
he finds everything ready for immediate use on his return. 
Mr. F. Weeks, of Forest Gate, exhibits grotesque and other 
hand-drawn designs for reproduction as ic-lantern 
pictures. Messrs. Taylor, Taylor, and Hobson, of Leicester, 
exhibit ph ic lenses; Mr, William F. Slater, of 
Camberwell, f “and mounts ;and Mr. J. D. England, of 
Notting Hill, photographs on celluloid; Messrs. Hannam and 
MclIlveen, of Gainsborough, exhibit photographic mounts; 
Mr. A. Palmer, of Nottingham, a special tro for washing 
prints; and Messrs. 8. T. Matthews and Co., of Birmingham, 
a simple-looking and cheap hand camera made of tin, and 
carrying two dozen plates; it is said to work with efficiency, 
and if so deserves the attention of those on economy bent. 
Messrs. Justin Brothers, of Penge, exhibit a cleverly designed 
camera stand with its three legs made each of a band of 
steel twisted spiral fashion; each leg can be pushed into such 
small space as to be but about 4in. long. The stand is 
lighter, and has more rigidity than might be expected from 
its method of construction. ge 

This Photographic Exhibition is managed.for the directors 
of the Crystal mcd Mr. SG. Buchanan-Wollaston, who 
is related to the Dr. Wollaston ofthe last generation, who 
brought so many new discoveries in science before the Royal 
Society, and who invented the first landscape lens, consisting 
of a meniscus lens with its concave side turned towards the 
view, and with a stop in front, a lens which holds its own in 
photography to this day. 








THE CHANSTANGLA INTERCHANGEABLE 
GAUGE GLAND. 


TuIs improvement on the ordinary water gauge, invented 
by Mr. Johnson, will at once commend itself to all users of 
steam power. The difficulty of replacing a broken glass 
when a boiler is under steam is well known to all ‘engineers, 
and a great deal of time is often spent in so doing; and as 
it is a well-known coincidence that a gauge glass generally 
bursts when the engineer is engaged with some important 
work elsewhere, it often follows that 
the cocks are merely shut off until he 
is at liberty to attend to it, the height 
of the’water in the meantime being 
regulated by guesswork, or the equally 
unreliable system of test cocks. It is 
for the purpose of guarding against 
these objectionable practices that the 

tentee, Mr. Townley Johnson, of 

ute-street, Cardiff, has brought out 
his new form of gauge gland, whereby 
the broken glass can be removed and 
a new one substituted in a period not 
exceeding a couple of minutes. It is 
a well-known fact that the largest 
amount of the time spent in replacing 
a glass is in the withdrawing of the 
old packing, and that often at the 
expense of burnt fingers. The india- 
rubber rings, after being some time 
under the influence of high-pressure 
steam, become firmly attached to the 
interior of the gland and to the glass, 
making their withdrawal a matter of 
some difficulty and loss of time; the 
position of the gauges and the diffi- 
culty of access also adding much to 
this. Mr. Johnson gets over all these 
difficulties by making the two glands 
independent instead of part of the 
gauge cock, as is usually done. This 
part or nipple B, as seen in the 
accompanying sketch, screws on to 
the gauge in the place of the ordinary gland nut, the joint 
being made by a lead washer C, or any ordinary means, and 
at the other end is formed the gland A in the usual way; the 
result being that to replace a glass all that is necessary is to 
unscrew the two nipples B B! with a spanner, and replace 
them with two others which are kept in the stores ready 
packed with the glass in, the old glands taken off can then 
be repacked, and a new glass put in at leisure and stored 
away until required. As by this system the glass can be 
put in between the cocks, instead of from the top by means 
of the nut D, this nut is no longer required, saving its cost 
in the first instance, and what is of more importance, the 
time taken to remove it when replacing a glass—which, as 
most engineers know, is in many cases not inconsiderable. 

The fitting is made by Messrs. John Mills and Sons, 
Walker Gate, Newcastle-on-Tyne. 











TEIGNMOUTH WaTER SUPPLY.—The existing waterworks being 
incapable of yielding an adequate supply to the inhabitants and 
visitors in the summer months, the Teignmouth Local Board has 
decided to carry out a new and independent supply, and Mr. H. 
Bertram Nichols, C.E., of Birmingham, has been called in to pre- 
pare a scheme and to report. 


City AND GUILDs oF LONDON INSTITUTE, CENTRAL INSTITUTION, 
EXHIBITION-ROAD, S,W.—A course of six lectures on photography 
will be delivered on Wednesday evenings, at 7.30, in the Central 
Institution, South Kensington, by Mr. H. Chapman Jones, F.I1.C., 
F.C.8., &c. Syllabus:—Conveniences in the construction . of 
cameras. Methods of comparing lenses, and the determination of 
their useful properties, including focal length, rapidity, width of 
angle, covering power, &c. The production of a truthful image. 
Distortions due to the lens and distortions independent of the 
lens ; their comparative importance, elimination before ex re, 
and cure after cevelopment. The action of light, analytical, 
synthetical, and initiative. Photographic sensitive surfaces. 

mulsions, The results of the compound nature of light. The 
absorption of light. The utilisation of the absorbed and of the 
unabsorbed light. Negative making in general. Methods of 
determining the exposure needed. approximation to ortho- 
chromatic results. The action of rr The control of 
density. Printing processes com . iderata in prints, 
especially truth and @ principles of various print- 
The conditions necessary for 


ence. 


ing methods. Colour in prints. 
photographing in natural colours, 
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LETTERS TO THE EDITOR. 
(Continned from page 345.) 


HOW TO BECOME AN ENGINEER. 


Str,—The choice of a profession is always a serious undertaking 
for a parent, and is especially trying when the son for whom it is 
made looks on with indifference, In such a case engineering 
should be the very last to receive consideration ; it requires an 
absolute love for the work to render the long hours, dirt, monotony 
and association with workmen anything like endurable. Men in 
the profession have many facilities in starting their sons in the 
noble pursuit ; but there are many parents not having like advan- 
tage, whose boys have a decided bent in this direction, and who 
are not engineers. It is to them this letter is addressed by one 
whose father experienced the difficulty. I was born an engineer, 
the most cherished toys of the nursery were those in the railway 
line. Instead of playing at horses, 1 and my brother ran about 
holding apinafore skirt as engine and tender, and the great delight at 
the birth of another brother—after an interval of four years—was 
that now there would be a carriage. Match boxes mounted on 
immovable cardboard wheels, and linked together with bent pins, 
were preferred to any bought trains, until the first clockwork 
engine ran the nursery floor, ending its brief existence by being 
taken to pieces to see how it worked, the fate of every mechanical 
successor. Next appeared clay engines ; they had a] reign ; 
for two or three years they multiplied in types innumerable, and 
the sight of smoke puffing from the earthen chimney, wu by 
bellows made from a collar box, was an endless source of delight. 
And if.a crowning proof of the innate profession were needed it 
was afforded by a real steam engine. A nursery filled with smoke, 
and a burnt table top at the trial trip, and at subsequent run on a 
blacksmith’s hearth, a soot-besmothered boy in what till then were 
his ‘‘ go-to-meeting” clothes—the result of the substitution of a 
wooden plug for a safety valve—decided that the boy must be a 
son of Vulcan. 

A mechanical taste will in most cases have fully developed itself 

_ at the age of thirteen, and it would be quite as safe and mach 
more advantageous to choose then as at any subsequent time. 
Having determined the profession, education should be turned 
entirely to acquiring knowledge which will prove of absolute pro- 
fessional value, mathematics in all its branches above everything, 
and next in order modern “a py one Classics must be dropped ; 
an engineer cannot afford such a luxury at that time of life. Until 
seventeen engineering can be taught better at school than anywhere 
else, providing attention is turned to the subjects named. Now 
comes the most difficult part of all, finding a suitable firm in whose 
shops the most essential training is to be received. The kind of 
shop should be as much as possible in accordance with the taste of 
the youth, whether locomotive, marine, hydraulic, electrical, &c.; 
though the experience gained in a good shop where steam engines 
are built will fit him for almost any branch of the profession. 
The writer would recommend | tive works, especially a rail- 
way company’s own shops, as being the best. The construction of 
ban | engines entails more ingenuity, skill, and higher class of 
workmanship than any other; the very best of everyt! 





hing is put 
into them regardless of time and expense, the one object being the 
highest possible amount of power in the least possible space. 
best way into such a factory is through influence with 

directors or superintendents, the alternative is by paying a 
premium varying from one to five or six hundred pounds. Apart 
from the monetary consideration, it is much better not to pay a 
premium ; a pupil in most cases considers he has a right to come and 

when he likes, and do what he likes—usually meaning nothing. 
Sioond looking for comfortable rooms, as near as possible to the 
works, a parent can do little more; the remainder therefore of this 
letter is to the embryo engineer himself. From the outset deter- 
mine for the three years to become a workman in every sense of 
the word; dress as they do in “‘ over-alls,” associate with them in 
the shops, and keep above all things regular hours, not shirking 
six o'clock on an odd evening when required to work overtime. It 
is very advisable to be a teetotaler during pupilage, and under no 
circumstances bet. Workmen are usually great horse-racers, and 
are only too eager to lead anyone else into it. The temptation is 
very erent, to hear at the time of every race meeting horses 
named, backed at long odds, which nearly always seem to come in 
winners, and on which, if the advice of some man had been 
followed, thirty or forty shillings might have been won at the risk 
of one. Gambling itself is not usually the actual cause of ruin, it 
is the drinking to which it leads; bookmakers generally settle u 
at the public, and those who win must necessarily drink and s 
drinks. 

In most shops a footing is expected. Some describe it as 
tyrannical ; so it is, but for the sake of half-a-sovereign it is a pity 
to earn at the very outset the ill-will of fellow-workmen. So long 
as a pupil is not present at the drinking of the money, not much 
harm is done. e author found it the best way to buy two or 
three pounds of tobacco, and distribute it to the gang in which he 
was placed. This need never be done until the end of a week, by 
which time some idea will haye been gathered as to the usual 
custom in the factory. To keep on good terms with fellow-work- 
men is the surest way tomake the best use of opportunities. They 
have had up to forty years te learn what a pupil must do in three, 
and can point out a hundred ingenious ways of working which 
would take 4 novice as many weeks to puzzle out as a skilled man 
would take minutes to instruct him. ment of men is 
perhaps the most important art for an engineer to learn, and one 
neglected by the majority during the very time it might be studied 
to the best advantage. It is well to hear what men’s opinions are, 
and their reasons for holding such ; to hear what their home life is, 
their recreations and hobbies—all will prove invaluable at some 
future day. 

Paying a premium is very often a great disadvantage, unless a 
— will forego some of the luxuries he might obtain thereby. 

eeping bad time is the chief; coming in at breakfast time or 
ten o'clock is just the way not to succeed. I knew one pupil 
who had only once been in at six o’clock, and another who turned 
up on an average of about two days a-week; the result was just 
tr might have been expected, the latter developed into a 
typical “‘ waster,” and though having had a most luxurious home, 
a first-rate education, and the best of parents, took to frequenting 
company which it is a shame even to mention. Such pupils as 
these never have the privilege of working at a good job, a foreman 
will not put a piece of work that is wanted into their hands, he 
could never get it finished. A workman would never have such 
an one to “mate” him, he would be mateless half of his time. 
There is no royal road through the shops, the only way is to be a 
regular workman in its widest sense, to do as much work in as 
little time as may be. It was my proud privilege to say on 
the completion of my articles that I had never missed a minute 
through staying in bed; I had worked at every job in each 
department, and had only on one occasion asked leave of absence 
when requested to work overtime. Find out the reason for every- 
thing and there will be no fear of the result of workshop training. 
The study of theory demands some attention. After nine and 
a-half hours in the shops much bookwork cannot be expected ; if 
all that can be in that time is learnt, there need be very little 
anxiety about anything else. During the winter two or three 
evenings a week might be spent advantageously keeping up 
mathematics and attending classes in mechanical drawing, steam, 
heat, or applied mechanics. A weekly professional paper is indis- 
pensable, and should always be carefully read; a tremendous 
amount of information can be derived from this source. 

Three years is the least that should be spent in the works, and 
by that time a very fair knowledge of practice may have been 
obtained. The drawing-office is the next step. The advantage of 
having learnt to use instruments, &c., will be very obvious, as from 
the outset the whole attention may be devoted to uiring the 
art of designing, instead of spending valuable time indding what 





might easily have been done before. Here it is that a good 
mathematical-training is indispensable, that habits of titud 


every boiler, and especially in locomotive boilers, and in this 
direction we beg to draw your attention to what we did in two 





punctuality, neatness, and above all omy find ample repay- 
ment for their outlay. Hours during the day being shorter, those 
at night should increase, and as much spare time as possible 
devoted to studying the theory of practice previously obtained. 
Unless a really first-rate course of lectures in mathematics, &c., 
can be attended, it is very much better to give them up on enterin; 
the office and study at home. Considerably more can be learn 
than from the usual cram system employed in nine classes out of 
ten. It is an excellent plan wherever possible to calculate the size 
of each detail, though too much reliance must not be placed on 
this method ; the old rule of trial and failure has done consider- 
ably more for engineers than any figures ; still a great deal may 
be learnt from them. Sketch books are very cheap, and when 
carefully filled with notes and sketches are invaluable. 

It is almost impossible to write about the next move; after two 
years drawing becomes very wearying and ti If marine 
engineering is the line to be follo it cannot be done without a 
trip to sea, and that should be undertaken as soon as a thorough 
knowledge of drawing has been acquired. For a-landsman it is 
rather worse; he generally has to learn to do the hardest thing of 
all—that is, to wait. This waiting-time should be employed in 
advertising himself as much as ible; honest advertising in 
engineering, as in every trade, is always the best and surest 
road to success. It can be done by ope hen eae Sree 
and contributing to its proceedings, and a well-written ina 
technical newspaper will often a -s j way towards a berth. 
I can hardly OS elegans the _—— sapere — a — 

ineering society ; it brought a large number of pupils together, 
bs encouraged the preparation of papers, many ise] written and 
warmly discussed. It taught the members to speak, and prevented 
them when joining an older society from drifting into silent and 
indifferent members. It is usually best to take the first berth with 
any responsibility that offers, as it is difficult to obtain a good 
situation with no wider experience than an apprenticeship in the 
shops and a year or two as draughtsman. Nothing has been said 
of college-trained engineers; the result of such a course has yet to 
be proved, whereas the one sketched out has in hundreds of cases 
been eminently successful. I am myself of opinion that two 
years ata ~~ = would be of infinitely more value to a youth after 
three years in the shops than just after leaving school, H, 
April 17th, 








FORCED DRAUGHT. 


Str,—We have carefully read the interesting paper made by Mr. 
Yarrow at the meeting of Naval Architects and the following dis- 
cussion regarding the trouble experienced in locomotive or common 

bustion chamber boilers submitted to forced draught. Wecall 
upon your kindness to allow us to submit to the attention of your 
readers some considerations, and to notice what we have done in 
order to avoid this inconvenience in locomotive boilers. 

We are induced to point out that, while it is evident that a cer- 
tain amount of overheating does necessarily take place in the tube- 

lates, we think it is difficult to say that this is the cnly reason for 
. Considering that leakage in tube-plates generally happens 

at the finish of the trials when the fire is allowed to ease down, and 
sometimes when the fire is rapidly forced, considering also the fact 
dden app of this leakage, and often of its disappear- 
ance, we are led to conclude that this trouble is not so much 
caused by overheating of tube-plates as of the sliding of the tubes in 
their holes by the distortion of the plates or the contraction of the 
tubes. If this was not true, leakage would only appear when the 
fires are pushed to their maximum and not when easing down, and 
there is no reason to explain why torpedo boats’ boilers should leak 








Fig 2.] 
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through overheated tube-plates with 5in. or 6in. air pressure, whilst 
a common railway boiler will stand without inconvenience 8in. 
or 10in. Want of elasticity is always, we hold, the cause of leakage 
in a torpedo boat boiler, while the length of tubes in a railway 
boiler being sufficient to secure elasticity, the shifting of tubes in 
their holes is avoided. 

Taking now into consideration the 
boiler, we are led to the same conclusion. 
common combustion chamber boilers we are maki 
have for each square foot of fire grate about 4ft. o' 
surface, including the tops of the furnaces, b A 
and tube plates, whilst in locomotive boilers for each square foot of 

ite there is only about 3ft. of furnaces and tube plate surface. 

n consequence it is difficult to explain why a common combustion 

chamber that has not to absorb an equal amount of heat, as in a 

locomotive boiler fire-box, should leak from over-heating of its 
tube plates, — steaming at a lower air pressure. 

Probably when the direct heating surface is small in proportion 
to the grate surface, as in the case of the Barracouta—we think 
something less than three times—a certain amount of over-heating 
may take place, and facilitate the sliding of the tubes in the holes 
of tube plates ; that happens for want of elasticity in the tubes or 
in the outside tube a We fully agree, in consequence, with 
Mr. Yarrow’s consideration of the necessity to secure elasticity in 


In some six furnace 
at present we 
direct heating 











locomotive type boilers, 

The first—Fig. 1—was intended for an experimental torpedo 
boat, and worked at 140 Ib. steam pressure, with 5in. or Gin. air 
pressure, without any trouble whatever, As the drawing shows, we 
put a copper ring, U-shaped, on the back tube plate in order to 
allow it to move and follow the contractions of the tubes or dis- 
tortions of the inside tube plate, so avoiding the sliding of tubes in 
their holes, 

Another boiler—Fig. 2—has been recently tried fitted with the 
same copper ring, with slight difference in shape, as shown in the 
drawing. This boiler, intended for a small quadruple expansion 
engine, works at 180 lb. steam pressure, with 2in, or 3in, air 
pressure, and has been steamed continuously for eight or ten days, 
with continuous variations in the fire, owing to unavoidable 
sto) s. We never had the slightest leakage in the tube plate 
or in any other part of the boiler. P. FRATELLI ORLANDO, 

Livorno, April 23rd, Ena, 8. ORLANDO, 


SCREW PROPELLERS, 


Sir,—Professor FitzGerald’s small model will doubtless do what 
he says; but I think it does not in the least upset my argument, 
as he makes use of a second couple, which is the resistance caused 
by the cohesion of the cast iron, whilst he absolutely denies me 
anything of the sort in the water. —— instead of being 
cast iron, were of soft cheese, which is heavier than water and has 
more viscosity, the same result would not be obtained. 

I am afraid that we always come back to the same point. With- 
out a resisting couple I quite fail to conceive it possible that a 
couple can be converted into a thrust. If I want to drive a screw 
into a small piece of wood, I find it impossible, unless the wood 
is secured tightly. If 1 want to drive a corkscrew into the cork of 
a bottle, I find it absolutely necessary to hold or fix the bottle 
tightly ; and so on ad nauseum, 

at the screw propeller can evade the laws of couples I do not 
believe. Therefore, as thrust is produced, I still believe in the 
existence of a resisting couple powerful enough to resist the rota- 
tion of the wake, and so convert the turning moment of the engines 
into 70 per cent. thrust, As to my formula, 
Ri 1 4 Sy“ 
9 29 
(I regret the oversight, which is corrected in my letter of the 21st 
ult.), @ has nothing to do with Mr. a fe or anybody else's 
tables—it is the efficiency pure and simple. gave it in decimal 
notation—I prefer decimals myself—but it is exactly the same, if 
all the quantities are put in feet, seconds, and pounds. 
_ 1 §8.+¥.(v=in feet per second )* 
I.H.P. (foot-pounds per second) yy 2 g (in feet) 
S = area of disc in feet, 
= 641b. = weight of one cubic foot of water. 
see no necessity for any tables, as this formula gives very good 
results, and Professor FitzGerald’s own tables—quoting his own 
examples—vary from 24‘2 per cent. on one side to 8°6 per cent. on 
the oom side of actual observation. Taking the results of the trials 
of the Viaardingen from Mr. Barnaby’s paper—wbich results appear 
to have been exceedingly carefully carried out—with the maximum 
efficiency, the formula I pro rings out the horse-power within 
3 per cent. of the mean of the indicated horse-power, which in a 
series of twelve observations varied about 3 per cent, also. If the 
formula be correct—and it is nothing but a logical sequence ’ 
observed facts—any engineer can calculate the horse-power for 
himself without the use of tables, once he knows the efficiency of 
the screw propeller, I see no reason why v must taken as a 
datum aed not calculated. Given horse-power, diameter of screw 
and efficiency in the equation, + can be calculated ; but this will not 
be of much use if the pitch of the screw be not what is required. 
The reference to the initial velocity and range of a bullet will be 
parallel if put as follows :— . f 

Given the range, find the minimum initial velocity required ; or 
given initial velocity, find the maximum range. Of course the 
angie to give the maximum range must be calculated ; so must the 
pitch of the propeller. I am afraid Professor FitzGerald has not 
given me any “ laws” as regards pitch or revolutions; but as he 
refers to Mr. Barnaby’s ‘‘ Tables,” I presume he more or less 
accepts the law laid down in Mr. wocyoe 4 paper, viz.:—‘‘ The 
revolutions per minute are proportional to the speed, and inversely 
proportional to the diameter.” Put in general terms 

v 
R p . D . 


Now, given that @ varies for every separate case, this is, without 
doubt, correct, but so would be 


v2 

R= $+ 53» 

v3 

or R=¢-5: 


It is purely a case of finding out 
make the ‘‘ answer come out righ 

However, to reduce the case ad absurdum, 1 think it will be 
admitted—it follows from 


the proper “‘ correction,” so as to 
i” 


LELP, = }, 87%. 
29 
—that, keeping the diameter of propeller and work (I.H.P. 





constant, v will remain constant. v is not dependent on revolutions 
directly and necessarily. V can be, therefore, made constant, and 
equation 


and ergo: Revolutions, if diameter be constant, also remain constant 
Change pitch from 1:1 or 1: 2 to 1 : 3—with asuitable change of 
engine to keep v constant —and revolution tremain the same 
which appears to me absurd. [ am inclined to think that revolu 
tions have nothing to do with the diameter, but vary—to give a 
maximum of efficiency—inversely as the square root of the pitch 
For example, reducing everything to feet and seconds, 
“2g (in feet per sec.) 
V P (in feet) 
Taking the Viaardingen again, I find this comes out correct for the 
maximum efficiency. Taking the Teutonic, I find it gives about 
90, whilst the revolutions are actually 84, I believe. If I am 
correctly informed, the efficiency of the Teutonic — is under 
*6—5°3 I am told—and the blades are being reduced. Apparently 
the engineers consider that more revolutions would give greater 
efficiency. I certainly think so, and I shall watch the experiment 
with interest. If this formula be correct—and I have every reason 
to believe it is—any engineer can caiculate what ch of revolu- 
tions will be got by a change of pitch without the use of any tables, 
and the law can be altered to . ‘*inversely proportional 
to the square root of the pitch.” 
Dublin, April 26th. 


R (per sec.) = 





R, DE VILLAMIL, 


Sir,—By inadvertence, the word “ weight” was used instead of 
“pressure” in my letter appearing in THE ENGINEER on the 
orth March. It should have read that a bar of water lft. square 
by 28ft. 6in. long equalled a resistance of 21,4501b. pressure, &c. 
Unletenaiale this very palpable error was sufficient to cause 
Professor FitzGerald to lose sight of the questions I asked him to 
answer, 

In my letter of the 10th inst., I remarked that I asked for a fish 
and obtained a stone. This may be amplified by the addition of a 
sling, which my error has provi him with, whereby the smooth 
stone of his sarcasm has been projected at my unfortunate head. 








May 1, 1891. 
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Unfortunately, the answers to my questions were not sent with it, 
although I am still hoping that they may follow. 

Does he deny that the pressure of water at the centre of a 
propeller shaft sunk 12ft. below the surface is not a mean pressure 
of 750 lb. over the disc area of a screw—that is, for river water ! 

It isa pity that many of the Professor's statements are mere 
inferences, not facts. I did not say there was any difficulty in the 
two truck theory. I merely said 1 thought it was debateable, as 
exemplifying the effect of water driven astern—not that it was a 
difficulty. I only notice such statements to save myself from 
misrepresentation. I wish the Professor would stick to the ques- 
tion at issue, viz., the proportions of a screw propeller. I shall be 

lad if someone more capable than I am will endeavour to get from 
im a clear statement of facts without — side issues, 

If Professor FitzGerald cannot answer the plain questions pro- 
pounded to him, let him say so at once and be done with the 
matter. I again ask him to answer the questions asked in my 
letter of the 10th inst. Similar questions were asked by ‘‘ Super- 
intending Engineer,” and are still unanswered, 

Dublin, April 28th. 


Sin,—It seems to me that Professor FitzGerald has failed to 
understand Major De Villamil, Professor FitzGerald in his model 

rovides an element, the inertia of the cast iron disc ; and this is 
just what Major De Villamil says is lacking. From another point 
of view there is an obvious difficulty in seeing how the rotation of 
a crank shaft produces thrust along it. tt is laid down in all 
treatises on mechanics, that the effort against an inclined plane is 
always in a direction at right angles to that plane. If, now, we 
take a supposititious case in which the propeller blades make an 
angle of 45 deg. with the shaft, then it follows that the thrust 
must also be at an angle of 45deg. with the course the ship is 
steering. 

Many years ago I saw a model of a steamer with twin screws. 
The screws were fitted one under each quarter. The pitch was one 
of 45 deg., and the shafts were also set at 45deg. The peculiarity 
of this arrangement was that the blade which was lowest always 
operated flat against the water like a paddle float, while the blade 
which was highest passed edgeways through the water, thus 
offering no resistance. This was called an automatic feathering 
propeller. The propelling action in this case certainly was not 
that of a serew in the ordinary sense. I should like to hear what 
Professor FitzGerald has to say concerning it. I never knew what 
became of the model ; it was driven by clockwork, and seemed to 
work very well, Tin Tack, 

April 28th, 


JOHN BatTey. 





THE VALUES OF y AND J. 


Sir, —Kindly allow me to correct a hasty error in my last letter 
with reference to the effect of initial temperature on the value of 
vy The value of r,, which is independent of the value of the 
initial temperature of vz, and depends solely on the values of the 
initial and final pressures, is connected with vs by the following 
equation :— 

Oe MN ee eae re 
We therefore obtain by means of a compressor diagram two 
methods of determining the value of y: (1) By the method de- 
scribed in my last letter; (2) by determining the value of y from 
equation B. The last method is preferable, because liability to 
personal error in measuring the work done off the diagram is 
avoided. . 

Owing to the combined action of the valves and the increase of 
temperature, the pressure », may be either appreciably above or 
appreciably below that indicated by the barometer. We must 
therefore in the formula make », equal to the barometric pressure 
plus or minus the pressure corresponding to the difference between 
the atmospheric line and the curve of the diagram at the point 
where the compression ) ding as the curve is above 
or below the atmospheric line. In using formula B, we 
must add to the values v;, v5, swept out by the piston, the volume 
of the clearance. The area corresponding with the indicated 
work done will also be equal to the area included by the curve of 
the diagram, and a line parallel to the atmospheric line passing 
through the highest point of the curve at the point where the com- 
pression commences. 

We have it, then, in our power, without the expenditure of a 
penny in Pe apparatus, to determine the value of ‘y correct to 
certainly three places of decimals. If, therefore, Regnault’s value 
of the specific heat at constant pressure is correct to three places 
of decimals, we can in this way obtain a value of J, the integral 
part of which will be correct. 

April 27th. 








WILLIAM DOoNALDSON, 


Sir,—How Mr, Donaldson can say that I fail to see that the 
question at issue is simply the value of I do not know, inasmuch 
as I have gone through the whole history as to how it was arrived 
at, showing that the keystone of the entire fabric is the formula— 

Pe °0 = 53°15 foot-pounds, 
0 

Neither do I understand why he writes 53°2 instead of 53°15, for 
the experiments made were so exact that the expansion due to 
1 deg. rise of temperature from 32deg. Fah. of a certain weight of 
a perfect gas was found to be the 0 76 of its volume, leaving 
little or no room for doubt upon the subject. The formula itself, or 
. - = 53-2, as Mr. Donaldson has it, together with the velocity of 
sound in dry air, as obtained experimentally, are the very essences 
by which the value of yy was deduced, as I have already fully 
explained ; and the relations between the variables P, V, and T, so 
far from bein, — out for the first time by your correspondent, 
are, or shoul , the very first things to be impressed upon one’s 
mind when studying the thermo-dynamical theory. As for not 
being = 1408 for air, we have no proof to the contrary, but we 
have much, and the results of many careful experiences, to con- 
vince that, if not exactly this, it is extremely near it. Mr. Donald- 
son, with regard to the formula U2 = y g H, or as | prefer it, 


v= a/ 97% toe, 
cu 


says, “‘ Are we not to infer that the velocity of sound in the same 
gas varies inversely as the square root of the density?” Why of 


course we ought, The formula itself shows it. gy and Pots are 


U 
constants for the gas under consideration, the only variable being 
’, ore that « varies directly as Vr or inversely as the square 
root of the density. All this was well undenteed forty or fifty 
years ago, as also was the fact that the work done during the 
expansion of 1lb, of air due to an increase of temperature—not 
necessarily 1 deg., as your correspondent puts it—is the same for 
all temperatures and pressures. Mr. Donaldson need not repeat 
that which was taught by Rankine, for example, so long ago; but 
what I want to get at, if ble, is the reason for the surprise he 
encountered, and which he told us about in his first letter. As to 
the velocity of sound in dry air, there does not appear to be any- 
thing like the room for discrepancy that your correspondent 
imagines, That existing between the results of the experimenters 
I mentioned, was only ‘4ft. between the extreme results; and 
taking the worst view of the case, the last figure of the mean result 
for y, or 1°408, would not be affected at all. 

Mr. Donaldson also mr that he has proved indisputably that 
the value of y determined from the velocity of sound ult’s 
value of the specific heat at constant pressure, and Joule’s value 


how the dynamic specific heats of air at constant pressures and 
volumes were arrived at in foot-pounds, namely, by employing 
Laplace’s formula and the experimental value of the velocity of 
sound in dry air, so that these must all agree, since they all form 
links of a chain, and have nothing whatsoever to do with J. The 
only remaining point was to put these dynamical specific heats in 
terms of that of water at 39°1 deg. Fah., by dividing the former 
Py the latter, apparently only to suit the popular taste. If J is 
77/2 foot-pounds the result is so much ; if J should be proved to be 
otherwise, sc also will the specific heats of air as referred to that 
of water, but the dynamical specific heats of air do not alter in the 
least. They have been verified, and, as I have clearly shown, have 
ener J to do with J. The “ joiner’s fit,” referred. to by Mr. 
Donaldson is made by people who say that the specific heat of air 
at constant pressure is ‘2378, instead of saying that the dynamical 
specific heat is = 183°45 foot-pounds per d of Fahrenheit. 

_ The idea that J may vary between 750 and 790 foot-pounds 
is to = mind simply preposterous, considering the extreme care 
with which the experiments were conducted, together with the 
lapse of years without any other value that can be relied upon 
having been propounded. Again, I ask, what has J to do with y? 
J was obtained by absolute experiment by the agitation of a 
liquid—y was obtained in the manner al y explained, and Mr. 
Donaldson is greatly mistaken if he thinks that the experimenters 
on the velocity of sound in air did not fully understand the in- 
fluence of moisture ; and what the fact that you can hear a sheep 
bell farther just before rain has to do with their results I do not 
know, and your correspondent seems to be raising doubts where 
none exist. I question if J will at any time be found to be one 
pm oq foot-pound more or less than the value assigned to it by 

oule. 

In conclusion, I may add that I fail now as at first to compre- 
hend the reason of Mr. Donaldson’s surprise as detailed to us in 
his first letter. AnTHONY 8. Bower. 

St. Neots, Hunts, April 27th. 





STEAM PIPES. 


Sir,—In answer to your article on the Jumna’s defective pi 
and on the above, I see by the sketch of the pipe, it shows the 
defective part to be in the most conspicuous possible place ; if the 
report is true I maintain there has been neglect in allowing it to 

There is no need of thickness callipers to detect a place that 
is wanting ,*, of its thickness, leaving only The report says 
the sheet copper strips would be made hot some six times 
before brazing ; this is not correct, as it scarcely ever needs more 
than the second heat, or a pe My opinion is, the bend has 
been too much worked, consequently thinned more than was needed, 
or else been put together improperly, and allowed to spring out 
in the brazing. There is a fault in the a ment in having such 
8 bends where there is room te have som easier radius, Any 
of these defects would be glaring, and with anything like a decent 
supervision would never be allowed to pass. I mentioned in my 
previous letter of a system of racing and tearing. This is greatly 
in vogue in a good few shops. No sooner the boilers are in steam 
is wanted instantaneously. I think if we could get a glimpse in 
the history of this pipe we might find it was one that was run out 
of the shop any way Flying Scotchmanlike. I fail to see how they 
merit the honour ar give them as being one of the best shops 
in the trade. think it would pay the engineers to keep 
their own coppersmiths, as they do in London and the 
North of England, and who, as far as coppersmithing is 
concerned, have never had any such misfortune. Again, when 
we look into the question and consider the strain that is on the 
pipe, sheet copper fin. thick is scarcely thick enough—it does not 
allow for any discrepancy that may arise. essrs. Wigham 
Richardson, of Walker-on-Tyne, have special sheet copper for 
some of their boats yin. thick, and the seam according to the 
diameter of the pipe. A pipe made of this would correspond 
somewhat with the boiler; it is reasonable if it make such a 
difference with the material of the boilers, together with the extra 
labour. The copper pipes should correspond according, not depend- 
ing on the merest scratch or depreciation. With regard to your idea 
of substituting mild steel for copper, I remember an instance whereit 
failed most ignominiously at the Wallsend Slipway. A boat was 
being engined there and was to have the main steam pipes made of 
steel Sin. pipes, by some patent process in Scotland. The templates 
were sent, and after keeping the boat waiting over a fortnight, 
word came—just as the men were leaving on the Saturday, 
one p.m,—that the job had failed, so the copper pipes had to be 
done, causing the men to work Saturday night, all Sunday and 
night, right on till finished. Now, what fair play had the copper 
ee in such a case? The same applies to the Elmore process, 

3y the prospectus coppersmithing was to be a thing of the past. 
Not only were they going to make all kinds of bends, but were to 
finish them by having them flanged. 

Mr. Alexander Watts, of electro-deposition fame, writing to the 
Electrical Review, shows by this process steam pipes to be 
thoroughly dangerous. In fact, it would well repay those 
interested in this subject to read his letter in the "Electrical 
Review, April 10th. As regards the Ferranti pipe, because it 
answers its purpose at the Deptford Electric Works is no reason it 
should answer at sea. In fact, there have been similar arrange- 
a =p and, like the shoemaker of old, I maintain 

ere is nothing like copper. 7 

7, King-street, Devonport, April 27th,  W!-L1am Dootey. 





TIRE STRESSES. 


Sir,—The calculation by Mr. Halliday is correct, but it must 
not be forgotten that in all similar cases, such, for instance, as in 
that of a fly-wheel, a mean velocity between that at the outside 
and that at the inside of the rim should be taken. Such having 
been done, we have for the simplest possible formula— 


v=1e4 fT 
JW 
Where V = the bursting velocity in feet per second. 
T =the tensile strength in pounds per square inch. 
W=the weight of one cubic inch of the metal or the 
material in pounds, 
In the present ge =11 
Bursting velocity in feet per second 
= 1°64 110,000 _ - 
5 1013°5. 


St. Neots, Hunts, April 27th. AntHony 8. Bower. 





S1r,—There is a fundamental error in Mr. Halliday’s calculations, 
and indeed all the calculations I have seen intended to determine 
the bursting stress due to centrifugal action in a railway tire. 

The received formula for calculating centrifugal force only 
applies to a body describing a circle in space. Now, the curve 
described by any point in a railway tire is not a circle but a 
cycloid, and the calculation of the bursting stress is a much more 
— operation than Mr. Halliday thinks, 

I have heard it argued that so long as each point in the rim of 
the wheel describes a circle round the axis it matters nothing 
whether the axis is moving or not. It is easy to show that the 
statement is incorrect. The centrifugal force depends on the 
vis viva, 4 M v? of each particle of the tire, but it is clear that the 
particle on the rail possesses no vis viva because it is at rest, while 





of J, cannot he made to agree together. When your corresp 
does me the favour to reply to my letters, I do wish he would read 


them carefully first. I have pointed out clearly how “oe was 
proved to be = 53°15 foot-pounds per degree Fah., and ‘thence 





the molecule vertically over it on top of the wheel possesses four 
times the vis viva of the particles at the sides. 

The fact that the axle is moving horizontally through space at 
the same time that the wheel is describing cycloids upsets the 
normal conditions, There is of course centrifugal force and a 





bursting stress, but the fact that the force operates in a very 

different way from that supposed by Mr. Halliday is proved in 

practice by the well-known hammer action of balance weights 

inside locomotive tires. L. 8. 
Swindon, April 28th. 


THE ST. CLAIR TUNNEL LOCOMOTIVE. 


Sir,—You have this week illustrated a ten-wheel American 
locomotive, with a description taken from the Railroad Gazette, 
which says ‘‘ This is a particularly handsome engine.” Please do 
not illustrate one of their ugly ones, if they own to making such 
things in America. A DESIGNER. 

April 24th. 








HEAVY GUNS v. LIGHT. 


Mr. Gerorce Quick, Fleet Engineer, read a ron the 
relative advan of heavy and light guns at the United Service 
Institution, on Wednesday, April 22nd, with Admiral Sir Thomas 
Brandreth in the chair. His text was the unsatisfactory behaviour 
of the guns of the Benbow, Victoria, and Sanspareil, and the 
proposal to alter the armament of those vessels. The lecturer 
considered that both English and foreign heavy guns have grave 
faults which tell against their use, but he believed that the decision 
of the Admiralty to give the ships laid down in 1889 four heavy 
guns was a sound one, and he believed that guns of 75 tons weight 
would have been better than those adopted—of 67 tons—especially 
if foreign ships possess the heavier guns. The lecturer then 

inted out what he considered the faults in construction in the 

104-ton guns, mainly the want of support of the A tube owing to 
the short hoops built on to it. Mr. Quick would stiffen these guns 
for harbour service, and replace them by stronger guns of even 
heavier weight. He argued that not only might guns be made 
stronger, but that erosion might be greatly Pom alk pes a different 
form of chamber, and mB employment of powder-cake charges 
which are not liable to batter the bore like the present form of 
brown powder. The lecturer had long worked at this subject, and 
showed diagrams of cake which were the result of his study. 

As to heavy ordnance, Mr. Quick showed to demonstration their 
great advantage in shell power over lighter guns, both as to actual 
explosive power and also penetration. He pointed out that 
experience shows the error of expecting projectiles to perforate any 
armour, except such as is very much below its power when striking 
direct, while against works it has been repeatedly found that shells 
of large capacity were necessary to produce any good effect. The 
lecturer quo’ Major Mackinlay’s gunnery—“ Proceedings” of 
the Artillery Institution—and other records, in support of his 
statements. As to economy, it appears that both gun and charge 
are proportionally ego in large ordnance. Mr. Quick con- 
sidered that a gun of tons weight might be adopted with 
advantage in certain positions on land, discharging projectiles 
weighing 2000 lb., the charge being also 2000 Ib. of perforated cake 
powder ; the maximum pressure being 20 tons, the length of the 
gun 81ft., and the muzzle velocity 3390 foot-seconds. Mr. Quick 
considered that at a cost of £25,000 per gun very much more 

werful 16°25in. guns might be substituted for those of the 
Victoria, Sanspareil, and Benbow, on a system in which screwed 
unions are employed, which the lecturer declined to describe 
under present circumstances. He then passed on to his breech 
mechanism, with its single closing motion, and pointed out that 
his gun on a small scale had met with remarkable success. 

Two alternative plans for strengthening the present 110}-ton guns 
were mentioned, also the suggestion that when reduced to a 13°5in. 
bore a very gy apm with a very rapid twist should be tried 
in one gun, e lecturer deprecated the habit of copying only 
what was done abroad ; finally he invited criticism, be it as severe 
as it might. Very little discussion followed; perhaps partly, as 
Admiral Colomb suggested, because the audience hardly expected 
a paper dealing with technical proposals, but rather a discussion 
of the relative value of heavy and light ordnance. But still more, 
we think, because while many points were noticed on which a 
good discussion might have taken — each one was too ogee | 
treated to invite it. Some of the lecturer’s points were well 
brought forward and proved ; but the more doubtful questions were 
hardly dwelt on sufficiently. We think the chairman might have 
hel matters, and that alittle longer waiting would in itself have 
ended in a much better discussion than took place. Such opinions 
as were expressed showed that the general feeling in the Navy is 
very strong against very heavy guns. Mr. Quick's ability is — 
rall pre and we could ,wish that he had been brought to 
book and the question threshed out. 











Nava ENGINEER APPOINTMENTS.—The following oe 
has been made at the Admiralty: Chief engineer, Richard 8. 
Hamin, to the Endymion. 


AMERICAN WooD-WORKING MACHINERY IN 1893.—The American 
paper Industry, edited by Mr. John Richards, makes some remarks 
on this subject :—‘‘ We trust that the makers of wood-working 
machines will not take it amiss if some suggestions are offered 
respecting exhibits at Chicago in 1893. In so far as home visitors 
we have not a word tosay. The wants of the public are better 
known by the makers of such machinery than anyone else. We 

ropose to narrow our remarks to machines for sawing and planing. 

n all other classes this country stands pre-eminent, but in planing 
and sawing wood some sweeping changes will have to be made 
before any advan over European practice will be granted by 
visitors from abroad. In the first place, the speed of sawing, 
which is the main point sought after here, is not the first consider- 
ation there. Exact y both come first, and speed 
stands in a third place. We are speaking now of sawing rough 
timber in what we call saw mills. Although the difference from 
Euro methods holds good for most other kinds of sawing 
machines, notably saw benches. In respect to sawing logs, no one 
there cares for a feed of 40ft. to 60ft. per minute, with a kerf 
of 2in. to 4in., tearing up three-fourths of a log into rough, 
uneven stuff and one-fourth into. sawdust. In respect to saw 
benches, we do not make good machines of the kind ; in fact they 
are little used in this country except for ‘cropping’ or Paap 
out,’ and are made cheap accordingly. It is in planing an 
moulding, however, where our machines will be criticised by 
foreign visitors. We plane our boards ‘ wrong side up and wrong 
end foremost,’ is a common expression respecting American 
machines. In a flooring machine, for example, the first operation 
is to thickness the boards. This is the last operation in Europe. 
We match from the bottom, that is, gauge from the wrong side, 
they gauge the matching from the surface or top side of floor 
boards. If the timber is fed through an American machine 
‘backward,’ the operation will then be much the same 
as on European machines. In moulding machines it is the same. 
The first operation on our machines is to cut the main profile. 
This is the last operation on their machines, done when the piece 
is resting on a planed face, and is jointed or worked on the sides. 
There is no argument in favour of our machines that can be pre- 
sented, and unless some of our makers will construct machines on 
the method indicated, our practice in both planing and moulding 
machines will be set down as bad. There is no need of waiting 
until the Exhibition before constructing such machines as will first 
work the face, then the sides from the face, and thickness or cut 
the main profile last. Anyone who will try this need not wait long 
for purchasers, because in making mouldings, especially of hard 
wood, the work is much better done by the European method than 
on our own. There are, no doubt, some who will dispute all this, 
and to such as do we will say that among the large amount of 
American wood-working machinery sold abroad, no one ever hears 
of a ‘four side machine,’ either for planing or moulding purposes 
going to any other country.” 
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THE 8.8. VIOLET BOILER ROOM. 


MESSRS. LAIRD BROS., BIRKENHEAD, ENGINEERS. 





THE 8.8. VIOLET. 


Ty our impression for 17th April last, we gave a general 
elevation of the new engines of the London and North- 
Western Railway es steamship Violet.. We now give 
a transverse section through a stoke hold. In succeeding 
issues we shall further illustrate the machinery. 


revolving without the handle. The illustration also shows 
the cap which screws on to the top of the spindle. It is 
shown removed so as to exhibit the mechanism which it in 
practice covers and protects. Fig. 2 shows the brake-handle 
in operation; when being acted upon by the weight of the 
driver’s hand, it becomes simultaneously tw 


Fig 1 











GROOMBRIDGE’S TRAMCAR BRAKE-HANDLE. 
: A 


THE object of the self-relieving brake-handle for tramway 
cars and other vehicles, illustrated herewith, is that it shall 
not necessarily, upon the brake power being taken off, revolve 
with] the ‘spindle, thus removing the risk of the handle 

Fig 2 








spindle. Upon the pressure of the hand being removed, the 
spiral spring returns the handle to its normal or ungeared 

| position, thus permitting the spindle to revolve without it. 
It is being made by Mr. Groombridge, New Bond-steet. 














phe SEE’S EXTRACTOR FOR FEED-WATER. 
inflicting injuring to the driver of the car or other persons. 


To effect this the handle, instead of being rigidly fixed to the | THE engraving below represents an American apparatus for 
spindle, is attached to it in such a manner as to be capable | Purifying feed-water for steam boilers, removing therefrom all 
of mages independently and revolving upon it, while the | mr ar Iie soniye me en chamber aivic Body ome 
spindle is capable of revolving without turning the handle, | ? Fi A 

at the same time when it is desired to apply the brake-power, weg mk gre eet. ages ea —— gnc 
the handle becomes instantaneously locked to the spindle, | outer chambers, above the portosutedi plate, is about half filled with 
and can be as instantaneously unlocked to release the brake. | coke, or other filtering material, the feed-water, as it rises 
Fig. 1 shows the handle of the brake at rest or out of gear | through the inner chamber, flows over the top of it and percolates 
with the spindle, in which position the spindle is capable of | through the coke into the lower division of the casting, from whence 





te the’! is at ordinary temperatures ; the oil, 





it goes directly to the feed 4 og through the nozzle at the left. 
A live steam coil is carri os ae, hamber, introduced 
through the bonnet, as shown on the left. The effect of this coil is 
two-fold—it heats the feed-water itself, and also assists in freeing 
the oil or grease by rendering it more liquid and separable than it 
orscum which naturally 
rises to the top of the water, flows off into the trap on the right in 
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the engraving, from whence it can be withdrawn. The lower 
connection of this trap is merely a support or brace, and has no 

either to the trap or the feed-water. The float F shown 
in the engraving is for the purpose of regulating the amount of air 
in the top. 








FRANCESCO OBERHOLTZER, author of the approved plan for 
rendering Rome a seaport by means of a maritime canal, died 
in Rome a few days ago. 


THE LATE Stk JOSEPH BazALGETTE.—The value has been sworn 


‘at £151;228 of the personal estate of Sir Joseph Bavalgette, C.B., 


engineer to the Metropolitan Board of Works. He bequeaths to 
his wife, Dame Maria Bazalgette, £200, the use and enjoyment, 
during her widowhood, of his house and its‘ furniture, and an 
annuity during her- widowhood of £1500. He devises a freehold 
piece of land at Wimbledon in trust for Lady Bazalgette during 
her widowhood, and on her death or re-marriage for his daughter, 
Theresa Philo Bazalgette, and to her appointment.’ The testator 
devises and bequeaths his residuary estate to or in trust for his 
children and the children of his son and daughter, deceased. His 
will bears date the Ist August, 1888, with codicils made the 13th 


August, 1889, and 5th May, 1890. . The executors are his sons, 
Baward and Willoughby, avd hisaigiinlaw, Frederick Robert 
MERE: 624 ste TT 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


France: Trade of Bordeaux in 1889.—The general result 
of the year’s business was not much more satisfactory than 
in 1888. British shipping entering the port increased by 
27,537 tons, or 4°3 per cent., and in proportion of the whole 
from 48°45 to 49°95 per cent., thus maintaining its preponder- 
ating position. Though the bounties offered to the s ipping 
built in France have not resuscitated the shipbuilding 
industry in this district, there appears to be little doubt that 
the bounty system will be continued for a further period after 
the expiration of its present term. The high rate of pilotage, 
and especially the obligation for vessels to employ pilots, 
although the master cr, competent to act without their 
assistance, continues to be much complained of. The volume 
of imports into Bordeaux decreased by 33,997 tons, or 5-1 per 
cent. As far as can be judged in the absence of statistics, 
British trade with Bordeaux was greater than in 1888. 
Imports of coal decreased by 23,726 tons, or 11-1 per cent. 
Prices gradually rose after the beginning of January and 
reached a very high figure, through the demand being 
greater than the output. The high prices caused con- 
siderable quantities of French coal to sent here, which 
had a ready sale. At the end of March last, owing partly to 
strikes in Belgium and to agitation in other mining districts, 
both English and French coal-mines could not supply the 
demands, and in spite of very high prices both English and 
French coal was much sought after, and at times difficult to 
obtain. Copper decreased by 1568 tons, or 63:05 per cent. ; 
iron and steel by 2553 tons, or 43:7 per cent. Exports 
increased by 62,839 tons, or 18°6 per cent.; iron and steel by 
4564 tons, or 23°35 per cent.; machinery by 244 tons, or 
73 per cent.; tools by 2544 tons, or 20°85 per cent. The 
Bordeaux Chamber of Commerce, in answer to a recent 
circular from the Minister of Commerce demanding the 
views of the various commercial chambers on the question of 
renewing the various treaties of commerce between France 
and other countries expiring in February, 1892, expressed its 
opinion that all existing treaties should be abrogated, and 
that they should be replaced by others more judiciously 
framed. As far as the or age of the Bordeaux Chamber 
are concerned, there is little doubt that they will be of an 
anti-protectionist character. The Spanish portion of two 
railway lines, one through the Canfranc, and the other 
through the Noguera Pallaresa Valley, which, after traversing 
the central portion of the Pyrenees, will connect the North 
of Spain more directly with Bordeaux and South-Western 
France, is being constructed. The latter line will consider- 
ably shorten the distance between England and Algiers, as 
travellers will be able to proceed from Calais by rail to 
Carthagena, from whence the sea passage is very short. 
The connection of the Medoc Railway, passing through 
some of the finest French vineyards, with the lines 
along the river banks at Bordeaux, and communicating 
with those of the Paris, Orleans, and the Southern 
railway companies, has been decided upon, and will soon 
be commenced. The telephone lines in France having 
passed into the hands of the State, the Bordeaux system is 
worked by the postal authorities. The works for improving 
both the port and condition of the river between Bordeaux 
and Pauillac were continued during the year, though not as 
rapidly as could be wished. A new and deeper navigable 
channel for seagoing ships ascending the Garonne to Bordeaux 
was established, but it is feared that the limited sum allowed 
for dredging this new channel will be insufficient to main- 
tain it in a proper condition. The construction of about 1700 
yards of new stone embankment along the left bank of the 
river in Bordeaux harbour was commenced, and it is hoped 
will be finished in about two and a-half years. The comple- 
tion of this work will be of much benefit to vessels visiting 
the port, as the existing stone quays are insufficient for the 
annually increasing number of steamers, especially for those 
arriving and sailing at fixed intervals. 

France: Trade of Nantes in 1889.—In the commercial 
year 1889 there was no improvement over 1888. The state of 
depression, or rather decline, which has prevailed here for so 
many consecutive years seems to point to the gradual 
extinction of some hitherto flourishing industries. Apart 
from a few, either privileged or special, all complain, attri- 
buting the cause to foreign competition and the French 
colonial tariff, which admits foreign products on the same 
terms as French. British shipping entering Nantes in- 
creased by 4107 tons, or 16:1 per cent. over 1888, and its pro- 
portion of the whole from 33°05 to 35°25 per cent. Imports 
increased by £430,017, or 25°65 per cent. Coal decreased by 7737 
tons, or 41°85 per cent., and increased in value from 10s. 2d. to 
£1 4s. 62d. per ton ; iron ore and steel by 11,301 tons, or 73:4 per 
cent., and increased in value by £79,466, or 134 per cent.; other 
metals by 1398 tons, or 64°8 per cent., and increased in value 
by £2908, or 4-25 per cent. Exports of building materials 
decreased by 3398 tons, or 38:55 per cent. ; coal by 4049 tons, 
or 52-4 per cent., and vabas y 2 value from 10s. 6¢d. to 
£1 4s. per ton; iron, cast, by 2874 tons, or 65°5 per cent., and 
increased in value from £13 6s. 24d. to £23 3s. per ton. The 
Chamber of Commerce replied to the circular of the Govern- 
ment asking opinion on the renewal of commercial treaties, 
“That the existing treaties no longer meet the requirements 
of trade, commercial treaties for extended periods are objected 
to, as in these days of ne and science certain French 
industries might suddenly placed in a position in which 
they could not hold their own against foreign competition. 
Such treaties should be framed so as to amply provide for the 
protection of French industries, and the duties on particular 
articles, settled by a special committee to prevent protection 
to some industries from being detrimental to others. Any 
fresh duty on raw materials is Tepeeceted, as it would necessi- 
tate an increased duty on all goods manufactured out of, 
similar products. Protection to be efficacious must not go 
beyond the limits of moderation, as it might lead to retaliation, 
which would be specially injurious to the French export 
trade.” The shipbuilding yards of the Loire were more active 
than in 1888, but the trade is far from being satisfactory. 
For some years it has been s t, and contracts were taken 
on unremunerative terms to prevent orders being given to 
England. Increased protection is demanded, and abolition 
of the half bounty granted to vessels purchased in that 
country. The subject of the polluted water supply to 
Nantes has been under the consideration ‘of the local 
authorities, and experiments were made under the plans 
and supervision of the chief engineer here to ascertain 
whether it was practicable, by means ‘of natural filtration 
through sand, to obtain from the Loire a sufficient quantity 
of water of good quality to meet the. requirements of the 
public. At a certain distance up the river above the town, 
an artificial islet of sand, protected from being destroyed by 
the waters by a “revétement” of loose stones, was con- 





structed on a bed of similar material. Through this mass of 
sand a stonework water-tight well, with ranges of ‘“ barba- 
cans,” or apertures filled with small stones to stop the 
ingress of filth, and which closed to any degree by valves so 
as to prevent the water, during overflows of the river, from 
too rapidly forcing its way into the well, was sunk. The 
water filtered through the sand filled the well, and was 
pum out by steam power. The experiments were most 
satisfactory, both as to quality and quantity of water, the 
former being as clear and limpid as that passed through 
Pasteur’s filter, with the advantage of being better aérated. 
It is estimated that ten of these wells sunk in quincunx 
would supply all the requirements of Nantes— population 
over 130,000. The subject may be interesting to water com- 
panies in England. The system is not costly, and might be 
adopted with great advantage in India. - 

France : ‘Trade of Brest in 1889.—British shipping entering 
Brest increased by 3539 tons, or 17-7 per cent, over 1888, and 
its proportion of the whole from 40-2 to 51-1 per cent. 
British imports increased by £11,670, or 30:1 per cent., and 
their proportion of the whole from 16:2 to 20°9 per cent. 
Coal increased by 8789 tons, or 32-1 per cent., and decreased 
in value from £1 5s. 11d. to £1 3s. 11,%d. per ton; iron, bar, 
decreased from 203 tons, worth £7 2s. 0,,d. per ton to none; 
iron, cast, increased by 107 tous, or 139 per cent., and decreased 
in value from £5 13s. 83d. to £5 11s. 73d. per ton. Two ‘new 
mills were added to the extensive forges and tin-plate works 
of Hennebort, giving employment to about 100 additional 
workpeople, and raising the number to over 1000. These 


works are the most important of their kind in France. Their | 8 


monthly consumption of coal, nearly all from Newport, Mon., 
exceeds 2000 tons. The first portion of the new wharf at the 
entrance of the commercial harbour of Lorient is com- 
pleted. The average depth of water at low tides is 18ft. 
This new wharf will materially benefit large English steamers 
in the grain trade with South Europe, which frequently come 
to Lorient. 

France: Trade of La Rochelle in 1889.—The returns from 
the Custom House at La Rochelle show no signs of a revival 
in the trade of the district. British shipping entering the 
port decreased by 1193 tons, or 2°8 per cent. under 1888, and 
increased in proportion of the whole from 31°45 to 34-9 per 
cent., while French shipping decreased by 16,193 tons, or 20-4 
per cent.; but we cannot expect this proportion to be main- 
tained, as competition is likely to become keener. New 
steamers, with all modern improvements, are being built in 
England for shipowners here, which will have great advan- 
tage in competing with ours. Wages are very low compared 
with those paid to British seamen, and every increase the 
latter get makes the difference greater, as they are not rising 
in the same proportion here. There must be some point 
where the difference will produce its effect, and the wonder 
is that it has not been reached long ago. Probably the 
reason why French vessels here are not taking the place of 
English to a greater extent, is that there are not enough of 
them to insure that they can be had with any certainty; but 
as new ones are purchased this difficulty will disappear, and 
some of the charters of British vessels last year were due to 
the steamers belonging to this port being fully employed else- 
where. Freights again fell, the rate of coal from Wales being 
4s. 5d., against 5s. last year. Imports decreased by 18,710 
tons, or 8°95 per cent. The most unsatisfactory feature, from 
a British point of view, is that more than the entire decrease 
was accounted for by a falling off in British coal, which 
diminished by 24,004 tons, or 13°9 per cent., and rose in value 
from 16s. 14d. to 18s. 0,%,d. per ton. Increased cost was to a 
great extent the cause, though the full effect of the higher 
prices will only be felt later. The rise in freights last year 
added something to the cost, but since the coaling and other 
strikes the increase has been continuous. Merchants are 
withdrawing their orders, and consider the point at which 
railway-borne French coal must be substituted for English 
has been reached. French railway companies, seeing their 
opportunity, are making great efforts to obtain this large 
carrying trade by reducing their rates, and will probably do so 
to a still greater extent. Some time ago this would have 
been useless. .Although the difference of price between English 
and French coal was not very large, the superiority of the 
former was so t, that no reduction in rates could have 
brought them together; but circumstances have entirely 
changed. A year ago Welsh coal here, with freight and duty, 
came to about 14s. a ton, against the same or a trifle more 
for French. In March, 1890, Welsh coal had risen to 32s., 
while French had scarcely altered. With such a difference 
the substitution of one for the other is only a question of 
time, unless the cost of French coal be increased by the 
same causes as foreign; but there are no indications 
of this, as strikes in this country have not been general, and 
the demands of the miners have been moderate, and the 
increased ratio of payment obtained leaves wages at what, 
considering the hours worked, would be thought very low in 
England. Cement increased by 227 tons, or 127 per cent., 
and in value from £3 Os. 74d. to £3 18s. 9}d. per ton. Iron 
ore decreased by 86 tons, or 5-95.per cent. In my report on 
agriculture* attention was called to the great demand for 
English agricultural machines here, and the splendid pros- 

ts opening to this branch of trade. Since then strikes in 
ngland have changed everything. Makers have written to 
say that owing to the increase of wages they cannot sell at 
the same prices. The. Americans have taken the opportunit 
to make a considerable reduction in their machines, whic 
are equally good.- The result must be disastrousto our manu- 
facturers, as the American price is so much lower than the 
English that all competition is at an end. The Co-operative 
Society has got 100 mowers and reapers, which it will probably 
have to sell at a loss, as American agents are offering as good 
ones at a reduction of 10 per cent., and all the large orders 
to be sent to England will have to be diverted to America, 
although French makers are working hard, and are not 
unlikely in time to get a share in this business, which a year 
ago it seemed impossible to take from us. I also suggested 
that our manufacturers might do business in the same way 
as the Americans by conisigning goods for sale here, and using 
the Co-operative Societies as agents, but nothing came of it. 
One or two firms wrote to the. Society,'which agreed to act for 
them, and selected patterns likely to suit the market here; 
but when it came to sending them over, the manufacturers 
would not do so unless the Society consented to buy them 
outright, which was declined, and the matter came to 
anend. The houses in question seemed to be of opinion that 
they were conferring a favour by sending to the Society, 
while the latter considered the obligation to be the other way, 
as they have plenty of firms at home only too glad to consign 
to them. The new port of La Pallice is completed, and the 
railway connecting it with La Rochelle is. being constructed. 
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The port will be used at an early period by some of the trans- 
atlantic lines for taking up mails and passengers. A great 
saving of time will be effected by touching here, instead of 
certain other ports now used by large vessels running between 
France andAmerica. 

France: Mine explosions.—The United States Commercial 
Agent at St. Etienne reports: The Department of the Loire, 
of which St. Etienne is the capital, is one of the most 
prolific coal-producing regions on the continent of a 
St. Etienne is circled with coal mines, and several of t 
deepest shafts are within the limits of the city. Within the 
last ten years there has been a series of destructive explo- 
sions, which have caused great e to mining property 
and considerable loss of life. These destructive and fatal 
explosions occurring with alarming frequency arrested the 
attention of the French Government, who have instituted an 
inquiry into their cause. There is such similarity in cause, 
character, and consequence between mine explosions in 
France and the United States, that it has been thought well 
to embody in this report a little of the information concern- 
ing fire-damp and mining accidents which have been 
developed here. The Committee sent here by the French 
Government to investigate the subject of mine explosions, 
finds the principal cause is the ignition of fire-damp. The 
pit in which the explosion of July 29th, 1890, causing the 
death of 140 men, occurred, is 1950ft. deep. No one survived 
to give information as to the direct cause, so the Committee 
learned from various sources that the potent promoters of fire- 
damp explosions are:—Want of proper ventilation in the 
alleries; imprudence of the miners themselves ; want of proper 
investigation by the controllers of the mine; and negligence of 
the companies, who try to obtain the most profit at the 
least expense. It has been generally agreed by the most com- 
petent authorities, that until effective engines for sending 
a current of air through every gallery are invented, explosions 
of fire-damp will occur in spite of every other precaution, for - 
unless the gas be mixed with two-thirds of air it is always a 
source of danger. Many years ago mining engineers devised 
a plan to admit fire-damp to mix freely with the air, and set 
fire to the mixture in the absence of the workmen. For this 
purpose a man called a “ penitent,”’ covered with wet clothes 
and provided with a mask having glass eyes, crawled into 
the gallery holding a long pole with a lighted torch at the 
end until the explosion occurred, but this method was aban- 
doned on account of the damage to the mine, danger to the 
individual, and the resultant gas remaining in the galleries 
exposing the men to asphyxiation. To avoid the inconveni- 
ence of this method, the mining lamp called ‘‘ Eternelle,”’ cor- 
sisting of burners in the roof of the suspected gallery, burning 
the gas as soon as produced, was invented. Though the 
danger was thus diminished, since no considerable amount 
of the inflammable gas, called here ‘“‘Grisou,” could be formed, 
the plan was abandoned in the majority of mines owing to the 
production of ritrogen and carbonic acid, as to facilitate the 
action of the lamps, the rapidity of the air currents had to be 
much diminished, otherwise the lights went out. Several 
mine proprietors endeavoured to profit by the action of 
spongy platinum in provoking the combustion of hydrogen. 
Balls composed of one part of that metal and two parts clay 
were fixed at the points where the gas was concentrated. All 
these expedients were unsatisfactory and dangerous, substi- 
tuting in place of a grave danger a series of other dangers, 
less sweeping but equally harmful. Consequently, other 
methods were sought for, such as entire withdrawal 
of the gas from the mine, a different method of light- 
ing, sufficient for the miner without compromising 
his safety. The idea of withdrawing the gas by powerful 
ventilators led to many interesting experiments; but, con- 
trary to present belief, the engineers of the time concluded 
that this means would never succeed, and that the problem 
could be solved by lighting alone. To replace ordinary lamps 
in the most dangerous galleries phosphorescent substances 
were used, but the light was too feeble to allow men to work. 
The discovery that the gas was not affected by red heat was 
utilised by lighting the pickers’ corner of the gallery with a 
steel wheel, constantly turned by a man against a particular 
kind of hard, flinty stone. Though the sparks furnished a 
much brighter light than that of the other systems, they 
sometimes ignited the fire-damp. This state of things 
continued until a series of formidable explosions, which 
every known method was unable to prevent, terrified the 
mining population of England, and obliged the engi- 
neers and savants of that country to re-commence the 
study of the question, resulting in the invention of 
the safety lamps so generally used; but which, in 
spite of numerous improvements in England, France, and 
Germany, do not guarantee absolute security, as was pointed 
out by the Minister of Public Works in the Chamber of 
Deputies; when questioned on the recent accident at 
St. Etienne. He insisted that unless the mines were 
sufficiently ventilated, explosions would constantly occur. 
A member of the French Academy of Science, Count de 
Gerson, at a recent meeting of that body produced a specimen 
of and gave fullest details as to a lately-invented electric 
lamp called the Stella, used in some of the mines of thenorth 
of France; and giving great satisfaction. It is very small, and 
gives the light of a good candle for twelve 5 bares By 
turning a button it can be lighted or extinguished. The 
electricity is generated by a small battery of accumulators. 
The secret of the invention is in the leaden plates or litne- 
anodes of the accumulators, which are:prepared by a par- 
ticular process giving them great capacity and durability. 
The cost of the lamp is £1 4s. only. Imprudence on the part 
of workmen is frequently the primary cause of fire-damp 
explosions. In spite of the risks, both to themselves and 
others, miners will open their lamps or use dynamite car- 
tridges without assurance of the absence of the fatal gas. ; All 
the safety lamps in use have been forced by the men, who 
are tempted to infringe the express orders of the companies. 
For instance, the company requires a picker to furnish a given 
quantity of coal a day equal in amount to the extreme quan- 
tity that could be asked from a good workman. If, duri 
work, the lamp goes out, the miner, so as not to lese time by 
going to the lamp shop, opens the lamp himself, and an 
explosion sometimes follows. As regards blasting by dyna- 
mite cartridges, which has frequently caused accidents of a 
limited extent, carelessness in their use does not entirely fall 
upon the miner, but rather on the governors and under- 
governors, who deal out these cartridges, contrary to orders, to 
the men to be used at discretion, instead of themselves ascer- 
taining the absence of gas and then firing the explosive. The 
possibility of the sparks from the pick of the miner setting 
fire to the gas is denied by many competent authorities. To 
each mine in the Loire there are two governors and seven or 
eight sub-governors, who are nsible for the observance of 
the company’s rules by the miners. When they are con- 


scientious there is little to fear, but they too often relax their 
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vigilance to save themselves trouble. The fault of explosions 
does not entirely rest with the miner. Companies who desire 
to have the greatest profit at the least expense are frequently 
guilty of the grossest negligence. Ventilation of the pits in 
the Loire is far from sufficient. Shafts should be sunk nearer 
each other, and powerful aspirating pumps to remove the 
foul air employed more generally. Companies, by often 
imposing over-severe tasks on their men, oblige them to use 
every subterfuge to meet these unjust demands. 








AMERICAN ENGINEERING NEWS. 

Heavy rails.—The latest step in the direction of heavy rails and 
heavy railway track is the adoption by the Boston and Albany 
Railroad of a new standard type of track, sixty-six miles of which 
are to be laid this season. The rails are exceptionally heavy, 
weighing 95 Ib. per yard, and are of a very good section, except in 
being rather low, and in having the sides of the head flaring out- 
ward from the top. The leading dimensions of the rail are as 
follows :—Height, 5,,in.; width of flange, 54in.; width of head, 
23fin. at top, and 3in. at bottom ; radius of top of head and sides 
of web, l4in.; radius of top corners of head, ,yin.; poling angle, 
4 to 1. The joints are spliced by angle splice bars 20in. long, 
weighing 451b. per pair, with four bolts jin. diameter, and nut 
locks. e rails will be laid to break joint, and the joints will rest 
on the ties. At the middle of each rail will be a tie plate or base 
plate having one side bent up to fit the flange and web of the rail, 
and bolted to the web. These plates will be spiked to the ties, 
and are to prevent creeping of the rails. On all the other ties 
will be flat steel tie plates, 9in. by 6in., with three ribs or flanges 
on the under side jin. deep. Each rail will be fastened to each 
tie by two spikes, 5}in. long, driven through the plates, one on 
each side of the rail. The ties will be of chestnut and soutkern 
pine, 8ft. long, 7in. by 8in., spaced 2ft. centre to centre uniformly. 
The ballast will be of gravel. The present Boston and Albany 
rail weighs 721b. per yard. The New York Central and Hudson 
River, the Michigan Central, and the New York, Lake Erie, and 
Western roads have 801b. rails; the Pennsylvania, 851b.; Phila- 
delphia and Reading, and Manhattan—New York Elevated—90Ib.; 
St. Clair Tunnel, 100 Ib.; and Chignecto Ship Railway, 1101b. 

Sault Ste. Marie Canal.—This canal, which connects navigation 
on Lake Huron and Lake Superior at Sault Ste. Marie, Michigan, 
is a very important feature in lake navigation, enabling ships to 
pass the shoals and rapids of the St. Mary’s River. It is a Govern- 
ment work. The first canal was opened in 1853, but the present 
one was opened in 1870. It is 7000ft. long, 108ft. wide, and 16ft. 
deep. The locks are 515ft. long between gates, and SOft. wide, 
and will pass ~~ T of 16ft. draught over the outer sills. The lock 
contains about 9,888,000 gallons. The tonnage of ships ranges 
from 800 to 2000 tons, and the lock can pass about ninety-six ships 
per day. The tonnage passed through in 1889 was 7,516,000 tons, 
with 26,000 passengers on 9500 vessels. A new canal is now being 
built parallel with the present one, owing to the increase in lake 
traffic. The new lock will be 800ft. long between gates, 100ft. 
wide, and 44ft. deep, and will contain about 23,338,000 gallons of 
water. It will have 224ft. of water over the outer sills. The lock 
walls will be about 1025ft. long. There will be three sets of iron 
lock gates, each leaf of which will weigh about 150 tons, and two 
sets of iron guard gates. The gates, sluices, &c., will be operated 
by hydraulic power, with engines and machinery very similar to 
that in use at the present lock. The cost of the present lock was 
about 2,250,000 dols.; that of the new one will be about 5,000,000 
dols. A serious leak in the coffer dam in March will add to the 
cost, and will also seriously delay the completion of the work. The 
work is in the hands of the Government, and no tolls are charged 
on American or Canadian vessels, the latter being about 10 per 
cent. of the total. 

New York ferry-boats.—Large paddle-wheel ferry-boats of in- 
creased size and power and improved types have been brought out 
from time to time by the several railways and ferry companies, 
and there is now a large fieet of handsome vessels of this kind on 
the rivers and harbour of New York. A comparatively new ty 
of boat is that in which screws are used instead of the side ink, 
there being a screw at each end of a shaft extending right through 
the hull. The side-wheeler Orange, built in 1887, has a steel bull 
217ft. long, and 32ft. beam ; she is 62ft. wide over the guards, has 
254 seats, 3791 square feet for passengers, and 3940 square feet 
for teams, wagons, &c. She has low-pressure engines, and cost 
100,000 dels. The Bergen double-screw boat, built in 1889, has a 
steel hull 200ft. long, 32°16ft. beam ; she is 62ft. over the guards, 
has seats for 296, 4330 square feet for passengers, and 3448ft. for 
teams. She is fitted with triple-expansion engines, and cost 
125,000 dols. The extra passenger space consists of that part of the 
cabins which would otherwise be occupied by the wheels. The 
latter is much more economical in fuel consumption than the 
former. The New York, Lake Erie and Western Railroad has 
brought out the new steel double-screw boat, John G. McCullough. 
She is 215ft. long, 38ft. beam, 62ft. wide over the guards, 16ft. 
deep, and cost 140,000dols. She has a compound surface-condensing 
engine, with cylinders 26in. by 30in. and 50in. by 30in. There are 
two Scotch boilers, 12ft. diameter and 11ft. long., carrying 100 Ib. 
pressure. The screws are 8ft. 6in. diameter, and make 120 
revolutions per minute. The Pennsylvania Railroad is having two 
double-deck boats of this kind built, in which each screw will be 
driven by a separate compound engine. 

The World's Columbian Exposition.—The general plans have been 
completed for the arrangement of the buildings and grounds of the 
World’s Fair, to be held at Chicago, Ill., in 1893. The sizes and 
areas of the principal buildings will be as follows :—Manufactures 
and liberal arts, 788ft. by 1688ft., 304 acres; machinery hall, 
500ft. by 850ft., 9 acres; machinery annexe, 800ft. diameter, 9% 
acres; electrical building, 350ft. by 700ft., 5% acres; mining 
building, 350ft. by 700ft., 5 acres; transportation building, 250ft. 
by 960ft., 55 acres; power buildings, 130ft. by 500ft., 1} acres ; 
agricultural hall, 500ft. by 800ft., 9 acres ; fisheries hall, 150ft. by 
400ft., 14 acres ; horticultural hall, 250ft. by 1000ft., 5} acres; 
aquariums, 225ft. diameter, each 4 acre area; U.S. Government 
building, 350ft. by 420ft., 34 acres ; Illinois State building, 430ft. 
by 160ft., 1% acres; administration building, 225ft. by 225ft., 
1 acre; women’s buildings, 200ft. by 400ft., 2 acres; total, 93 
acres. The site now definitely decided upon is Jackson Park, an 
area of 500 acres on the shore of Lake Michigan, where will be a 
harbour, pier, &c., for steamboat landi: and nautical displays. 
There will be considerable space occupied by lagoons and a natural 
island. It has been decided that there shall be a tower, and it 
will be 1300ft. high, a the Eiffel Tower in height, but— 
judging from the published plans—very inferior in general design 
and outline and in decorative detail. 

sroposed is an iron leaning tower. The engines in the main power 

ouse will be of 20,000-horse power. Contracts have been let for 
the plans of the buildings, which are to be of iron, glass, and a 
plaster material on canvas backing, known as “mast.” The 
sewerage, water supply, railway tanks, transportation facilities, 
and landscape gardening have also been decided upon. 

South American projects.—The Cartagena Terminal and Improve- 
ment Company has been organised, and has uired concessions 
for developing trade in the United States of Colombia. A port is 
to be established at Cartagena, fifty-two miles from the mouth of 
the Magdalena River, and as there is considerable navigation on 
this river, although it has no good port facilities at its mouth, a 
railway will be built from the port to the river. This railway will 
be fifty-two miles long, through level country. It will have a 
gauge of 3ft. Other lines of railway are also included in the con- 
cession, as well as rights to collect tolls from wharves and ware- 
houses for thirty-nine years ; a monopoly for thirty-nine years of 
the use of tugs, lighters, &c., in the port ; exemption from taxes 
and duty of all material for the railway and warehouses, and a land 


One of the latest novelties 


grant of about 400,000. acres of public lands. A cash subsidy of 
4166 dols. per mile will be paid on the railway. The operations 
contemplated by the P include the develop t of the fruit 
and timber trade, coal mines and a coaling station, establishment 
of banks, waterworks, electric light plants, street railways, high- 
ey and the improvement of navigable streams. Cartagena is 
eight days by steamer from New York, and five days from New 
Orleans. An American syndicate has also acquired from the 
Government of Honduras concessions for a military road anda 
telegraph line from Tegucigalpa, tie capital city, to the east coast, 
and for a canal twelve miles long. A large land grant is part of 
the concession. The concession held by New York parties for the 
Honduras North Coast Railroad has not been used as yet. The 
latest news of the projected Honduras inter-oceanic railway is that 
a French syndicate will build a line from the Pacific coast to 
Tegucigalpa. 

Tnloading ballast trains.—For widening embankments or deposit- 
ing ballast the usual American practice is to haul the material on 
long fiat cars, with low removable sides and ends. The cars are 
about 34ft. long, carried on two four-wheeled trucks or bogies. 
On reaching the spot where the material is to be deposited, the 
sides and ends of the cars are removed and the brakes set on all 
the cars. On the rear car is an unloading plough, arran, to force 
the material off both sides or one side of the car, the plough being 
guided by projections on the sides of the cars, A hauling rope or 
cable is attached to the plough and to the locomotive, and the 
engine is then run ahead, hauling the plough along the cars and 
throwing off the earth or ballast. During winter, with frozen 
material, one engine will sometimes not be able to pull the plough, 
and if two engines are used the friction will be so great that the 
brakes will not hold the cars, and the whole train will be pulled 
forward. In a case of this kind during the last winter the con- 
tractors mounted a powerful hauling engine on the car next to the 
engine, and supplied it with steam by a flexible connection with 
the engine boiler. This plan proved very satisfactory, not only 
doing the work quickly and well, but also effecting a very con- 
siderable saving in time in not requiring the engine to run ahead 
and then back, and the trouble with the long cable lying along the 
track. The plan is applicable for all kinds of material, and the 
same contractors have now fitted up a car with an engine and boiler 
for use in such work. 
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AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

THE New South Wales Government Statistician has published a 
statistical account of the Australasian Colonies for the purpose of 
affording the latest information to the delegates of the Federal 
Convention now sitting. The following extracts are taken from 
the above-named authority. 

Construction of Railways to 1889. 





Government lines 


Length of lines open. open for traffic to the 
































close of 1889. 
—— Gauge. | ————__—_—_—_—— 
— ; Total cost of Average 
—— bored Total. | construe- — cost 
| - tion. per mile. 
Miles. Miles Miles. | ft. in. | £ £ 
New South Wales | *2,182 81 | 2,263 4 84 | 30,555,123 14,003 
a 2,198 _ 2,198 5 3 | 29,125,280 18,245 
Queensland .. 2,064 — 2,064 3 6 | 13,332,046 6,460 
South Australia ..| 1,756 18 1,774 {3 §}) 10,076,376 6,251 
Western Australia) 204 295 499 3 6 | 871,377 4,271 
Tasmania a 204 170 374 3 6 1,549,848 7,597 
New Zealand... 1,809 103 1,912 3 6 13,899,955 7,68t 
Australasia .. ../ 10,417 667 11,084 — | 100,310,005 9,629 
* To June, 1890. le ee 
Receipts. pet Net earnings. 
£ £ & 
New South Wales . 2,633,086 1,665,835. 967,251 
Victoria .. .. .. .. 3,110,140 1,945,887 .. 1,164,303 
Queensland .. .. .. 796,344 594,649 201,695 
South Australia 927,812 519,978 407,834 
Western Australia 40,849 54,339 —* 
Tasmania .. .. . ae 75,925 57,831 18,094 
New Zealand .. 1,095,569 682,787 412,782 
Australasia -- 8,679,725 .. 5,521,256 3,158,469 
* Loss £18,490. 
Population Density and Area. 
Population per Square miles of 
Colony. mile of line territory per mile 
open. of line open. 
New South Wales .. 496 137 
a 508 40 
Queensland = 196 324 
South Australia... 183 509 
Western Australia .. 90 2185 
Tasmania .. 405 70 
New Zealand 325 55 
Australasia ee 2 ok — ae 285 
Goods Tonnage in 1881 and 1889, 
: 1881. 1889. 
Colony. Tons. Tons 
New South Wales. . 2,033,850 3,788,950 
are 1,249,049 3,372,158 
Queensland .. 161,009 835,139 
South Australia 646,625 962,803 
Tasmania 44,396 110,949 
New Z 523,099 1,954,326 
Australasia ote io ane OE - 11,024,125 
Density of Population per Square Mile. 
1860. 1870. 1880. 1889, 
New South Wales 1°12 160 2°39 4. 3°61 
Victoria $2. 20 6°12 8°27 979 .. 12°72 
Queensland sie re 34 .. 60 
South Australia .. eo “30 “86 
Western Australia .. a 03 04 
Tasmania .. 3°35 3 84 4°38 5°78 
New Zealand “76 2:38 4°64 5°93 


Although it is only a little more than a century since the com- 
mencement of Australasian settlement, the trade of these Colonies 
with the United Kingdom is only exceeded by that of India, while 
it is largely above that of any other of the British Possessions, 


1879. 1888. 
£ £ 
India .. .. 47,412,895 64,593,950 
Australasia .. = 41,932,244 58,860 908 
Canadian Dominion si 16,564,556 17,960,255 
Cape Colony and Natal .. 10,980,255 12,049,178 
Straits Settlements .. 4,747,993 .. .. .. 8,004,107 
Total Tonnage entered and cleared, 1889. 

No. of vessels. Tonnage. 

New South Wales .. - OMe... 5,321,179 
Vietoria .. «. 5,741. 4,599,178 
Queensland “ 1,533 1,001,009 
South Australia .. 2,239 2,128,504 
Western Australia . 604 1,004,818 
Tasmania .. 1,661 912,243 
New Zealand 1,543 1,195,886 
Australasia 19,894 .. 16,162,820 


The Mort’s Dock and Engineering Company, of Sydney, has just 
completed a hopper barge for the Harbours and Rivers Department, 
Sydney. It is the first vessel built in the colony provided with 
triple-expansion engines, The cylinders are 17in., 27in. 





and 
45in., with a stroke of 30in. The indicated horse-power is 860. 





LAUNCHES AND TRIAL TRIPS. 


Messrs. Fleming and Ferguson, Paisley, launched on the 23rd ult. 
the steam yacht Hermione, built by them to the order of Messrs, 
Allan, of the Allan Line of steamshi The Hermione is a yacht 
of 329 tons measurement, and will + fitted by the builders with 
a set of their patent a engines to indicate about 1000-horse 
“se which, it is expected, will drive the vessel at a high rate of 
8} . 

On the 23rd ult. the s.s, Pembridge, a steel screw steamer built 
by Messrs. Sir Raylton Dixon and Co., Middlesbrough, took her 
trial trip from the Tees. ‘This vessel, which has been built to the 
order of Messrs. J. Temperley and Co., of London and Newcastle, 
is built on the web frame principle, with long full poop, raised 
quarter-deck and forecastle. Her leading dimensions are:—Length 
over all, 323ft. Gin.; breadth, 41ft.; depth moulded, 23ft. 14in.; 
with a deadweight capacity of about 4300 tons, Her engines have 
been fitted by Messrs. T, Richardson and Sons, of Hartlepool, on 
the triple-expansion system, with cylinders 23in., 38in., and 62in., 
by 42in. stiebe. We are informed that, after a satisfactory trial, 
the vessel proceeded to Cardiff. 

On the 25th ult. Messrs, Ropner and Son launched a steel 
screw steamer, named the Phyllis, of the following dimensions, 
viz., length over all 301ft., breadth 39ft., depth peta 21ft. 10in. 
She has a short full poop, in which is fitted accommodation for 
captain and officers, with raised : peta deck, long bridge, extend- 
ing to foremast, short well and topgallant forecastle, cellular 
bottom for water ballast ; is built on the web-frame principle, 
classed 100 Al at Lloyd’s, will carry 3600 tons, and have all the 
latest improvements for a first-class cargo steamer. Her engines 
are triple expansion, by Messrs. T’. Richardson and Sons, Hartle- 
pool, having cylinders 22in., 36in., and 59in. by 39in. stroke, with 
two large steel boilers, working at 160 Ib. 

On the 25th ult. the Tyne Iron Shipbuilding Company, of 
Willington Quay-on-Tyne, launched a stee) screw steamer, named 
the Cape Corrientes, and of the following dimensions, viz.:— 
Length, 300ft.; breadth, 38ft. 8in.; depth, 23ft. 2in. moulded ; 
and to class 100 Al at Lloyd's on the partial awning deck rule. 
This vessel has water ballast fitted right fore and aft on the cellular 
system, and is also fitted with all modern improvements for the 
rapid loading and discharging of cargo, including four large 
double-cylindered steam winches, direct-acting steam windlass, 
large multitubular donkey boiler, steam steering gear by Messrs. 
Harrison, and Hastie’s screw gear aft. The engines, which are to 
be supplied by the North-Eastern Marine Engineering Cv., are of 
the triple-expansion type, having cylinders 23in., 38in., and 63in. 
by 42in. stroke, and working at a pressure of 150 Ib, 


Messrs. W. Doxford and Sons launched from their yard at 
Pallion yesterday the beautifully modelled cargo steamer Clan 
Macintyre, built to the order of the Clan Line Steamers, Limited, 
managed by Messrs. Cayze, Irvine, and Co., of that city. The 
vessel is steel throughout, built to Lloyd’s 100 Al class, and her 
dimensions are :—Length, 312ft.; breadth, 39ft.; depth, 24ft. Sin. 
The engines are the ordinary triple-expansion three-crank, by 
Messrs. Doxford, the cylinders being 23in., 37in., and 62in., by 42in. 
stroke, supplied with high-pressure steam by two large boilers with 
Howden’s forced draught. She is fitted with steam winches by 
Welford Bros., of Pallion, — adapted for quick discharge, 
driven by large donkey boiler, 1001b. pressure, supplied by the 
Tyne Boilerworks Company, of Low Walker. The saloons and 
cabins are placed under bridge, while the captain’s room is on 
bridge deck, abaft wheel-house, all neatly got up in polished 
hardwood, while the native crew are in the poop, a petty officers 
are accommodated in bridge sides and forecastle. This vessel is a 
duplicate of the Clan Macneil and Clan Macleod, just completed 
by the same builders, the latter only being sent to sea this week. 
During construction the vessel has been under the superintendence 
of Mr. J. Lyall, the company’s superintendent, and while the 
vessel took the water she was gracefully christened the Clan 
Macintyre by Mrs. Sibery, wife of Commander Sibery, N.R., who 
will command the vessel. 


The Campbeltown Shipbuilding pag ee launched the Brio 
at Campbeltown, Firth of Clyde, on Thursday, the 23rd ult., 
a handsomely modelled steel screw steamer of 1850 tons dead 
weight. Dimensions :—225ft. (B.P.) by 32ft. 8in. by 17ft. 4in. 
moulded, og ge Egg sag ag engines, l7in., 27in., 
and 44in., by 33in, stroke, by Messrs, Kincaid, Clyde Foundry, 
Greenock. This steamer has long raised quarter-deck, bridge 
deck extending forward of foremast, topgallant forecastle, water 
ballast in double bottom, complete and 7, en ge! facilities, 
Emerson, Walker, and Thompson Brothers’ direct-acting steam 
windlass, steam steering gear, and Hastie’s screw steering gear aft. 
All the latest improvements for navigating the ship economically, 
and for the speedy loading and discharging of cargo, have been 
—, including large steam winches, Clarke Chapman's 
“Victoria” donkey boiler of large dimensions, &c. Steam will be 
supplied by a large main boiler having three corrugated furnaces. 
It is expected an average speed of Of knote—tonded, at sea, ona 
moderate consumption of fuel—will be attained. The vessel has 
been built to class 100 Al at Lloyd’s under special survey, for 
Messrs, R. B. Fenwick and Joseph Reay, Newcastle-on-Tyne, and 
is intended for their special trade. Captain Harland, super- 
intendent over the y's st 8, superintended the 
completion of the vessel, 


The new Wallasey ferryboat Thistle, built to the order of the 
Wallasey Local Board by Messrs, J. Scott and Co,, Kirkcaldy, bad 
her official trial trip on Saturday week. She was commanded by 
Captain Potter—commodore captain of the Wallasey ferryboats— 
and there were on board Mr. J. Herron, chairman of the ferry 
committee, and other members of the local board. The trial con- 
sisted of a series of runs on the measured mile, when a mean — 
of a little below 124 knots was obtained, which was, as the chair- 
man—Mr. Herron—remarked, a little below the contract, but 
would answer their pur very well. The dimensions of the 
Thistle are:—Length 150ft., beam 26ft., depta 10°7ft., with a 
draughtof 5°4ft. Thisdraughtissmaller than that of any of the other 
boats, and is a point which our many readers will agree with us in 
regarding asa valuable feature, in view of the depth of water at 
the stages. The Thistle has been supplied with a set of diagonal 
compound surface-condensing engines. The cylinders are 30in. 
and 57in. in diameter, with a stroke of 57in. They develope about 
800-horse power. There are two steel boilers, which supply steam 
at a pressure of 100 1b. to the square inch. The hull is divided 
into twelve water-tight compartments by bulkheads extending to 
the main deck, and we are informed that the vessel is thus 
practically unsinkable. The saloon is 116ft. long by 14ft. wide 
and 8ft. high. The promenade deck has an overhang of 2}ft., thus 
affording greater space above and shelter below. An improvement 
has been effected in the means of gaining access to the promenade 
deck by which the crowding around the gangways, which is such 
an objectionable feature of the other paddle boats, will be avoided. 
The Thistle will be certified to carry one thousand two hundred 
passengers, 
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Tur Proctor Steel Tower at the Chicago World's 
Exposition is to be 1155ft. in height, and will resemble the Eiffel 
Tower, though it wil! be inferior, in its general appearance. It 
will be hexagonal in plan, instead of square, however, and will 
have a larger base and start at_a smaller angle with the vertical 
than the Eiffel Tower. The designer of the tower is David A. 
Proctor ; the architects are Holabird and Roche, and the engineer 
is Corydon T. Purdy, all of Chicago. The contract for erection 
has been let to the Gis. A. Fuller Co. The steel, of which 7500 
tons will be required, will be furnished by Carnegie, Phipps, and 
Co. The elevators will be furnished by the Hall Elevator Co. 


The total cost of the towe + is estimated at 3,000,000 dols, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

EconoM1gs in production form one of the chief subjects to which 
attention is just now being given by Midland iron and steel manu- 
facturers and engineers. Carefulness in this respect is held at date 
to be particularly necessary, and any practical suggestions which 
are avaijable in this direction receive close consideration. There 
was a time when Great Britain produced the largest output of any 
country in the world. But we are now in this respect over- 
shadowed by the United States, and the: manufacturers of Staf- 
fordshire, as well as of other iron and steel-producing districts, 
recognise the necessity, if they are to hold their own in the 
various markets of the world against other countries who have 
enormous outputs, of being able to make as cheaply as possible. 
The necessity for such a policy has been very well enforced since 
last issue, in the course of proceedings in connection with the 
annual dinner of the South Staffordshire Institute of lron and 
Steel Works Managers. Mr. Herbert Pilkington, of Apedale, 
North Staffordshire, who has been elected President of the Insti- 
tute twice in succession, directed attention to the increasing extent 
to which some of our foreign markets were making their own iron 
and steel. He wisely enforced the necessity for the economy to 
which allusion is made above—an economy which the discussion of 
iron and steel ee gem which is continually taking place at this 
and other kindred institutes, is eminently calculated to produce 
China, for example, whilst pursuing an enlightened policy with 
regard to railway extension, is, pari u, making preparations to 
herself manufacture the iron and steel therefor, and similar 
instances could be adduced from other countries, 

At the same time, although the past decade has certainly been 
bad for the coal trade, it bas not been, comparatively speaking, any 
worse for fuel than for iron or steel, and manufacturers were to be 
found on ’Change this—Thursday—afternoon in Birmingham con- 
tinuing the protest which for some time past they have entered 
against the heaviness of their fuel bills. Yet coke could not be 
obtained at under from 17s. to 18s, 6d. for Derbyshires, and from 
18s. 6d. to 20s. for South Yorkshire sorts, Durham descriptions 
being also correspondingly high. 

Alike in crude and finished iron producers reported that although 
orders were not large, yet consumers were pressing for rapid 
deliveries. This was interpreted to mean that the licy of holding 
back orders which has lately been =p te pending definite in- 
formation as to the course of the market has been checked by the 
lowness of stocks. It is considered to be a good sign that con- 
sumers appear to be at last of opinion that no reduction can be 
looked for, at any rate at present, and that they are therefore 
specifying for the fulfilment of their requirements. The general 
tone was therefore perhaps a shade better this afternoon, although 
it was admitted that there was still room for plenty of further 
improvement, 

arket prices for Midland pigs were about 45s, for North- 
amptons, and from 46s, to 47s. 6d. for Derbyshires, according to 
brand. Staffordshire makes are unaltered on previous quotations, 
at figures ranging from 97s. 6d. for all-mine cold-air, down to 
39s. 6d. for cinder sorts. It is stated that some of the Derbyshire 
owners who also have collieries, although making a profit upon 
these last-named properties, are losing upon their blast furnaces, 
and certain of them are therefore known to be considering the 
advisability of blowing out, lest their reverses on pig iron should 
entirely consume the profit which they make on coal. 

Some large orders for iron of various descriptions have come 
forward from Australia by the last one or two mails, and are now 
lying in merchants’ hands. The classes of iron ordered are sheets, 
hoops, strips, &c., but exceedingly low prices are attached. It is 
becoming the usual thing now for Australian buyers to give a limit 
with their orders, as has long been the case with Indian importers, 
and this necessitates merchants holding in the orders until they 
consider that bottom prices have been touched. 

Except as regards some of the orders for we this is the course 
which the merchants are just now taking, but directly they believe 
there is no chance of further fall in iron, the orders will be rapidly 


r| ° 

: The setting in of the navigation season in certain of the northern 
latitudes, such as Canada and the Baltic, improves the outlook. 
Chili and the Argentine Republic are at present poor customers, 
but Brazil continues to take fairly good shipments, and the satis- 
factory condition of this market, particularly for machinery, and 
millwork and steam engines, in comparison with other parts of the 
South American continent, was evidenced in a gratifying manner 
by the lately-issued Board of Trade Returns for the first quarter 
of the year. 

Marked bars were this afternoon quoted £8, merchant sorts 
£7 5s., and common £6, 

Plates, angles, tees, and bars for railway wagon building are in 
large request, the wagon builders being all very busy. 

A quiet trade continues to be done in plain sheets, at £6 15s. to 
£7 for singles and £7 5s. for doubl Galvanised sheets droop at 
£11 17s. 6d. to £12 for 24 gauge, though an exception may be 
made in the case of South Africa, which market is just now buying 
fairly well. Orders for Australia and India continue to be 
characterised by the extremely low prices specified. 

The bar and hoop mills of Messrs. Plant and Fisher, Dudley 
Port, which have been laid off for six or eight weeks, are about to 
be restarted by Messrs. Skidmore and Jones, of Netherton, 

India is taking considerably of heavy ironfoundry just now in 
connection with the erection of waterworks’ extensions, and the 
same market is also buying machinery, sheathing, nailrods, and 
galvanised sheets, 

Machinery is more than ever proving its superiority to hand 
labour in the lock trade, and the immense orders which manu- 
facturers in this district can now get out in a short time with the 
aid of machinery is something astonishing, and at such prices as 
hand labour cannot at all compete with. 

Satisfaction is expressed among the Black Country chain manu- 
facturers at the result of the attempt by operatives to impose a 
Parliamentary restriction upon the employment of family labour. 
Before the Standing Committee on Trade, which this week met to 
consider the Factory and Workshop’s Bill, a pro was made to 
include a new clause, which provided, amongst other things, that it 
should not be lawful in Worcestershire or Staffordshire for any 
female for the purpose of making chains, to cut or work bars or 
rods of iron which d in diameter ,f,in., or for the purpose 
of making nails, spikes, or rivets, to cut or work bars or rods 
of iron which exceeded in diameter }}in., providing that in the 
work of pointing only a female might work rods or bars of iron of 
the size in diameter of }$in., or half an inch. The Home Secretary 
opposed the clause, stating that be could not help feeling that it 
was'men’s trade unionism that wanted to take this work out of the 
women’s hands. After receiving a deputation of the women, he 
could not find that this work really did them harm, and therefore 
the clanse proposed was ‘y. Ultimately the proposition 
was rejected by nineteen votes to twelve votes. 

It is stated that chain works are to be opened on the co-operative 
principle at Cradley Heath in the course of a few months. The 
preliminary steps have already been taken, and it is anticipated 
that nearly the whole of the members of the Chainmakers’ Associa- 
tion will be supporters of the movement, 




















NOTES FROM LANCASHIRE. 


(From our own Corr ) 
Manchester.—THE upward movement in warrants during the 
week has to some extent stimulated inc buying on the part 
of consumers who have been holding back or working on very 
short supplies, but apart from the possibility that the present 
low price of pig iron being so much under actual cost may give 





permanence to at least some portion of the recent rise, there 
is still a general disinclination to regard the advance in warrants 
as anything more than a speculative operation. There has been 
no appreciable upward movement in makers’ prices, although, 
when they have been selling pretty freely recently at very low 
figures, they are naturally less eager to entertain further 
business, except they can get slightly better prices, whilst, as 
regards the iron-using industries, there is still an absence of any 
improvement which could of itself bring about an upward move- 
ment in the market. The prevailing feeling throughout the iron 
trade continues to be one of doubt with regard to the future, and 
although there bas been more buying going on during the last 
week or so, it has not been in any large quantities or for long for- 
ward delivery, both makers and consumers still preferring to limit 
their operations as closely as possible to hand-to-mouth requirements 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but the business doing generally was only small, and 
there was evidently a falling off in the increased wei; it of buying 
which had been going on previously. The Lancashire, pig iron 
soma were nominally unchanged, 44s, for forge to 45s. for foundry, 
ess 24, being about the average figures for delivery equal to 
Manchester ; but local makers are not actually quoting in the open 
market, and are doing very little business, except when they have 
specially favourable rates of carriage. During the week there has 
been a fair amount of business doing in some of the district 
brands, chiefly Lincolnshire, and makers are now holding out for 
rather better prices, In Lincolnshire brands, where sales of forge 
iron have been made at about 42s. to 42s, 6d., makers are now 
holding to 43s.; and foundry, which has been sold at about 43s, 6d. 
to 44s,, is not now quoted under 44s, 6d., less 24, delivered equal to 
Manchester; but at the hizher figures no transactions of any 
importance are reported. Derbyshire brands remain without 
material alteration, 43s. to 43s. 6d. being still about the average 
figure for forge, and 47s. to 47s, 6d. for good foundry qualities. 
less 24, delivered hére. Quotations for outside brands have vari 
considerably, owing to the fluctuation in warrants; but good 
foundry Middlesbrough could be bought without difficulty at about 
47s, 4d., although some makers are gy Meeg to 47s. 10d. and 
48s, 4d., whilst Eglinton ranges from 55s. 6d. to 6d., net cash, 
delivered equal to Manchester. 

Here and there rather more business is reported to be stirring 
in finished iron, and some fairly large orders have been coming 
forward from the Colonies ; but g lly there is no appreciable 
improvement to report, and in most cases fo! are only kept 
going from hand to mouth, with quite as low prices as ever having 
to be accepted. Delivered in the Manchester district, bars do not 
— more than £5 15s. to £5 17s. 6d.; hoops; £6 to £6 2s. 6d.; 
and sheets, according to quality, from £7 and £7 2s. 6d. to £7 5s. 
and £7 7s, 6d. per ton. 

Business to only a limited extent is reported in either raw or 
manufactured steel. For hematites there have only been very 
moderate inquiries, and good foundry qualities, delivered to con- 
sumers in the Manchester district, are obtainable at about 59s. to 
59s, 6d., less 24. In steel plates a few small orders have been given 
out at low prices. Best boiler-making qualities have been obtain- 
able at about £7 5s. to £7 7s. 6d., delivered to consumers in the 
neighbourhood of Manchester; whilst in steel ship plates small lots 
for prompt delivery have been obtainable at @ de £6 7s. 6d. to 
£6 10s., delivered ex steamer Liverpool. These figures, however, 
do not represent the prices at which makers are willing to contract 
forward, and, in fact, in many cases there is evidently a determina- 
tion to suspend making altogether for the present until business is 
possible on a more satisfactory basis, the prices now current being 
very considerably below the actual cust of production. 

In the metal market a fair demand is still reported for various 
descriptions of manufactured goods, and for delivery in the 
Manchester district the quotations are about as under:— 
Solid-drawn brass boiler tubes, 7}d.; solid-drawn brass surface- 
condenser tubes, 8#d.; solid-drawn copper tubes, 8}d.; brazed 
copper gas and steam tubes, 84d.; brazed brass gas tubes, 8d.; 
brass wire, 64d.; copper wire, 8}d.; rolled brass, 64d. to 7d.; sheet 
brass, 74d.; and wrought copper rivets and washers, 9d. per lb. 

The leading engineering industries of this district are still 
generally well employed upon work in hand, machine tool makers 
reporting a fair weight of new orders coming forward, whilst 
boilermakers have sufficient work to keep them e' for some 
months to come, and locomotive and railway carriage builders 
have contracts that will carry them over the — portion of 
the present year. Amongst stationary engine builders, however, 
there is a decided slackening off, and, as regards general engineer- 
ing, the outlook is only very indifferent, so far as new work is 
concerned, and in most cases engineers are beginning to see the 
end of their contracts, with very little new work in prospect. As 
regards the shi —t industry, the outlook is very discouraging. 
There is not only very little new work actually in negotiation, but 
inquiries do not indicate that new b of an t is likely 
to come forward. Messrs. Laird Bros., of Birkenhead, are still 
very busy on the important contracts they have in hand, and are 
preparing to lay down a large steamer specially designed for the 
cattle trade, which has become a very important branch of ocean 
traffic, and has necessitated recently the building of quite a 
number of vessels specially constru for the conveyance of large 
numbers of cattle. With regard to the other yards on the Mersey, 
the reports are that there is absolutely nothing of any moment 
coming forward. 

Messrs. Fawcett, Preston, and Co., of Liverpool, have in hand 
an important contract for the construction of three powerful 
cotton presses of special design for India. The feature of these 
presses, which are termed the ‘“Four-cylinder Cyclone Press,” are 
that they are fitted with a revolver carrying three chambers, and 
there is a lower deep fixed box, by which arrangement three 
separate processes in connection with the baling of the cotton can 
be carried on simultaneously, and they are capable of turning out a 
completed bale per minute. One of these presses is being con- 
structed to deal with a larger weight of cotton than hitherto, and 
has been designed to take in bales of 600 Ib. weight in the place 
of the usual weight of 400 Ib. 

Practically the men engaged in the engineering trades in the 
Manchester district have gained their point with regard to the 
reduction of the began I hours to fifty-three per week. Several of 
the large firms have held to the decision come to by the Manchester 
branch of the Iron Trade Employers’ Association, not to give a 
definite reply to the men’s demands until the matter had been 
referred to the general committee of management, and as a result 
the men at the above establishments have ceased work during the 
past week. So large a proportion of the a bave, how- 
ever, given way that it is scarcely probable the firms who have 
not so far granted the concession will hold out longer than the 
present week. Of course, it can scarcely be expected that 
the engineeri trades union organisations will allow the 
question to rest here, and similar demands for fifty-three hours per 
week may be anticipated in other inland industrial centres. A 
very sore point with the engineering firms in this district is the 
much lower rate of wages which the men are allowed to accept in 
Yorkshire engineering centres, as compared with Manchester 
and district ; and it is contended that if the men are to have these 
concessions, all competing districts must be placed on precisely the 
same level, both as wages and hours, As it will 
certainly have the effect of raising in the minds of employers the 
much larger question of wages, and the necessity of some sub- 
stantial reduction to meet the altered industrial conditions through- 
out the country. 

At a numerously attended meeting of the Iron Trades Employers’ 
Association, held in London on Wednesday, with reference to the 
men’s demand for fifty-three hours in the Manchester district, it 
was resolved that, considering so many employers had already 
given way, the Association could not advise further resistance to 
the demand. The employers holding out have consequently now 
ae Nco8 the demand, and work where stopped has been generally 
resumed, 

















In the coal trade, although house-fire qualities continue in good 
demand, other descriptions of fuel for iron-making, steam and 
general manufacturing purposes, are only in moderate request, with 
supplies becoming more plentiful and prices for some sorts rather 
easier. At the pit mouth best coals are still firm at 12s. 6d.; 
seconds, 10s, 6d. to 11s.; and common house coals, 9s. 6d. per ton ; 
but steam and forge coals can be bought at 8s. 6d. to 9s.; burgy, 
7s. 3d. to 7s. 9d.; the better qualities of slack 6s. to 6s. 6d.; and 
common sorts as low as 4s. to 4s. 6d. per ton, at the pit mouth. 

Barrow.—There is a better tone in the hematite pig iron trade 
this week, and a fuller business has been transacted at 48s. 6d. per 
ton net cash for warrants, while business in Bessemer mixed 
numbers is being done at 49s. 6d. to 51s. 6d. per ton net, f.o.b. 
There is not much business in forge and foundry iron, but Bessemer 
is in fuller request on the part of steel makers, The orders in hand 
are fairly large, and makers are ay to realise the prospect 
of better trade, and a position which, at any rate, will somewhat 
more than justify the present rate of output. Forty furnaces are 
in blast, and thirty-seven are standing idle. Stocks have been 
reduced this week to the extent of 5104 tons, making the decrease 
from the beginning of the year 45,514 tons, and leaving in stock 
163,871 tons. Forty-seven furnaces were in blast at this time 
last year. 

The steel trade is busier, and is likely to remain so, ‘as fuller 
orders are to hand for Bessemer and Siemens-Martin qualities. 
Orders for heavy rails have been booked for nearly 30,000 tons ; 
but light rails are rye. as also are colliery sections. In steel 
shipbuilding material there is a poor inquiry, and orders do not 
evince any indications of expansion. The business in hoops is 
good, and heavy steel castings are in full request. Other classes of 
steel are in fairly good demand. 

The shipbuilding and engineering trades are busy, but prospects 
are considered very Boers and both in important and secondary 
orders the business offering is likely to result in the placing of good 
contracts at Barrow. 

Iron ore is in quiet request at 10s. to 10s. 6d. per ton net at 
mines for ordinary qualities. The mines are quiet, and the accu- 
mulation of metal at mines is increasing. 

Coal steady. Coke is in fair Samal at 18s. to 20s. 6d. per ton 
delivered at West Coast furnaces. Shipping is fairly, but not 
briskly employed. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

VERY = embarrassment is being caused in our large work- 
shops and other business establishments by the prevalence of the 
influenza epidemic. It has paralysed several of the smaller works, 
whole departments requiring to be closed through lack of employés. 
In the East-end absentees are reported by the Condeed in some of 
the places; managers, foremen, and artisans are all equally 
affected. Orders are thus delayed, and loss is caused by goods 
being kept later, through certain processes having to wait the return 
of the special hands. At the post-office fully one-third of the staff 
is off duty ; the railway companies are affected to about a similar 
extent, except in the locomotive department of the Manchester, 
Sheffield, and Lincolnshire Railway, where eighty men are off duty 
out of a total of 400. The Midland goods department has felt the 
plague even more severely, some 130 men being struck down, in- 
cluding thirty or forty clerks. The epidemic extends to doctors, 
clergymen, and literary men; to printers and artisans; to cab- 
drivers and policemen ; to merchant princes in their palatial West- 
end houses, and paupers in the workhouse. It is rather curious to 
note that the females engaged in the confectionery trades have 
suffered more acutely perhaps than other classes. We had the 
affliction in a serious form last year, but nothing at all com- 

to the outbreak of this year. The English death-rate 
uring the epidemic of 1890 reached 38°7. Last week’s death- 
rate was 57°5 per 1000 per annum. The total number of 
deaths in Sheffield last week was 375, of which 173 were due 
infl , bronchitis, and pneumonia, and an increased death- 
rate of 69 from other causes. When the epidemic was at its worst 
last year, the deaths from influenza were 14 in the tenth week, and 
never exceeded that number. Last week they reached 55. 
Pneumonia claimed 47 deaths, the same as last year; but while in 
1890 the mortality from bronchitis was about normal, there were 
71 deaths from that cause last week. The wind veered round from 
the east to the south-west on Tuesday, and rain fell on Wednesday. 
The change to warmer weather has had a most gratifying effect, 
and it is reported at various works as I wun -Siciaasion evening 
—that a considerably larger number have returned to their 
employment than during any day since the epidemic set in. 
here is no improvement in the pig iron trade. Prices are some- 
what weaker than a fortnight ago. Makers of hematite are 
quoting from 56s, 6d. to 57s. 6d., and common forge iron is offered 
at 41s. to 42s, Two years ago hematites were about at the same 
figures, when they to take an upward turn. At present 
prices pig iron cannot be profitably made. A slight improvement 
is reported in Bessemer steel; while £6 5s. is asked for small 
uantities, £6 to £6 2s. 6d. is accepted for large lots. Siemens- 
Martin steel fetches £6 15s. to £7 per ton. A fair amount of 
business is reported at these figures. 

Coal and coke are rather easier at many of the South Yorkshire 
collieries. Stocks of coal are beginning toappear. The protracted 
cold weather has been a great boon to coalowners and merchants, 
a good demand having been maintained during the spring monthé 
from London and the South. The best thick seam has been freely 
sold at lls. to lls. 6d. per ton; soft coal, 9s. 6d. to 10s. 6d. per 
ton. Steam coal for the Baltic makes 10s. for best South Yorkshire 
‘*hards;” screened nuts, 7s. 9d. to 9s.; cobbles, 8s. to 8s. 6d.; 
engine fuel, 4s. 6d. to 6s. per ton. If the mild weather which set 
in on Wednesday is maintained, household fuel is certain to fall. 

In railway material the firms are busy on old orders, although 
a few lines have been booked recently for local companies. The 
Midland Railway Company are soliciting further tenders for tires 
and axles. The Indian railways have also yielded some good work 
in railway springs and axles. No alteration has. been made for 
some time in prices of finished material. There seems to be more 
inquiry for marine work, as if the shipowners realised that prices 
were now as low as they were likely to be. ‘ 

The lighter industries, particularly cutlery departments, are 
only quiet. Firms having an American connection find it almost 
impossible to send in goods at sufficiently low prices to cover the 
tariff, and the business in the lower grades is altogether at an end 
with the United States. The electro-plate trade is well employed 
in most of its branches, 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE iron and steel trades in all departments are as dull as ever, 
and the ‘‘ burst” in Scotch warrants being due entirely to specula- 
tion, has not had the effect of improving the market in the least. 
In no respect is bond fide trade showing any tendency towards 
better things, and the fact that not only merchants, but makers 
also, will sell pig iron at lower prices for forward delivery than 
they will take for prompt affords evidence what the general opinion 
of the future actually is. It is felt that directly the pressure in 
the Scotch warrant market is over—and that may be early next 
month—the prices will drop again, and those who have sold at 
38s. 6d. for June, July, and August deliveries of No. 3 Cleveland 
G.M.B. will probably find that they have done wisely, though 
certainly the price is not one that will yield any profits, and to 
most firms would mean a considerable loss. There is nothing in 
the aspect of affairs to justify people in expecting anything better 
than present prices for the summer months, which are always a 
quiet time. ‘ é 

If the trade doing during the spring is so unsatisfactory, that in 
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June, July, and August more favourable. It is 
noticeable that while mak ts are willing to sell for 
delivery over the summer, they will not contract for the autumn 
months, because there is a chance of a revival then. It is difficult, 
however, to see how prices can be much below what they are at 
present for pig iron, for coke has come down apparently about as 
much as it is likely to fall. It is this week ater dearer than it 
was last week; but that is a temporary matter, brought about by 
the miners’ strikes in Belgium and Germany, which are leading to 
supplies of coke being ordered from Durham. But these strikes 
are not likely to be of long duration, and consumers of coke here 
are ho'ding back. Coke ovens are being put out in consider- 
able numbers now, for the evalowners say they can sell the 
coal to geeater advan as coal than if they converted it 
into coke, and there certainly a rs to be a demand for all 
the coal that can be ae | us coalowners do not hesitate 
about stopping their coke overs, and this action counteracts the 
putting out of blast furnaces to some extent. Buyers cannot now 
get a good ave blast furnace coke below 13s. 6d. a ton, 
delivered at iddles h, though early in the week 13s. 3d. 
would have been taken. e Cleveland furnaces take 8000 tons 
less coke per week than was used in the closing quarter of last 
year, and when the additional furnaces which it is intended to blow 
out cease operations, the consumption of coke will be reduced by 
other 4000 tons per week. The Carlton Iron Company is about 
to blow out one of its three furnaces. About the only satisfactory 
features in the market are the improved shipments and the 
ae in stocks, a Pa 
e exports of pig iron have been quite up to an April average. 
Up to et ie they reached 77,468 tons, as compared 
with 61,808 tons in March to 29th and 70,499 tons in February. 
The total for the whole of April, 1890, was 76,306 tons. As regards 
stocks, it is expected that they will show a decrease of fully 
5000 tons, and some think even 10,000 tons. In April last year 
there was an increase of 3575 tons. In Connal’s stocks at 29th ult. 
there were 118,170 tons, a decrease for the month of 4524 tons. 
Makers and merchants have all the week been quoting 39s. per 
ton for prompt f.o.b. deliveries, and there has been business done 
at 38s. fi. but for summer delivery 38s. 6d. has been taken. It 
must be said, however, that some of the makers whose brands are 
in great repute on the Continent have not accepted less than 40s. 
for No. 3, and this figure they can still get. No transactions are 
recorded in Middlesbrough warrants, it is entirely to Scotch that 
the “‘squeeze” relates, and buyers would have no difficulty in 
getting all the Middlesbrough warrants they required. There 
would be no “squeeze” in Scotch either if the London 
qenmatom, who generally bought at prices considerably above 
ose now ruling, were not withholding their warrants in 
the hope of forcing up prices enough to enable them to dispose of 
the iron without loss. It is nearly two years since Cleveland iron 
was as much below Scotch as it is at present—it is 6s. 4d. below, 
whereas at one time last year it was 5s. above Scotch. It is now 
once more possible for Scotch consumers to profitably use Cleve- 
land iron, and there have been larger deliveries tv Grangemouth 
in uence, Middlesbrough warrants have been about 39s. 
all the week, whereas Scotch warrants aivanced 1s. 3d., making 
them 3s. 6d. above the worst price since 1889, which was 
on April 6th. Middlesbrough warrants are only Is. 104d. 
above the worst. Grey forge pig iron is in more demand 
for Scotland, but not more than 37s. 9d. will now be paid to 
ordinary makers. Local hematite is obtainable at 50s. per ton 
for mixed numbers, though most makers quote 5ls. Another 
cargo of 1800 tons of Spanish hematite pig iron has been imported 
into West Hartlepool from Bilbao for consumption at the West 
Hartlepool Steel Works. This is in fulfilment of an old contract 
made when it was rather difficult to procure local hematite pigs. 
It would not be easy now for the Spanish makers to compete with 
this country for local orders, especially when freights for ores from 
Bilbao to the Tees are so low, 5s. 44d. per ton being now the rate, 
and there is no lack of steamers. 
We understand that the Mickleton limestone royalties, near 
Barnard Castle, have been sold by the Teesdale Limestone Com- 
y, and that in future they will be worked by the Cargo Fleet 
Company. These quarries have been closed for some years, 
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50 each, other countries 164, the coastwise shipments being 2806 
oenient 4699 in the corresponding week of last year. The total 

ipments to date are 71,657 compared with 134,840 in the same 
period of 1890. 

The current prices of makers’ iron are as follow :—Govan, f.o.b, at 
Glasgow, per ton, No. 1, 46s.; No. 3, 45s. 9d.; Monkland, No. 1, 

bs. 3d.; No. 3, 46s.; Carnbroe, No. 1, 49s. 6d.; No. 3, 49s.; 
Clyde, No. 1, 58s.; No. 3, 53s. 6d.; Gartsherrie, No. 1, 60s.; No. 3, 
56s, 6d.; Summerlee, No, 1, 60s.; No. 3, 55s. 6d.; Langloan, No. 1, 
63s.; No. 3, 57s.; Coltness, No. 1, 68s.; No. 3, 56s. 6d.; Calder, No.1, 
6ls.; No. 3, 54s.; Eglinton at Ardrossan, No. 1, 50s. 6d.; No. 3, 
50s.; Dalmellington, No. 1, 54s.; No. 3, 50s.; Glengarnock, No. 1, 
60s.; No. 3, 52s. 6d.; Shotts at Leith, No. 1, 61s. 6d.; No. 3, 57s. 

The stocks of pig iron continue to decrease. The reduction in 
~ past week was about 3300 tons. This week it is likely to be 
ess, 

In some branches of the engineering trade full activity pre- 
vails, whilst in others complaints are heard of a shrinking of 
business. Marine engineers are in some cases getting very slack, 
and the prospect in their case is the reverse of cheering. The 
lenge amount of steam tonnage which has been lying idle, together 
with the very poor rates of freight obtained by the steamers 
employed, make it very unlikely that new contracts for steam 
vessels will be available in any considerable number until there is 
an improvement in the shipping trade. 

The iron-foundiog trade of Glasgow and the district has been 
steadily slackening for some time. The position of matters at 
present will be best understood by stating that the number of men 
employed in the trade is 30 per cent. fewer than at this time last 
year. In addition to the dulness of the trade, founders have had to 
contend with small prices and heavy cost of production, and they 
are now proposing to make a reduction in wages amounting to 
5 per cent. on piece work and one farthing per hour in the case of 
time workers. The reduction, it will be seen, is small, but the 
men have asked that it be put off till the Ist August, while the 
employers insist that it shall take effect from Ist May. This differ- 
ence of opinion will not, it is hoped, lead to a strike, for in the 
present circumstances of the trade the men could only make their 
position worse by resistance. 

The finished iron trade is quiet, and there is no improvement to 
report in it this week. The late reduction in the prices of bars 
has not, so far as can be ascertained, brought out any appreciable 
amount of extra work. Makers find it very difficult to keep their 
works going full time. The lowest e of common bars is quoted 
at £5 lds. 6d.; second grade, £6; highest grade, £6 2s. 6d.; best 
bars being 10s. per ton higher, and the prices subject to the usual 
5 per cent, discount. 

ere is a decidedly stronger feeling in the coal trade, which is 
attributed to an improvement in the export demand for Baltic and 
Mediterranean ports. Main coals have risen in the course of the 
week about 6d. per ton, and ell coal is also 3d. higher, steam coal 
and splint coal being practically unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE has been a slight improvement in pig iron during the 
week, prices being about 1s. per ton better, and though tin bar has 
remained at its old figure, and rails continue low in price and in 
small demand, still Welsh ironmasters are not without having faith 
inachange. This may account for the great stocking of pig going 
on at Cyfarthfa and elsewhere. One of the expectations, fi am 
told, is from Russia. The projected line into Siberia, and through 
Siberia into Kamscatcha, a distance of 5000 miles, would certainly 
lead to the pe of heavy rail orders, and amongst the favoured 
ones in the Russian estimation I may name Dowlais. Old inhabi- 
tants remember an order once bee | by Russia at Dowlais which 
took seven years to execute. 

This week there has been a little enforced idleness at Dowlais 
consequent upon the hauling of some of the machinery at the old 
Bessemer. 

While the stocking of pig and make of steel bar form the bulk 
of the work going on at most of the iron and steel works, it is 





owing to depression of trade; but they are now being reop 
and deliveries of limestone will commence almost immediately. 

The manufactured iron and steel trades could scarcely be in a 
worse condition than at present, as far as possibilities of realising 
profits are concerned. ost of the mills are short of orders, and, 
work being irregular, competition is very keen. Steel rail makers 
have reduced their quotation 2s. 6d. per ton, viz, to £4 10s., for 
heavy sections, but they cannot find purchasers even at this low 
figure. A somewhat stronger inquiry is reported for steel plates, 
as there is still a large amount of shipbuilding work in hand; 
indeed, the shipyards of this district are more fully occupied than 
those of any other centre. A large amount of Government work 
is in hand, and everywhere wages at the shipyards are upheld, not 
a single reduction having been made, though in all other depart- 
ments the men have had to submit to decreases in remuneration. 

It is proposed to establish another ship on the Tees, the site 
is on the left bank opposite Middlesbrough, and was formerly used 
for shipbuilding in the days of wooden vessels, but only three or 
four small craft were constructed there. It was originally the 
intention of the promoters of the new shipyard to establish them- 
selves at Whitby, but they were unable to secure the only avail- 
able site there at anything like a reasonable — Marine 
engineers are doing fairly well on old orders. he engineers 
employed by Palmer's Shipbuilding and Iron Company, 
at Jarrow-on-Tyne, have this week been on strike, owing to a 
dispute between themselves and another section of men with regard 
to the apportionment of the work. About 500 hands have been 
idle in of the dispute. The dearth of work has led 
Messrs, Cochrane, Grove, and Company, Ormesby Foundry, 
Middlesbrough, to discharge a considerable number of their fitters, 
mechanics, and smiths, and they have reduced the wages of the 
enginemen 5 per cent. Bridge builders are all well occupied, 
chiefly on railway bridges, and there is as large a turn-out of 
forgings as ever, particularly of stern frames for steamers. Iron 
founders are badly situated, and the production uf castings is much 
below what it was last year. 

At the meeting of the Cleveland Institution of Engineers, held 
at Middlesbrough on Monday, a paper contributed by Mr. William 
John Cudworth, one of the engineers of the North-Eastern Rail- 
way, on “‘ Railway Signalling,” was read. Mr. Cudworth exhibited 
the first signal lamp ever used on the Stockton and Darlington 
Railway. is was introduced in 1840, and was naturally a very 
primitive affair. 

The tenth general meeting of the North-East Coast Institution 
of Engineers and Shipbuilders was held at West Hartlepool on 
Saturday, under the presidency of Mr. Wigham Richardson. 
There was a discussion on Mr. W. Hék’s paper on ‘The Unsinka- 
bility of Cargo- ing Vessels;’ and one on “The Basis of 
Ships’ Scantlings,” by Mr. Petrie. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow warrant market has been very strong during the 

awed part of the week. The amount of business done has not 

very large, but warrants have been exceedingly scarce, and 
those in want of them have had to pay much nee prices. Cash 
warrants have risen on some days as much as 8d, aton. As there 
is no iron being delivered into store, no fresh warrants are being 
issued, so that the holders of those already in existence are able 
to obtain increasing prices. 

The shipments have been larger in the past week, gg to 
7039 tons, against 8496 in the same week of 1890. Italy took 1695 
tons, United States 807, Australia 417, Germany 285, Holland 280, 
France 200, Canada 135, Belgium 150, India and South America 





ticeable that a good deal of pig iron is being imported into Wales. 
One day this week Newport alone imported 1500 tons, and Swansea 
during last week received 1275 tons. 

On ’Change at Swansea midweek the following quotations ruled : 
Pig, Glasgow warrants, 45s. 54d.; Middlesbrough, No. 3, 39s. cash; 
Welsh hematite, 53s.; Welsh bars, £5 12s. 6d. to £5 15s.; steel 
rails, from £4 10s.; steel sheets, from £8; Bessemer blooms, £4 15s. 
to £4 17s. 6d.; bars, from £5 2s. 6d. to £5 5s.; Siemens, £5 10s. 
to £5 12s. 6d. 

Exports of iron and steel have, as usual, been limited, Newport, 
Mon., figuring most in rail iron, chains, &c., principally coastwise. 

As intimated last week, the clearances of tin-plates continue 
excessive, and the fullest activity exists in the trade, though, as a 
matter of fact, forward business is limited, and done with extreme 
caution. The great feature now, at Swansea in particular, is the 
depletion of stocks, This will be seen at a glance. Last week, 
stocks, in vans and warehouses, stood at 283,015 boxes. They now 
amount only to 237,682. The principal shipments have been to 
New York, Baltimore, and Philadelphia. Tonnage is daily 
expected in to load for the same destinations, and for Genoa and 
Hamburg. 

Swansea trade with San Fr shows ble animation, 
tin-plates, coke, and anthracite coal being the chief demand. 
There was a small fleet of steel sailing vessels in port this week 
which carry on the trade. 

There is no new movement in the tin-plate trade respecting the 
“stop month.” It is now tacitly understood that the stoppage 
will carried out. Some of the details are not arranged, and 
one of these is the payment of the men during the month. One 
suggestion is to pay them a fortnight’s wages, another that the 
men should begin saving forthwith, and upon their gross savings 
the employers will give so much per cent. Quotations remain 
much about the same. 

Cokes are offered at 16s. 3d. to 16s. 6d.; Bessemers, 16s. 6d. to 
16s. 9d.; Siemens, 17s. 3d. to17s. 6d.; ternes, 32s. 6d. to 35s.; and 
best charcoal, 19s, to 21s. 6d.; wasters, as a rule, are selling at 6d. 
per box less than primes, and for these there is always a market. 

The coal trade is as vigorous and as buoyant as ever, and though 
all authorities admit that the top has been reached, there are no 
signs yet of going down the hill. Midweek at Cardiff rates of 
best steam, for prompt shipment, were made at 15s., and 14s, 6d. 
was @ very common price. Slackness in the iron trade, and the 
laying up of vessels, seem to have no prejudicial effect so far, yet 
the experienced men in the trade keepa firm hand on the rein, 
and a keen look all around. “Any day, they admit, the change 


sa 





a cee. 

inary seconds are selling from 13s., and plenty of sales 
effected of small steam at 6s. to 6s. 6d. per ton. In house coal 
there is admittedly a quieter tone, which is likely to increase. 
There is no improvement in coke, and — are stationary. In 
— fuel a good deal is being done both at Swansea and Cardiff. 

e shipment from the former place last week was a large one, 
Prices from 13s. upwards. Iron ore is sluggish, quotations at 
Cardiff for Rubio are as low as 12s. 9d., and at Swansea from 13s, 9d. 

New tin-plate works have been projected at Burry Port, to con- 
sist of four mills. The manager is to be Mr. Griffiths, late of Ash- 
burnham Tin-plate Works. 

I note also a promising new oaere , the Cardiff Metal and 
Machinery Co., with a capital of £25,000. The Cymmer Glyn- 
corrwg Co. been registered. Capital £20,000. 

I am informed that the floating of the Albion Colliery Company 
has been a success, so others may follow. 

There is some degree of friction amongst the colliers of Nixon 
and Co, at Mountain Ash. The complaint is about the price paid 
nd nase the 6ft. seam, and unless something is done notice is 
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The colliers express themselves as ‘‘noncontent” with the reply 
of the Secretary of State to the appeal made some time ago 
concerning the appointment of more ins} rs, and now they are 
expressing themselves as doubtful as to the filling up of the new 
appointment vice Randall. If a candidate should be named who 
cannot speak Welsh, it will be putting a match to gunpowder, 

Rhondda and Swansea Bay returns are better. Ports pemenliy 
are doing good business, and at Newport, Cardiff, Penarth, Barry, 
and Swansea exports generally are well maintained. 








There has not been much change in railway stock of late. Taff 
has been at 78, but is now pm at 774. Albion Colliery shares 
are already at bs. premium. 

NOTES FROM GERMANY. 


(From our own Correspondent.) 


SINCE my last letter symptoms have not been wanting on the iron 
market over here, which would, in ordinary times, have been 
considered as promising a turn for the better. A tendency to 
firmness in prices has undeniably been manifested all round, and 
this used always to be looked upon as the forerunner of improve- 
ment in business. Unfortunately at that very time a new, and 
possibly disastrous agitation must break out in important industria 
centres, and no one can at this moment form an opinion of what 
may be the dimensions and the consequences of this deplorable 
occurrence, 

Although the general iron trade in Silesia shows a somewhat 
firmer tone, the pig iron business in particular continues ex- 
tremely slow. This is owing, to a certain degree at least, 
to sharp competition, partly of foreign and partly, too, of 
inland makers, Some firms are reported to have oftered fine- 
grained foundry pig at M.53 p.t., finding, of course, ready 
buyers at such a price, but at the same time pressing down 
by such proceedings the prices for other sorts of iron. glish 
foundry pig stands at present M.64 to 65 p.t., free Silesian stations. 
The rolling-mills being amply gl with orders, have employ- 
ment secured for at least four weeks, and higher prices are conse- 
quently maintained. In spite of an improved demand for plates 
and sheets, there is still no really profitable business being done in 
that branch. The foundries and machine factories are sufficiently 
occupied, and prices remain constant. The wire and wire nail 
works in Gleiwitz are working at improved quotations, export trade 
in that branch developing favourably. On the Austro-Hungarian 
iron market the stillness of last week has continued in almost all 
branches of industry, and no signs of improvement are, as yet, 
perceptible. Prices remain more or less dep - In the 
finished iron trade bars are in pretty good demand, but the orders 
coming in are not sufficient to secure satisfactory employment to 
all the works. In the steel trade business continues good ; there 
is likewise a fair activity going on at the machine and wagon 
factories. 

On the Belgian iron market a continued want of orders is com- 
plained of, and quotations are of an unsettled character. Some 
works are pretty well occupied on orders booked in February. 
Luxemburg foundry is noted 55f, to 56f.; ng Ney 47t.; 
bars, free station, 130f.; bars, free Antwerp, 127°50f.; girders, 
130f., free station ; girders, free a a angles, 137°50f.; 
plates, No. 2, for inland and abroad, 150f. to 160f.; No. 3, 165f. 
to 175f.; No. 4, 230f. to 240f. Steel rails are quoted 125f. free on 
board Antwerp. The production of pig iron in Belgium was in 
March: 51,651 t. against 82,305 t. in March, 1890; the production 
during the first quarter was 164,636 t. against 238,930 t. last year. 

French iron industry has remained without change all through 
last week. Producers try to push prices as much as they can, but 
with little or no effect. e Owners’ Syndicate endeavours to stick 
to official notations, nevertheless orders are willingly accepted at 
lf. below basis quotation, and whenever orders of importance are 
under consideration, a still further reduction is readily granted. 

The Rhenish-Westphalian district has again been visited by a 
strike, and one of a very grave character, too—it may be question- 
able if with or against the consent of the Socialist leaders. No 
doubt the chief firms of the district will have agreed upon the 
course to be followed, and it is to be hoped their united action may 
help to prevent the worst. One thing is certain, the miners have 
not the sympathy of the public this time, and their leaders are 
shrewd enough to understand what this means. This trouble will 
naturally react at once on the iron industry of the country, par- 
ticularly in the afflicted. The iron ore trade has continued 
exceedingly dull during the week, and in the Siegerland, as 
well as ip Nassau, prices remain weak. They are, for spathose 
iron ore M. 7°20 to 7°80 p.t.; roasted ditto, M. 10°20 to M, 11 p.t. 
at mines. For Luxemburg minette, 40 p.c., contents, M, 3-20 p.t. 
is given; inferior sorts, M. 2°50 to 2°30. The pig iron business 
not made any move towards a more favourable development, and 
is at present confined within the narrowest limits possible. No 
wonder, then, if stocks increase in spite of restricted output. For 
spiegeleisen M. 60 p.t. continues to be quoted for the 10 to 12 p.c. 
grade, Forge pig No. 1 costs M. 51 to 52; No. 2, M. 49°50; No.3, 

. 45. Foundry pig No. 1, M. 71; No. 3, M. 60. Basic, M. 48 p.t. 
Bessemer, M. A to 63 p.t. The manufactured iron business has 
remained withoutappreciable change. Bars are in moderate demand 
for inland, but there are hardly any foreign orders coming in. 
Girders are depressed in consequence of keen competition, and may 
be had at M. 1 and 2 below list quotation. Plates, — those for 
boiler-making — have been in exceedingly pace f demand 
during the week. In spite of this the works are only irregularly 
employed. Sheets have in nowise changed since last report. 
Foundries, machine and — factories are pretty satisfactorily 
occupied. At a recent tendering for rails M. 131 was the lowest 
offer, others going up to M. 140 p.t. at works, Present list prices, 
per ton at works, are as follows:—Good merchant bars, M. 135; 
angles, M. 140 to 145; girders, M. 110, free Burbach; hoops, 
M. 145 to 150; steel billets, M. 90 to 95; heavy boiler-plates, 
M. 180; tank ditto, M. 155; boiler-plates in steel, M. 160 to 165; 
tank ditto, M. 135 to 140; thin sheets, M. 130 to 140; iron wire 
rods, common quality, M. 125; drawn wire, in iron or steel, M. 145; 
wire nails, M. 145; rivets, M. 180; Bessemer rails, M. 130 to 135; 
fish-plates, M. 135 to 160; steel sleepers, M. 130 to 135; complete 
sets of wheels and axles, M. 300; axles, M. 220; steel tires, M. 220 
to 235; light section rails, M. 110 to 115, : 

The total production of pig iron in Germany, including 
Luxemburg, wasin March, 1891, 370,018 t., of which 143,014 t. 
were forge pig and spiegeleisen ; 34,575 t. Bessemer ; 134,331 t. 
basic, and 38.008 t. foundry pig. In March, 1890, production 
was 416,948 t. ; in February, 1891, 331,660 t. From January lst 
to March 31st, 1891, 1,050,083 t. were produced, against 1,153,040 t. 
for the same period the year before. 

A second bridge across the Rhine at Cologne-Deutz has been 
found to be absolutely necessary, and the local authorities are 
already giving the subject their earnestconsideration. It is proposed 
to build the bridge of steel, at a cost not exceeding two million 
marks. The Prussian Government, desirous to get all the trust- 
worthy information possible respecting the condition of lish 
miners, has entrusted two official gentlemen of special ability with the 
delicate mission. Thereport published by these gentlemenaftertheir 
return shows a careful observation and a just appreciation of supe- 
riority and advan’ wherever they found them. At the same 
time, they declare that there is no occasion for the German miner 
to be envious of his English comrade, because, if there is any 
higher pay, there is certainly also higher cost of living. Details 
are given to prove this ; and a wholesome lesson is impressed upon 
the German .miner not to waste his time, his money, and his health, 
as is too frequently the case, by hanging about the public-houses, 
but rather to follow the example of those of the British miners, 
who devote their leisure hours to recreations and sports, which 
are invigorating to health and my asad the money thus 
saved on better and more nourishing food, 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, April 23rd, 1891. 
THE improvement in the money market 
accounts for a slight improvement in the iron 
trade. Favourable reports of railway earnings 
have also had a favourable effect. @ extra- 
ordinary shipments of gold to Europe have caused 
attention to be directed to the possibility of a 
resulting stringency. The volume of py 
medium in the country is being increased as fast 
as circumstances allow. A good deal of fractional 
silver coin is to be exchanged for legal tenders or 
old. There is a.continued stringency in the 
interior of the country, despite the reports from 
the Atlantic coast cities, e outflow of money 
to the interior has been steady, and would be 
much greater than it is if there was a supply. 
Unfortunately for the best interests of the 
country at large, the supply of money is con- 
trolled by those who are more interested in high 
rates than in the widespread accommodation of 
borrowers. The payment of duties in gold 
certificates at New York is steadily decreasing. 
The percentage of duties paid in such certificates 
in January was 88 per cent.; in February, 81 per 
cent.; March, 64 per cent.; and so far in April, 
less than 50 per cent, Payments in silver certifi- 
cates in January amounted to 2 per cent. of the 
total; in Febrvary, 6 per cent,; in March, 16 per 
cent.; and for the first half of ‘A ril, 19 per cent. 
Iron and steel makers find a sli ight | improvement 
in demand during the past ora days. Steel rail 
companies have made liberal purc of rails, 
and demand will no doubt continue for several 
sens to come. The crude iron demand has 
roved a little, owing to the fact that supplies 
and of founders and millmen have declined 


way weal There is no change in prices, At 
Pittsbu Wheeling, Chattan , Birming- 
ham, an nae Western cities and Southern iron 


centres, there is an improving activity. The 

ibility of a miners’ strike is recognised, but 
the extent of it is a matter of conjecture. It is 
fixed for May Ist. 








NEW COMPANIES. 
we following companies have just been regis 


British Electrolytic Syndicate, Limited. 


This syndicate was red on the 22nd ult., 

po a capital of £100,000, in £1 shares, to adopt 

reement to be made between F. Bennett 

pee company, and to carry on the business of 

miners, metallurgists, and smelters. The sub- 
scribers are :— 


F. Safford, 2, Garden-court, Temple, E.C. 

3 Lewis, Bry: n Ogwen, Bangor 
. a Shippet, | ll, Maiden-lane, Queens street, 
E.C., 80. 

A. Maclaren, Guta. “Redcar, cle rk 

H. —* 8, Prince’s- -street, Westminster, 


A. C, Hutchins, Drayton Lodge, Ealing, ma .. 1 
A. J. Jordan, Keymer, Sussex, carrier —— 1 

The number of directors is not ne be lan than 
three, nor more than seven; the first to be 
determined by the subscribers ; qualification, 
£100; remuneration, £1000 per annum, and a 

reen of the profits. gistered by the 

etropolitan and Provincial Syndicate, Limited, 
27, Chancery-lane, E.C. 


Cardiff Metal and Machinery Company, Limited. 


This company was registered on the 20th ult., 
with a capital of £25,000, divided into 1000 
6 per cent. preference and 1500 ordinary shares 
of £10 each, to adopt an agreement dated 11th 
April, 1891, ‘to a. and carry on the business 
of the Cardi Machinery Company, Messrs. 
Thomas Jones and Co., and Messrs, Andrews and 


~  ? 


Tr) 


Baby. The subscribers are:— 
Shares. 
*J. P. Jones, Cardiff, architect .. « 
*H. Frazer, Cardiff, merchant .. .. 10 


*G. Shapland, Cardiff, merchant :. |... 3. 10 


*T. M. Hale, West Dock, Cardiff, brassfounder . 10 
H. Jones, Wharf-street, Cardiff, merchant ape ee 
W. Jones, Cardiff, shipowner .. . 10 
T. Andrews, 168, Newport: -road, Cardiff. 10 


And three others, with'10 shares each. 


The number of directors is not to be less than 
five, nor more than ten; the first being T. W. 
David, E. Jones, and J. Richards, in addition to 
the subscribers denoted by an asterisk ; qualifica- 
tion, 10 shares; remuneration to be fixed at 
— meeting. Solicitor, Mr. J. Morgan, 

ardii 





Earl of Dudley's Round Oak Tron and Steel Works, 
amit 
This company was sagtihered on the 16th ult., 
With a capital cf £202,000, divided into 20,000 
ordinary and 200 founders’ shares of £10 each, to 
adopt an agreement dated the 6th April, 1891, 
between the Lancashire Trust and Mortgage 
Insurance Corporation, Limited, of the one part, 
and R. M. Boggs—for the company —of the other 
part, to purchase the Round Oak [ronworks, 
situate at Brierley- hill, Stafford, to carry on the 
of ir 8, steelmakers, miners 
engineers, &c., and to construct, maintain, a 
control roads, railways, docks, foundries, and 
works of all descriptions. The subscribers are :— 
Shares. 


ay go Melton Mowbray, 
“Sir 





ironmaster 
Moncreiff, Bridge o: Earn, N.B. . 
*R. — Benton-grange, Notts, Ince manufac- 


1 
1 
oe ee 1 
*L. Lindley, J. P., Redcliffe, Nottingham |. :. 1 
*R. 8. Casson, Brierley- hill, Staffo 1 
J. ‘aan 8, _— Winchester. street, “E.G, 
1 
H. H. Howarth, 
ester . 


M. P., " Bentelifte ‘Recles, “Man- 
¢ ‘ . 


The Seine: of dita’ is not to be less thin 
three, nor more than nine; the first being the 
subscribers denoted by an asterisk; qualification 
£250; remuneration, £250, with £150 additional 
for the chairman. Mr. R. 8. Smith is the firet 
managing director, with a remuneration of £1000 
for the first year, £1250 for the second year, and 

£1500 per annum thereafter, with the dition of 
24 per cent. of the net profits, Solicitors, Messrs. 
Rowlands and Co., Birmingham, 





Kear Engineering and Cycle Company, Limited. 
This company was registered on the 17th ult., 
with a catia 1 of £20,000, in £5 shares, to adopt 
an agreement for the purchase of the business of 
H, E. Kear, engineer and cycle maker, of 
Redcross - street, Bristol, and to carry on, 
develope, and extend the same. The subscribers 

are :— 


» ey, Cotham, Bristol, gual oe 
— accountant oa ee 


rry-road, Bristol .. .. .. .. 
VA jams, 8, Milk-street, E.C. os Ke 
H. E. Kean Redcross-street, Bristol, engineer ae 
The number of directors is not to be less than 
three, nor more than six; the first being W. 
Franklin, H. E. Kear, and V. A. Will Ams ; 
qualification, £200; remuneration, £100 per 
annum, Registered office, Redcross - street, 
Bristol. 


oa 
i 
22s 
= 
oe 
Be 
2S 
= 
@ 
od 
S55 
at te et tt 


New People’s Palace and Ayuarinm Company 
(Scarborough), Limited. 

This company was registered on the 16th pond 
with a capital of £15,000, divided into 1400 6 
cent. preference shares of £5 each and 
ordinary shares of £1 each, to adopt an agree- 
ment dated 14th April, 1891, between H. Portway 
and F, A. Holdsworth, for the purchase and 
carrying on of the Scarborough People’s Palace 
and Aquarium, The subscribers are:— 


Shares. 

W. Morgan, Scarborough, m: Oe Aart ee 1 
*M. H. Smallwood, Scarborough, bank manager 1 
A. Hartmann, Royal Hotel, Scarborough .. .. 1 
hey J iene Westhourne-grove poe ata I 
y, Scarborough, colliery — - oan. ree 1 

w. Mola. York- fe Scarborough oiniiie 1 
*H. A. Hudson, Scarborough, brewer 1 


The number of directors is not to be less. than 
three, nor more than seven; the first being the 
subscribers denoted by an asterisk ; qualification, 
£200; remuneration to be fixed at general 
meeting. Registered by Messrs, Jordan and Sons, 
120, Chancery-lane, W.C. 


San Luis Potosi Water Company, Limited. 

This company was eg on the 20th -samneages 
with a capital of £250,000, in £10 shares, to 
adopt an agreement with the Trust, Loan, ‘and 
Agency Company of Mexico, Limited, mentioned 
in Clause 3 of the Articles, to supply the city of 
San Luis Potosi, of Mexico, with water, an 
sink wells and shafts, construct, lay down, and 
maintain reservoirs, waterworks, cisterns, tanks, 
filters, pumping engines and stations, &c. The 
subscribers are :— 


G. Proctor, 34, Hazellville-road, N., clerk .. .. 1 
C. F. Newe, Denmark-park, 8 E., accountant .. 1 
D. 8. Newman, Twickenham, clerk : 1 
P. H. Lyne, ‘48, Colby-road, Upper Norwood, 


cler! | 
B. = ashen, ‘Clarendon - road, Woodford, : 

cler 
W. Dixon, jun., 7, Almington- ‘street, ‘Finsbury 

Park, N., clerk - 1 
A. Farmer, 87, Wood- street, ‘Barnet, ‘clerk |. 1 

The number of directors is not to be less than 

three, nor more than nine; the first to be nomi- 
nated by the subscribers; qualification, £250. 
Remuneration, £1000 per annum. Solicitors, 
Messrs. Ashurst, Morris, Crisp, and Co., 17, 
Throgmorton-avenue, E.C. 





Two-vreel Lockstitch = Machine Company, 
imited. 

This company was registered on the 16th ult., 
with a capital of £200,000, in £1 shares, to 
acquire letters patent granted to D. Jones for 
‘* Improvements in Lockstitch Sewing Machines,” 
to purchase other patents, and to carry on busi- 
ness as buyers and sellers of, dealers in, and 


agents for sewing machines. The subscribers 
are :— & 

J. =e Ledsam - street, rete on 
en, oe . 

G. H. ool ‘King’s ‘Heaton, barrister 250 

ee Camoys, Henley- on-Thames . 250 
E. M.P., Broadway- chambers, West- 

pay ° as SD 

H. E. Maynard, “197, New. street, Birmingham -- 250 
D. ae 27, Great Frederick- street, Cardiff, 

-. 250 

J. wil _ S B.A, P ‘Elliston-road, Clifton -- 20 


The number of directors is not to be less than 
three, nor more than seven; the first to be 
appointed by the subscribers ; qualification, £250 ; 
remuneration, chairman £300 per annum, other 
directors £200 each per annum, and a percentage 
of the profits. Registered by ees] Guscotte 
and Fowler, 1, York-buildings, Adelphi, W.C. 








LITIGATION OVER PATENTS has caused the stop 
page of the electric street cars which for the past 
vw have been run on the Fourth-avenue Street 

ilway, New York, propelled by storage batteries 


carried on the cars, 

FRENCH WRECKS IN 1889. —The Journal 
Officiel publishes a return of the wrecks which 
occu: off the coasts of France, Algeria, and 
the Colonies during the year. There was a 
diminution both in the number of vessels wrecked 
and of lives lost, as compared with 1888, for while 
278 vessels were wrecked and 416 lives lost in the 
latter year, there were only 241 wrecks and 200 
lives lost in 1889. Out of the 241 vessels wrecked, 
the cause is ascribed in 186 cases to the “‘act of 

God”—force majeure—in thirty to collisions, in 
twelve to neglect or wrong direction, in eight to 
mistaking lights, and in five to the vessels being 
badly found, Of the 200 persons lost 145 were 
passengers, as compared with only twelve in 1888, 
this increase being due to the total loss, with all 
hands, of two vessels conveying 129 fishermen to 
the coast of Newfoundland. 
year a sum of about £6500 was distributed among 
the families of sailors lost at sea, while 283 rewards 
were bestowed for acts of braver: , including the 
Cross of the Legion of Honour to aptain Baroger, 
who was instrumental in saving the lives of 472 
pee who were in danger through a collision 

tween an English and a Dutch vessel, both of 
which went down. A gold medal of the first- 
class was also awarded to a Dutch girl, Catherina 
van Rantwight, who risked her life at Scheve- 
ningen to rescue the crew of a French vessel 
bound from Grimsby to Buenos Ayres, which had 
been driven ashore there during a tempest from 
the south-west, 


In the course of the- 





THE PATENT JOURNAL. 
Condensed from “‘ The Pee pay Oficial Journal of 
Application for Letters Patent. 

*,* When patents have been “‘communicated” the 

name and address of the communicating party are 
oaieaes in italics. 
17th April, 1891. 
6659. Batances, J. G. Clarke, London. 
. re of ELECTRICAL ENERGY, 8. Z. de 
Ferranti, London. 
6661. Horsesnogs, T. L_ Tipton, London. 


6662. Recutatine Descent of Hoists, AR. Holder, 
ndon. 


6668, CLEANSING Woot, A. G , London. 
ad EXxPLosive PROJECTILES, ; ehwell, London. 
. SEPARATING GRAIN and Dust, F. E. Duckham, 


ion don, 
ee Hogs, C. Cottis, London. 
coer. Surrts, R. L. Harrison, London. 
6668. ReoisteRinG Cueck TiLis, E. Power, London. 


18th April, 1891. 


6669. Rock Dritt, I. T. Miller, London. 

6670. Hat-Box, 8. P. Wood, London. 

6671. Drittinc Macuines, F. Gildemeister, Germany. 
6672. DeveLopine Tray and Dark Sipe, J. Ford, 


6678. ScREW Prore.iers of Steamsuips, F. Thomas, 
Dublin. 


6674. Removine Goops to and from VeHic.es while in 
Morton, J. Garnett, Windermere. 

6675. PREPARING FiBRous Materiats, J. Thompson, 
Manchester. 

6676. Knitrep Seamiess Drawers, F. Rabe, Man- 
chester. 

6677. MaGneTo-eLrcrRo Mepicat, D. T. Piot, London. 

6678. Automatic Sarety Vatve, &c., J. Horrocks, 
London. 

6679. INDELIBLE PenciL, &c , A. Gentzseh and E. K. 
Klimosch, London. 

6680. SLIDE. RULEs, C. L. Hett, Brigg. 

6681. Dryinc Matrices for STEREOTYPERS, M. Smith, 
Manchester. 

6682, Meta, Heapep Gor Cuuvss, F. A. Fairlie, Man- 
chester. 

6683. Manuracture of Waite Leap, R. J. White, 
London. 

6684. Ercaine AppLyinc to Xy.onite, 8. A. Wood, 
Sheffield. 

6685. Rappit Trap, A. H. Bremner, Barnsley. 

6686. Steam BorLer Furnaces, A. McArthur, Glasgow. 

6687. Pranorortes, A. Squire, aes 

6688. Buckies for Braces, &c., C. N. Eyland, Bir- 


ana 
goo T. Barker, Manchester. 
cone. and Sxogs, A. Stanton, Northampton. 
6691. Boxes for Hotpine AktiFiciaL Baits, M. Cars- 
well, Glasgow. 
6692. ‘Tires for “Cvcxes, T. H. Stone and H. Corser, 
Birmingham. 


6698. PLate Suspenpers, T. L. Switzer, Newport, 1. W. 


ae ANNEALING PiaTe Giass, W. W. Pilk ington, 

vel 

6695. fon BRooM-HANDLES, T. and G. E. Hiscoe, 
mdon. 


6696. BoiLer AtarM, D. 8. Covert.—(F. M. Ashley, 
United States.) 

6697. Lamp-HoLDERS for VELOcIPEDES, B. Skidmore, 
Birming| le 

6698. WaTERPROOFING Process, J. G. Smith. —(F. 
Doller, Germany.) 

--. i &c., for ApverTisinc, B. H. Fletcher, 

mn 
6700. “Sain Surp,” A. H. Vernon, London. 
6701. MakinG ARTICLES from Steet, J. Thompson, 


mdon. 

6702. Macuines for Spinninc Corton, J. Whiteley, 

London. 

6708. ADJUSTABLE TRAVELLING CLEARER ROLLER for 
Sprnninc Macuivnery, 8. Syddall, London. 

6704. Doc KENNELS, Horner, London. 

6705. MARBLING or DecoratixG CERTAIN SURFACES, A. 

wood and H. Fenney, Birmingham. 
6706. Dress, &., HOLpERs, A. Martin, Bir- 


min 
6707. Lisomm, R. Batey, Halifax. 
6708, Stockines and other Knitrep Articies, G. H. 
ene Leicester. 
&, P. A. Martin, Bir- 


Dress HOLDERS, 
6710. rere Loc for Suips, P. V. James, London. 
6711. Pipz, A. Mange, London. 
6712. Fosisnine, &c., THREAD, J. F. X. Welle- Wilmot, 


mdon. 

6718. Rartway and other Tickets, I. A. Timmiss and 
T. B. Matthews. London. 

6714. Grippinc Picture Corps, F. J. O. Smith and 
Cc. vies, London. 

6715. SHUTTERS for Cameras, H. B. Norton, London. 

6716. Sprinc Mattress, 8. T. Fawkes, London. 

6717. SuppLyinc O11, &c.,C. D. Abel.—({ The Gas Motoren 
Fabrik Deutz, Germany.) 

6718. ReGisTERING PasSENGERS, 

mdon. 

6719. ExtenstpLe Skates, G. Lawrence and 8. J. 
Burne, London. 

6720. TerHeR for ATTACHING ANIMALS to TrovuGHs, M. 

e and A. mdon. 
“=. saa for VeLocipepes, &c., T. Humber, 
1D 

6722. Sketcuinc, A. K. O. Moore and H. Bourcey, 
London. 

6728. Mountines for Guns, J. Vavasseur, London. 

6724. Giass GLoses, G. Platt, London. 

6725. Boor Trees, G. H. Stephens, London. 

6726. Cocks or Vatves, C. Petit, London. 

6727. Perroteum Enatnes, D. W. Van Rennes, London. 

6728. Packtnc Matcugs, &c., T. H. Bogue, London. 

6729. TRaw ine Beams, D. L. Caddick, London. 

6730. DyNaMO-ELECTRIC Macuines, W. M. Mordey, 
London. 

6731. ComBineD Stoprer and MeasureR for Bott es, 
&c., R. Orrock, London. 

6732. Vv ENTILATING Hats, 8. R. Jackson, London. 

6738. VIOLIN-PIANOS or Piantnos, C. Vorbrodt, 
London. 

6784. Raitway SIGNALLine, R. Weston, London. 

6735. InpicaTine the LenotH of Woven Fasric, R. 
Douglas, London. 

6736. Caso Savincs Boxes, H. H. Lake.—(F. H. 
Brown, United States.) 

6737. Permanent Way for Raitways, J. E. Billups, 
London. 

6738. Brakes for Venic.es, J. Lemoine, London. 

6739. Ripine Sappie, W. W. Horn.—(W. H. Forker 
and the Hon. P. Church, United States.) 


A. M. Casciaro, 
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6740. Toy Mecuanism, F. Flack, London. 

6741. Gas, C. Bolz and A. Liihning, London. 

6742. Lusricatinc WHEELS, C. P. Ehmann and F. W. 
Heaton, Manchester. 

6743, SicnNaL ALARM Guns, W. 8. Freeman, Kent. 

6744. Tires of Bicycies, &c., 8. Gumley, London. 

6745, Bicycves, E. Scally, Dublin. 

6746. Fixina Hanpxes to Brooms, &c., W. J. Hall, H. 
Gibbon, and W. Tyrer, Lancashire. 

6747. Mrasurine, &c., a Surp’s Course on the Cuart, 
R. Holdsworth, Hull 

- NomBerine the Corumys of Newspapers, F. F. 


yson, Glasgow. 
6749. Borer, REEL, or Batt Stanp, F. 8. Whiteman, 


orcester. 
6750. Countine, &c., CasH, R. Lamont, as ig 


6751. — Casts of Foorprints, &e. o 


Teas J. Moss, 
6752, a Va.ves, W. White, London. 





6753. Tires of Wueexs for Bicyc.es, &c., 8. J. Banks, 
6754. Waeets for Bicycies and Tricycies, J. Pursell, 
6755. Woop-cuttina Macuive for Cuairs, G. Goodwin, 


ry. 
6756. Cramps, G. Goodwin, Keighley. 
6757. Caps for Cap Spinnixc Frames, &c., F. Oddy, 


6758. A SicNaL Eco Saucepan, &., H. G. Planner, 
Lond 


on. 
6759. VeLocipepes, W. C. Burton, W: 4 
6760. Raisine or Forcine Liquips, &c., W. Ross, jun., 
Glasgow. 
6761. Boots and SHors for Foor Wear, T. J. Hood, 
London. 


6762. PHOTOGRAPHICAL Netrinxe, F. Schraivogel and M. 
Hering, London. 
6763. — Burrerep Breap, &c., E. Guttentag, 


6764. ©ueckinc the Receipts of Counrermen, J. R. 
Battershell, London. 

6765. SPOOLIxG Macures, A. G. Brookes.—(J. W. 
Foster, United States.) 

6766. Gavaine and Sortine SpHericaL Rouiers, W. 


» London. 

6767. Propucixe , W. Lucas and T. A. Garrett, 
London. 

6768. WueEets for Roap Venicies, C. A. E. T. Palmer, 
London. 

6769. Knittinc Macuines, W. 8. Ward and H. F 
Lancashire, London. 

6770. Pioments, &c., D. Everett and T. Claridge, 
London. 


6771, Inpia-RUBBER HoLLow CrnTRE Batis, A. W. 
Smith, London. 
6772. ADJUSTABLE INFLATED AIR Batts, A. W. Smith, 


London. is f 

6773. RecuLatine Ciocks by Evecraiciry, L. V. Orth, 
London. 

6774. Exectric Cowpuctors, H. de Reuter and E. E. 
M. Gower, I 

6775. Sonrixa Corres, J. W. Gordon.—(R. Okrassa, 


Guatemala ) 
6776. iexire Hay Trusses, E. Biro and 8. Nikolitsch, 


mdon. 

6777. Horse Sxoegs, J. V. Daddny, London. 

6778. Stove, U. Sipos, London. 

6779. SicnaLLine Fatt of Water, &c, P. Kerekes, 


on. 

La pl ComBIneD Lamp and UmsBre.ia, 8. Lamberger, 

=. 5 Our or ATTACHMENT for Straps, C. Townson, 
don. 


= ie ptaomearaan Macuines, H. L. Callendar, 

mn 

6783. Buttons, J. E. Hills, London. 

6784, TesTING Fiovr, J. Hogarth, Glasgow. 

6785. Tickets for Prices, D. Fellheimer, London. 

6786. Hyprazing, J. Y. Johnson —( The Badische Anilin 
and Soda Fubrik, Germany.) 

6787. Water Surpiy for Ranozs, A. Betts and J. A 
Forrester, London. 

6788. Movstacue Guarp for Cups, C. T. Bastand, 
London. 

6789. REVERSIBLE Broom, H. Cracknell, London. 

6790. IMPROVED Devices, J. Waite, London. 

6791. Device for Grippine, C. Cox, London 

6792. Sroprrinc and StartTinc Tram-cars, J. W. Lee, 
London. 

6798. Evectricity for the Propuction of PyrorrcHsic 
Errects, P. C. E. Champion, London. 

6794, Poriryine Gas, F. J. Jones, London. 

6795. GRINDING or PuLveRisinc MILL, W. H. Coward, 
London. 

6796. Harness, &c., W. G. Davis and 8. G. Browne, 
London. 


6797. Dryinc Moist Mareria., G. Weigelin, London. 

6798. so es or Furnaces, A. OE 3 Boult.—(L. Falasconi, 
Ital; 

6799. Caimney Cow s, W. P. Thompson.—{H. Faulhaber, 
(Germany.) 

6800. BinDING ALBUMS, <<" _ T. B. ig London. 

6801. Fi_rers, A. Harris ~~ 

6802. Faucets and Secs Anthony, London. 

6803. SruFFING-BoxEs and GLanps, T. Mudd and J. 
Airey, Liverpool. 

6804. RE CONCENTRATORS, T. R. Garnier, London. 

6805. Brincinc STEAMER ALONGSIDE a LANDING PLace, 

. Hanmer, Liv 1. 

6806. WATER Suppty Reovuvators for Boiters, A. J. 
Boult.—(Z. Henry, France.) 

6807. Pipes for Smoxine Topacco, H. B. Thornton, 
Liverpool. 

6808. Protectinc Iron against Oxipation, J. Lang 
and F. H. Wigham, London. 

a — and PROPELLING Boats, H. Barcroft, 

ion 
9810. Wate Leap, I. Singer and A. P. Berens, London. 
6811. TYPE-WRITING, J. Moss, London. 
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6812, EnpLEss Cuarns, &c , for DREDGING MacHINERY, 
H. C. Lobnitz, Glasgow. 

6813. WaTcHEs, "A. Brownlee, Glasgow. 

6814. ee, ° &c., STEEL or IRON, J. Carlton and 
J. Reid, G 

= SELF. -Cusamme Taps or Sropcockxs, J. Barr, 


lasgow. 
6816. GooKINc Rancgs, J. McI. Shaw, Glasgow. 
6817. ConpEnsinG Steam, J. and G. Weir, ss ge 
6818. Tires for VeLociPEDEs, O. and C. M. Linley, 
London 
3 — Mecuanism of Cycies, W. Claydon, 
effield. 
6820. Tramway Rai, A. and R. D. Smith, Leeds. 
6821. VenTILaTiNG, &c., Factorizs, R. Pye, Halifax. 
6822. Sash BALANCEs, ner, London. 
6823. WrEncHEs, T. Newman, London. 
6824. — Louis XV. Boots, &c., A. J. Sexton, 


Norwic! 
6825. sare Curry Comps, J. B. Rigby, Barrow-in- 
6826. Bomxe Smoke and Savine Fuet, H. Eastwood, 


6827. —_ Macuines, G. yy v 

be oe Sieeve Links, &c., ‘A. Walton, Bir- 

6829 4 oo Soap, J. W. Gardner and T. Smithson, 
Bristol. 


6830. ApMiTTInc Steam to the Cy.ixpers of Stesm 
ee. T. Smith, W. H. Smith, and W. Eastwood, 
lax. 


6831. DyNAMO-ELECTRIC Macuines, A. L. Parcelle, 
London. 
pig ee Drivinc Mecuanism of Cycies, 8. F. Smith, 


6833. Gaasene for WaTER-CLOsETS, J. Morley and Co.,, 
Birmingham. 

6834. FisHinc Rops, J. P. Wright, London. 

6835. — for ENGRavInG Music, C. A. Ker, 

ndon. 

6836. ANTI-FRICTION AppaRaTos, A. H. Owles, Maa - 
chester. 

6837. —— for Cycies, &c., J. Mackenzie, Yarm- 
on- 

ee Dark-RooM Lamp, J. P. ttingall, 

6889. Gas Firtines, J. Fairbank, London. 

6840. REPEATING Guns, W. E. Gedge. AThe Ostrancer 

Gun Company, United States. 
6841. APPARATUS for Sounpine Water, G. A. Rung, 





6842. Fo Macuines, A. J. Boult.—(J. Moxon, 
Canada.) 


6843. Rartways, H. Bormann, London. 

6844. Pant Serrers, W. P. Thompson.—(J. W. 
McKay, —.) 

6845. PHotocRAPHIC RoLt Paper Hoipers, G. Jones, 
London. 

6846. Printixe TeLecrapas, 8. R. Linville, London. 

6847. Printine TeLeorapas, 8. R. Linville and L, F. 
Hettmansperger, London, 
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6848. Enocines for Operatine Capstans, J. D. Wardale, 
London. : 

6849. Tuxmve Cornets, Evpnoniums, &c., F. G. Dove, 
Lond 


ion. 
6850. Umpretias, C. Penney, London. 
> for METERS, W. Deighton and T. Wright, 


jon. 

6852. Susstrrvre for Learner, E. Drew, London. 

6853. PortaBLe Fire-sscaps, &c., L. Scofield, 
London. 

3854. Keepixe Surps’ 


on. 

0855. VeLocipepes, H. J. Haddan.—(C. A. Dies and J. 
Hart, United States.) 

6856. Bator Boxes, G. A. Cline and W. Trimble, 


Sennene Lance, Hough, Count of Attems, 
don. 


Bertas Lever, C. J. Eyre, 


Lon 
6857. 

Lon 
6858. BRAKE Apparatus, J. 8. Fairfax —(J. M. Brown, 


South Africa.) 
6859. —_ Gaver Apsusrer, A. Altmann and 8. Gray, 


6860. Batt Bearrincs, F. Purdon, H. E. Walter, and 
W. H. Woodcock, London. 
6861. Bep for Inv ALIDS, C. 8. Boston, London. 

6862. BLeacutne THREAD, YaRN, &c., A. E. J. Mahieu, 


on. 

6863. TeLescores, T. R. Dallmeyer, London. 

6864. Focus-rinpers for PaHotocrapuy, T. R. Dall- 
meyer, don. 

6865. Borries, C. L. Crawford, London. 

6866. Topacco Pipes, 8. R. English London. 

6867. Revoivine Circus Rixc PLatrorM, F. Corradini, 
London. 

6868. New Game, J. W. Quick, London. 

6869. Cieaninc Boots, W. Bellingham, London. 

6870. Erecrric Motors, J. W. T. Cadett, London. 

6871. Fastener for Boots and Ssors, W. J. Nock, 
London. 

6872. PartTiaLty Dryrsxe Tea Lear, 8. C Davidson, 
London. 

6873. Dritis for Bormse Arresian Weis, R. McKee, 

mdon. 

6874. Aucrers, A. M. Clark.—(W. Brede and L. dela 
Nux, Hawaii.) 

6875. Dracx for Stas_e Stratis, M. Logan, London. 

6876. RarLroap SicNaLiine Apparatus, J. D. Taylor, 


ion. 

6877. Doors for Lirts or ELevators, W. 
London. 

6878. Wrexcues, D. R. Porter and F. M. Bardwell, 
London. 

6879. Kwirrmsc Macutnes, H. H. Lake.—-({(R. W. 
Gormley, United States.) 

6880. Burron-HoLE Barrinc Macuines, H. P. Feister, 
London. 

6881. Coverrse Exvecrraic Wires, J. E. Walcott, 
London. 

6882. Burron-HoLe Sewrnc Macuines, H. H. Lake.— 
(A. Sibley and A. Amory, United States.) 

€883. Recoverrse Gop from Soivtrions, C. T. J. 
Vautin, London. 

6884. Fastener or Boxt, E. C. Featherstone, London. 

6885. CHAIR vee dh Ramnway Rais, O. Imray.—(@. 
Hilgenberg, Ge ny.) 

6886. AUTOMATIC einen of Goons, E. Ramsbottom and 
W. Watson, London. 

6887. KILNs, x Peake, London. 

6888. AppLyinc REFRIGERATIVE MixTuRES, H. Mehner, 
London. 

6889. Grease Tap, H. E. Newton. —(7. Griffiths, 
_A ustralia.) 
6890. E.ecrric Locks, F. B. Aspinall, London. 

oo Cuarr Cutrers, J.C. Float and C. R. Gowers, 
London. 

6892. Onpwance Barreriss, 8. P. Hatfield, London. 

6893. Sprinc Morors, J. A. Adams, London. 

6894. Preventinc Incrustation, H. H. Lake.—{ The 
Nye Boiler Cleaner Company, United States ) 

68 15. Construction of BorLer Furnaces, W. Ockenden, 
London. 

6893. Locxixe Device for Copyinc Pressgs, M. Scheid, 
London. 

6897. Sreerine Suips, H. B. Hanna, London. 

6:98. Drittixc Macutnes, J. G. Pyke, London. 

6899. Boat-Lowerinc Davits, H. B. Hanna, London. 

6900. ArTacuMENT Link for Tramways, H. B. Hanna. 
—(S. Hanna, India.) 

6901. Door Kwoss, J. Forster, London. 

6902. Fire Enoines, E. Edwards.—({J. Kieslich, Ger- 
miny.) 

6993. Recorper for Gas Merers, M. Weston, W. 
Martin, and W. A. Shepard, London. 

601. Grivine Gear for VeLocipepgs, P. J. v. Workum, 
London. 

6905. Mera. Cans, &c., W. Woolnough, London. 

6905. Arc E.ecrric Lamps, G. Wilkinson, London. 


N. Anderson, 
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6907. Mitre Ccrtinc Macuiyes, A. E. Mackett, 
Bristol. 

6908. ELectro-macnetic Gas CoNTROLLER, J. McLaren, 
Ediaburgh. 

6909. Spoon for MeascRING M. Scheid, 
Liverpool. 

€910. oe, 


QUANTITIES, 
G. Williamson and C. de Negri, 


egll. a. W. de C. Prideaux, J. C. Chave, and C. 
Baker, Bristol. 

6912. Car Movers, R. Gillham, Glasgow. 
(913. Suspenpinc Hat-, T. McKillop and R. Hamilton, 
Glasgow. 

6914. Surras’ Heartus, W. Cook, jun., and W. C. Muir, 


‘ow. 

6915. Kyors, W. E. Riley, Plymouth. 

6916. — TInG Meratiic Scrraces, T. Maxwell, 
G 

6917. A Gotr Batts, J, Archibald, Lough- 
borou 

6918. Razor CLeaner, A. Copie, London. 

6919. Metaiic Packine for Piston-rops, R. W. Bell, 
Birmingham. 

6920. Measurrse and Detivertne Liguips, C. O. 
Burgess, Birmingham. 

6921. PuorocraprHic Mounts, H. Kuhn, London. 

6922. Cisterns, A. W. Damp, Southampton. 

6923. Sarety Bars for Watcn-cuarns, D. Woodall, 
Birmingham. 

6924. GLazine Porrery, E. Bilton, Stoke-on-Trent. 

6925. Automatic Batt Vatves, R. Garrett and A. 
Gozzard, Sheffield. 

6926. PoLisHINe Piates of Horn, J. Bisset, jun., 
Glasgow. 

6927. Money Savino, &c., Boxes, J. T. M. Burgess, 
Birmingham. 

6928. Sasu Fasteners, F. Williamson, London. 

6929. Skates, G. Hofmann and M. Weber, London. 

6930. GaTHERING Corn and the Lixe, T. Gullan, 
London. 

6931. Motors, B. Reichelt, F. A. Ratteit, F. Specht, 
and N. Marsh, London. 

6932. ConstrucTING Hypravu.ic Enoines, J. Harling, 
London. 

6933. Cuart Hotpers, R. H. Harrison, West Hartle- 


poo! 

6934. Rotters of Wrincixc Macarnes, J. Wheatley, 
on. 

6935. APPARATUS for SIGNALLING on Ratitways, J. Gill, 


on. 

6936. Buixp Ro.ter, J. H. Parker, Liverpool. 

6937. Pavisc Matreriats, G. Haynes, London. 

6988. ExveLopr, M. Holzmann, London. 

6939. Fusts_e Pivucs for Stream Boxers, S. Moorhouse, 
Manchester. 

6940. Preventinc Priminc in Stream Borers, R. 


, Glasgow. 

6941. CrrcuLar Box Looms, C. Hahlo, C. E. Liebreich, 
and T. Hanson, Halifax. 

6942. AnmouR-PLates, W. Beardmore, Glasgow. 

6943. aaa Tings for VeLociprpes, J. Carroll, 


6944. Pepestat Ciosets, G. M. Lawford, London. 





6245. Botts for Doors, G. T. Jenkins and A. Watson, 


6946. PAPERMAKING, J. B. Jackson, G. Bentley, and 
J. Nuttall, London. 
6947. A ns Retort, W. T. Cotton and E. F. B. Crowther, 


6948. ‘com, J. Walker, W. 8. McLennan, and J. B. 
Lindsay, Glasgow. 

6949. Treatwent of Discnarce Gasrs, W. Key, 
Glasgow. 

6950. Va.ves, T. Riley and H. J. Boswell, London, 

6951. Meraciic Bepsteaps, T. Perry and Son and H. 
Garner, London. 

6952. Currmsc and Sortinc Tea, 8. C. Davidson, 


ion. 

6953. Skates, J. Thorpe, London. 

6954. ELecrricat Switcues, W. 8. Sargeant, London. 

6955. IpeaL ApsusTeR for Dressine GLasses, C. Copus, 
London. 

6956. CoIn-rREED Apparatus, G. McDermott, London. 

6957. Tancet and Markine, W, Wright and T. H. 
Lidstone, Plymouth. 

— Suspenpers for Scarroipines, W. Sticker, 

e! 
6959, "Geanixo for Transmission of Power, H. Kent, 


6960. am Barometer, H. B. Hanna.—(S. Hanna, 
India.) | 

6961. Frre Escapes, J. Morris, London. 

6962. Rartway SIcNALLING Apparatus, 8. T. Dutton, 
London. 

6963. Stayinc Siena, &c., 

ondon. 
6964. 1! Buiock for Venictes, A. E. Attack, 


6965. Brot ne gy Map for Steam Vessexs, J. J. L. Good- 
Ti 

6966. BILLIARD ey N. C. Davidson, London. 

6967. Raisrne and Lowerine the Yarns of VEsse.s, 
J. C. B. Jarvis, London. 

6968. Pocket Knives, C. H. Harris, London. 

-. used when Drawinc Beer, J. J. Bolton, 
Lo 


on. 
6970. Sense, A. G. Ionides and E. B. Babcock, 
on. 

6971. Sarery Fasteninc for Doors, L. A. Lendgre, 
London. 

6972. AMIDONAPHTHOLSULPHO <Acip, 8. Pitt.—(L. 
Casselia and Co,, Germany.) 

6973. Nut Locks, H. Marrion and A. Ford, London. 

6974 Strap Srup for Carriace Winpows, J. W. Fitz 

erald, London 
“-. Yarns, W. Whitaker and E. N. B. Donisthorpe, 


on. 
6976. + gueaae Om 
Lond 


Posts, C. E. Spagnoletti, 


upon Waves, C. C. Couves, 


6977. tl Cuttery, L. Scheibe, Barnsle 

6978. REGULATING DyNaMos, A. J. Boult vw. Stone, 
Australia.) 

6979. Swine-BoaT i. J. Aughton, J. Jackson, 
and T. Spencer, Li a. 

6980, RounpaBout, W. W. Horn.—(G. Kay, F. Wilkin- 
son, and R. Fisher, United States.) 

6981. Roormse Paper, W. W. Horn.—{H. Cunningham 
and S. McDonald, United States.) 

6982. Printinc Presses, W. W. Horn —(W. B. Lavw- 
rence, United States. 

6983. Carryinc Sworp Sunes, &c., H. Stanning, 
London. 
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6984. Fastentnc for Basis’ Diapers, E. Dupont, 
London. 


= am Cuests, and Packaces, E. B. Killen, 
6986. cones Spann, A. Smith and H. W. White- 


head, Bradford. 

. Tuxtnc the Srrixcs of Pianos, G. Midgley, 
Bradford. 

(938. Carprne Encives, G. and E. Ashworth, Man- 
chester. 
6989. > aed and Composite Boxes, H. J. 8. Brown, 
G 

6990. _——— Sream, &c., Stipe Vatves, G. Weston, 
Shc field. 

6991. “ Ruxninc Orr Macuryes,” J. H. Stott, Man- 
chester. 

6992. Burnisainc ELecrro-pLatep Wires, G. F. 
Chutter, Birmingham. 

(993. Lorrer Gotr Cuvs of Iron, C. Barter, Worcester- 
shire. 


6994. Manuracture of Conrections, W. Brierley, 
Rochdale. 
6995. Ser-actixe Frost-resistinc System, C. M. 


Hollier, Gravesend. 

6996. Carts,jJCarRiaces, and other Venicies, E. Mur- 
gatroyd, Bradfi 

6997. Fire Escapes, 2 Pride, London. 

6998. WEIGHING PARcELs of CRUSHED Sucar, W. Edgell, 
Bristol. 

6999 LustrerNe Yarns, S. Fisher and H. Murgatroyd, 
Huddersfield. 

7000. Suavinc Brusues, J. W. M. Peyton and O. Y. 
Rhodes, Halifax. 

= eee Rops for Looms, J. Fawcett and P. Hartley, 


7002. CrusHER and Putveriser, J. H. Collins and Son, 
London. 

7003, Grove and like Fasteninos, C. and C. L. Edkins, 
Birmingham. 

7004. Co_tars, Currs, Sarets, &c , J. Appleby, Bir- 
mp, 

7005. 
Gl: 

7006. Soon “FREED Ditivery Macuixes, F. J. Palmer, 
London. 

7007. Apparatus for SHakixc Carpets, H. Webster, 
London. 

7008. Sarety and Anti-vacuum Vatve, J. Horrocks, 


ADICSTABLE Basy's Caairn, J. P. McPhun, 


on. 
7009. Exectric Betis, W. R. Wynne, Newcastle-on- 


e. 

7010. Bvectricat Minino Keys, W. R. Wynne, New- 
-on-Tyne. 

7011. Ternens, A. McDonald, London. 

7012. Potato Dicoers, J. M: 

7013. Burrow Pincuers, C. Halverscheid, a 

es 4 Lge of STUFFING-BOXES, Tangyes Limited and 


. Floyd, London. 
7015 5 g tm 3 SicNaLtinc Apparatus, A. G. Evans, 
ondon. 


= Se.r-actinc VentiLator, G. C, Downing.—(W. 
A. Smyrk and M. and B. Barnett, Australia.) 

7017. Bits for Brww_es, 8. E. Cliff ord, London. 

7018. InpicaTina when Persons are In or Out, W. A. 
Jenkins, 

7019. VeLocipepes, F, Westwood, Birmingham. 

7020. Birow-pire Lamp, F. von Roempelinaber and 
Josef, Knight of Schmiidel, London. 

7021. SADDLE Gireras, F. C. Trench, London. 

7022. Browzinc METALLIC SURFACES, J. O'Neill and J. 
E. Hartley, London 

7023. Letrers for ADVERTISING, J. E. and H. E. Hart- 
ley, London. 

7024. Pup Screeninc Macuines, C. J. Foster, London. 

7025. Siteeve Links. G. G. Birrell, Glasgow. 

7026. Iopixe, B. Willcox. —(Farbenfabriken, 
F. Bayer and Co., Germany. y.) 

7027. Boots and SuHoEs, w. > London. 


vormals 


7028. DisTance RDERS, W. Owen and W. 
es 
7029. Porras Saemn0 Forcr, T. H. Fathers, Long 


uc! 

7030. Raorwria and PrevenTinc UnpvuLy Pro- 
tTRUDING Ears, A. O'Halloran, London 

7031. Inpicatinc the Ruprments of Epvcarioy, A. H. 


7082. FIRE-LIGHTERS, W. Ambler, London. 
7033. ATTacHING Hanpies to Hanp Saws, &c., C. Cox, 


on. 

7034. Pins for Scarves, E. Edwards.—(7. Fahraer, 
Germany.) 

7085. Hanpie-Bars of Cycies, W. Parkes and J. Dixon, 
London. 


| engaging said ratchet, and a 





yy of Gums and Varnisues, G. H. 

m.: 

7087. Macazines for Fire-arms, L. W. Broadwell and 
M. H. Durst, London. 

7038. MecuanisM for DRILLING Macuings, R. G. Fidge, 
London. 


7039. Timz Recorpers, J. C. English and R. L. 
Burnett, London. 

7040. Compounp used as a Sunstirute for Woop, W. A. 
Kerr, London. 

7041. Foupine Seats for Suops, &c., E. W. G. Pomroi, 
London. 

7042. Har Lunine, W. L. Naurdton, London. 

7043. Propucina ORNAMENTAL Movutpinos, 8. Snell, 


London. 
7044. DentaL Cuarrs, &c., T. H. and E. Gardner, 
London. 


7045. Sranp for Fiat Irons, W. Beattie, London. 

7046. Drivinc Gear for VeLocipepes, M. H. Roustan, 
London. 

7047. Encine Governor, J. J. Purnell, London, 

7048. Fisa-pLates, A. B. Ibbotson, London. 

7049. HorsesHor Macuines, F. C. C. Vogel, London, 

7050. Coatinc Iron and Sree. with Leap, F. M. and 
C. H. M. Lyte, London. 

7051. Topacco Pipes, 8. Grafton, London. 

7052. OsTarnine ELecrricity, W. Boggett, London. 

7058. Braces, W. R. Faulks, London. 
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7054. Compass for Setrinc-out ANGLEs, J. Kellett, 
Bradford. 

7055. Rinc Sprssrsc Macaines, H. Monie, Man- 
chester. 

7056. Sappte Mats, 8. Morton and A. J. Holcroft, 
Halifax. 

7057. PHotograpHic Sxavutters, J. Parkinson, Lan- 
caster. 

7058. Ciaar Houpers, A. J. and L. Oxford, Burton- 
on-Trent. 

7059. Curine Irons, J. Appleby, Birmingham. 

7060. Covr.er for Currs and the Lixs, A. Bush, 
London. 

7061. Warer CIRCULATING ARRANGEMENT, W. Freakley, 
Birmingham 

7062. Fiax Fisre Carpixc Macurnes, A. B. Wilson, 
Holywood. 

7068. Consrructixnc Stor B1ocks, 
Bristol. 

7064. Apparatus for Maxine Gas, A. C. Caddick and 
Co., Rotherham. 

7065. "Mepicrz, H. Bednall, London. 

7066. Lockixe APPARATUS for Suop T1L. Ls, W. Prowting, 
Southampton. 

7067. Seams “PIPE Brancues, W. Fraser, Birmingham. 

7068. StRaicnt-BaR Knittino Macuines, J. A. Claring- 
burn, Nottingham. 

7069. IRon ceae Mou tps, J. Willis, Sheffield, 

7070. Cutiery, J. Willis, Sheffield. 

7071. New Game, J. Pearson, Lancash 

7072. Hammerctess Riries, &c., J. i. 8. Bradley, 
London. 

70738. Kwirtinc Macuines, W. and C. W. Harrison, 
Manchester. 

7074. Carriace Lamps, J., J. H., and R. W. Neale, 
Birmingham. 

7075. Incanpescent Evecrric Lampe Howpers, F. H. 
Royce, Manchester. 

7076. Bavu Castors, J. T. Dickinson, London. 

7077. Stay Bar for CASEMENTS, H. King, London. 

7078. Suspenpers, W. Worrall, London. 

7079. Hees of Boors, J.T. Monks, London. 

7080. Wau, &c., Coverines, A. Wilbaux, London. 

7081. Sasn and Sasa, Frames for Winpows, G. R. 
Williams and T. Gregory, London. 

7082. Inpicatinc Apparatus, G. Mumby, London. 

7088. TrRansrer Parer for Priytino, A. E. Shaw and 
W. L. Worrall, London. 

7084. Macuine Gowns, B. Burton, London. 

7085. Furnaces for Steam Generators, C. A. Brown, 
London. 

7086. Toois for Curtinc Wasners from Learner, A. 
Mackie, London. 

7037. Distance Fuses, H. Schlund, London. 

7088. Treatment of Sucpuvrisep Ores, J. C. Butter- 
field, London. 

7089. Gravity Raitways for Recreation, J. J. Follet, 
London. 

7090. Vices, O. Robinson, London. 

7091. Motive-power, T. W. Cole, London. 

7092. Exrractina Ammonia from Gas, A. A. Lister, 
London. 

7093. Sypuon Borries, J. Eugster and J. Koertgen, 
London, 

7094. Weicninc Scares, H. Lane.—(J. W. 
United States.) 

7095. PortasLe Evectric Lampa, Ma , eee ag: 

7096. Boit-Locks for Rirces, 

7097. Stupinc Cytinper, R. N. Ww. sasith, Paisley, N.B. 


C. Lawrence, 


Culmer, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 


443,001. Corn anp Stor Macuine ror Toor SHarpen- 
on BE. C. Phillips, Chicago, 1U.—Filed August 14th, 


1890. 

Claim —(1) A lever bearing a knife-sharpening stone 
at one end and an attachment adapted to receive a 
coin at the other end, in combination with a casin, 
having an opening for the protrusion of the stone an 
a slot for the dropping of the coin, substantially as set 
forth. (2) A coin and slot machine provided with a 
tool-sharpening device and intervening devices whereby 
the fall of the coin causes the sharpening device to be 
moved into position, for the purpose set forth. (3) In 
combination with a lever and a pivotted arm carried 
by one end thereof, a s! ing stone supported by 
said arm, an endless travelling belt carried by the 


[44 3. 001} 





YH Tdi ddd WELLL Zsa 


other end of said lever, a ratchet wheel on a shaft 
which operates the said belt, a — on a pivotted arm 
itman extending from 
the former arm to the latter, x potentially asset — 
(4) A lever and a pivotted sharpener — 
ed by one end thereof, in combina‘ 
endless belt carried by the other end of said ame 
pitman, pawl, and ratchet for causing the travel of 
said belt, a catch which prevents said belt from rising, 
and a cam turning with said ratchet, which frees said 
— at intervals and allows the belt to ascend and 
the sharpener to descend, substantially as set forth. 


443,082. Gas Motor Enaine, J. Taylor, Nottingham, 
England. —Filed June 13th, 1889. 
Claim —{1) In a gas engine, the combination of 
the compression cylinder A, the working cylinder 
B, the single breech connected to said cylinders 


and having the ra chamber E, der, ato A’ 
and B’ working in Se Fa aah eytind ers, 
matically ted valves 


ended lover ry P. shaft 8, lever Ps, rod R, ct eae. 
R’, all substantial as set forth. (2 In a gas engine, 
the,combination of the cylinder B, cylinder A, the 
breech connected to ald cylinders and having 

explosion chamber E, pistons A’ and B’, working in 





the respective cylinders, automatically actuated aires 
F’, G’, and H’, lever P, shaft 8, lever pa, rod R, and 
excentric R’, ‘and the’ governor 1, and intermediate 





mechanism for controlling the valve F , all substanti- 
ally as set forth. 


443,121. Device ror Securine PuLteys To Suarts, 
Zz . Stanton, Belding, Mich.—Filed July 1st, 1890. 
Claim. (1) g pulley having an excentric groove and 

a — fittin, said groove and having a point or points 
to engage a Sat for securing the pulley. (2) A pulley 





having an excentric groove, a clutch pin arranged in 
said groove and adapted to engage the shaft, a plate 
having teeth “a engaging the shaft for securing the 
pulley in 
253. Toot. ror Setrino Up Bent Teetu or Carp- 
a L. Gardner and N. Reid, Manchester, 
N.H.—Filed November 18th, 1889. 
Claim.—The herein-deseribed tool for setti up bent 
teeth of card-clothing, consisting of the handle and the 


(443.253) 





flat thin pointed tines A, substantially as and for the 

purpose set forth. 

443,267. Crank Connection, D. A. Cameron, Pilts- 
burg, Pa.—Filed March 31st, 1890. 

Claim.—{1) The combination of a crank arm or crank 
and pitman with the pivotted latch, whereby the two 
are removably connected with each other, substantially 
as and for the purposes described. (2) The combina- 
tion of a crank-arm or crank, a pitman, a wrist-pin 


= 


SS 


A 





connecting the crank and pitman and having a 
peripheral groove, and a latch secured to the pitman 


and movable thereon into a aopery with the groove 
= -» i aaah pin, substantial! and for the purposes 
ese 


443,276. Exransipie Wueet, H. F. Hall, New York.— 
Filed August 26th, 1890. 

Claim.—{1) The combination of a shaft, a wheel or 
pulley having a main portion with radial recesses 
therein, a disc of larger diameter than the said main 
portion’ firmly connected therewith at ~~ angles to 

said t, and having grooves on its face adjacent to 
said main portion, heads with stems fitting in said 
radial recesses, and end portions fitting in grooves, 
and mechanism, substantially as described, pivotally 
connected with said head, for wanes same at right 
angles and in radial lines from said shaft, substantially 


(443.276) 
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Sell 
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-” described. (2) The combination of a shaft, a wheel 
_, with radial recesses therein, a disc connected 
with id wheel and havin ves on its face adja- 
cont to the pulley, heads with stems fitting in the said 
ial recesses, and end pieces fitting in the grooves of 
the disc, a sleeve on said shaft, and links — to 
said sleeve and head, said sleeve being adapted to 
slide on said shaft, substantially as descr 








Epps’s Cocoa.—GRaTEFUL AND Comrortinc.— B 
a thorough knowledge of the natural laws whic 
tener: the operations of d ion and nutrition, and 

=o a careful Se “> P ae roperties of well- 
rele favon our breakfast 

cakes with a eticate faveuted | beverage which ay 
save us many heavy dactenw’ bills. It is by the judi 

cious use of such pf Pres of diet that a constitution 


may be gradually built up until enough to resist 
wey % waded Hun of subtle mala- 
dies are floa' around us ready to attack oon 


Sa = 5 oes point. We ye Py 
fatal shaft pa ee 
ete i nourished 


ed with 


aera o. Recepatiis Cems ce. 
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PROFESSOR KENNEDY’S REPORT ON THE 
TRIALS OF THE §.8. IONA. 


On Thursday night, the let instant, the report of the 
Research Committee of the Institution of Mechanical 
Engineers was read before a meeting of the members of 
the Institution. The meeting was followed by a dis- 
cussion. It is not necessary, we think, to reproduce 
Professor Kennedy's report—for such it virtually is—in 
detail, and the discussion was not worth reproducing. 
It was singularly inadequate to the interest of the 
a The prominent facts admit of being briefly 
stated. 

The Iona is the property of Messrs. Hersekind and 
Wood, of West Hartlepool. She is 275ft. long, 87ft. 
beam, and 19ft. deep. She is 2094 tons gross, and has a 
displacement of 4480 tons. She is propelled by triple 
expansion engines, designed by Mr. Mudd, and built by the 
Central Marine Engine Works Company. The cylinders 
are, es small fractions, 22 + 34 + 57 x 39in. 
The high-pressure cylinder stands in the middle, the low- 
pressure cylinder standing aft of it, and the intermediate 
forward, The high-pressure cylinder alone is jacketted, 
but the intermediate receiver surrounds the jacket to a 
great extent, and takes heat from it. The jacket drains, 
under ordinary circumstances, into the hot well—during 
the trials it drained into a measuring tank. There were 
also drain pipes fitted to the main steam pipe and to the 
high-pressure valve chest, also leading to a measuring 
tank. Steam is supplied by two double-ended boilers, 
with 3160 square feet of heating surface. The grates 
were bricked up, so that there was only 42 square feet of 
fire-bar surface. The furnaces were nominally worked 
on the forced draught—Fothergill’s—system. Really, 
however, the damper in the chimney was kept five-sixths 
closed, and the air pressure in the ashpits was only 
O-l7in. If the fans had been stopped and the damper 
even half open, there would have been a better draught. 
The trial was carried out by Professor Kennedy and his 
assistants on the same lines as those followed in the 
trials of the Meteor, Colchester, Fusi Yama, &c., and 
samples of the gases were taken for analysis. The trial 
lasted sixteen hours, while the ship ran from Tyne Docks 
to Yarmouth. 





The following table gives the results :— 


or 1:057 lb. as the true consumption per stroke, and the 
percentage of water in the high-pressure cylinder when 
the steam port closed as 29°5. It will not fail, we suppose, 
to strike the reader that Professor Kennedy’s figures 
supply further and ample confirmation of the fact to 
which we have often called attention, namely, that in the 
high-pressure cylinders of triple-expansion engines the 
condensation is enormous. In spite of the excellent 
jacket, it reached in this case nearly 30 per cent. of all the 
steam admitted to the cylinder. 

Professor Kennedy unfortunately does not give the 
percentage of steam present in the high-pressure cylinder 
when the exhaust port opened, and has thereby missed 
@ most important factor. We have made the calculation, 
however, under some difficulties. We have nothing to 
go on but the diagram, and it is not easy to say from it 
alone precisely when the exhaust port opened. We give 
a copy of the diagrams, and it will be seen that at $ of 
the stroke the pressure—absolute—of the steam was 60lb.; 
we may neglect clearance, because that was always filled 
by compression. The capacity of the space swept out 
by the piston while moving through 83°4in. = $ of 39in., 
a proper deduction being made for the piston-rod, was 
12,208 cubic inches, or 7°11 cubic feet. Now, 1]b. of 
steam at 60]b. has a volume of 7°01 cubic feet. The 
steam actually sent into the cylinder was, we have 
seen, 1°057 lb., corresponding to a volume of 7°41 cubic 
feet. The difference between 7:01 and 7°41, or 5°5 per 
cent., existed in the cylinder as water. It follows 
therefore that the whole of the 29°5 per cent. condensed 
at first must have been re-evaporated within a small 
fraction during the expansion part of the stroke. But 
this was apparently impossible. It is certain that all the 
steam that entered the cylinder must leave it as steam, 
less the water resulting from the transfer of heat into 
work and the loss by radiation. The latter loss in this 
case must have been transferred to the jacket, so we 
shall disregard it. But the quantity condensed in the 
performance of work was very considerable. As we have 
more than once explained, the work done by steam in a 
cylinder is only in part represented by the indicated 

wer. The indicator takes no cognisance of the work 

one by the steam in overcoming the back pressure. A 
very simple calculation will suffice to show that in the 
high-pressure cylinder of the Iona the steam did 520- 


Comparative Results of Two Trials of the Steamer Iona. 


24 per cent. of the entire feed could be re-evaporated 
during the expansive part of the stroke, and we are 
entirely at a loss to see how this could ibly be done 
with a drop in pressure of only 105 Ib. ere was 
roughly one-third of a pound of water to be re-evaporated 
per stroke, and this would fall from 366 deg. to 293 deg., 
surrendering, say, 25 units, which would suffice for the 
evaporation of a very small fraction. The only solution 
left is that in the engines of the Iona, the metal of the 
cylinder was competent to do more re-evaporation work 
— expansion alone than is usually done in a whole 
cycle. 

We have as yet purposely said nothing concerning the 
condensation and re-evaporation in the other two cylin- 
ders, because we do not wish to complicate the issues. 
But Professor Kennedy’s figures will be found to repay 
examination. The high-pressure cylinder was, as we 
have said, carefully jacketted. It has three metals or 
walls round it. Counting from the inside, we have first 
the working barrel. Then comes the jacket shell, the 
space between being filled with steam of full boiler 
pressure. The space between the jacket shell and-the 
outer walls is partly the receiver between the first and 
second cylinders, but mainly it is the receiver between the 
second and third cylinders. The jacket, therefore, gives 
off heat inwards to the first cylinder, outwards to the 
receiver. It seems to be impossible to protect a cylinder 
better than the high-pressure cylinder is protected, 
yet we find that the cydinder condensation was greater— 
considerably greater—in it than it was in the intermediate 
cylinder, which is not jacketted at all; and we are tempted 
to ask here two questions. The first is, Does a jacket 
greatly diminish initial condensation? and if it does not, 
can it be maintained that initial condensation is wholly 
due to a fall in temperature of the cylinder walls? We 
do not wish to bring in theory, because theory gives but 
one answer. Our question, then, may take the form, Is 
it found in practice that a jacket greatly diminishes initial 
cylinder condensation? Does practice show that the 
amount of condensation depends wholly on the tempera- 
ture of the cylinder walls ? 

It is only right to compare in this connection marine 
engines with marine engines. We have seen that in the 
Iona the initial cylinder condensation is greater in the 
jacketted than in the unjacketted cylinder. Let us see.if 
























































| Re. 
gare | hla | 
1 | Trial made by * {a Engi- 
| | neer. | 
mittee. 
| 1890 | 1890 | 
2 | Date of trial .. ¥ {1534 150 
} 'y jAugust) 
3 | Duration of trial.. .. .. .. .. .. .. hours) 16 | 10°88 | 
G1 Serer eens on dc as Behan gett ee Meek Triple | 
5 | Cylinder diameter, high-pressure... .. .. .. in. J 21°88,3 21°88) | 
6 | Pi intermediate .. .. .. .. im.|N34°02/N 34°02) | 
7 | ” low-pressure Ry ae: ae in.|N 56°95)N 56°5| 
8 | Stroke, length .. .. .. .. i in. 39 | 
“9 | Bollors, mussbor of masta boilers niea’” if oe ee 
10 or double-e: bs, “en 00 ‘68 le | Single | 
11 | Furnaces, totalnumber .. .. .. .. é thee ~~ wr vad 
12 | Heating surface, total .. sq. ft.) 8160 | 3160 | 
18 | 9 tubes .. 1. .. .- os Og. ft.) 9590] 2500 | 
14 | Grate area(actual) .. tty ete se ee oe Be ft.) 42 42 | 
“15 | Total heating surface to grate area. ratiol 75:2 75°2 
16 | Tube surface to gratearea .. .. .. .. ratio, 61°7 61°7 | 
17 | Grate area to flue areathrough tubes .. .. ratio) 23) 2°3 
18 | # area through funnel.. .. .. ratio) 1°4/ 1:4 
— ——_—___— ——| 
Mean Pressures. |Lbs. pejr sq.in. 
19 | Mean boiler p above atmosphere .. .. | 165°0 | 162-0 
20 | Mean admission pressure, high-pressure cylinder] 
above a ge! ne. ar gyi eerees ee ds "6 | 147°8 
21 | Mean effective pressure, high-pressure cylinder ..| 46°65) 47°33 
= ” ” ” oe ” oe] ye i t 
23 | ow- . od "16 . 
24 | Mean effective p J 5 fetal sadese d to ‘low-pres- } 
qurecytinder .. 1. 1. 0, co ve oe. ce. oof S0°28| 21°96) 
25 | Mean exhaust pressure, low-pressure cylinder below } 
| atm Ot ae es ke da oats ee Ce ee | 
26 | Mean vacuum in condenser below atmosphere.. ..| 18°88} 18°76) 
| | 
| 








| | 
| 


























Chief 
| search | 
| Trial made by earch | Engi. | 
| mittee.) "°F 
27 | Revolutions per minute, mean .. .. ..  revs.| 61°1 | 63°9 
28 | Piston constant, high-pressure cylinder .. H.P.| 4°41 4°61 
29 ” intermediate ” H.P.} 10°82 | 11°32 
| 30 - low-pressure ” H.P.| 30°54 | 31°98 
81 | Indicated horse-power, high-p.. ,, . LH.P./205°6 (221-0 
| 82 | s ‘i inter. ~ ,, . LHLP.|221-2 /281°7 
33 | = is low-p. _,, LH P./218-6 |255-0 
34 | is a mean total L.H.P.\645°4 (707-7 
| 85 | Coal burnt per minute be --Tbs.| 15°7 | 16°38 
| 36 | * WORROU se. ch oe coe es es ROD \978 
37 | ” per squaré foot of actual grate area per } 
OEP cc. oe 00 ay en se se ee ES. | OD 
38 ». per square foot of total heating surface | 
rhour .. .. .. .: .. ..Tbs.| 0°298) 0-810) 
89 » _per indicated horse-power per hour.. Ibs.} 1°46 | 1° | 
40 | Carbon value of 1lb. of coalasused .. .. .. Ibs.) 1°02) — | 
41 ” equivalent per indicated horse-power | 
POOR we Sina ca cere EOP =] 
42 | Feed-water perminute .. .. .. «. «- «~~ Ibs./143°6 _ 
| 48 a Per Romer o. so, cc, cn co” co oe a) OBE — | 
| 44 a per square foot of total heating surface | 
WORE i.e ce ce ee ee OR SIS — | 
| 45 ” BOT GE GNOE 6 ca. oct an an v0 CFB E — | 
46 ” per lb. of coal from and at 212°F. ..Ibs.| 10°68 | — | 
| 47 ” per lb. of carbon value from and at’ | 
212° F. ee 08) ee! ee cee oe OL IOS | — 
| 48 ° per indicated horse-power per hour.. Ibs.| 13°35 | — 
| 49 | Calorific value of 1 Ib. of coalas used .. .. Th.U.| 14,830; — 
| 50 | Percentage ofline 49 taken up by feed-water.. p. cent.) 69°2 | — 
| 61 - » carried away by furnace gases 
| percent/16°2 | — 
| 52 s yy, lostbyimperfectcombustion, p.c.| 0°0 | — 
| 58 2” »» /used in evaporating moisture in | 
| +s es ee oe » percent.| 0°0 | 
54 9 » Unaccounted for .. per cent. | 14°6 _ 





"J = Jacketted, N = Not jacketed. 

The report presents several remarkable features, among 
which may be noticed the enormous boiler power pro- 
vided. We propose, however, to confine our attention 
for the moment to some curious points about the per- 
nen of the engines, 

fessor Kennedy gives the following figures, showin 
what became of the steam :— see bias , 














- | Percentage 
Proportion of steam accounted for | Pounds | Percentage! in jacket 
by indicator diagrams. of or present 
revolution. | total feed. | in cylinder 
fr: as water. 
Steam t in h-pressure | Pounds. | Percent. | Per cent. 
cylinder on oot » when the } 
pressure was 125-41b. juare | 
inch above the ctnonshare oe 1°49 634 =| 86°6 
Steam present in intermediate | 
cylinder, when the pressure 
was 19°4 Ib. per square inch 
above the atmosphere.. .. .. 1°76 74°9 25°1 
Steam present in low-pressure 
cylinder near end of expansion, 
when the ure was 8°6 Ib. 
per square inch below the atmo- 
OR, aio aath oo :'407 se 1°39 59°1 40°9 














The total consumption of feed-water was 2:351b. per 
revolution = 1°175 lb. per stroke, but all this did not get 
into the cylinder. There was condensed in the jacket 
6°15 lb. per minute, or 4°3 per cent. of the total feed. 
There was aa another pound obtained from the steam 
a and valve chest. In the course of the discussion 

r. Mudd stated that during the sixteen hours’ run not 
less than 6622 lb. of water were measured which never 
pot into the boilers, and making the requisite corrections 

e gives the true weight of steam used per revolution as 
2°23 Ib. instead of the 2°35 Ib. given by Professor Kennedy, 





and deducting the jacket water, he —- 2°115 lb. as the 
weight of steam admitted to the cylinder per revolution, 


horse power. Each horse-power represents 42-7 British 
thermal units per minute. Each pound of steam could 


part with about 948 units, and 520 x 42°7 _ 93.541b. con- 


943 
verted into water per minute. The total weight of water 
per minute, according to Mr. Mudd, was 129 Ib. It seems, 
therefore, that over 18 per cent. of the steam admitted to 
the cylinder must have been liquefied in the cylinder. 

But it may be said this could only be true if the whole 
of the 520-horse power was done in the cylinder by 
expansion. The part done during admission was done in 
the boiler. But it will be seen that it is impossible to 
conclude from the diagram that any work was done 
without expansion coming into play. However, we may 
make a liberal deduction for this, and say that one-third 
of the whole was done without expansion, and we still 
have 12 per cent. of all the steam necessarily liquefied. 
But as we have seen, at the moment the exhaust port 
opened there was in the cylinder not much more than 
5 per cent. of water. During the period of admission there 
was no re-evaporation; condensation was going on; 
at the end of that Yvan there was 29°15 per cent. of 
water in the cylinder. During the period of expansion 
liquefaction due to the performance-of work ought to 
have augmented this to, say, 41 per cent. But we find 
that re-evaporation sufficed to reduce this to about 5:5 
per cent., and this, be it understood, without the 
assistance of the exhaust period, during which, as is 
well known, re-evaporation takes places most energeti- 
cally. It is useless to say that the jacket explains the 
matter. The condensation of 4 or 5 per cent. of the 
feed in the jacket could not possibly convert 24 per cent. 
of the feed into steam. 

Even if, for the sake of argument, we assume that no 
steam was liquified for work, we are not much nearer a 
solution of the difficulty. ‘We still have to explain how 
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| | Chie’ 
| Trial made by { scarch | Engi- 
mittee.| 2&er- 
| 55 | Heat taken up by feed-water per minute .. Th.U.|161,100) — 
| 56! ,, turned into work per ute .. .. Th.U.| 27,590) 30,250 
| 57 | 4, taken up by feed-water per indicated horse- | 
power perminute .. .. .. .. Th. U.|249°6 = 
58 | Efficiency of boiler (line 50) .. .. .. percent.) 69°2 — 
| 59 ” of engine (line 56+line 55) .. _ per cent.) 171 _ 
| 60 | 99 engine and boiler combined (line 58 
| } xline 59) .. .. .. .. percent/ 11°8 os 
61 | Mean velocity of steam through water surface in 
| } ilers perminute.. .. .. .. .. .. «.feet) 1°61 —_ 
| 62 | Space occupied by boilers per indicated horse- 
| | | MD edbiee i Savas! on cw ae) ss ee, CR Ps OS 
| 68 | Weight of engines, boilers, &c., with water, per 
| indicated horse-power.. .. .. .. .. tons} O°31/| 0°31 
| 64 | Clearance volume, high-pressure cylinder—per cent.) 12°41 | 12°41 
165.) .- 4 zi termediate — ,, per cent.| 10°11 | 10-11 
| 66 | oa »» low-pressure a per cent.| 7°64 | 7°64. 
| 67 | Clearance surface, big> pressure cylinder .. sq. ft.) 12°75 | 12°75 
| 68 | ” 99 intermediate a sq. ft.| 29°14 | 29°14 
69 | * low-pressure pes «. 8q. ft.) 49°5 | 49°5 
| 70 | Speed ofvessel, mean, during trial . knots} 8°6 9-0 
| 71 | Mean temperature ofouterair .. .. .. Fah.) 62° 91° 
| 72 o os of chimney gases .. .. Fah.) 452° | (672°}* 
1731 os »” of feed-water .. .. .. Fah.| 106° | 157° 
| | TA 1. =o *” . of boilersteam .. .. Fah.j 373° | 871° 
ah 5 9 of circulating water Fah.| 55°8°| 78°6° 
76 | 4. * of disc! water.. .. Fah.) 75°5°| 944° 
| Forced Draught Pressures. Inch of| water. 
| 77 | Imceging, near fam... .. cc co oe + «-|+0°87 |+1°03 
78 | In casing, at back of boilers .. vee oe eel 0°84 [40°78 
79 | In ashpits, mean of four gauges- .. .. .. -.|+0°17 |+0°32 
QO) SMUD ee. der ne ec KO Kal eel sd ee OE = 


* Indicated by a pyrometer in uptake of furnace, 





cylinder condensation bears any reJation to economy, and 
if so, what. 

Making Mr. Mudd’s deductions, we find that the engines 
of the Iona were exceptionally economical. They used 
only 12°69 lb. of feed-water per indicated horse-power per 
hour, with an initial condensation of 29°5 per cent. In 
the engines of the Meteor the initial condensation was 
only 23 per cent., but the consumption of feed-water was 
15 lb. per horse per hour. In the Fusi Yama, with com- 
pound engines, the initial condensation with unjacketted 
cylinders was only 11°8 per. cent., or less than one-half 

at of the Iona, with splendid jacketting, but the 
water used was 21:17lb. per. horse per hour. In the 
Colchester, with compound engines, the cylinders are 
not jacketted,. the «initial ‘condensation - was 28 per 
cent., and the “feed-water was 21°73 1b.’ per horse 
per hour. The Tartar has triple-expansion engines, 
all three cylinders are jacketted, the initial conden- 
sation was 54 per cent., but the steam used amounted 
to but 165lb. per horse-power per hour. The total 
feed was nearly 20lb. But Professor Kennedy stated 
that the boiler primed—a statement the accuracy of 
which was hotly disputed at the time; so we may 
reject the Tartar trials. But enough remains to show 
that only the most shadowy connection seems to exist 
between cylinder condensation, the effect of jackets, and 
the consumption ofsteam. If it can be shown that most 
of the steam condensed initially can be re-evaporated 
during expansion, leaving very little to be re-evaporated 
during the exhaust, then the engine is in the position of 
a man who is robbed of £100 one hour, and has restored 
to him £95 by the penitent thief in the next. hour. The 
figures we have given show that this condition has, as 
far as the high-pressure cylinder of the Iona is concerned, 
apparently been fulfilled. But why it has been fulfilled 
in it case, and not in that of other ships, remains an 
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inscrutable puzzle. That the engines of the Iona are 
exceptionally economical seems to be proved. But 
neither Mr. Mudd nor any one else has supplied us with 
any definite information as to why they are so R 
We are not referring in any way, be it observed, to the 
boilers or the fuel, but simply to the weight of steam 
used per horse per hour. The efficiency of a jacket is 
measured, no doubt, by the weight of steam condensed 
in it. In the Tartar the jacket condensation was nearly 
as great as in the Iona. Steam was shut off in that case, 
however, from the high-pressure jacket. 
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We have said enough, we believe, to show that the 
reports of the Research Committee of the Institution of 
Mechanical Engineers have brought us no nearer to the 
construction of a theory of the real steam engine than we 
were before. All that they to prove is that the 
thermo-dynamic theories found in text-books ap tly 
bear only a remote and even fanciful relation to what 
goes on in the real steam engine; and that some at pre- 
sent obscure cause operates to bring about condensation 
and re-evaporation in a way that materially affects the 
performance of an engine. It is beginning to be recog- 
nised as a truth that the condensation and evaporation of 
a depends to a certain extent on some specific 
influence in the shape of an attraction or affinity—we use 
these words with hesitation for want of better—existing 
between certain solids and certain vapours; and, far-fetched 
as the notion may aj , there is yet a possibility that 
some of the remarkable and unaccountable differences in 
the efficiencies of steam engines, apparently working 
under identical conditions, are due to some subtle action 
between the metal of the cylinder and the steam. It is 
possible, for example, that a very highly polished smooth 
cylinder may be far less efficient as a condenser than a 
cylinder the working face of which is rough and scored. 
As bearing on this point, we may direct attention to the 
very curious and suggestive discovery made by Mr. 
Bryan Donkin, namely, that a copious supply of oil to 4 
cylinder has precisely the same effect as jacketting in 
preventing cylinder condensation. 








BEETALOO WATERWORKS, CONCRETE DAM. 


Tue illustrations above and on p. 366 show a reservoir just 
completed for the South Australian Government by Mr. A. B. 
Moncrieff, M. Inst. C.E., to whom we are indebted for the 

hotographs and drawings from which our illustrations have 
Coen prepared. It was in May, 1885, that the survey for this 
scheme was begun, and during the same year an Act was 
ae authorising the construction of the dam. In the 
ollowing December the first of the temporary head works 
and pipe-laying began. The temporary reservoir was used to 
supply places within reasonable distance of Beetaloo, but the 
completed scheme will serve an area covering 1715 square 
miles. The importance of the reticulation will be under- 
stood when it is observed that not only are the interests of 
the pastoralists and the farmers to be served, but that the 
townships of Moonta, Kadina, Wallaroo, Tickera, Alford, 
Port Broughton, Gladstone, Port Pirie, and other places 
will be supplied from Beetaloo. Up to the present 
time 255 miles of main pipes have been laid, the sizes 
varying from 18in. to 2in. in diameter. The pipes were 
all locally manufactured, and the engineer-in-chief speaks 
of them as highly creditable samples. The main interest 
centres in the concrete dam, which ranks as one of sts om 
«ams in the world, and is certainly the largest concrete 

in the Southern Hemisphere. This work was started by Mr. 
Mestayer, M.I.C.E., the late hydraulic engineer, in 1888, and 
Mr. Jobson has been the resident engineer. In May of the 





same the present engineer-in-chief, Mr."A. B. Moncrieff, 
rag tambo yr gsitpationmee dao Be i 


] 
the instruments on the deck of the Formidable. The base 
diagrams and | was 69 m., and the readings of the range-finder noted Ly 


stresses were checked by him the placing of the concrete was | comparison with those obtained by sextant observations. 


with. This continued with few intermissions until 


tt October, so that the laying of the concrete occupied two | 
yards of cement | cent. Afterwards an equally good result was obtained in 


years and six months. About 60,000 cubic 


| The conditions were favourable ; the differences between the 


results obtained by the two methods did not exceed 5 per 


concrete were required. The height of the weir is 110ft., | motion under conditions in action with speeds up to 20 knots. 
and the width on the top is 14ft. The length is | As it was difficult to insure the observations being simul- 
580ft., and the cross section is in accordance with | taneous, these results were ignored. The committee concluded 


r Rankine’s formula, the horizontal curvature 


| from the first series, however, that the use of the instrument 


having a radius of 1414ft. The stome and sand required | in action was feasible with trained men, and that while the 





difficulties increased with a 
high sea, they affected the 











~-~=*Length on top of Dam: 580 feet - 


range finding in a less 





measure than the pointing 











of the guns. 





Under circumstances 











PLAN OF DAM. 


were obtained in the neighbourhood, but the cement had 
to be imported from Europe. Machinery was employed 
to mix and deposit the whole of the concrete. To the western 
side of the dam there is a bywash, with massive training 
walls, which are partly excavated in the rock on the hillside. 
When the reservoir is full and the water flows over this 
bywash, there will be a pretty cascade down the hillside. At 
present the reservoir is only half full, but the supply is con- 
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CROSS SECTION OF Dam 


stantly being augmented by the springs, which are running 
strongly. When full, the lake will be 105ft. deep at the dam, 
about a mile and a-quarter long, and on the average eight 





specially favourable to the 
accurate use of the range- 
finder, the errors fell to a 
mean of 3 per cent., and 
the commission considered 
that it fulfilled the object 
for which it was designed. 
Its use at night was dwelt 
on as a valuable possibility. 
Some minor alterations 
and improvements were 
suggested, some of which 
had agp 4 been thought 
desirable by Lieutenant 
Fiske. The sector arc 
should be lengthened. The 
observers, as was the case 
actually in the French 
trials, should be furnished 
with appliarces enabling 
them to see, hear, and speak 
at will by telephone, and 
the commanding officer 
should be able to come 
, into the circuit at will. A more powerful accumulator was 
also recommended. 

We are furnished with the tables of results of observations 
made in Italy. The instruments were mounted on the 
Terribile, and used on both sides. The first series of obser- 
vations gave a mean error of 5:8 per cent, fora mean distance 

| of 2978-3 m.—3257 yards. Another series in motion gave a 
| mean error of 2°4 per cent. for a distance of 1930 m.—2133 
| yards. The other series gave a 4 per cent. error for 3640 m. 
| at anchor; 3:23 per cent. for 2290°8 m.; 1°8 per cent. for 
| 1565 m.; 2°8 per cent. for 3880 m.; 6°8 per cent. for 3240 m. 
| In conclusion the report notes the following final mean 
| errors :—For 1000 m., 1-3 per cent. ; for 2000 m., 2°6 per cent. ; 
| for 3000 m., 3°9 per cent. ; for 4000 m., 5:2 per cent. ; and for 
5000 m., 6°5 per cent. error. These were obtained with a 
base of 58-9 m., which is a shorter one than is recommended. 

The. rt of the United States Navy is more full and par- 
ticular either of the above; both observations and 
the opinions on them being printed. Trial was made with the 
ship rolling and also surging around her anchor, the distances 
observed with the Fiske range finder were compared with 
those marked on charts. Good results were obtained by taking 
what were termed -‘snap shots” while the ship was rolling 
considerably. _A rapid motion of the object observed did not 
prevent the telescopes being kept pointed on it. The instru- 
ment was used at target practice, and so far as could be judged 
gave good results. The Board report that trustworthy results 
are given by the instrument within 3 per cent. “in ranges less 
than 5000 yards, or at greater distances when adjusted skil- 
fully ; that it can be easily kept in order when properly in- 
stalled, and the details corrected as suggested . . . and 
that with an officer to look out for setting up the instrument, 
it may be worked by any two sailors after a little instruction 
and practice.” 

Without going into these reports in more detail, we would 
express our conviction that we ought to ny the instrument 
ee in this country without more delay. No naval 
officer will question the importance of having such an instru- 
ment, and no one will doubt that we should be at a great dis- 


advan in contending with an enemy who had mastered 
and ected its use while we might be beginning to try it. 
We do not care the least whether it be Fiske’s or anyone else’s 





instrument, but we have lost too much time and got behind 
| other navies already. Fiske’s is the only instrument per- 


chains wide. In places the width is much greater, as there | fected at present ; it ought to be tried, we submit, and if suc- 
are several long reaches, but the average width is only eight | cessful applied to certain ships. If Watkin or anybody else 
chains. The capacity of the reservoir is 800,000,000 gallons, | produces a better one, let them do so by all means, but we 


and on the whole of the works, up to date, there has been 
expended about £496,000, of which amount £117,000 was spent 
in the construction of the dam. 








FISKE’S RANGE FINDER. 


In THE ENGINEER of December 26th last we gave an ac- 
count of the range finder invented by Lieutenant Fiske, 
United States Navy, and brought over to this country, which 
had then been seen at work on the top of Messrs. Elliot’s 
establishment in St. Martin’s-lane by many of our naval 
authorities. We have heard so often of range finders that 
the name attracts little interest, unless jal emphasis is 
laid on it, because a reader concludes that it is only one 
among many more or less like it, and that the subject has been 
sufficiently threshed out to justify the assumption that any 
ay of one over another is one of degree, and not pro- 
bably very important. 

It is, we think, necessary, then, to —_ out again that this 
is a step in a new field, and a specially n and impor- 
tant one. The length of a ship is sufficient to furnish an 
admirable base line with instruments permanently fixed at 
the ends with telephone connections and all the means neces- 
sary to enable a range or a distance from a headland to be 


quickly and accurately measured. It was strange then that | 
so clear a field should have been left to Lieutenant Fiske for | 


his range finders. How he deals with the problem is explained 
in the article above referred to. We imagined that a speed 
trial would be made in this country. Our navy requires one 
instruments more than any other, because of the number of 
our ships cruising in all parts of the world. We are sorry to 
say, however, that France and Italy, as well as America, have 
been before us in trying and learning the merits of the instru- 
ment, and we have their reports before us. 

The French report, after a description of the instrument, 
which it highly commends in principle and action, goes on 
to speak of the results obtained in a trial made by erecting 


| cannot afford to wait for this now. 








| INCORPORATED ASSOCIATION oF MUNICIPAL AND County ENGr- 
NEERS.—The following gentlemen having satisfied the examiners 
at the examination held in London on the 17th and 18th ult., have 
been granted their certificates by the council of the association :— 
8. Allen, Manchester; B. Ball, Middleton; W. Cooper, Cheetham ; 
J. R. Dixon, Carlisle; M. D. Graves, York; Hy. Hurd, Stratford, 
E.; A. J. Laise, Stapleton; H. Yarwood, Rochdale. 


THE Hutt AND District INsTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—On Tuesday evening, April 28th, the members of the 
Hull and District Institution of Engineers and Naval Architects 
held their seventh general meeting of the session at the rooms, 
Parochial Office, Bond-street, Hull, the President—Mr. C. F. Amos 
—being in the chair, when an adjourned discussion took place upon 
Mr. A. E. Seaton’s gg on ‘Forced Draught on ram vege ol 
The hon secretary—Mr. Geo. H. Strong—having read a short 
Finger of the points raised by Mr. Seaton at the last meeting of 
the Institution, the author of the paper made a few supplementary 
remarks upon the subject, after which an interesting discussion 
was resumed by Messrs. J. Jamieson, J. R. Smith, J. H. Leetham, 
H. J. Barrett, J. Simpson, W. H. Willatt, and ¢. F. Amos, and 
a vote of thanks was accorded to Mr. Seaton for his paper. 


STUDENTS OF THE INSTITUTION OF CiviL ENGINEERS.—On_ the 
Ist inst., the sixteenth annual dinner of the students of the 
Institution of Civil Engineers took place at the Holborn Restaurant, 
Sir John Coode, president of the institution, in the chair, -_ 
«ge by Mr. George Berkley, vice-president, Mr. Mansergh, 

. Inst. C.E., Mr. E. Lovegrove, Mr. 8. H. Wells, and Sir Robert 
Rawlinson, C.B. There were also amongst those who took part in 
the speeches: Mr. G. J. Birch, Mr. Reeson, Mr. Griffiths, Mr. W. 
Stokes, and Mr. Stilgoe, secretary to the students’ committee. Mr. 
8. H. Wells, as usual, made a good speech. Sir Robert Rawlinson 
urged the necessity for energy and truth. Mr. Reeson represented 
some of the provincial students’ associations, and urged the working 
together of the provincial and central students, and asked for 
facilities regarding papers and prizes. Mr, Forrest, who was un- 
able to be present, was represented by Mr. Birch. The students 
| are to be congratulated upon a very large, successful meeting, due 





| much to the efforts of Mr. Stilgoe. 
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TRIPLE-ROW STEAM PILE DRIVER. 



















































































iz. LF 















































DIRECT-ACTING STEAM PILE DRIVER FOR 
THREE PILES IN A ROW. 


THE machine illustrated by the above engravings has been 
designed for the purpose of driving three piles in a row with- 
out the necessity of moving the machine, and is destined for 
some quay work in South America. It is arranged to run on 
be two inside rails of two lines of railway of a gauge of Sft. 

1?in. 

The object of this form of triple machine is to drive the 
piles and lay the permanent way as the machine advances, 
so that it prepares its own road as it goes along, and com- 
pletes the pier. In the special case for which the machine has 
been made no special way was laid for it, and as soon as the 
work is done the rails and permanent way remain just as 
they are for regular traffic. 

The steam monkey weighs 30 cwt. The height of fall of 
the monkey is 6ft. Steam is admitted into the steam monkey 
by means of the piston-rod, which is hollow. The bottom 
part of the monkey is solid, so that dripping of condensed 
steam on to the pile head is thus obviated. 

Steam is conveyed from the boiler to the three-way cock at 
the top of the piston-rod by means of an iron pipe with phos- 


phor bronze universal couplings. This means of conducting the | 


steam possesses an advantage over that of using ordinary 
india-rubber steam hose, and reduces wear and tear to a very 
great extent. The steam inlet at the top of piston-rod bein 

stationary, still further reduces wear and tear, as the steam- 
pipe does not rise and fall with each blow of the monkey. The 
details for this mode of working are clearly shown in the 
engravings. The boiler is of the ordinary vertical cross-tube 
type, and works at a pressure of 901b. per square inch. The 


steam monkey makes about from thirty to thirty-five strokes | 


per minnte. Steam is only used for lifting the monkey, 
it falls of its own weight. The steam monkey works 18ft. in 
front of the carriage, and the rows of piles are 7ft. 6in. apart. 
The steam winch has separate and independent drums ; one 
for lifting the monkey and the other for raising the pile into 
position. The whole is mounted on a strong carriage in the 
form of a crane, and is capable of being turned round by 
steam from the machine. The piles to be driven are 50ft. long 
and 12in. square. The boiler has a heating surface of 140ft., 
with large steam space. 

_ On the machine a powerful pressure pump is fitted to assist 
in driving the piles in. By this means a powerful water jet is 


led along the pile to the point—through pipes—and the ground 
is thus Saal away and becomes liquefied. A similar machine , 
has been erected at Ostend for building out a pier into the | 
sea ; the overhang of this machine being 23ft., and the weight 


Section of “Steam Monkey | 





of the piles to be driven being four tons each. The machine 
was made at Haarlem, Holland, and has been introduced 
| into England by Mr. A. E. W. Gwyn, of Ducksfoot-lane, 
London. 








ROLLING-MILL ENGINES FOR THE PARKHEAD 
ROLLING MILLS. 


On p. 370 we illustrate a fine pair of rolling-mill engines, 

| made by Messrs. Duncan, Stewart, and Co., of Glasgow. A 
| Similar pair has been made by the same firm for the Wear 
| Steel Company, Sunderland. The diameter of the cylinders 
| is 42in., the stroke being 5ft. The piston-rods are of steel, 
| 6fin. diameter at the front and 44in. diameter at the back 
| ends, where they are carried by guides. The connecting-rods 
are of steel, 12ft. Gin. between the centres, with a straight 
taper from 7jin. diameter at the crosshead end to 8}in. 
diameter at the crank pin end. The steel crosshead pin is 
| Sfin. diameter by 9}in. long. The steel crank pin is Yin. 





; diameter by 10in. long. The cranks are of cast steel and 





Section of Three-Way 
Cock and Coupling 


9 ¢ o & 























balanced in an efficient manner. The steel crank shaft has 
journals 16in. diameter by 24in. long. The body of the shaft 
is 18in. diameter, increased to 19in. diameter at the middle, 
where it receives a helical steel pinion 3ft. Tin. diameter, 


| having eighteen teeth 24in. broad and Tin. pitch. This 


pinion gears with a spur wheel 8ft. 114in. diameter, having 
forty-five teeth; the centre of this wheel is of cast iron fixed 


' to a steel rim by means of -hardwood wedges. The wheel is 


carried by & steel shaft having journals 17in. diameter by 24in. 
long. The vody of the shaft is 19in. diameter, increased to 
20in. at the middle, where it receives the wheel. The engines 
are fitted with piston valves which work in a separate valve 
casing bolted to the side of the cylinder. The steel valve 
spindle is 3in. in diameter. The excentric rods are flat, 
bolted to cast iron excentric straps; the excentric pulleys are 
of cast iron, and have ample bearing surfaces. The links are 


| operated by means of a reversing engine, which is simple but 


efficient, and was specially designed for the purpose by Messrs. 
Duncan, Stewart, and Co. The sole plate for each engine is 
cast in one piece, and is of a very strong design. These 
engines have been working for some time, and are giving 
every satisfaction. 








INTERNATIONAL CONGRESS OF HYGIENE AND DEMOGRAPHY.— 
The following are the subjects with which it is proposed to deal in 
the coming congress, in the section on architecture in relation to 
hygiene :—(1) Laying out and extension of towns, including the 
control of the construction of buildings, and the reservation of 
open  agys (2) Planning and construction of dwelling houser, 
especially common lodging houses,. workmen’s dwellings and 
residential flats. (3) Hospitalsfor infectious diseases. (4) Con- 
struction and a: ements of asylums. (5) Sanitation of theatres 
and public halls. The meetings of the above section will be held 
in Burlington House, Piccadilly, London, on Tuesday, Wednesday, 
Thursday and Friday, August 11th, 12th, 13th and 14th, Abstracts 
of all papers to be read in the section must be furnished to Mr. 
Ernest Turner, 246, Regent-street, W., honorary secretary, not 
later than the 15th of June, and the full text of the papers before 
the 30th June. Abstracts of papers should not exceed 500 words, and 
should be type-written. Papers and abstracts may be written, and 
peeches in the meetings delivered in French, German, or English. No 
paper will be received which has been previously published orcommt- 
nicated to any other society. A limit of fifteer minutes will be 
fixed for a paper or speech introducing a subject, and a limit 
of ten minutes for all subsequent speeches or papers on the 
same subject. 
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McLAINE’S HOLLOW PISTON VALVE. 
Tue piston valves illustrated by the accompanying en- 


| 


scheme recommended in this report. The works consist of 
the construction of a harbour a short distance below Paisley. 
The quays are connected with the Glasgow and South-Western 


graving are constructed, it will be seen, with a solid distance Railway on one side and with the Caledonian system on the 


ring, turned up a close working fit for the 


iston valve liner, | west side. 


The channel of the river has been straightened in 


and the same as a solid piston valve, and placed between two places and deepened throughout, the estimated amount of 


narrow packing rings, each expanded by a coil spring steam- 


sf 
tight against the liner, so as to arrest with a minimum of | cubic yards of rock had to be removed from 


friction the gradually increasin 
piston valves are liable; and these expanded packing rings 
are free from vertical vibration, owing to their being firmly 
held all round by wave springs placed in recesses formed in 


| 


D uired being 1,069,971 cubic yards. About 20,000 
ry ; the bed of the 


leakage to which all solid | river. The bottom of the new channel is 18ft. below high 


water of spring tides, and 15ft. at neaps. The width has been 
increased from 80ft. to 180ft., the bottom being 85ft. The 
cost has been about £130,000, or £30,000 more than the 


the solid distance ring, resulting, it is claimed, in a piston | original estimate. It is expected that these improvements 
valve working perfectly steam tight, with scarcely any friction ' will result in an extension of the export trade from Paisley, 
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6f Wear and tear. These piston valves, up to 30in. diameter, 
are fitted in a great many first-class steamships, including 
the Victoria, Britannia, Arcadia, Spartan, Trojan, Scot, &c. 
The valve is made by the “Perfect Piston” Company, 
Belfast. : 








HARBOURS AND WATERWAYS. 


A Boarp of Trade inquiry has been held at Poole by Sir 
George Nares with reference to the“application for a provi- 
sional order for power to improve the harbour. After hearing 
evidence, Sir George reported with reference to the engineeri 
part of the scheme, that he was of opinion that the pro 
training wall if carried eut would have an appreciable effect 
in deepening the bar; and that if accompanied by increased 
quayage facilities and deeper water in the navigable channel 
inside the estuary, it would allow of a larger class of vessels 
using Poole, but that it would not provide anything like the 
depth of 20ft. at low water as stated by Mr. Kinniple, unless 
the training bank were carried further than he proposed. 
As, however, the extension of this proposed training wall 
would have the effect of increasing the degrading force 
of the sea strike on the shore at the entrance to the 
estuary, and so hasten the present erosion of the coast, 
he advised that it should not be commenced until the 
stability of the sandy promontory forming the north point 
of the entrance has been fully insured. Upon this report the 
Board of Trade have granted a provisional order giving the 
trustees power to raise £20,000; to levy additional rates on 
vessels using the harbour; to construct new quay walls; to 
dredge in the inner harbour to a depth of 14ft; but no proyi- 
sion is contained in the order for power to construct the pro- 
posed breakwater or training bank. 

The Board of Trade have issued their report with reference 
to the proposed works for the improvement of Dover Harbour, 
which on the whole is favourable to the scheme. 
refers to the large number of steam vessels now using this 
harbour, which last year conveyed 262,692 passengers between 





Dover and Calais, and 73,823 between Dover and Ostend. The | 


report also states that the design of the proposed harbour will 


provide sufficient space for the cross channel service with a | 


large class of vessels, and that the approach by sea will be 
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which is only small now, and that imports which have hitherto 
come by way of Grangemouth will come direct. 

The returns lately issued indicate that the traffic on the 
Seine up to Rouen is increasing rapidly. The Tancarville 
Canal was opened to navigation in 1887, its object being to 
facilitate the navigation between Havre and Rouen by avoid- 
ing the lower part of the Seine estuary. In 1889, 1047 vessels, 
measuring 239,009 tons, through the canal. In 1890 
the number of vessels had increased to 3150, measuring 
302,120 tons. The increase in three years is more than 75 
per cent. Before the canal was opened the tonnage passing 
up the Seine did not exceed on an average more than about 
165,000 tons a year. Very extensive improvements have been 
carried on at Rouen during the last few years. New quay 
walls have been built on both sides of the Seine, having a 
constant depth of 19ft. of water alongside them, which 
is increased in places to 22ft. The islands on the left 
bank below the town have been connected and the 
space between formed into a timber pond, and petro- 
leum dock; already very large storage works have been 
constructed, and arrangements have been made for a very 
large extension of this trade. A very large area of land on 
the left bank of the river has been raised by the deposit 
of the dredging material, which is lifted from the mud 
barges by elevators into half-round iron troughs, into which a 
constant stream of water is pumped. By this means the 
material is carried for a considerable distance back from the 
river. The water is conducted away by channels cut 
in the mud as it solidifies, and runs back into the river 
through a sluice. Not far from the — stores 
a slip has been built which permits of the docking of 
| vessels of 1800 tons. The cradle is placed transversely to 
| the direction of haulage, and is framed on forty-two iron 
| girders that carry a flooring on which the ship rests. This 
| floor is divided into two parts, either of which can be worked 
| separately. Forty-two winches worked by an endless screw, 
driven by a steam engine, raise the cradle at three different 
speeds. The haulage of the cradle is effected by means of 
a compensating cable of wire rope, attached at both ends of 
the cradle and ing over a series of pulleys, one of the 
series being fixed to the cradle and the other to the haulin 
chains of the winch; by this means the work is distributed 
| equally among the winches. Hydraulic mains have been 





protected in almost all winds, and therefore the harbour be | jaid along the quays, and a large number of travelling cranes 


much improved. The Admiralty Pier has cost, exclusive of 
the money spent by the War Department on the turret, 
£716,000 of public money, and the Board therefore require 
certain reasonable stipulations if that pier is to be handed 
over to the Dover Harbour Board. As the South-Eastern 
Railway Company has decided to withdraw its opposition, 
the scheme is now practically unopposed, and the Bill will 
obtain the sanction of Parliament in due course. 

Arrangements have been completed for the sailing of the 
City of Rome, of the Anchor Line, from the James Watt Dock 
at Greenock. The chairman at the last meeting of the Trust 
stated that he had reason to hope that this was the beginning 
of the trade for which this dock had been specially con- 
structed. 

The works which have been going on for some time in 
deepening and improving the river Cart have been completed. 
Vessels of 500 tons burden will now be able to get up to 
Paisley, which is situated about three miles above the junc- 
tion of the Cart with the Clyde. The first attempt to improve 
this river was made about 150 years ago, when an Act of 
Parliament was obtained for that p Subsequent Acts 
were obtained in 1787 and 1835. The works carried out under 
these Acts only resulted in giving a depth of 8ft. at Paisley 
and 12ft. at the junction with the Clyde. In 1882 Messrs. 
Beil and Miller were instructed by the Cart Trustees to pre- 
pare a report on the further improvement of the river g an 


Act was obtained in 1886 for the purpose of carryingfout the 


| provided for loading and discharging the cargoes from the 
| vessels. Owing to the improvements effected in the Seine by 
| the training walls, a depth of 16ft. at low water is now 
| assured up to Rouen, enabling vessels of considerable size to 
reach the quays on the tide. 

Between Rouen and Paris there is a depth of 10ft. A 
steamer—the Mabel, carrying 300 tons—plies regularly now 
| between London and Paris. The merchandise disembarked 
at the quays of Paris is reported to exceed the tonnage of the 
Port of Marseilles. The project for deepening the Seine from 
Rouen to Paris, so as to give a depth of 20ft. and make it 
capable for the navigation of ocean-going steamers, has been 
favourably repo on by the Committee of Inquiry 
appointed by the Government. The cost is estimated by the 
ag at 53 millions of pounds, and by the Minister of 

blic Works at half a million more. The canal is to be 
formed by deepening the straight reaches of the river and 
cutting off the two large bends between Oisell and Pont de 
l’Arche, and between Sartonville and Bezons. The distance 
by the shortened route from Rouen to Paris would be 113 
miles, or thirty-seven less than the present course, and from 
the sea 189 miles. 

The report from Port Said issued by the Foreign Office 
shows that the tonnage on the Suez Canal last year amounted 
to 6,890,000 net tons, the number of vessels being 8389, the 
largest amount since the Canal was constructed. The 
number of ships was exceeded in 1885, when 8624 passed 








through, but the tonnage then was only 6,335,000. The 
amount of dues received is not given, but for the year 1889 it 
reached 66,167,000f., or about £2,646,732. Out of the total 
number of ships passing through the Canal 2522 were British, 
and of the remainder 171 were French, 275 German, 144 
Dutch, 87 Italian, 55 Austrian, 43 belonging to Norway and 
Sweden, and 32 to Spain. 

The trustees appointed under the Aden Port Trust Act have 
commenced a the harbour by dredging away the bar 
and widening the channel into the inner harbour to a depth 
of 20ft. When this is completed, it is proposed to dredge the 
harbour from the outside to a uniform depth of 26ft. It is 
estimated that it will take five rT to complete the work. 
The dredger, named The Mermaid, was constructed specially 
for the Trust by Messrs. W. Simons and Co., Renfrew, under 
the direction of Mr. W. R. Kinniple, C.E. She is a bow well 
twin-screw hopper dredger of 1000 tons hopper capacity, 
capable of ing 600 tons an hour, provided with triple 
cylinders. At her trial from Greenock to Skelmorlie the 
speed attained was eleven miles an hour, the hopper having 
1000 tons of spoil on board. 

The Mombassa, of 4662 tons and a carrying capacity of 
6380 tons, was recently taken up the river and berthed at the 
quay at Port Adelaide in South Australia. This is the largest 
vessel that has ever navigated the river, and the occasion was 
the cause of much satisfaction to the inhabitants, as proving 
the capacity of the port. The Mombassa belongs to the 
British India Company, and is 404ft. long, 47ft. beam, and 
was drawing 23ft. of water at the time she went up the river. 








NEW PROCESS OF WATER-SOFTENING AT THE 
MIDLAND RAILWAY COMPANY’S WORKS AT 
DERBY. 


A NEw process of softening locomotive feed-water has been 
devised by Mr. Leonard Archbutt and Mr. Deeley, and, after 
much experiment at the Midland Railway Company's works 
at Derby, is about to be extensively adopted at that place. 
The details of the plant and process were communicated by 
these two gentlemen in a paper read on Monday last before 
the London section of the Society of Chemical Industry, and 
from its favourable reception han, much success may be 
safely foretold for the methad they have adopted. 

It consists in treating the water to be softened with a 
mixture of lime, sodium carbonate, and aluminium sulphate, 
under somewhat peculiar conditions. The chemicals used 
are in no way novel, having been employed in the Maignen 
process for softening water and in many previously-devised 
methods, but the ape re of the mixture and the subse- 
— treatment of the water are so well devised and effective, 
that a very qualified success has been converted into one of 
which no reasonable doubt can exist. 

In the experimental tank, holding 20,000 gallons, with 
which Mr. Archbutt has worked, the arrangement was 
as follows:—A smaller tank, above that holding the water, 
served for the solution of the chemicals, the aqueous solution 
formed therein being allowed to flow into a well in the larger 
tank, at the bottom of which is a steam trajector, which 
forcibly mixes the concentrated solution of purifying reagents 
with the water to be treated. The _ from a previous 
operation is allowed to remain at the bottom of the large 
tank during this part of the process, and so far from any 
efforts being made to prevent its admixture with the fresh 
supply of water, is forcibly intermingled therewith by air 
being forced in, with the view of rousing it thoroughly after 
the admixture of the chemicals proper. The reason for this 
is simply that it is found that the coarse-grained precipitate 
formed in a previous operation materially aids the deposition 
of the finely-divided suspended matter that results from the 
action of the chemical reagents. So completely does this 
occur, that subsidence is very rapid and clear. Purified 
effluent can be drawn off without recourse being needed to 
filter presses or settling plates to expedite it in any way. 

That the process is effective is clearly shown by the following 
analyses :— 

Before treatment. After treatment. 
Grains per gallon. Grains per gallon. 
Calcium carbonate .. a pa op Ee ae ee oe ee 











oe ° 2°45 (. 218 
um pee _ 085 
Calcium sulphate 5 _ 
Magnesium ,, 1°34 oe _ 

i> ne B41 - 11°38 

pa chloride 2°81 3 38 
Bilica as. ee 0°34 0°48 

Total « B74 we - 2047 

Lime 778 1 26 

Magnesia ee 162 . 1°02 


It was found, however, that water thus purified coated the 
feeding apparatus of the boilers in which it was used, the 
cause being the deposition of a further quantity of calcium 
and magnesium salts on raising the temperature of the water. 
This trouble, which threatened to be formidable, was com- 
pletely obviated by slightly carbonating the water after its 
purification by leading into it the gases from a coke fire, 
after which treatment no difficulty of the kind presented 
itself. With this modification the method promises tobe a 
complete success, and we learn that the Midland Railway 
Company contemplates putting down plant for the purification 
of the whole of the water used for locomotive purposes at 
the central works at Derby. 








NaTionaL Main DratnaGe.—Dr. B, W. Richardson, president 
of the Association of Public Sanitary Inspectors of Great Britain, 
recently delivered a lecture on ‘ National Main Drainage” in 
Carpenters’ Hall, London Wall. Among those present were Earl 
Fortescue, Professor Hughes, and Mr. H. Stephens, M.P. The 
lecturer said that in this country there was no true drainage system 
anywhere. Everything went by expediency, without system. If 
there was a river or water-course at hand, they drained into it ; if 
the sea was near, they drained into it, if a sewage farm could be 
suggested, of tried it ; and, if there was nothing else, they kept 
to the cess-pool or midden. He then laid down a series of require- 
ments for a systematic method that would be everywhere applicable 
Passing to the plans which he had to , Dr. Rich ob- 
served thatthe wholecountry wasal y surveyed, laid out, levelled, 
and prepared for national drai by what had, with infinite toil, 
engi skill, and scientific design, been accomplished in the 
network of railways all over the country, It struck him that we 
had nothing to do but to construct along the sides of all our lines 
of railway a series of conduits, either in iron ano | orin brickwork, 
tv commence at every place where there were houses near that 
required to be d to let the sewage be pumped into and 
carried along the tubes, and be collected and conveyed by 
branch conduits to spots kelected for its utilisation, sc that the 
land might receive the benefit of it for fertilisation in a manner 
perfectly harmless to health.\ There was such ample open space 
at for the mains that & would be no more difficult to 
carry out the plan than it had \peen to lay out telegraph lines, 
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RAILWAY MATTERS. 


Ir is reported from America that the Wolfe Island 
Bridge Company, which is seeking incorporation from the New 
York State lature, proposes to construct a railway bridge 
across the St. Lawrence from Cape Vincent to a ay near King- 
ston, Ontario. The capital of the company is to be £100,000, with 
power of increase to £400,000. A number of Kingston capitalists 
are said to be taking an interest in this scheme, 


REFERENCE has been made in the Orgun fiir den 
Fortschritt des Eisenbahnwesens to some tests recently carried out to 
determine the wear of steel rails of different degrees of hardness, 
The chemical and physical characteristics of the rails tested had 
been accurately determined, and the test for wear consisted in 
letting 26,120 trains over them ie fel gene of 1833 
days, The rails were then thoroughly clean weighed, and 
the difference between the initial and final weights accepted as 
giving the loss from wear and rusting. The tests are said to have 
shown that the wear thus determined was in about an inverse pro- 
portion to the tensile strength of the metal, so that it would appear 
to be advantageous to insist upon high tensile strengths. 

TueE projected bridge across the Hudson River from 
New York to Jersey City, is a formidable undertaking. The 
river is broad, and deep, and swift in flow, although 
not affected by the tide to any embarrassing extent. There 
are no islands or shallows that can be’ made use of, and 
the spans must be swung from their buttresses without further 
assistance than materials and skill afford. It is announced 
that the War Department insist upon the height of the bridge 
above water being 150ft. The Forth Bridge has two sets of 
rails. This Hudson Bridge is to have ten pairs of tracks 
for railway service, and four roads for passenger traffic. The 
Brooklyn Bridge bas two railway lines, two roads for carriage 
traffic, and a central promenade for foot passengers. 


Tue American Engineering News says:—‘ Would-be 
inventors of couplings for steam car heating should peruse for their 
discouragement a circular just issued by the Consolidated Car 
Heats . According to this, the perfect steam coupler 
should be:—(1) Steam-tight ; (2) uncouple automatically; (3) not 
rotate on gaskets or steam joints; (4) have a straight and unob- 
structed passage for steam; (5) have no traps, springs, rocking 
cams, diaph 8, or other movable parts; (6) hang below air 
coupling; (7) have projections from general outline of coupler as 
far as possible, and these not likely to break; (8) be compact in 
form; (9) be absolutely interc’ ble, whether old or new, each 
half being an exact counte any other half of ite kind, and 
wear must not affect this interchangeability; (10) be not expen- 
sive in first cost or mye (11) be simple in construction and 
quickly and economically repaired; (12) be easily coupled and 
uncoupled, The company claims that its own coupler meets all 
these conditions, and if so, there seems little more to be desired.” 


A REMARKABLE railway accident is reported in the 
Indian Engineer. The Southern Mabratta mail train, which left 
Poona for Bangalore on the 25th March, was completely wrecked 
between Tiptur and Karadi stations at 11 o’clock on the following 
Friday morning. The train left Arsikere with two brakes, two 
composites, four third classes, one horse box, and one postal van. 
Nearing the bridge at the twenty-sixth mile, and eighty-four miles 
from Bangalore, the driver observed a large bull suddenly make 
its appearance on the line 300 yards ahead of the train. He 
endeavoured to slacken speed, but before doing so the animal was 
run over, and its horns getting entangled in the bogie wheels of 
the engine, caused the engine and tender to be thrown off the 
rails, Six carriages bebind the engine were completely capsized. 
The composites were completely overturned, the wheels being 
uppermost. The passengers escaped through the windows. 
Fortunately no one was fatally injured. The vehicles left on the 
rails were the horse box, containing three horses belonging to the 
Commander-in-Chief, the postal van, and one brake. 

Ir is announced that Mr. Henry Tennant has retired 
from the tag se of general manager of the North-Eastern Rail- 
way, and been chosen one of the directors. He will, however, 

ive the benefit of his counsel in difficulties to his successor, 

r. G. 8. Gibb, who has for eight years been solicitor to the com- 
pany. Mr. Tennant well deserves the leisure which should close a 
well-spent life. There are few men who can contrast the past 
and the present of railways with more satisfaction. He was 
an —_ participator in the start of our railways in the North, 
and under his guiding hand he has seen the North-Eastern Com- 
pany of the present day linked together out of forty different 
systems, and prosperous to a marvellous extent. To describe the 

of the North-Eastern from its earliest amalgamations down 
to its colossal success to-day would form a narrative of great 
interest, and during a great part of that epoch Mr. Henry Tennant 
is prominent as a central re. The Mercury says his life’s 
work has been beneficial to his fellow-man in a pre-eminent degree 
and he retires into the quiet uf private life with the hearty good 
wishes of all who knew him, 


In a report to the Board of Trade on an accident which 
occurred on the 3rd ult. at Broad-street Station on the North 
London Railway, when the engine came into collision with the 
hydraulic buffer-stop, Major Marindin says: This was evidently a 
very ~ collision, and its effect was so reduced by the action of 
the hydraulic buffers that it is not likely that any gers would 
have been injured if they had not been preparing to leave the 
train, which many of them had actually done before the collision 
occurred, It is not easy to explain how it a that the 
engine should have overrun the proper stopping place, as it did by 
about 20 yards, The evidence quite exonerates the driver from 
any failure to get his train under proper control when entering the 
station, and thesteam-brake on his engine was in good order, and is 
stated to have acted well. The rear guard, who was in charge of 
the train, applied the chain-brake to the six rear vehicles as usual, 
and the train was apparently pulling up at the proper place when 
the weight of the train suddenly came upon the engine and drove 
it forward against the buffer-stop. The only way to account for 
this is to assume that the brake upon the rear section of the train 
came wholly or partially off, either by the guard inadvertently 
releasing it, or from some other cause not ascertained, 


A CORRESPONDENT in America, writing under date 
May 2nd, says “‘ the most remarkable journey ever made across the 
North American Continent ended to-day, with the arrival here of 
the Canadian Pacific express from Vancouver with the passengers 
of the steamer Empress of India, who are on a trip round the 
world, The run from Vancouver to this city, a distance of 
2900 miles, was made in three days seventeen hours, whereas 
the time usually occupied is six a-half to seven days. The 
average speed for the entire distance was thirty-four miles an hour; 
but the train made a record of a milea-minute for hours over the 
Western prairie, and made spurts in some places of from seventy 
to seventy-five miles an hour. Owing to this marvellous perform- 
ance, the journey from Yokohama to Montreal occupied exactly 
two weeks, of the Tr left here immediately 
for New York, to catch the Cunard Line Transatlantic steamer, 
and expect to reach London on Sunday, the 10th inst., only three 
weeks after leaving Yokohama. Among the passengers was Mr. 
Charles A. L, Dunn, a broker at Shanghai, who is racing with the 
Peninsular and Oriental Company's steamer, which sailed thence 
for Plymouth on the same day that he left for Liverpool vi@ Van- 
couver. He expects that he will arrive in England more than a 
week in advance of the passengers by this steamer. The perform- 
ance of the Canadian Pacific train is considered a marvellous 
achievement on the part of the railway company, which will in 
future run a similar train to carry the mails from Great Britain for 
China and Japan, and vice versd. .These mails will thus be conveyed 
in a length of time which cannot be equalled by any other route,” 





NOTES AND MEMORANDA. 


Accorpine to the “Montreal City Directory,” the 
po ulation of that city is now returned as 211,302, composed of 
10,098 females and 101,204 males, while six adjoining suburbs 
contain 27,311 persons, 


THE deaths registered last week in twenty-eight great 
a ot Fagen’ and ena ane - an annual —_ of 
‘8 per of the aggrega‘ tion. e rates ran from 
15 at Birkenhead to 70°6 at Shefield. - 


A PAPER was read at a recent meeting of the Paris 
Academy of Sciences on the measurement of a new base for French 
triangulation, by General Derrécagaix. The base chosen is between 
Villejuif and Juvisy. Its length is 7226-792 m. at 19°26 deg. C., 
with a probable error not exceeding a centimetre, 


In London last week 2507 births and 2006 deaths were 
registered. Allowing for increase of population, the births were 
314 below, and the deaths 334 above the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1 from all causes, which had been 20, 20°5, and 21 in the 
preceding three weeks, further rose last week to 23 3. 


THE amount of flow over the Niagara Falls has been 
variously estimated in past years, but in 1868 the volume was 
measured by the Corps of Engineers of the United States Army in 
connection with the survey of the great lakes. The flow thus 
determined varies from 273,329 cubic feet per second to 280,757 
cubic feet per second. It will, we think, proper to call this 
275,000 cubic feet per second, or 16,500,000 cubic feet per minute, 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on the “ Action of Heat on Carbonic Oxide,” by 

. Berthelot. It is known that carbonic oxide shows indications 
of decomposition at a red heat, with production of traces of carbon 
and carbon dioxide. A discussion of the facts leads M. Berthelot 
to the conviction that the phenomena are not due to the direct 
dissociation of carbonic oxide, but to molecular condensation, the 
condensed product separating into carbon dioxide and suboxides, 


THE necessity of a certain degree of hardness, and the 
relation of the ow constituents of water to the brewing 
industry, has created a demand for eager | liquids. One of 
these, the Chemical Trades’ Journal says, which contained about 
50 per cent. of white suspended matter, showed, on analysis, that 
it was calcium sulphate, produced by adding a soluble calghats to 
calcium chloride, a mixture of 11b. calcium chloride te 1} Ib. 
magnesium sulphate in half-a-gallon of water being about the 
proportion, 

AT a recent meeting of the Amsterdam Royal Academy 
of Sciences, Mr. van der Waals dealt with the pressure of co- 
existent phases of a mixture, and particularly of solutions of salts 
and acids. He gives for this pressure a formula, into which enter 
two parameters, viz., the parameter c of electrolytic dissociation, 
and the parameter a of bx, ay action ; and points out that the 
solutions of salts and acids may be classified into two groups. For 
solutions belonging to the first group, for which (a — 2) c > 1, 
the relative diminution of pressure per molecule always exceeds 2, 
and a@ maximum value. e second group, (a — 2)¢c < 1, 
shows for this diminution a minimum value a maximum value. 
To the first group belongs the solution of K OH, to the second 
group the solution of 5 0, H, in water. 


Durine the year 1890 the total number of persons 
employed in and about all mines in the United Kingdom, together 
with the Isle of Man, and inclusive of those employed on private 
branch railways and tramways, and in washing and coking coal on 

remises adjacent to or belonging to the mines, amounted to 

74,434, of whom 5890 were females above ground. The number 
employed in and about all the mines, exclusive of those employed 
in these ways, was 655,287, of whom 5599 were females, the - 
gate increase being 48,182. The total number of fatal accidents 
was 899, and the total number of deaths occasioned thereby 1206, 
being a decrease of 13 in the number of fatal accidents, and an 
increase of 78 in the number of lives lost, compared with the totals 
of the preceding year; there was one death for 543 persons 
employed, which is more favourable than the ratio, 1 in 538, of the 
posed “a year. 

A CORRESPONDENT, writing to the American Electrical 
dngineer, asks :—‘‘To whom is rightfully due the credit of the 
introduction of the convenient and expressive term ‘‘ Dynamo- 
Electric Machine?” He quotes numerous writers, but concludes 
as follows :—‘‘It appears, however, that William Ladd read a 

per in March, 1867, before the British Association, ‘On a new 
orm of dynamo-magnetic machine ”—see Brit. Assoc. Rep. xxxviii., 
13 [1867]—and another one the following year, entitled ‘On a 
further a ae of the dynamo-magneto-electric bi 
Ibid. xxxviii., 19.—Ladd also exhibited one of his machines, having 
a me field-magnet charging two armatures, one for maintaining 
the field and the other for doing the external work, which was 
placarded ‘ Dynamo - Magneto- Machine. New Principle of Con- 
version of Dynamic Force,’ in the English section of the Paris 
Exposition of 1867, I have not succeeded in finding an earlier use 
of the term than that by Ladd above referred to.” 


Ar a recent meeting of the Paris Academy of Sciences, 
a eed was read on the open manometer 300 metres high 
established at the Eiffel Tower, by M. L. Cailletet. The con- 
struction of the Eiffel Tower offered exceptional advantages 
for the installation of a large open manometer, and M. Cailletet 
appears to have carried out his design with great success. The 
length of the manometer is 300 metres, hence the pressure which it 
is possible to attain with the tube filled with mercury is 400 
atmospheres. A glass tube would not sustain such an enormous 

ressure, so a steel tube 45 mm. in diameter has been employed. 

pecially devised stop-cocks are fitted on the tube at intervals of 3 
metres. Each of these is connected with a vertical tube of glass 
about 3 metres high. When any pressure is required the stop-cock 
at the proper height is opened, and the hydraulic pump set 
working until the mercury — in the glass tube that has been 
put in communication with the steel one. A manometer of this 
character is of prime importance, as it furnishes a means of 
accurately testing others, and must be invaluable tu M. Cailletet 
in his researches on vapour tensions and the compressibility of 
gases, 

THE total mew mineral wrought in the different 
districts of the United Kingdom during 1890 was 194,605,887 tons, 
of which 181,614,288 was coal and 8,117,476 ironstone, the rest 
being fire-clay, oil shale, and other minerals, making a total 
increase of 4,972,231 tons com with the preceding year. 
There was an increase of 4,697, tons of coal, but a decrease of 
153,066 tons of ironstone. The ratios of the fatal accidents and 
the deaths to the number of persons anaes’ in and about mines 
under the present and former Coal Mines Acts are given in 
averages for the periods covered by the first three Acts and in 
detail with averages since 1872, From these it appears that the 
occupation of the miner is now more than twice as safe as it was 
at the commencement of the Mining Acts, the average ratio under 
the first Act being one death in every 233 persons employed, 
under the second Act one death in 258, under the third Act one 
death in 312, under the fourth Act one death in 466, whilst for the 

resent year it is one in 528—a much more favourable ratio. 
Fou the ratios of accidents and deaths to the number of persons 
employed and tons of mineral wrought in each of the districts a 
eral average is obtained of 226,023 tons of mineral for every 
fatal accident, and only 167,763 tons for every death, as compared 
with the slightly less favourable quantity of 223,624 tons per fatal 
accident and the considerably more favourable quantity of 178,227 
tons per death in the preceding year. 








MISCELLANEA. 


Tue Radstock Local Board (Somerset) has appointed 
Mr. J. Edward Willcox, C.E., of Birmingham, as consulting 


engineer in connection with the proposed water supply for the town 
and district, 


An electro-mechanical water-level indicator for showing 
at the Sutton-in-Ashfield Waterworks Pumping Staticn the level 
of the water in the distant reservoir, is about to be fixed by Mr. G. 
Jennings, London, 


THE Newport Harbour Commissioners have hired a 
dredger from the Barry Dock Company for six months. They 
have appointed Mr. Harcourt consulting engineer in connection 
with the Usk improvement works, at £400 per anrum. 


MEssrs. WILKINS AND Co. inform us that Mr. 8. H. 
Hudston, formerly with Messrs. Richard Johnson and Nephew, 
wire manufacturers, has entered into partnership with Mr. Gastrill 
Wilkins for the purpose of continuing the wire rope manufacture at 
Wapping hitherto carried on by Mr. William Wilkins. 


In consequence of the site of their works at Tredegar 
Place, Newport, being required for street extension, Messrs. 
Dyne Steel and Co. have removed to larger premises in Clarence 
Place for the manufacture of roofing, girders, bridges, and ironwork 
generally. We are informed that the roofs and bridges made by 
this firm and erected in South Wales alone number over 800 during 
the past twenty-five years. 


WE have received from Messrs. W. F. Dennis and Co. 
copies of their new issue of tables and data for the use of consumers 
of wire. The two previous editions were, we understand, very 
much appreciated, and the present one has been issued with 
additions and improvements, one feature being the tabulated 
breaking strain, &c., of the imperial standard wire gauge. One 
copy of the table is printed on card and one on paper. 


Tue Lord Mayor and the Sheriffs of the City of London 
have accepted an invitation of the Water Commissioners of Glasgow 
to the annual inspection of the Glasgow Waterworks, on the 19th 
and 20th of August next. The visit will be paid in order that the 
City authorities may see what Glasgow has done in providing a 
er peprnd inexhaustible supply of water, not only to that city 
ut to the surrounding populous districts. 


Tue Earl of Durham has decided to thoroughly re- 
organise the electric lighting arrangements at Lambton Castle. It 
having been found that the existing machinery is of insufficient 
power to light the castle satisfactorily, an entirely new electric 
generating plant, comprising two Cornish boilers, each of 
25 nominal Crorecmen and two Parsons’ steam turbines and 
ee with automatic expansion, each capable of snpplying 
32 kilo-watts, is to be erected by Mr. A. A. Campbell Swinton. 


Messrs. J. D. F. ANDREWs AND Co. have electrically 
lighted the Genkai Maru, the new Royal Mail Japanese steamer, 
which has been built by Messrs. Napier, Shanks, and Bell. The 
principal feature of the installation is the wiring, which is on 
Andrews’ concentric system. This avoids the danger of effecting 
the compasses, and is neat in appearance, easily laid on mouldings 
and panellings—a matter of considerable importance where it 1s 
desirable to have every conductor in view. The dynamo, which is 
for 150 lamp 16-candle power, is driven direct by an open vertical 
engine fitted with Pickering govertor. 


In excavating at Nimroud and Kouyundjik, Layard 
found a namber of drains covered over with pointed and elliptical 
arches, each layer or band of stones being built, net in a vertical 
plane, but slanting so that it rested on that immediately beneath 
it. This method of building renders a timber centre or scaffolding 
to support the stones until the keystone is in position unnecessary, 
and experiments have recently been made with it at the Columbia 
Coliege, New York. A contemporary says :—‘‘Its simplicity is 
recommended to builders and civil engineers having long stretches 
of vaulting to construct. There are good illustrations of the plan 
in Perrot and Chipiez’s ‘ History of Chaldea and Assyria.’” 


Rvtes for the strength of ropes are somewhat confusing. 
In Mr. Hunt’s paper on rope driving, read at the late meeting of 
the American Wectanical Engineers there is a number of 
formule relating to the matter, correct, no doubt, from the 
premises assumed, but when we have W = 720 C? for ultimate 
strength, and W = 20C? for working strain giving a factor for 
safety of thirty-five, we think W might as well be omitted. Again, 
the factor C, for circumference, should not be a constant one. A 
small rope is much stronger in proportion than a large one, and 
has, we imagine, more endurance and capacity also. IJndustry 
thinks the working conditions are so varied that a simple rule for 
horse-power and the angle of pulley grooves is about as far as set 
rules will apply to rope-driving apparatus. 


THE expansion which is taking place in the manufac- 
ture of steel in America—and which has for some time past been 
a matter of first attention by steel masters in this country, who 
have wondered at the i strides of the American industry 
—still on. The total output of Bessemer ingots ls put down 
as 3,688,000, which was an increase of 759,000 tens over 1889, and 
in excess of the output in this country by nearly two million tons. 
Of steel rails, the make last year was 1,867,5C0 tons, bein,s an 
increase on the year of 326,000 tons, and in advance of the make 
in Great Britain to the extent of the figures following the initial 
million. The steadily increasing vse of mer steel in America 
for purposes other than the manufacture of rails has frequently 
been referred to, but this characteristic was more marked last 
year and the year before than in any previous period. Still, 
America’s production last year was much larger than ever before, 
totalling as it did 513,000 tons, or 138,000 tons more than in 1889. 
This is the only class of steel in which the United States produ:- 
tion is at the present time less thanin this country. The crucible 
steel industry of America, like that of Great Britain and the 
Continent, is suffering from the invasion of open hearth and 
Bessemer metal, and last year’s make of 71,000 tons was a decrease, 
compared with the previous year, of 4700 tons. 


An American paper, commenting on the smoke problem 
in Germany, states that one of the latest results of the agitation 
commenced in Europe several years ago to suppress, or at least 
moderate, the smoke nuisance, is the offer of two prizes by the 
Society of German Engineers for essays on the subject. An 
appropriation of 8000 marks—about 2000 dols.—has been made 
for the purpose. One of the prizes is offered for the best essay on 
smoke-preventing devices applied to steam-boiler furnaces, the 
competition closing on December 31st, 1892. The other prize is to 
be awarded to the best essay on similar devices applicable to 
domestic use, and to industrial uses where steam-boilers do not enter. 
The date of closing of thiscompetitionis given as December 31st, 1894. 
Each of the essays is to embrace a brief review of what has been 
done in the past in these lines, and a comprehensive discussion 
of smoke-preventing devices of the present time entering the 
subject in detail. Special importance will be attached to carefub 
records of the results of earlier experience, and to reviews of 
results secured by smoke ordinances in various countries and cities: 
Successful smoke-preventing appliances are to be illustrated, in as 
good a manner as possible, by drawings. The prizes have been 
fixed at 3000 marks each—about 750 dols.—but an additional sum, 
not to exceed 1000°marks—250 dols.—is to be allowed for the 
drawin The competition is open to all, without regard to 
sationsliiz, though it is but fair to presume that cssays in the 
German language will receive prefer. nve. 
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CONCRETE DAM, BEETALOO WATERWORKS. 
MR. A. B. MONCRIEFF, M, INST. C.E., ENGINEER, 
(For description see page 362.) 
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TEN-TON COMPOUND STEAM ROAD ROLLER. 


MESSRS. CHARLES BURRELL AND SONS, THETFORD, ENGINEERS, 


10-TON STEAM ROAD ROLLER. 





THE acccmpanying engraving illustrates a new 10-ton 
steam roller which is fitted with Mr. F. Burrell’s patent 
single-crank compound cylinders, so as to make as far as 
practicable a noiseless engine, and at the same time one 
which effects a saving of 30 per cent. in fuel and water. 
An endeavour to combine the best practice in modern 
rollers with many important improvements of detail has 
been made. The extreme width over the hind rollers is 
6ft. 3in. The tank contains enough water for about two 
hours, and the boiler steams freely on coke. The front 
rollers are carried by an improved fork and universal joint. 
The latter is made of steel aud strongly supported by the top 
casting, in which it works, and is secured to the main fork 
by a cross pin with an exceptionally long bearing, so as to 
give great steadiness and avoid undue wear. The design 
provides for ample movement of the fork in passing over 
rough ground. The boiler, shafts, and gearing are of steel. 
The bearings throughout the engine are of extra width, so as 
to reduce wear and tear"toa minimum. The cylinders are 
5in. and Yin. diameter, and a live steam valve is fitted so as 
to be used if uired ; but this is seldom necessary, as the 
engine is as easily handled as the ordinary single engines. 
The chief difference is that there are two extra glands to 
pack. This compounding of steam rollers makes them noise- 
less when at work, and avoids the objectionable snorting 
which tends to frighten horses upon highways and in towns. 
The handles are conveniently arranged so that the driving 
and steering are easily under the control of one man. The 
roller can turn round in little more than its own length. 
The fly-wheel is arranged for a belt to drive backwards clear of 
all obstructions when required for stationary purposes, such 
as driving a stone bevaiiee, &c. The engine is also fitted 
with a No. 4 Gresham's injector and a powerful brake 
placed conveniently near the driver's hand. ll pipes are of 
copper, with brazed connections. The boiler tubes are 
arranged so as to be easily swept. The rollers are cast with 
an extra length forming a riser, which is afterwards turned 
off, so as to insure uniformity of wear and soundness of the 
rolling surfaces; they are made of specially hard and tough 
cast iron, .Great attention has been given to all the details, 


and the workmanship throughout will be found such as to | 


maintain the reputation of the firm. 








IMPROVED PIPE JOINT. 


THE engraving below illustrates what appears to be a good form 
of joint for wrought iron pipes. It will be noticed, says the San 
Francisco Industry, that besides the lap, which is about one half a 
diameter, there is no extra material in the joint except the light 





reinforcing ring A, which is to secure the outer 
in caulking the lead filling D. 
register perfectly 
flow is in no way 


“ per eat end movement or disturbance by expansion 


Pipe from fracture 

The inner surfaces of the pi 
producing a smooth and continuous bore, so the 

impeded. The annular grooves in both the: inner 


| making the value of the Society equal to £3 10s. 6}d. per 
| member, which was Is. 


| previous year, being £182 less, which is accounted for by the 





AMALGAMATED SOCIETY OF ENGINEERS. 


THE fortieth annual report of the Amalgamated Society of 
Engineers, which has just been issued to the members, is a 
bulky volume of upwards of 500 pages, and Mr. Robert 
Austin, the general secretary, in his introductory remarks 
refers to several matters ofyspecial interest. The year 1890, 
he observes, will be long rémembered for more reasons than 
one, and especially for the advance in wages to their mem- 
bers. During the year a federation of the engineering and 
shipbuilding trades ofthe.United Kingdom was launched, 
but from a variety of causes the Amalgamated Society of | 
Engineers had not taken upon themselves the responsibility | 
of joining the same until instructed and directed by a dele- | 
gate meeting, Mr. Austin holding that on questions of such | 
vast importance the members should have a voice in the 
matter. On the North-East Coast the members had obtained 
a concession of one hour per week without any reduction in 
wages, and they hoped to see this extended all over | 
the United Kingdom, making fifty-three hours the standard. | 
Since the report w&8 drawn up, we may add, the first step in 
the direction above indicated has been taken by the move- | 
ment in Manchester, where the men have procured a con- | 
cession of fifty-three hours with comparatively little or no | 
difficulty. Next touching upon the eight hours’ movement, 
Mr. Austin does not deem it necessary to make any comments | 
on the actions of those who voted for, and carried, by a | 
majority of eight, a resolution at the Liverpool Trades Union | 
Congress that a Bill for the legal enactment of an eight | 
hours’ day should bejenforced upon all trades, further than | 
by saying that it had since been found impracticable by a | 
great majority of trades, and had now been abandoned | 
by its most ardent supporters. With regard to the Amal- | 
gamated Society of Engineers, he adds that they had | 
most emphatically decided to oppose the legal enact- | 
ment of the eight hours’ day. Mr. Austin next proceeds 
to give a summary of the progress made by the Society 
during the year 1890. The admissions of members and | 
opening of new branches had during that period been | 
unprecedented in the past history of the Society, twenty-seven | 
new branches having been opened and 9641 members | 
admitted, bringing the number of branches at the close of | 
the year up to 496, and the total membership up to 67,928. | 
With regard to their finances, the income from all sources 
had been £183,469, and their expenditure £153,739, leaving a 
cash balance _in the hands of the Society amounting to 
£239,509, showing a saving on the year of £29,729, and 





5}d. more than last year. The | 
income for 1890 was, however, slightly under that of the 


fact that the members’ contributions were 1s. 3d. per week in | 


| 1889, but only 1s. per wéek in 1890, whilst the expenditure, 


on the other hand, had shown an increase extended over the 
whole of the benefits, with the exception of payments on 
account of accidents. Donation and contingent benefit had | 
cost £33,261, as compared with £29,733 in the previous year. | 
For sick benefit £35,539 had been paid, which was £4547 in | 
excess of the previous year. Superannuation allowance had | 
amounted to £42,778, as compared with £40,170 in 1890. 

The sum of £2323 had been disbursed in benefit grants, and | 
funeral claims had amounted to £11,639, being an increase of | 
£2350 over 1889. For accident benefit £1850 had been paid, | 
which was £327 less than last year; this, as slready stated, 

being the only benefit upon which the expenditure shows a | 
decrease, 








| 
| 


A NOVEL FIRE-BOX. 


DESCRIBING the fire-box illustrated by the engraving below, a 
correspondent, ‘'C, W. K.,” writing from China to the editor of the 
Railroad Gazette, says :—'* I have recently designed a peculiar form 
of fire-box casing, as shown herewith, but I am not sure whether it 
has ever been tried before, or that it will come up to my, expecta- 
tions, We are sadly troubled with extremely bad saline water, 





| the process depended forits efficacy u 








which cannot be treated except by distillation, obviously a most 
costly luxury. If the fire-boxes could be cleaned and examined 
every six months I calculate they would have double the life.] | Now, 
in order to do this cheaply I propose to bring up the sides of the 
box to a level, putting a stout angle iron around the top.. The 
surface of the angle iron will be planed and a caulking ring 
inserted between it and the ‘‘cover plate,” which can be either 
flat, dished or corrugated. The stays are fitted with gun-metal 
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nuts outside, which can be readily removed, and the top plate can 
be either bolted or rivetted. Possibly the life of the fire-box will 
be increased by superior means of upward erat given by the 
spring of the plate. The cover plate should be of stamped steel. 
If feasible and economical the system is more especially adapted to 
large American boilers with narrow grates. The sketch shows the 
a type, but the system is easily adapted to any 
other.” : 








Society OF ENGINEERS.—At a meeting of the Society of 
Engineers, held at the Town Hall, Westminster, on Monday even- 


| ing, the 4th May, Mr. J. W. Wilson, jun., vice-president, in the 
| chair, a paper was read by Mr. €. C. Carpenter on ‘‘ Modern Coal 
| Gas Manufacture.” 


The author commenced by saying that 
upwards of ten million tons of coal were carbonised annually for 
gas-making purposes in the United Kingdom. The subject of 
carbonising was dealt with, reference being made to the shape of 


| retorts best adapted for the ‘purpose, as well as the most suitable 


settings of them and their construction, the relative advantages of 
‘* moulded” and ‘‘ brick” or “tile” retorts being also considered. 
The various modes of retort heating by direct or gas furnaces was 
next explained, reference being’ made to a system of multiple 
heated settings introduced by the author in 1886. Chargirge 

hinery and i lined retorts was next touched upon, as well as 
other details of retort-house.working. Beale’s exhausters for 
pumping foul gas were illustrated and discussed. The washing and 
scrubbing plant for the removal of soluble impurities was explained, 
and the necessity of protecting it from atmospheric changes was 
pointed ont, _ Purification by means of lime and oxide was next 
considered, special reference being made to what are known as 





| ‘sulphur compounds.” The author traced the history of tLis 


impurity and described the methods of its removal, stating also how 
n the presence of a per- 
centage of oxygen. The measuring and storing of the purified gas 
were then ined, as also the development of the large type of 
modern gasholder, with cantilever framing originated and per- 
fected by Mr. George Livesey. The paper concluded with a 
reference to an ingenious invention for dispensing with the ordinary 
guide framing by means of a spiral roller path formed in the wall 
of the tank itself, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves —— of our 





SCREW PROPELLERS. 


Sir,—I notice that Mr. Vogt still clings to his belief in negative 
slip, although he puts forward no experience of his own to prove 
that it ever had any existence anywhere except in reports, as Mr. 
Isherwood has said, “on British war vessels” —or, according to Mr. 
Vogt, ‘‘the- war vessels of Europe,” some claiming 16 per cent.; 
or the Navy of Copenhagen—in consequence of its smallness, I 
presume—only 6 per cent. Now, if it is an actual fact that one 
ship propelled wholly by a screw acting in the water, ever advan: 
through that water a distance greater, or even equal to the pitch 
multiplied by the revolutions made during the same time, every 
engineer should by this year 1891—for “‘ negative slip ” has been 
in the books for forty years—be able to p d t di bh 
result at will; and the Navy of Copenhagen should have its full 
16 per cent., the same as its powerful neighbours. * 

Take the steamship Meteor, reported in your columns as experi- 
mented upon by Professor Kennedy in 1889, who gave the follow- 
‘ing figures:—Mean pitch of screw, 23ft.; average rate of revolu- 
tions per minute, 71°78; ee speed of ship, 14°6 knots; 
indicated horse-power, 2000. ‘Taking 6086ft. for a nautical 
mile, a little calculation will show that the speed of the ship was 


008 = ISS 1481ft. per minute, and the speed of the screw 





23 x 71-78 = 1651ft. per minute. The ship therefore travelled 
through the water 1651 - 1481 = 170ft. per minute less than the 
170 x 100 _ 


calculated speed of her screw, thus showing = = 115 per 
centum positive slip. 

Now, if it were possible to increase the speed of this ship by 
negative slip so that it might come up to, say, 5 percentum greater 
than the speed of the screw, it would be 1651 x 1-05 = 1734ft. per 


minute, and 1734 x 60 _ 17-1 knots speed; and this is to be done 


without increasing the indicated power. 

If there were applied to the hull of the vessel 70 per centum of 
the indicated power of 2000-horse under the itions of the 
experiment, when she was making 14°6 knots, 2000 x -70 = 1400- 
horse power expended in driving the ship. The power expended 
in driving a ship through the water increases in a ratio certainly as 
great as the cube of the speed, 14°63 = 3112 and 17°15 = 5000, then 
1400 x 5000 _ 

3112 
to the hull for driving it, and a net effect is obtained 12°5 per centum 
greater than the indicated power ; which is absurd, especially when 
we consider about the 30 per centum internal losses. 

Mr. Vogt praises me “for making such elaborate experiments 
for the instruction and amusement of my children.” ‘‘ Amuse- 
ment” was the only word I used, and my arrangement was as free 
from unnecessary complication as I could make it. The elabora- 
tion is in Mr. Vogt’s calculation in Feb 6th, and which I 
hoped by putting up my little challenge to induce him to ay 
and which I will now repeat:—‘‘ Produce a screw pro , truly 
made of lft. pitch, which will rise 100ft. in the air while making 
100 revolutions.” ‘‘Truly made” is one in which the pitch is as 
represented—not of necessity a true screw. Mr. Vogt by my 
challenge in March 27th, substituting one of his own, which looks 
about the same, but is an entirely different affair. 

He states it thus:—‘‘ Mr. Harrison says that it takes 100 revolu- 
tions per second to make a propeller 1ft. diameter and pitch rise 
100ft. in the air,” and of course good ground for dispute, for 
it does not require much argument, or very elaborate experiments, 
to show that if the thing rises at all and the revolutions are con- 
tinued, that it will rise the 100ft. whatever may be its rate per 
second, provided a sufficient number of seconds of time are used. 
Mr. Vogt will have to communicate with me through the columns 
of THE ENGINEER, and spare me the trip to London; I have 
already crossed the North and South Atlantic more times than I 
wish to again. If he really has any new device by which better 
results in the propelling of es may be cbtained than by the 
present methods, there will be plenty of men in London who will 
be interested in his experiments. Witiiam H. Harrison. 

Boston, U.S.A., April 20th. 

[Negative slip has really been found to exist, but isa direct 
sourc3 of loss, not gain, as Mr. Harrison seems to think ‘it must he if 
it exists. It has been manifested in the cace of vessels with full 
sterns, which drag water after them, which impinges on the 
propeller. The same result was obtained in auxiliary screw ships 
which, when under sail and steam, had negative slip, but neverthe- 
less went much faster with the screw than without it.—Ep. E.] 





2250-horse power, which would be the power applied 





S1r,—Major De Villamil now seems to admit that a screw can do 
on land what he said it could not do, namely, convert a couple 
applied to its axis into a thrust. His objection on the ground that 
this is inherently impossible now falls to the ground, and “Tin 
Tack’s” suggestion that 1 have provided, in the inertia of the cast 
iron disc, something wanting in water, is disposed of by the reply 
that whatever inertia is, both water and cast iron have inertia. 
Major De Villamil can, if he chooses to make a simple experiment 
with a small paddle-wheel, say, 3in. or 4in. diameter, on a stream 
of small shot or sand, falling freely through between its vanes and 
deflected by its rotation, easily assure himself that the couple 
required to maintain rotation depends in nowise on the cohesion to 
one another of grains of shot or sand, but on the quantity of sand 
flowing through per second ; that is, on the momentum rated 
per second. e distinction between the momentum of the stream 
and the momentum generated per second in the stream must not 
be lost sight of. If Major be Viliamil had paid a little more 
careful attention to p. /7 ‘‘ Proceedings” I.C.E., vol. cii., he 
would not have made the criticism he does. 

The laws on which the | ge form of Mr. Barnaby’s table 
depends are these:—(1) For a given efficiency the ratio of the 


P exgaboe the blade tips to the speed of the ship is constant ; but F 
the 


number —— this ratio is different for different pitch 
ratios, and for different efficiencies; (2) for a given efficiency the 
horse-power Consumed by similar screws varies as the disc area and 
cube of the speed; but, as beforé, the number expressing the ratio 


disc area multiplied by cube of speed to the indicated horse-power wak: 


differs for different pitch ratios, and for different efficiencies. 
These are the experimental laws; the out in the articles 
I wrote as the theoretical laws as oil, which they had been 
reviously known to be ; but the theoretical values of the numbers 
not been previously calculated, nor so far as I know had it 
been shown how to calculate them, or to assign any values which 
it could be anticipated would be likely to agree nearly with maxi- 
— efficiency. Major de Villamil writes down two equations : 
me 7 


wat 
R=97 
and then LHP, = 187? 
> 4 


and proceeds to assume that @ in one of them, which is a totally 
different thing from ¢ in the other, being kept constant when v 
and indicated horse-power are varied suitably, ¢ in the other can 
be kept constant also, whereas the plain statement in Mr. Barnaby’s 
table, p. 91 ‘* Proceedings” Institute Civil Engineers, vol. cii., in 
which the first @ is called Cr and the second Ca is, that experi- 
ment shows that what Major de Villamil su is ible, is, in 
fact, impossible. I fear Major de Villamil allowed his algebra to 
run away with him. If, moreover, his suggested rule for revolu- 
tions as depending on pitch alone were true, then in the maximum 
efficiency column of Mr. Barnaby’s table, the product Cr? x pitch 





ratio should be a constant, whereas it varies from about 14,400 to 
5800. The formula 
Tm = 187# 


2y 

fits any one screw in one ship pretty well, vonge Bee constant, 
owing to the circumstance that the resistance of a ship varies 
nearly as the square of the speed, and therefore, with the same 
screw, the efficiency varies not greatly at different speeds. The 
horse-power for screws having the same pitch ratio as the Vlaar- 
dingen's could be calculated from the Vlaardingen experiments for 
different speeds and diameters, but the results would not be applic- 
able to screws having a different pitch ratio. 

Mr. Batey now, after having had his error of inadvertence 
of March 27th pointed out, and stating in his letter of April 6th 
that it was neither his nor the — corrects it by—I suppose 
inadvertently—stating that cubic feet of water are equal to a pres- 
sure of so many pounds, which sounds like making a month equal 
to three acres and a cow. ane g Mr. Batey will state how many 
pounds pressure, in a horizontal direction, a truck, frictionless, 
weighing five tons, ing on a level railway, is equal to. This 
is a more elemen question than the two blem even, 
I take it. I never denied that the pressure of water at 12ft. depth 
is 750 1b. per square foot ; but I do not see that it follows that a 
cubic fcot of water, immersed 12ft., is equal to a pressure of 
750lb. Mr. Batey’s questions, to which I did not reply, referred 
to matters ting form of propeller and form of hull. 

In reply to ‘‘ Tin Tack,” the pressure of the water on a blade at 
45 deg. across the shaft is at 45 deg. across the shaft. Its longi- 
tudina! component is the thrust, which is balanced by the resist- 
ance of the water to the ship, and its transverse component is one 
of the forces of a couple which is balanced by the engine couple. 
This other point I have already referred to. 

Most of this correspondence seems to have arisen out of a notion 
that it is contrary to common sense somehow, that a round column 
of water passing through a screw can revolve or be made to 
revolve inside other water. What holds it? Skin friction of 
water on water does not exist until it is in motion, so there is no 
force to prevent its rotation unless it be revolving. There isa 
screw in it, with an engine of several thousand horse-power, maybe, 
to back the screw, trying to twist a couple of feet length of the 
column. There is nobody by with a ner to hold it, and if 
there were, there are no corners to hold on by. it is the 
common-sense plain reason why the screw cannot make it revolve ? 
And if it-does, why should it not go on revolving till the rudder, 
or skin fretion, or getting mixed up with the wake of the other 
screw, if there are twins, stops it! : 

“Tin Tack” s that water has no inertia, Major de 
Villamil, that water inertia only in virtue of the cohesion of its 





a 


that the height of the hiegrneene seeabens + ie same for all 
barometric pressures e dynamica — eat of air is not 
183-45 foot-pounds, unless y is equal to 1-408, 

Since my letter of April 20th I have read the article on sound 
in the ‘‘ Encyclopedia Metropolitana,” which gives an exhaustive 
and lucid history of the experimental and analytical investigations 
of the subject from Newton's time down to 1845. The reason 
assigned for neglecting the barometric pressure is that although 
the resistance varies as the density, tlie momentum of the wave of 
sound likewise varies as the density, and that therefore the power 
to overcome the resistance increases at the same rate as the 
resistance, This, however, is proved to be not the case by the 
phenomena described in my letter of April 20th. The results of 
twenty-eight experiments on the yey A of sound are given, but 
of these only nine are given reduced to the standard temperature 
of 382deg., and in only one other case is the actual temperature 
stated. In the case of the nine the observed velocities vary from 
1043ft. to 1093ft. per second, the a of these being 1084ft. 
per second, There is only one below 1080ft., and if this is left out 
the average velocity per second will be 1089ft. If all below 1086ft. 
are left out, the average of the remaining six will be 1091ft. per 
second. There are two exactly equal to 1090ft. per second, and 
the writer has adopted this value as probably the nearest. 

The highest observed velocity was over 1400ft. per second. The 
result of experiments made in Chili was 1222ft. per second, the 
temperature being 74 deg. 7 min. Fah. Corrected for temperature 
the velocity at 32 deg. would be 1125ft. per second. The observa- 
tion was probably made on one of the high-lying pampas, where 
the barometric pressure would be much less than at sea level. If 
U U, be the velocities of sound corresponding to pressures p p, and 
temperatures ¢ ¢,, we shall have 


U = / prt 

U N ph 
if the inference that the velocity of sound in the same gas varies 
inversely as the square root of its density is correct, and the ratio 
of the elasticity actually exerted to the pressure is the same for al! 
densities. 

The correct analytical expression for the velocity of sound in the 

simplified formula adopted for obtaining its approximate value is 


u: = Eg 


where E is the actual elasticity of the air corresponding to the 
pressure p. Newton’s assumption, E, the isothermal elas 
ticity, is equal to p. Now, Laplace has proved that in the case of 
dry air the ratio of the specific heat at constant pressure to the 
specific heat at constant volume is equal to the ratio of the 





parts, as well as I understand him; Mr. Batey that cubic feet are 
pounds, or something of that sort. My articles were written to 
show what the blade angles should be, given the horse-power, the 
speed of the vessel, and the diameter or revolutions or both, on the 
supposition that water has inertia, and that the wake can be made 
to revolve. The calculated results agree with the experimental 
results. ‘Superintending Engineer” asked for a screw to fita 
boat like the Bathurst. I showed him that he could find the pitch 
for any diameter, pag wed and revolutions he wanted in ten 
minutes, and that if Mr. ycroft was putting in the screw, he 
would put one in, under the same circu differing in — 
from this one by perhaps a couple of inches. Major de Villamil 
asked me what effect would follow on varying the pitch of a screw 
from 1:2 to 1:3. I answered the question, including the 
answer for the case of variation 1 : 2 in addition, and showed that 
Mr. Froude’s and Mr. Thornycroft’s experiments with screws 
similarly varied in pitch gave the same result, and now that his 
formula would give totally different results. 

One } ge I should like to ask. Suppose a four-bladed Ee 
peller, 6ft. diameter, with blade area 13 square feet. Why does 
adding, say, 4 square feet to the blade area by lengthening each 
blade, say, lft., making the screw 8ft. diameter, increase the 
power —— to drive it at, say, 120 revolutions a-minute, at a 
speed of 10 knots, in the proportion of 36 to 64, while an addition 
of 4 square feet to the blade area by widening the blades, keeping 
the same diameter, makes very little difference? If it were a 
mere matter of leverage, the increase of power would be only in 
the proportion 36 to 48. . Why is a square foot of blade stuck on 
at the tip immensely more effective a square foot stuck on 
anywhere else? It is a matter of fact that this is so, not a matter 
of theory, and it is easily explained. 

Belfast, May 2nd. Maurice F, FirzGERap. 

Sir,—I am afraid ‘‘Tin Tack” has not thoroughly grasped the 
purpose of my argument. I have never deat that water had 
inertia any more than Professor FitzGerald has. My argument is 
that without a resisting ‘‘ force” the couple of the engine will give 
no “‘ thrust,” and I particularl somestet on the 3lst March that 
‘inertia was not a force.” me books speak of inertia as ‘‘ vis 
inertia,” and Professor FitzGerald speaks of ‘‘ vis viva,” but I do 
not in the least suppose he intends it to be inferred from this that 
he considers inertia a force. If Professor FitzGerald's cast iron 
disc were a thin ey teen filled with cast iron in powder the 
ne gel would be the same, but his experiment would be a dead 

failure. 

Treatises on mechanics donot make any mention of this resisting 
force, but it appears to me that to deny its existence when 
momentum is changed in any direction but that of the applied 
force is to implicitly deny Newton’s second law of motion. The 
resistance is just as necessary as a fulcrum is to a lever, and no one 
denies the resistance of the fulcrum. I think that a careful con- 
sideration of the matter will show ‘‘Tin Tack” that his argument 
about the propeller blades is fallacious, If he is right then Pro- 
fessor FitzGerald is right ; but thenI am afraid Newton’s second 
law is not universally true. Far better than theorising, let him 
try the experiment of moving a small paddle slowly—water is a 
nearly perfect fluid at very slow velocities—at an angle in a large 
canal ot water and see how it will move asmallcork, The point 
in the theory of the screw propeller I have attacked is a funda- 
mental one, and it — be put concisely as follows :—‘‘ If water isa 
perfect fluid a propeller will not drive water back, and so will 
uce no backward acceleration or change of momentum — 
at right angles to the ship’s course ; as the viscosity friction of the 
water increases by velocity, so will the thrust increase.” 

I do not wish in the least to bind myself to Profeseor FitzGerald’s 
axiom—or is it a postulate’—that ‘‘the useful thrust of the 
propeller is, then, proportional to the backward acceleration of the 
e,” and of which he says there is ‘‘no doubt.” Iam by no 
means satisfied that there is not a good deal in what Mr. Batey 
says about water being ‘‘left behind ”—some, at least, if not all; 
and Mr. Vogt’s letter certainly implies the same thing. I see no 
necessity or advantage in any revolution of the wake, and if it 
could be suppressed more o’ ng el of the engines would be 
converted into thrust. The itehead torpedo has double 
propellers, and so gives, I presume, very little revolution of wake, 
yet it will travel at 30 knots. 

To return, will Professor FitzGerald kindly show by a diagram 
of forces how the propulsion is arrived at? R. DE VILLAMIL. 

Dublin, May 4th. 





THE VALUES OF y AND J. 


Srir,—If Mr. Bower will take the trouble to study carefully the 
revious Co! ence, he will find that all the points raised by 
im have been already discussed. The formula does not take 

account of the variation of barometric re. Mr. Bower has 

inted out that a knowledge of the relations between P, V, and 
, constitutes the first step in the study of the question. What 


has he to say to the value of the factor fs in the fomula 
0 
quoted by himself? How is it that he has overlooked my proof 


diabatic elasticity to the isothermal elasticity; and therefore, if 
Laplace’s assumption is strictly correct, we have 


- 
aha 


The ratio . is, however, always less than ‘y, because some heat 


must necessarily be dispersed. If the conductivity of gases 
increases with their density, the heat produced by the passage of 
sound waves will be more rapidly dispersed near the level of the 
sea than at higher altitudes, so that the higher the altitude the 


more nearly would the actual value of E approach that of y. The 
P 


air itself, too, would be drier. Even if Laplace's assumption were 
strictly correct, the formula would not give the exact value of + 
if the velocity of sound were known exactly, because it is founded 
on other assumptions, which are not strictly correct. Although + 


is always greater than ; » we cannot infer from this that it is 


greater than 1°408, because this is not the exact value of 


. The assumptions are sufficiently near the truth for the object 


Laplace had in view—the determination of the approximate value 
of the velocity of sound ; but it is strange that Maxwell, the great 
authority on heat, and Rankine, the great authority on thermo- 
dynamics in the fix de siécle scientist world, as well as the writer of 
the article in the ‘‘ Encyclopedia Britannica,” should have com- 
mitted the inexcusable blunder of stating that the exact value of 
can be obtained from the observed velocities of sound. 

Maxwell gives a description of a method suggested by Rankine 
for ascertaining experimentally an independent value of y. If air 
is confined in a vessel at pressure p,, and temperature equal to 
that of the a ere is allowed to escape, until the pressure 
becomes equal to P, the atmospheric pressure, its temperature will 
then be less than that of the atmosphere, If the aperture is now 


closed, and the re p, observed after the temperature of the 
air has by conduction become equal to that of the atmosphere, 
Rankine states that 
y= P. Eel 
Pi — Ps 


or, more exactly— 
y= log. ¢ p, — log. * 
log. e p — log. Py 
For the success of the experiment it is stated to be necessary that 
the aperture should not be closed till the air in the receiver is still, 
and that no heat should be imparted to the air from the receiver 
when the aperture is open. e@ admission that one formula is 
more exact than the other, is an admission that neither of them 
is theoretically exact. Maxwell does not give the results of any 
experiments made to ascertain the value of y from these two for- 
mulas. If, therefore, any experiments have heen made; the results 
must have been such as to make it unadvisable to publish them. 
With the ex: ion of the theoretical investigation just described, 
Maxwell acknowledges that Rankine has not added anything to the 
results of the theoretical investigations of Laplace for determining 
the velocity of sound and thence the value of y. He states that 


Rankine calculated the value of © from Laplace’s formula by 


adopting 1090ft. per second as the velocity of sound, and on the 
assumption that this is equal to y, calculated by means of this 
value and Regnault’s value of the work done by 1 Ib. of air during 
the expansion due to a rise of 1 deg. of temperature, the dynamical 
specific heat of air, and then obtained the value, ‘2378, of the 
specific heat at constant pressure by dividing the dynamical specific 
heat by 772 foot-pounds, Joule’s value of J. Since this coincides 
exactly with ‘2379, Regnault’s experimental value, it is clear that 
either ult’s or Joule’s experimental values are not correct, 
because the correct value of -y cannot be obtained from the formula 
for the velocity of sound. 

In order to deduce the value of J from the results of experi- 
ments made with permanent gases, we must know (1) the relation 
between P, V, and T; (2) the density of the gas corresponding to 
any pressure P and any temperature T ; (3) the value of the specific 
heat of the gas at either constant pressure or constant volume ; (4) 
the value of +. 

Now, notwithstanding the flourish of trumpets blown by the 
writer of the article on acoustics in the ‘‘ Encyclopsedia Britannica” 
about the exact ment of the results of Rankine’s theoretical 
investigations the results of Regnault’s and Joule’s experi- 
ments, it is clear that Rankine has not contributed one iota to the 
determination of the four data required either by analytical or 
ee research, WILLIAM DONALDSON. 

y 4th. 





SHOP ORDERS, 


Sir,—I read the article on the above in your last issue with much 
interest, and it has ind 





induced me to lay the following method of 
ordering work before your readers. Such a method is suitable for 


establishments doing engine, boiler, and millwright work, also iron 








May 8, 1891. 
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and brass founding. I have been connected with works where this 
plan was in partia: operation with success. 

It must be laid 79 , law bona thing is to Sees i d from 

e shops except by the drawing-office. Engines which are sup- 
et rey made to standard drawings must not be ordered by the 
general office, and the works manager must not issue a stock order 
for any standard detail, for in both the above cases the drawing- 
office may intend new or altered drawings to be used when the next 
of either is made. 

When an order is received from a customer, or a stock order fixed 
upon by the principals, the stew office must at once enter up 
such order in two general order books in addition to its own, viz., 
one for the drawing-office and another for the general store. The 
books of course give the order, number, date, customer, general 
particulars of job, spevification number, design drawing number, 
and references to any letters giving any information about job, the 
three latter being of use to the drawing-office only. 

Let us patho with the ordering of, say, a mill engine, 
requiring a new set of drawings to suit the special conditions of 
the case. All or any of the patterns may not be new, but some of 
them will generally require alterations, Aseach drawing is finished 
the draughtsman proceeds to fill up a set of order forms in connec- 
tion with it, these being about two-thirds foolscap size, All the 
cast work is written on one or more forms, headed ‘‘ Drawing-office 
order to pattern shop;” all the forged work, except that ordered 
from other firms, is written on one or more forms, headed ‘‘ Drawing- 
office order to blacksmith’s shop ;” while all the work ordered from 
other firms and from stock in general store is written on one or 
more forms, headed ‘‘ Drawing-office order to general store.” A line 
is taken for each piece given on the drawing in question. Columns 
are provided for the number of, name of piece, or rough outline 
sketch for identification, drawing number, remarks, forged or cast 
weight, and finished weight. One column, the first of the set, hasa 
letter printed against each line—first line A, second line B, and so 
on. The order forms likewise have name of cust , order ber, 
title of job, also number of copybook and of same in which 
they are copied, written upon them in this fashion 9/126. Thus 
ever’ pd of a cular engine has a distinguishing mark, e y., 
9 198 ) enables the part mentioned in the fourth line of order form 
9/126 to be distinguished from every other part of that engine. All 
the order form numbers in connection witha particular drawing are 
marked — that drawing. These order forms after being copied 
ina book have a second set of copiestaken from them. The original 
order forms are rolled up with the shop drawing, which isthen sent to 
the works manager, and the second copies are filled in a book which 
is kept in an office adjoining that of the works manager, and acces- 
vible to all the foremen. The loose order forms which were rolled 
up with the shop drawing are sent by the works manager as fol- 
lows :—Those for cast work to pattern shop, those for forged work 
to smithy, and those for work ordered out and stores to general 
store. 

As the foreman patternmaker gets each pattern put in order for 
the foundry he puts a mark: against the line, mentioning the piece 
on the drawing-office order form to show that he has done it. He 
then fills up an order form, headed ‘‘ Pattern shop order to - 
gg The blank is filled up with iron or brass, as the case may 
be. That order form gives the number and letter of the drawing 
office order form, which is really the distinguishing mark of the 
piece, the drawing number from which it is made, number of 
column for casting weight, column for finished weight, and columns 
for the initials of the foremen of the various departments through 
which the piece may ; ek: — shop, foundry, machine, 
fitting, and erecting shops, also boiler shop. This order form is 

iven by the foreman patternmaker to the foreman moulder, who 
initials it when the casting is completed, and fills in the castii 
weight, and likewise enters the casting weight in a book which he 
keeps for the pu The casting and the order form are then 
on to the foremen of the machinists, fitters, and erectors in 
turn, and to the foreman boilermaker if the piece is going to his 
shop. Each foreman adds his initials as the piece and the order 
form leave his department, and the foreman who puts the piece in 
its finished state adds the finished weight on the order form. 

The foreman blacksmith writes out an order form for each piece 
mentioned on the drawing-office order form in the same way as 
done by the foreman patternmaker. His forms are headed “ Black- 
smiths’ shop order form,” and he enters the forging weight in the 
form and ina book he keeps for the purpose, “The forging and the 
order form are passed on in the same way as for cast work. 

When the storekeeper receives any part that has been ordered 
from outside, he fills up a form headed ‘‘General store to ——_——.” 
The blank is filled up with the name of the department the piece 
first goes to, and the form is sent to the works manager. The in- 
formation given on form is similar to that given on patternmakers’ 
order form, If the piece is a crank shaft, say, the storekeeper will 
fill in the forging weight, and the blank will be filled up with 
‘machine shop.” 

The orders written by the foreman patternmaker, foreman black- 
smith, and the storekeeper, are written with ink, but in a counter- 
foil book, so that they have a record kept of what they have done. 

If any work is ordered on sketches, order forms should be 
written out for these in the same way as for drawings. Sketch 
should be made on foolscap paper, ruled in squares, and copied in 
a special book, 

hen all the drawings and sketches are completed for a job, a 
set of ‘‘Construction Notes” should be written out on sheets fools- 
cap size. Each sheet is headed by title of job, order number, 
customer, date, and running number of sheets. Each drawing and 
sketch used in the construction of the job has its number and title 
given, while the numbers of the order forms for each drawing or 
sketch are also stated. These “Construction Notes” are 
copied in a special drawing-office copy book, and the sheets are 
filed in a book which is kept in the office adjoining that of the 
works manager, where it can be seen by any of the foremen. 

Every order that is executed should be ordered from the shops 
by the drawing-office by means of this book of ‘Construction 

Notes.” If the engine is to be built from standard drawings, it is 
simply a case of giving the title of job, order number, customer's 
name, date and the pages of book at which the drawings for this 
standard engine are mentioned. 

When several drawings for a particular engine are to be different 
from those used for a previous similar engine, it is always better 
to write a fresh set of ‘‘Construction Notes” from beginning to 
end, as it avoids risk of error in the shops ; but when there is only 
aslight difference between this engine and the previous one, the 
former notes may be referred to, and the new drawings giving the 
differences Figs 4 pointed out. When the question of repairs 
is considered, the advantages of this system of ordering are at once 
apparent, as every drawing and sketch used in the construction of 
any individual engine can be found at once. 

hen a stock order is issued for an engine or set of engines, 
and at the time it is not known with what extra fittings they will 
be sold, then it is well, after giving each engine its order number, 
to write outa set of “Construction Notes” that will build the bones 
of the engines, so to speak, and as each one is sold a supple- 
mentary set of notes can be issued, so that it can be finished 
according to any special requirements. 

As each job is finished the order forms written by the foreman 
patternmaker, foreman blacksmith, and the storekeeper are 
collected by the works Sommer and sent to the drawing-office, and 
the casting or forged and finished weights which they give are 
entered in the drawing-office order form copybook, in the columns 
which are allotted for the pu In this manner the drawi 














time, will find these order forms issued from the pattern and 
blacksmiths’ shops and the general store of t advantage, as he 
then can take the disti ing mark of tke piece as well as the 
time. The prime cost department can then get the total time 
taken to manufacture each individual piece, and likewise the time 
spent upon it in each department that it passes through. There 
can be no confusion of parts, as each has its distinguishing mark, 
~ given to it by the original order form issued by the drawing- 
office. 

Drawing-office order forms in connection with standard drawings 
cannot have the order number and customer filled in, so the 
blanks have tke word ‘‘ Standard” written inthem. For standard 
engines the weights need not be filled in the order forms, except 
when mentioned to be so in the ‘‘ Construction Notes.” 

April 29th, D, J. Murray. 





STEAM PIPES. 


Sir,—In reference to your two recent articles on steam pipes 
their construction, you have without doubt ary f remarked that, 
‘* Finality has not been reached by anyone,” but I do not see that 
the end is so very difficult of attainment. In your issue of the 13th 
ult., in which you deplore the lamentable accidents to steam pipes 
on board the Elbe and Jumna, and also at the Deptford 
station of the London Electric Supply Corporation, you have the 
entire sympathy of the copper working trade. It is, however, 
highly amusing to read your graphie description of the impotency 
of those scientific men who have overcome every difficulty in 
engineering, with the solitary exception of steam pipe manufacture. 

ith regard to the unfortunate steam pipe belonging to the Elbe, 
I certainly consider the thickness of the material from which it was 
made, viz., ‘275 of an inch, sufficiently strong for the work it had 
to do, besides having a large margin of safety. I have yet to learn 
that at the inquiry which followed—with all due respect to the 
various experts who were called to give evidence—that any really 
practical coppersmith gave his professional opinion, with the ex- 
ception of the foreman, and the man who e the defective pipe. 
I firmly believe, if such a wise precaution had been taken, we 
should have known at once the cause of the disaster. 

Your correspondent of the 27th ult. plainly conveys my impres- 
sion as to So poe causes of many nts to steam pipes, 
viz., unqualified supervisors, I decline to accept your sweeping 
condemnation of made-up and brazed steam pipes, but on the 
contrary I fearlessly assert—after thirty years of observation and 
experience as a coppersmith—pipes can be made perfectly trust- 
worthy and free from any suspicion of weakness, t the whole 
subject of coupes pipes requires careful investigation I will not 
dispute, and I am sure there are no class of men more willing 
than coppersmiths to render all the assistance ss to bring 
about a satisfactory solution, Unfortunately, I did not read the 
Board of Trade report on the burst pipe at Deptford, but if it was 
anything like the Jumna’s defective pipe, it would not require a 
moment’s consideration by a practical man to declare the cause of 
its rupture. With rar te | to the superiority of the Ferranti steam 
pipe over the ordinary single pipe, I fail to see in what way the 

vantage is to be gained. Although I do not object to the 
principle of the “‘grouping system for straight pipes,” how- 
ever suitable it may prove for stationary services, it will never be 
as adopted for marine work :—(a) Through its increased 

ulk ; (4) loss of re by friction, and heat by radiation ; 
(c) increase of weight—taking 24 times the quantity of material 
that the ordinary pipe needs—and consequent cost of production ; 
(d) the tedious and cumbersome system of flanging in addition to 
the constant liability—through expansion and contraction, vibra- 
tion, and adverse strains—to leaking at the flanges, with subse- 


and 


ng | quent fractures at the nerd of contact with the internal grooving ; 


especially would this 
the main bend. 

The sleeve joint, even if it is as satisfactory as described, 
must be totally unnecessary, seeing that pipes can be obtained in 
lengths from 15ft. to 20ft. I also failto understand why a solid 
drawn pipe—the mercantile commodity—is held up to be so vastly 
—s to the brazed one. My experience of seamless copper 
tubes does not so highly im me, several thousands having 
ow ye through my hands during the past few years. Neither dol 

nd them of that exceptional quality which many would have us 
believe. While some are excellent tubes, there are to be found a 
great number of an unequal sectional thickness, unequal longi- 
tudinal thickness, laminations, deep external and internal grooving, 
and occasional ee while some are extremely brittle when hot, 
due to impurities of the metal. As arule hard drawn pipes show a 
high internal resistance, but their elongations are particularly 
small, which is a condition not favourable to security. Therefore, 
all pipes used for steam pu’ should be annealed previous to 
the water test, so that any defects may be readily detected, which 
with hard ones seems to be impossible. All coppersmiths are aware 
that many small latent defects make themselves apparent during 
the process of bending which would otherwise remain hidden. 
Before the introduction of the compound engine, no steam 
was considered safe unless the material was jin. 

k, but at the present time there appears to be quite a 
mania for reducing. thickness, therefore constituting one great 
cause for anxiety. In calculating the strength of copper pipes 
engineers should be satisfied with a tenacity of 27,000 lb. per 
square inch, instead of 33,000 lb. per square inch. 

With regard to the burst pipe belonging to the Jumna, the Board 
of Trade’s report plainly shows that the pipe wasentirely worn out 
during its manufacture, therefore highly dangerous, and should 
never have been placed in position. Now, Sir, to manufacture 
steam pipes as they should be, common sense must be used in their 
construction, and the bend in a pipe to be the strongest and safest 
part. The system which was prevalent a few years ago must be 
revived, and then the much dreaded steam pipe will become abso- 
lutely indestructible by any force that canbe legitimately applied 
to it. 

The system I speak of and recommend is a very simple 
one, and was carried out without exception, by a late eminent 
firm of London engineers—Messrs. venbill, Salkeld and 
Co. This was before the introduction of high-pressure steam. 
When this firm required pipes, the diameters and shapes were 
determined upon, the drawings were prepared and sent to the fore- 
man coppersmith for his inspection, who calculated the quantity of 
material wanted, and ordered his plates from the rolling mills to 
suit the various lengths, widths, and gauges required, paying 
especial attention to this important icular, that the plates 
should be several gauges thicker in that part of the plate where 
bending was necessary ding to the diameters and kind of 
bends a wee: 1 will illustrate my meaning by referring to the 
Jumna’s burst pipe as an example of all other bends. is pi 
was ordered to be made of co oy “22in. thick, yet proved, at its 
point of fracture, to be only ‘110 of an inch to ‘065 of an inch in 
thickness, 

Now take this pipe of 7in. external diameter, of 7in. radius 
in the ‘“‘saddle” or ‘‘ throat,” material -22in. thick, made up in 
baa pale each half would require a plate 10%in. wide, with length 

suit, 

It will suit my purpose best to deal only with the bent part of 
the pipe, AB EF, and treat the “‘ aie ” part first ; ai eues 
A B will represent a length of 11}in., the curve C D (the seam) a 
length of 16¥in., a difference of 54in. May I ask all sensible men 
how I am to gain 54in. in lijin., from material ‘22 thick, with- 
out reducing | its thickness to about *145 of an inch? There is 


the case with the bunch of pipes forming 











office has a record of the weight of every detail of any particular 
engine built, which is of immense advan’ when estimating the 
weight of proposed engines, These order forms may then be sent 
to the prime cost department, if it is not arranged that that 
department should get the weights from the books of the store- 
keeper and the foremen of the patternshop and foundry. 

@ timekeeper jn going his rounds, taking each workman’s 





a pted by competent men for overcoming this 
difficulty of thinni e: viz., by leaving on extra material to the width 
of plate, and by skilful manipulation to re-arrange and thicken up 
the sides at the curve line C D. But this difficulty of thinning can 
never be entirely overcome even in this way. Now the line EF 
is 22}in. long, and C D 163in. Here I ask again, What becomes of 
the 5}in., the difference between EF and C D? Why, of course, the 
sides thicken, and instead of being ‘22 thick, they would be ‘275 





- 


of an inch. What I want to make plain and distinct to every 
designer of engines, and all persons engaged in the manufacture 

steam pipes, to adopt and enforce the principle I have laid down, 
viz., increased strength of material where bending is required, all 








| re 
Gare etree Ces 
ar \& 
‘ ra i id Las 
/ oe ? “22 THICK 
i i, i 
ane ae 
&| c ‘A 
——— 
SOA! BARES 


i 
‘ 
END VIEW ATA. 


SAQOLE PLATE 
THICKNESS OF AW 
inCH 





i 
4 


t | 
Kg-—-——I1 4----—- >| 


a a 
TMI CKMESS 
. © .22 OF AN 
THICKENED ! 
° PART 4a CA 





] | . 
st os R 
END VIEW AT.8. 
THICKNES OF AM 
INCH 





BACK FLATE 





THICKENED PART 


TNICKNESS 
22 OF Alt WEN 








1 
! 
S| ame 
BKi-* 2% 
| 
I 
| 
! 
i 





that is required to insure trustworthiness is to increase the strength 
of the material. 

There is another point which must not be overlooked when pipes 
are machine bent, that is, the backs increase in length to the 
extent of the diameter when right-angled bends are made, conse- 
quently the backs are considerably thinner, and are therefore the 
weakest part. No socket joints on any steam pipe should be 
allowed, but flanges used instead, unless it is possible to braze the 
end at the bottom of the socket, because the enlarging of the 
end of pipe to receive the other especially weakens it at the 
shoulder, 

Still the question remains, How shall we bring about the desired 
end of making steam pipes unburstable, perfectly trustworthy, 
and the most safe of any fitting connected with marine engi- 
neering! My answer is:—(1) By having copper sheet of the 
best quality selected for its malleability and tenacity ; (2) by 
making it imperative that all bends shall be made of stronger 
material in the _ that requires working, and, when finished, 
every part shall be not less than ‘02 of an inch stouter than the 
straight part ; (3) no “‘cramps” or dovetailing of any description 
to be allowed, and the spelter used for brazing to contain not less 
than 53 per cent. of copper and 40 per cent. of zinc ; (4) that the lap 
or seam shall be evenly made, and the width of not less than 3} times 
the thickness of material used, and the ge kept securely together 
while brazing, and all planishing to reduced toa minimum, 
especially the seams ; (5) that thorough'y competent workmen be 
employed, supervised by intelligent practical men; (6) that all 
engineering establishments employ their own coppersmiths 
pe | manufacture their own pipes, under their own _per- 
sonal supervision, and decline to give out their work to 
competing shops or to sweaters; (7) that all engineers recognise 
the skilled trade of a coppersmith, and regard it as an important 
branch of the engineering trades, and not as is generally the case 
—as a sort of necessary evil; (8) that the Board of Trade shall 
make it imperative that no copper steam pipe shall be fixed in posi- 
tion without previous examination by a competent coppersmith, who 
shall be held responsible ; (9) that, as it is necessary to appoint in- 
spectors for machinery, shipbuilding, boilermaking, &c., to watch 
over their own professional work, it is essential that thoroughly 
practical men be employed to inspect the manufacture of all pipe 
work ; (10) when engineers will cease to consider pipe work a 
trouble, and see the necessity of making themselves practically 
acquainted with many of its details, being prepared to use material 
fitted for its work, which common sense would dictate—using their 
superior knowledge to the advancement of a much abused trade— 
pipes will be made thenceforth absolutely safe, and no more will 
they hang = —_ = abject misery or impotent despair to the 
man who makes and brazes pipes. hee 

Sheerness, April 29th. W. L. Vine. 


HOW TO BECOME AN ENGINEER. 


Srr,—1 read with avidity ‘‘ H.’s” letter in your last issue. I am 
a rabid would-be locomotive engineer. When a baby my chief 
pleasure was to have my ‘“‘ pram” wheeled near the railway, that I 
might view the “ puff-puffs,” as my nurse taught me to call them. 
All the toys I had I turned into as close resemblances as I could of 
locomotives. At the three schools to which I have been, I have 
been nicknamed the “‘ engineer,” or the “‘ engine-driver.” One daya 
master ina weak moment gave my class an essay to write on “‘ Rail- 
way Accidents and their Causes.” I was delighted. I treated him 
to about four pages of foolscap on the evils of drivers allowing their 
engines to go out with dirty trimmings, or allowing pins and cotters 
to work out of the motion, or running into terminal stations with 
the continucus brake and like subjects, scarcely any of which he 
understood anything whatever about. 

I have Clark’s ‘‘Modern Locomotive” and Reynolds’ 
“Locomotive Engine Driving;” and although I am seventeen, at which 
age most boys delight to dress up, swagger, mash, and make fools 
of themselves generally, my favourite amusement is to put ona 
suit of old clothes, walk to the railway station, and converse with 
the drivers, pulling the engines about, seeing if the big ends, little 
ends, side rods, links, &c., are kept properly tight. 

Now my parents for a long time kept me on at school, learning 
general subjects (happily, however, 7 mathematics, for 
which I have rather a strong taste), with the idea of subsequently 
sending me to Cambridge, an idea I never much approved of. On 
the sudden and sad death of my father, three months ago, however, 
this became impossible, and my relations are trying to get me 
apprenticed in some works. But, unfortunately, they say Iam too 
old, and want me to be what they calla “ Pupil,” who pays about 
£100 per annum, instead of an apprentice, who pays about £50 or 
£60 down. Now, my mother cannot afford to pay £100 a year, 
and consequently my friends and relations are trying to hunt up 
some acquaintance who is a railway director or chairman, but 
should they fail I seem to be doomed to give up engineering, and 
take to an office stool, which is extremely distasteful tome. I 
think all who read this letter will agree that I ought to be an 
engineer, and perhaps “‘ H.” or some other reader will give me a 
hint as to what course might be best to pursue under the 
circumstances. Youne Loco. 

Ealing, May 6th. 

(For continuation of Letters see page 378.) 








A synpicaTE of engineers and others has been formed 
in Paris for initiating the celebration of the promulgation by the 
National Assembly of the French Patent Law of the 7th January, 
1791, which came into force the 25th of May following. 
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THE NAVAL OPERATIONS IN CHILI. 


WHaTEVER may be said in depreciation of the system 
under which the South American States are severally 
governed, it cannot be advanced that they are backward 
in warlike ardour or in turning to account modern engines 
of destruction. More was learnt from the struggle 
between Chili and Peru in maritime warfare than from 
either the Franco-German or even the last Russo-Turkish 
war. This may have been due to some extent to. a more 
approximate equality of the combatants in the first case. 
Circumstances prevented or made it unnecessary for 
Germany to carry out naval operations against France, 
while Russia could do little against the powerful fleet of 
Turkey at that time. We have therefore looked to the 
West for practical information on the comparative value 
of the gun, ram, and torpedo in future naval wars, and 
may be sure that when hostilities break out in South 
America the fighting qualities of these nations will afford 
us some valuable lessons. 

The present Revolution in Chili has already brought 
about some interesting ingidente. At first it seemed that 
on the water the insurgent party were going to have it all 
their own way. The whole of the fleet present in Chilian 
waters appears to have joined that side, with the exception 
of one or two unimpdértant vessels, probably laid up at 
that time. The Government also have one or two torpedo 
boats at their disposal. The insurgents having thus a free 
hand afloat, have been enabled to capture and occupy 
some of the coast towns, but owing to the army remaining 
faithful to the Government, are unable to attack the 
capital. At the end of March some of the rebel ships 
being off Valparaiso, the Blanco Encalada, an ironclad of 
3500 tons (now at the bottom of Caldera roadstead) 
steamed into the harbour and discharged a torpedo at 
the Government tug Florence. Missing this vessel, the 
tcrpedo sped onwards until it reached the large floating 
dock, a prominent object in the harbour. Striking this, 
the charge exploded and caused serious injury to the 
structure. Though the forts opened fire upon the Blanco, 
she steamed out of harbour without being damaged. 
In revenge, the Florence and a torpedo boat went 
out that night to attack the Blanco and the O’Higgins, 
an old wooden sloop of 1100 tons. The attack was 
repulsed, and the two small vessels retired. The rebel 
vessels pursued them, and the Blanco managed to put a 
Yin. shell on board the Florence, which practically 
destroyed her. The O'Higgins also sunk the torpedo boat 
with a broadside. The forts had meantime opened fire 
upon the two ships, which was returned. The effect upon 
the O'Higgins was disastrous. She appears to have been 
penetrated by two shells, which from the accounts given 
seem to have dismounted some of her guns and blown up 
the upper deck. It shows great temerity but little wisdom 
for a wooden vessel to engage the powerful land batteries 
of Valparaiso, and she is lucky to have escaped being sunk. 
For some time after this the Government were unable to 
take active measures against the rebel fleet, but the arrival 
of the Almirante Lynch and Almirante Condel at Val- 
paraiso last month from Buenos Ayres, and their adhesion 
to the President, at once placed a powerful weapon in his 
hands. These two vessels were built in England by 
Messrs. Laird, and are of the Sharpshooter type. Their 
displacement is 750 tons, and speed 20 knots. They 
have an armament of quick-firing guns and Whitehead 
torpedoes, so can be used for defence against torpedo 
boats or for the attack of ships with the Whitehead. 
Their efficiency in the latter respect has been put toa 
speedy test. As soon as practicable, the two vessels were 
dispatched to attack the insurgent fleet at Caldera. Full 
particulars have not yet been received, but we gather 
that they left Valparaiso on the night of the 21st, and 
arrived off Caldera just before dawn on the 28rd, the 
intervening distance being about 500 miles. The Blanco 
appears to have been at anchor or fast to a buoy, lying 
with her stern out. A simultaneous attack was made by 
the Lynch and Condel before the ironclad could prepare 
her defences. The Condel discharged three and the 
Lynch two torpedoes, the result being the sinking of the 
Blanco. A transport, the Bio Bio, was also severely 
damaged. The two torpedo vessels then made off with- 
out having sustained material injury, though two officers 





were wounded by the machine gun fire of the enemy. 





The whole attack seems to have been admirably 
planned and executed; but until more complete accounts 
are received, it is impossible to form any exact opinion as 
to the value of the lesson. It does, however, exhibit on 
the part of the insurgents a want of precaution and an 
over-confidence which cannot be justified. For vessels 
to lie at anchor in time of war without a patrol of guard- 
boats outside, or passive obstructions within, or net 
defences round the vessels, is to court disaster and to give 
an enterprising enemy an opportunity of which he will 
not be slow to avail himself. After performing this 
exploit, the Lynch and Condel had an engagement with 
the Aconcagua, an armed transport. Accounts from 
Valparaiso state that a large ship appearing in the 
offing, the torpedo vessels drew off, thinking it to be 
the Esmeralda, while the Aconcagua got safely into 
Caldera. Instead-of the Esmeralda it turned out 
to be the Warspite. The Esmeralda is the only 
vessel the insurgents possess which can compete with 
the Lynch and Condel as regards speed, that is if the 
Esmeralda’s machinery has been kept in good condition 
since she went out-from this country. The two gun- 
boats are now at Valparaiso preparing for a fresh expe- 
dition, and unless their career is cut short we may expect 
to hear soon of another engagement, for it is not in the 
nature of the Chilians to desist from a fight until one side 
is exhausted. The Blanco-Encalada had a double 
bottom, and was constructed with water-tight compart- 
ments. It will be interesting to learn whether these 
were closed at the time of the attack. But we gather 
the two torpedo vessels were armed with the new 18in. 
torpedo, which carries 150 1b. of gun-cotton. In our 
opinion hardly any system of sub-division would enable a 
ship to withstand the explosion of such a charge and 
remain afloat. If the stem or stern were struck 
efficient bulkheads might exclude the water from other 
parts and so prevent sinking, but the vessel would be in 
@ precarious situation and totally disabled. Any improve- 
ment in internal construction can be met by an in¢rease 
to the charge of the torpedo. As Sir Nathaniel Barnaby 
truly said fifteen years ago, “I say it is idle to attempt 
to form the bottom of a ship strong enough to resist a 
fair blow from a powerful torpedo. The utmost that can 
be done is to keep the disabled ship afloat after she has 
received such a blow. It would be possible to protect 
the bottoms of ships with armour to withstand the present 
charges of the Whitehead torpedoes. When this was done 
it would only be necessary to increase the charges of the 
torpedoes, and the armour we had applied would become 
vulnerable.’ At present the only efficient antidote to the 
under-water attack is net defence. Electric search lights 
and machine guns will not defeat a determined torpedo 
attack. At night under such conditions, shooting becomes 
most wild and erratic, but the knowledge that the ship is 
surrounded with netting gives great confidence. Whether 
it can be used at sea is an open question, but there can be 
none as to the necessity for all large vessels having such 
an apparatus foruse at anchor. It is possible that the 
latest torpedo, owing to its increased weight and velocity, 
may pass through the present nets and reach the ship. 
If so, the nets can be made stronger with little increase 
of weight. The struggle between guns and armour is 
then re-produced in another form, but in which the defence 
is more favourably situated than the attack. 

Later accounts from Iquique, dated April 25th, state 
that the Blanco-Encalada at the time of the attack had 
part of her machinery on shore undergoing repairs, so 
she was unable to move. Seven torpedoes were dis- 
charged at her, of which only the last took effect. 
Whether seven or five is immaterial. The result does 
not compare unfavourably with that of gun practice in 
action, while the fact of her being unable to move only 
rendered the more necessary those precautions we have 
already alluded to. 


EXPLOSIVES. 


Ir is gratifying to find, from the annual report of her 
Majesty’s inspectors, that the operation of the Explosives 
Act continues to exert a beneficial influence in reducing 
the number of accidents—particularly those of a fatal 
character—connected with the production of the many 
explosive compounds now in use. Colonel Majendie, as 
the Chief Inspector, together with his colleagues, Colonel 
Ford and Lieutenant-Colonel Cundill, may be very 
properly congratulated on the facts which appear in the 
current report, as well as those recorded somewhat earlier. 
The deaths due to accidents in the manufacture of explo- 
sives during the year were only eight, which is about the 
average for the last ten years; whereas in the seven 
years —— the passing of the Act the deaths thus 
caused, as shown by very imperfect returns, averaged 
nearly forty per annum. There are now 123 regular 
factories for the manufacture of explosives in the United 
Kingdom, in addition to smaller establishments for the 
production of fireworks. When the Act came into opera- 
tion, fifteen years ago, there were only fifty-five regular 
factories in existence. But the increase which has taken 
place in the number of factories fails to represent the 
actual addition to the staff of workers. The factories 
have grown in size as well as in numbers, and it is 
calculated that they now employ nearly 10,000 persons. 
Even this fact fails to put the whole case before us, for 
in estimating the risk to human life in the prosecution of 
this industry, it has also to be remembered that a large 
proportion of the new factories deal with an entirely 
novel class of explosives, introducing new forms of risk, 
some of which are not readily understood in the absence 
of experience. At the same time it is certainly remark. 
able that, of the eight deaths connected with the manu- 
facture of explosive substances during the year, not one 
occurred in the production of the newer explosives. In 
fact, all the eight deaths arose from two accidents in one 
of the old-established gunpowder factories. Accordingly 
there is the striking result that 122 out of the 123 
factories conducted their operations without any fatality 
whatever. Of the two fatal gunpowder accidents, one is 
supposed to be due to the bringing of matches into the 
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factory, while with regard to the other it is considered 
certain that the catastrophe was caused by the improper 
use of a steel instrument in the glazing house. 

There are now 359 magazines under the Explosives 
Act. Concerning stores, as distinguished from magazines, 
the returns are not to be relied upon as absolutely 
correct, the latest particulars bearing date in 1885, when 
the local authorities reported a total of 1972. The 
inspectors have visited 196 stores during the year, and 
report a general improvement in their condition. The 
returns of registered premises are equally in arrear with 
those respecting the stores. The number reported in 
1885 was 22,262, showing a considerable increase over 
previous years, and pointing, as we are told, “to the 
development of the legitimate retail trade in explosives.” 
The next stage conducts us to the packing and convey- 
ance of these compounds. So far as the inspectors are 
able to judge, the conveyance of explosives by road is 
generally conducted in accordance with the requirements 
of the law. But the responsibility rests with the local 
authorities, and the Government inspectors have very 
little opportunity of testing the matter by personal 
observation. Still, there is reason to believe that the 
local authorities exercise greater vigilance than formerly, 
at least in districts where explosives are largely conveyed. 
There are fifteen railways which refuse to carry explo- 
sives; but the remainder, amounting to 116, admit the 
traffic under regulation, bye-laws being certified for the 
purpose. All but eleven of the canal companies convey 
explosives in like manner. It was originally objected 
that the effect of the Explosives Act would be to stop the 
traffic in goods of this description; but the result has 
proved otherwise. It is also satisfactory to find that no 
accident occurred during the past year in the conveyance 
of these commodities. Concerning the importation of 
explosives, some irregularities were detected, but none of 
a serious character. 

While the manufacture of explosives last year led to 
the loss of only eight lives, and keeping and conveyance 
none, as many as thirty-six deaths occurred in the use of 
these substances, or under a miscellaneous class of con- 
tingencies. These thirty-six deaths were due to accidents 
which happened outside the controlling provisions of the 
law. The actual number of accidents of all kinds was 
132, but of these as many as fifty occasioned neither loss 
of life nor bodily injury. There were fifteen persons 
injured in the manufacture in addition to those who were 
killed, two were injured in the keeping of explosives, 
while sixty-eight suffered in other ways. The catalogue 
is small, considering the nature of the business. When 
we look abroad we see some tremendous results. The 
blowing up of the Government powder magazine at 
Canton last August is said to have killed a thousand of 
the inhabitants, besides destroying 200 houses. Still 
more recently a powder mill at Wohu, also in China, 
exploded with disastrous effect, demolishing a whole range 
of buildings, and causing a fearful loss of life. The noise was 
heard at a distance of forty miles, and the country people 
thought the commotion was due toanearthquake. Strange 
to say, another set of powder mills belonging to the 
Chinese Government blew up on the same day, with aheavy 
loss of life and property. A very serious explosion took 
place near Wilmington, in Delaware, in the month of 
October. Altogether some eighty tons of gunpowder 
were concerned in the disaster, being the largest amount 
on record in the list of accidental explosions. Major 
Majendie mentions as a curious fact that a yet larger 
explosion was caused wilfully in the vicinity of Wil- 
mington during the American War in 1864, when a 
vessel stocked with 200 tons of gunpowder was fired 
outside the harbour for the purpose of destroying Fort 
Fisher, which, as it happened, entirely escaped injury. 
Attention is called, not for the first time, to the extra- 
ordinary manner in which explosives and combustibles 
are stowed on board vessels bound from Hamburg to our 
Colonies. Some of these craft seem little better than 
.fire-ships. One of them left Hamburg for Sydney, 
having on board ten tons of dynamite, more than 8000 
cases of gin and other spirits, a large consignment of 
“safety matches,” and 400 pianos. While at sea the 
vessel caught fire, the crew left her, and she subse- 
quently blew up with a terrific report. In another 
instance a vessel from Hamburg arrived at Victoria 
having no proper magazine, but carrying 205 cases of 
dynamite, carelessly stowed away among pianos and 
other articles. Three cases of detonators were also 
amongst the general cargo, which consisted of hardware, 
matches, methylated spirit, sulphuric ether, collodion, 
drugs, and various other chemicals. Another Hamburg 
vessel brought to the same port 600 cases of dynamite, 
with nine cases of detonators stacked side by side with the 
explosives, the latter being placed on the top of sheets of 
iron, and intermingled with the cargo. Some of the 
cases of dynamite were found upon examination to have 
been worn through by contact with iron bolts. This 
vessel also carried alcohol, matches, collodion, ether, and 
the inevitable pianos. 

Within the limits of the United Kingdom there is a 
lamentable record of accidents due to heedlessness in the 
use of dynamite and other nitro-glycerine preparations. 
In regard to the “thawing” of these substances there 
prevails, as the report states, either “the most extra- 
ordinary ignorance or the most persistent recklessness.” 
The broad result is said to be that, since 1872, no fewer 
than fifty lives have been thus “fooled away,” while 
seventy-six persons have received injuries more or less 
severe, though not fatal. Major Cundill has made a 
report in which he says :—‘“ For years we have laboured 
to bring home to the consumers of dynamite and similar 
compounds the dangers of improper thawing.” But still 
the waste of life goes on, though doubtless in some 
degree checked. There is also a good deal of dangerous 
trifling with detonators, which are described as ‘‘innocent- 
looking, but really formidable little articles.” But above 
all things, should we expect to hear of an explosion 
in the laboratory of Dr. Dupré! Perhaps the event was 
instructive as revealing some novel danger, but the inci- 





dent is almost amusing, considering that Dr. Dupré is 
the chemical adviser of the Explosives Department. The 
affair happened in the night. First of all there was 
a fire, and then there was a slight explosion. Serious 
damage was done to the contents of the laboratory, 
but nobody was hurt. About the same time Dr. Dupré 
assisted the inspectors in carrying out some experiments, 
which served to show that “bellite” was not quite 
so safe an article as its producers and agents proclaimed 
it to be, though it has séme good qualities. The 
Wilmington explosion, previously mentioned, also serves 
to show, contrary to previous opinion in some quarters, 
that brown prismatic powder is capable of exploding 
with violent and destructive effect when in a magazine. 
It has further the dangerous property of hurling blazing 
prisms to a considerable distance. Several pages of the 
annual report are devoted to an uccount of the more im- 
portant petroleum accidents of the year. It is to be 
feared that in this country something particularly 
startling will have to occur before the present defects of 
the law with regard to mineral oil will be amended. 
Respecting explosive substances, the law appears to be 
effective, without laying any undue restriction on the 
manufacturing and trading interests concerned. 


THE MAINTENANCE OF CLIFF FACES. 


In a country like our own, the seaboard of which con- 
sists almost entirely of high chalk cliffs, the question of 
guarding them against erosive action is sometimes of 
paramount importance. Many natural causes combine 
to render their preservation an exceedingly difficult 
problem. They are liable, in the first place, to be con- 
stantly undermined by the action of the sea at their base ; 
in the second, to the erosive effect of land water running 
down their faces; and in the third—owing to the chalk 
which forms their material—to the rending results 
following frost. To guard against all these three agencies 
must necessarily tax to the utmost the skill of those 
whose duty it is to look after these natural sea walls of 
Old England. 

It was bit recently that we had to refer to the very 
serious consequences attending the fall of such cliff just 
to the eastward of Brighton. Not alone did that fall 
destroy to a very considerable extent the established 
communication between that important watering-place 
and Rottingdean, but it further caused a stoppage of the 
water supply to other localities, and seriously threatened 
to impede for some time the main drainage of Brighton 
itself. No further nor stronger example need be quoted to 
prove the importance of the question which we propose to 
considerin this article. For as our maritime towns extend 
along our sea faces—as it is, of course, their natural ten- 
dency to do—and as defensive works are constructed to pre- 
serve these, the danger to the adjacent cliffs must inerease. 
Such works usually take the form of groynes, which, 
efficient as they no doubt are,as a rule, for their imme- 
diate object, change the direction of established currents, 
and force the tides and waves to a changed direction, 
which can only be compensated for by an alteration in 
the similarly established coast-line beyond such locali- 
ties. It is, therefore, of paramount importance, in cases 
where this diverted action has been set up, that measures 
should be-adopted to palliate its effect so far as may be 
practicable. To extend groynes along the base of cliffs 
so as to retain beach as a natural barrier against the 
waves probably cannot come within this category of 

racticability, for the evil would be but locally com- 

ted, and the result only driven further away. But it 
seems to us that a study of the established coast-line, 
that which has been due to the action of the sea during 
countless ages, might enable it to be determined that 
turning works, so to speak, at some naturally located 
point, might have the effect of neutralising in a great 
degree the changed directions set up by town defences. 
This point might be found relatively far away from these 
defences, as in the instance of the great blast by which 
such a turning point was created for the protection of 
Newhaven Harbour. Those who have for years been 
conversant with that part of our Southern Coast .are of 
opinion that the mass thrown down by that blast has 
had a sensible effect in preserving for so many years the 
cliffs between it and Brighton from the effect of the 
defensive works which have been of late years so 
extended at the latter place. 

The second consideration we have named above is the 
erosive effect of the land water which trickles down the 
face of the cliffs. The material of which, as we have 
said, those along our coast are for the most part com- 
posed, is particularly liable to suffer from this cause. Its 
prevention does not seem to us to present either the 
difficulties or the costliness of preventive measures which 
the first cause above dealt with entails. Trenching a few 
feet back from the edge of the cliff, with provision for 
leading the water accumulating to fixed points of dis- 
charge, either inland or to the sea, must, if carried out, 
tend largely to stay the injurious action pointed out. 
The cost of such work must, as compared with the benefit 
to be obtained from it, be comparatively trifling. This 
would be in nearly all cases confined to the actual labour 
of digging the trenches; for it is rarely, we believe, that 
the land near to the edge of the cliffs is in private hands, 
or, if it be, that it possesses any value calling for com- 
pensation for use; and even if there be exception to this 
last rule, the benefit conferred on the proprietors by the 
exemption from further inroad on their land should alone 
warrant the use of it without claim for compensation. 
Simple work of this kind, carried out possibly for miles, 
would cost but little, and would, we believe, go far towards 
extending the life of the faces of our cliffs; while such 
cost as it might entail should in justice be borne by those 
towns the neighbourhood of which it might help to protect. 

The third item of cause that we have named—.e., the 
effect of frost—is of a more insidious character, and 
therefore more difficult to contend against. But there 
can be little doubt that if the cliff faces were kept drier 
by the course last treated of, the results due to frost 
action would be less deep-seated, and consequently pro- 








portionately less destructive. But at specially threatened 
points we conceive it would be practicable to produce a 
good result by cross-cutting on the face of the cliff. If 
this were done, say to a depth of only 6in.—the chalk 
being relatively dry from the trenching carried out above 
—the disrupting effect of frost would agewrend be con- 
fined to patches of the face between such cutting. Lines 
of least resistance would be established which would 
probably satisfy the endeavour made by the frozen cliff 
surface to expand, and the disrupting effect would be 
limited to them. For however great the mass within 
which this natural force is set up, it must yield to it in 
greater or lesser degree; and the object should be to 
secure the latter and avoid the former condition. So far 
as we are aware, this branch of engineering practice has 
heretofore received but little attention. Year by year, 
however, the necessity for its study becomes more appa. 
rent, as cases such as that we have quoted in the 
neighbourhood of Brighton present themselves. It is 
intimately associated with the protection of sites on 
which population has assembled. Indeed, the one ques. 
tion ought not to be dealt with without consideration 
being paid to the other; and it would greatly aid this if 
any example of former practice could be quoted for 
guidance in future cases. 





THE BRINE PUMPING—COMPENSATION FOR SUBSIDENCE— 
BILL. 

Tuts Bill, a notice of which recently appeared in our 
pages, has been before the Hybrid Committee, to which it 
was referred by the House of Commons, the second reading 
having been assented to without opposition at the instance 
ofthe Local Government Board. The Hon. Gathorne Hardy 
was appointed chairman by the Committee, which consisted 
of four members appointed by the House, and three by the 


‘| Committee of Selection, the legal element being represented 


by Mr. Gainsford Bruce, Q.C., and practical engineering by 
Mr. Mather. Mr. Balfour Brown, Q.C., led for the property 
owners, who were virtually the promoters; the Salt Union, 
the only real opponents on preamble, was represented by Mr. 
Pember, Q.C., who had successfully = the Bill to 
obtain compensation for the sufferers from subsidence in 
Cheshire in 1881. The Bill before the Committee was not, 
as formerly, a private Bill, restricted in its operations to 
Cheshire, but a public Bill, embracing England and Wales. 
The first witness, Mr. L. B. Wells, M. Inst. C.E., who acted 
as engineer for the Bill, gave information as to the output 
of salt in the six counties of England in which it is 
manufactured, viz., Cheshire, Worcestershire, Durham, York- 
shire, Staffordshire, and Lancashire; he also described the 
effects discernible on the surface in the various localities 
visited by him. Ordnance maps were prepared showing the 
extent of the subsiding areas wherever found, and it was 
made clear that this followed the amount of salt manufac- 
tured. Mr. Thomas Ward, F.G.S., whose writings on the 
subject prove him to be an authority on the salt measures 
and the results of the abstraction of rock salt as brine, was 
called next, and the evidence given by these witnesses satisfied 
the Committee that the mischief =e t was of a very serious 
nature. Professor Boyd Dawkins, F.R.S., F.G.S., was called 
to ee his opinion as to the fallacy of the theory pro- 
pounded by Mr. de Rance and endorsed by the Salt Chamber 
of Commerce in 1881, that the bulk of the subsidence was not 
fairly attributable to the action of the brine pumpers, but 
would have taken place naturally had there been no pumping, 
and it was suggested to Mr. Wells in cross-examination that 
the damage to Wybunburg Church, which has to be rebuilt 
owing to the insecurity of the walls, was due to the 
issue of weak brine springs at Nantwich 2? miles away. 
The theory advanced and still held by Mr. Pember and his 
clients is that the removal of the rock salt, and consequent 
loss of support to the superincumbent strata, is being effected 
by water getting in miles away at the outcrop of the marls in . 
which the salt beds lie, and that this rain water, having 
become brine, would have flowed by gravitation into the sea 
if it was not interrupted by the brine pumps of the salt and 
alkali manufacturers. The Committee ed if, assuming 
that this were possible in Cheshire, how the extensive sub- 
sidence proved to occur at Droitwitch, near the centre of 
England, was to be accounted for. Valuers gave estimates 
that the damage annually suffered in the Northwich and 
Winsford districts to private property only was as much as 
£10,000 per annum, exclusive of public works and the property 
of public neem pr ar and of brine pumpers. The promoters 
— cl their evidence, and Mr. Pember having oe 
eclined to call witnesses. The Committee then decided at 
the end of two and a-half days that “‘ the Bill might proceed,” 
and the question of clauses be gone into. The combat as to 
clauses was more sustained than it had been on preamble. 
Messrs. Brunner, Mond, and Co., who are extensive pumpers of 
brine for their alkali works, and the various local authorities, 
all being anxious to have their views embodied in the Bill. 
The main result has been to limit the benefits to be received 
from the rate of 3d. per 1000 gallons levied on brine pumpers, 
to private owners not themselves receiving benefit directly 
from such pumping, to the exclusion of municipal bodies, 
county councils, railways and canals, gas and water com- 
panies, et hoc genus omne. It is difficult to arrive at a just 
principle which can have guided the Committee to come to 
this decision. The Compensation Board is to be formed on 
a provisional order, to come before Parliament, and, if 
— referred to a Committee, after a preliminary inquiry 
held in the district by an inspector of the Local Govern- 
ment Board, and to consist of nine members, three appointed 
by the property owners, three by the brine pumpers, and 
three by the County Council; under certain conditions 
appeals are allowed to the law courts. The Salt Union, 
although they fought on clauses, expressly stated their in- 
tention of opposing the preamble in the House of Lords, and 
the question must therefore still be regarded as sub judice. 


THE FORTIFICATION OF COLOMBO. 


Tue discontent which is being manifested by the colonists 
of Hong Kong, the Straits Settlements, and Ceylon, con- 
sequent upon the demand made upon them for a heavy 
increased contribution towards the cost of their military 
defence, whatever the merits of their complaint may be, 
should at least cause the exercise of great care with respect 
to the designs for the defensive works upon which the 
demand has been largely based. If the allegation made in 
a recently-published article appearing in the Ceylon Observer 
can be substantiated, it seems certain that as this 


special point there has been a deficiency of judgment as to 
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the location of an important and costly battery, the expense 
of constructing which the residents of Ceylon have been 
called upon to bear. The statement made is that when—in 
1869-70—the old fort of Colombo, erected from Cohorn’s 
designs, was condemned and demolished, a special expert 
was sent out by the War-office to determine on the site for a 
battery to be constructed in accordance with modern 
requirements. This officer, in spite of the remonstrances 
made at the destruction involved of the principal recreation 
round of Colombo, decided that no other site could be 
Cal for an effective battery, and his recommendation was 
forthwith acted upon. It is now alleged that later military 
opinion admits not only that a battery on a less objectionable 
site would have been io om efficient, but that that erected 
in defiance of local public opinion is altogether useless for 
affording protection to the new and important harbour 
enclosed by Sir John Coode’s magnificent breakwater. The 
allegation reads as set forth by the editor of the Ceylon 
Observer:—“It appears that the rt from headquarters 
had utterly failed to provide for the defence of Colombo 
harbour and coal stores in his elaborate arrangements, and 
that notwithstanding the heavy expenditure out of colonial 
revenue incurréd, the harbour was practically defenceless. 
It became absolutely needful, therefore, to design a new 
battery specially for the harbour protection, and to provide 
another and extraordinary revenue vote to cover the cost.” 
We do not pretend to say whether or no the War-office has a 
sufficient defence to this heavy indictment, nor is it within 
our province to decide as to whether the imposition of 
increased contribution at which the residents of the three 
colonies named grumble so strongly is to be justified or not. 
But of one thing we feel sure, that if so extraordinary a 
blunder as that now alleged has really been made, it can 
scarcely be fair to call upon the colonists of Ceylon to pay 
for the consequences of it. That any officer sent out to 
advise upon the defences of Colombo could have omitted all 
provision for the protection of its harbour and coal stores 
seems to be almost incredible; and yet such an indictment 
would seem to be supported by the one fact that a second 
battery, to which no allusion is made in the officer’s report, 
has now to be constructed. Certainly, if this be the case, we 
can scarcely be surprised at the soreness of feeling of late 
shown by our colonies with respect to recent demands upon 
them. 
STEAMSHIPS AND ENGINES. 


Tue attempt to enforce a rate of freights which was made 
by steamship owners in the North has failed, and though 
there is an yet in the homeward freights, yet it is 
small, and will not as yet make it profitable to put to work 
the older type of steamships. It is probable that as the 
summer advances and the needs of the world for wheat and 
other commodities show themselves fully, there will be a 
further advance in these rates, but to what extent is as yet 
doubtful. Two other courses will, however, be open to steam- 
ship owners—one to make their vessels efficient, especially in 
the engines, and the other to lessen some of the expenses of 
agency. It is obvious that a steamer with old type of 
engines and boilers using, perhaps, 25 tons of coal daily, has a 
very poor chance of competing now with a vessel of similar 
dimensions with more modern machinery, steaming more 
rapidly than the old, and yet using only, oy , 20 tons of 
coal. The obvious remedy, and that whic in the end would 
be remunerative, is the changing as pos | as possible older 
machinery to that of a more modern and economical type; 
and were such a change made, there is a probability that 
some of the older vessels would be able to be put to work with 
some profit, though it is obvious that in some features of 
design, and perhaps of material, they might still be handi- 
capped when contrasted with newer ships. There is, however, 
another economy that is possible, and that is the reduction 
of the cost of agency which, in one form or another, takes up 
so large a part of the gross earning of steamships. Taking 
the recent voyage or round of bea of a large steamer, we 
find that her gross earnings were about £4800. Out of that 
commission on the freight and brokerage took £298; agency 
at several ports claimed £107; brokerage again took £41; 
and when management was added, it will be seen that con- 
siderably more than 10 per cent. was taken for these services. 
Insurance again claimed nearly £400 for the time, so that, 
roughly, 20 per cent. of the gross earnings of the ship were 
claimed before the working expenses were deducted, and 
before the owners could receive anything. It is obvious that 
such charges are, in the nature of things, excessive—exces- 
sive, that is, not perhaps for the work that may be done, but 
in relation to the earning power of the ship, and the return 
that capital invested in it obtains. In some way or other the 
owners of steamships, especially of the older vessels, will have 
to reduce the cost of these charges, if not in the gross, yet in 
proportion to the total. The earnings of steamships are still 
very great, but the expenses of one form and another are so 
heavy that the net earnings are limited. If the proportion of 
the expenses could be lessened, it would be better for the 
owners of the vessels, and, in the end, better for the trade 
and better for the managers, because the fluctuations in the 
trade would be less violent, and the return to all concerned 
would be steadier and more certain. 


THE MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY. 

Tue Committee which has now under consideration the 
scheme of the Manchester, Sheffield, and Lincolnshire 
Railway Company for an extension of the line to London, 
obtained some interesting figures from Mr. William Pallitt, 
the general manager, on Monday and Tuesday. The Sheffield 
Company, as it is generally known, owns 295 miles of railway, 
together with 205 held in conjunction with othercompanies. It 
hasspentin capital outlay since its formation over £28,000,000, 
of which a sum of nearly two and a-half millions has been 
laid out on the docks at Grimsby, which is now the largest 
fishing port in the world. Last year 71,000 tons of fish were 
brought into the docks. The bulk of it went inland to 
English markets, a considerable quantity being re-shipped 
for continental consumption. By the acquisition of the 
South Yorkshire Railway and River Dun Navigation, the 
company practically obtained possession of the South York- 
shire coalfield. It gave the Sheffield Company communication 
with fifty-two large collieries, the output mf which was over 
six and a-quarter million tons every year. Of that the great 
part had to be handed over to other companies at Doncaster, 
Swinton, or Barnsley. This is virtually the grievance of the 
Manchester, Sheffield, and Lincolnshire. It has all the 
cost and trouble of collecting the traffic, carries it a few 
miles, and then has té give it up to other concerns, who 
make a good profit out of the long mileage. By the proposed 
new line it will effect two great advantages. It will “tap” 
several very large and valuable collieries in Nottinghamshire 
and Derbyshire, and will be able to deliver and distribute 





their own traffic. The gain to the public, of course, is clear 
enough. A new line is obtained to London; it opens up a 
new country en route, and the community never suffers by 
choice of companies to serve it. The coal trade by rail to 
London is something enormous, in spite of recent preference 
to send by the Hull and Barnsley line to Hull, and thence 
by sea. In 1870 there were sent from South Yorkshire to 
London by rail 467,289 tons; in 1889 the weight had 
increased to 1,171,744. The tonnage in the same years from 
West Yorkshire was 22,171 and 413,300 tons respectively, 
and from Nottinghamshire and Derbyshire 1,838,905 and 
4,207,745 tons. 


DECADENCE OF THE SCOTCH COTTON INDUSTRY. 


THE recently published report of the superintending in- 
spector of factories for Scotland draws attention to the 
critical position of the plain cotton weaving business, which 
is principally carried on in the neighbourhood of pon. 
This industry, which once gave a ay Homage to large numbers 
of hands, has for a number of years been steadily declining, 
and now appears threatened with total extinction. The report 
ascribes this unfortunate state of matters mainly to the 
scarcity of suitable labour. In Scotland weaving is almost 
entirely carried on by women and girls, and these are 
described as being, taken as a class, greatly inferior in skill 
and industry to their Lancashire sisters. The English 
operative will without hesitation take charge of four power 
looms, while it is difficult to induce the Scotch weaver to 
take charge of more than two. It is not to be inferred that 
the average young Scotch woman is deficient in skill or 
energy ; but it is difficult to get intelligent females to enter 
factories, owing to the abundance of more congenial employ- 
ment obtainable in Glasgow. Hence the supply of labour 
available for the cotton mills is limited and comparatively 
inefficient. Other contributory causes to the decay of this 
manufacture are the cost of carriage of the raw material 
from Lancashire, there not being a sufficient market for 
cotton for spinning purposes to allow its direct importation 
to the Clyde; and the arbitrary operation in past years of 
the Scottish trades unions among the male workers. But 
however it may be accounted for, there can be no question 
about the rapid decline of this once important industry. 
Within the past three years some eight factories, running 
about 6000 looms, have been closed, and it is now stated that 
the proprietors of two of the largest cotton mills in Glasgow 
contemplate ceasing operations at an early date. 


EUGENE FLACHAT. 


A MOVEMENT has been set on foot for the erection of a 
statue to the memory of Eugene Flachat, one of the most 
eminent of French engineers, concerning whom, however, 
not enough is known in this country. He was one of that 
group of able men including within it Emile and Isaac 
Péreire, Lamé, Clapeyron, and Mony, to whom France was 
indebted for the initiation of her railway system. He was the 
first to use in France engines for steep inclines. He was 
an able metallurgist, and did much to improve the iron 
manufactures of his country. The roof of the St. Lazaire 
terminus, erected in 1846-47, was the first application 
of H-iron to large roofs. He was one of the founders of the 
French Society of Civil Engineers. He was the soul of it for 
twenty years, and waselected president seven times. It is now 
proposed that engineers all over the world should contribute to 
a fund for the erection of a statue to Flachat in some suitable 
placein Paris. Itmay, no doubt, be said that Frenchmen should 
find the requisite funds, but such an argument is not worthy 
of the members of a cosmopolitan profession. When an 
engineer is honoured all are honoured. It is by no means 
essential or even desirable that the sum contributed by mem- 
bers of the profession in this country should be large, and we 
trust that very many will avail themselves of the opportunity 
afforded them for +. pe their recognition of the merits 
of an engineer of the very first rank. Those who desire 
further information will be able to obtain it from Mr. 
Forrest, the secretary of the Institution of Civil Engineers, 
Great George-street. 








LITERATURE. 


Lessons in Applied Mechanics. By James H. CotrTeritux, 
F.R.S., and Joun Henry Siape, R.N. London: Mac- 
millan and Co. 1891. 

THE authors tell us in the preface that this little octavo 
volume of 512 pages consists in great measure of selec- 
tions from Professor Cotterill’s much larger work, 
“Applied Mechanics.” The selections have, however, 
been re-written, and so the work really is a new book, pro- 
vided specially for the use of the engineer students at 
Keyham. We may preface what we have to say about it 
by stating that it is on the whole a very satisfactory 
volume, written with great care, and likely to prove of use 
to students in general as well as to the select few for 
whom it has been provided. It begins at the beginning of 
things. For example, we are told that the area of a 
triangle is obtained by multiplying any side by the per- 
pendicular distance of the opposite corner from it, and 
dividing the result by 2, und the student is led by degrees 
from small matters of this kind up to those which are at 
least comparatively great. 

It would be waste of time and space to follow the steps 
of the authors closely. It will be of more interest to our 
readers if we consider the salient or original features of 
the methods adopted by Professor Cotterill and Mr. 
Slade. We need do no more than remind our readers 
that a fierce combat has gone on for some time, and is 
going on still, amongst professors of mechanics concern- 
ing the names by which certain things and actions and 

rocesses shall be called. Nothing like harmony has 

n reached; nor is it likely that it will be reached in 
the present generation. Under the circumstances, we 
naturally look with some curiosity for the definitions 
and names used by our authors, and we do not go un- 
rewarded. We find very considerable departures from 
what was twenty years ago regarded as a stereotyped 
method. On the very first page of the first chapter we 
have, ‘‘ When two bodies shift their relative positions 
they are said to be in motion relatively to each other.” 

We take no exception to this; though it is not quite what 

we have been accustomed to. But we cannot quite follow 

our authors when they say, after certain explanations 
concerning railway trains, and the earth, and the stars, 

“We see then that there is in nature no such thing as 








That is one of the things which 
It involves a proposition entirely 


an actual fixed body.” 
we do not see. 
incapable of proof. 
riting for engineers, our authors have very properly 
adhered to the use of such terms as “ feet per second,” 
“ foot-pounds,” &c., and left “velo,” &c. &c., out in the 
cold. On page 25, however, we come on a passage, the 
meaning of which we have failed to grasp. ‘‘The ex- 
pression ‘nautical mile per hour’ is never used in prac- 
tice but is abbreviated to knot.” This is quite clear, but 
a few lines further on we find “ it is common to find knot 
used as if it represented nautical mile, so we have speeds 
given as 14, 15, &c, knots per hour. This is erroneous, 
and should be guarded against, not that in the present 
case any grave error is caused, but because the student 
by never using a term in any other than its strict mean- 
ing will save himself from falling into numerous difficul- 
ties.” This seems very like telling the student first that a 
nautical mile is a knot, and then that it is not. The only 
possible explanation that suggests itself to us of the object 
of the condemnatory passage we have just quoted is to 
deprecate the use of the word “knot” at all as a 
measure of a ship’s speed; and seeing that the whole 
nautical world, sailors, shipowners, and engineers and 
naval architects alike, have for generations expressed the 
speed of ships in knots per hour, Professor Cotterill and 
Mr. Slade were simply wasting ink in warning their readers 
that the thing must not be done, and giving no shadow of 
a reason why it should not be done. They might as well 
denounce the Admiral who signals that the ships of a 
squadron are to steam so many “ cables’ length” apart. 

The way in which our authors deal with the third 
law of motion crux is in some respects original, and in 
all suggestive. The law runs, “ Action and reaction-are 
equal and opposite.” Now “action” has been defined 
as a force, and “reaction” as another force; and it is 
also commonly stated that force causes or modifies the 
motion of matter. It will be seen at a glance that we 
have here a flat contradiction; because, as has frequently 
been urged, if a force is always resisted by another and 
equal force, motion could never be initiated by a force. 
Professor Cotterill and Mr. Slade get out of the difficulty 
in the following way. They say that between any two 
bodies acting on each other a stress exists. ‘“ The action 
being one, has one name, which applies to it as a whole; 
and we say a stress exists between the surface C and the 
body. But since there are two ways of looking at the action, 
we have also a name for each of its aspects, viz., force. So 
we say C exerts a force on the body and the body exerts a 
force on C. The true and full statement of the action 
between C and the body, then, is that a stress of magni- 
tude R pounds exists between them, and since no way 
of looking at the action can alter its value, it follows 
that the force exerted by C on the body and that exerted 
by the body on C are each R pounds. The two forces 
just mentioned are those which are sometimes called 
action and reaction.” They have always been called 
action and reaction since Newton’s time. Now it 
requires some courage to tell a student that force is a 
cause of motion, after carefully explaining to him that in 
all cases every force is resisted by an equal force exerted 
in the opposite direction. Accordingly, our authors, not 
possessing that courage, throw the old definition of force 
as that which produces or modifies motion to the winds, and 
define force as “one part of the mutual action or stress 
between two bodies, either in contact or not.” We have 
not one word to say against this. It represents to our 
mind an important step in the teaching of mechanics. 
But it is to be regretted, we think, that our authors did 
not go further, and, having abandoned force as a cause of 
motion, supplied their readers with a substitute. 

the first portion of the book is devoted to the con- 
sideration of more or less simple mechanism, and various 
examples of the problems which may arise in practice for 
solution by the engineer; such, for example, as the 
gain by pulleys, the calculation of crank efforts, &c. 
This is all very well done ; the problems have been well 
selected, and, as we think, a successful effort has been 
made to render the book interesting. The style is clear 
and precise, and there ought to be no difficulty in under- 
standing the meaning which the authors intend to convey. 
Here and there-we meet with useless little bits of algebra, 
as, for example, that on page 118, a pretty formula of 
four lines, which is intended to enable the earnest student 
to calculate the length of a crossed belt. In practice he 
would get the length in one minute with a bit of string. 
But of course a formula of the kind would come handy to 
a student who had not got a bit of string. 

In Chapter X. we find at the outset a definition which 
is obviously incompatible with the passages which we 
have quoted concerning the third law of motion. The 
chapter undertakes to deal with ‘“‘ Unbalanced Forces.” 
But there is neither in definition nor in fact such a thing 
as an unbalanced force. The measure of a force is the 
resistance to it. What the authors intended seems to 
have been a new expression for Kinetics, the whole 
chapter being devoted to the consideration of energy, 
work, and so on. But we find in it something more than 
“unbalanced force,” for on page 199 we are told that a 
falling body offers no resistance to the pull of gravity. 
“Effort = pull of gravity on the body = weight of body 
= W pounds, say. Resistance = O -. Wp = O + Final 
KF - Initial K. F.” How it is that our authors have 
failed to see the astounding contradiction between page 
199 and page 107 passes our comprehension. We are 
sorry to see, too, that old bug-bear, “ potential energy,” 
once more manifesting signs of vitality. Surely it is 
time that such men as Professor Cotterill had the courage 
to say what they must believe, that ali energy is kinetic. 

There are very few subjects connected with engineer- 
ing left untouched by Professor Cotterill and Mr. Slade, 
and we confess we regard with admiration the skill which 
has been used in rejecting useless matter, and the ability 
that has been manifested in handling what has been 
retained. We have said so much concerning definitions 
that we have left ourselves no space to say more con- 
cerning other matters. It must suffice, in conclusion, ta 
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say that our authors have succeeded in producing an 
admirable little treatise, wonderfully free from blemish. 
Nothing better of the kind can be put in the hands of a 
student. 


L' Année Electrique. By Px. DELAHAYE. Baudry et Cie, Paris. 
1891 


Tats is the seventh year of publication of this 
work. Its object is to give a summary of what has been 
done during the year in all the different branches of 
electrical science. Electric lighting forms the subject of 
the first chapter, and thirteen new types or modifications 
of older types of dynamos are described. The descrip- 
tive matter is by no means confined to improvements 
made in France, and such names as §; e, Statter, 
Polechko, and Reignier are found side by side. 
methods of regulation in are lamps are dealt with, and 
the Saunderson arc lamp is alluded to. An error in the 
spelling the name of the inventor is followed by a more 
serious one in stating that ordinary illuminating gas is 
used in the arc, whereas the experiments made by Dr. J. 
Hopkinson were carried out with. jeung’s parafiin, and it 
was the hydrocarbon vapour which was burnt in the arc. 
New incandescent lamps, such as the Langhans, with a 
silicon filament, are described. Under the heading of 
distribution, the various systems of cable laying in use 
throughout the world are treated, forming a useful 
sketch of the different methods employed. 

Lighting in mines is followed by a quotation from a 
paper by M. Lafargue upon the precautions to be taken 
in the distribution of electricity by alternating currents. 
It appears that concentric cables are used at the Halles 
Centrales, Paris, each lead being composed of stranded 
copper wire. Some useful notes are given as to the 
distribution of are lights in textile manufactories. Cells 
and accumulators next come under consideration, and 
new methods of “formation” are described. After re- 
ferring to the advantages gained by the use of secondary 
batteries in central lighting stations, the author gives 
some data as to the cost of lighting at the Lyric 
Theatre; the figures refer to the period’ when the 
lighting was effected by means of two Stockport 
gas engines, two Statter dynamos, and a battery of 
424 accumulator cells. The cost of the installation 
is given as £19,000. Current has now for a long 
time been supplied to this theatre from the central station 
of the St. James and Pall Mall Company, of which fact 
the author does not seem to be aware, and the cells of 
the batteries, which are useless for a continuous supply, 
are merely used as a buffer to prevent the sudden changes 
of load from being felt so much at the central station. 
Figures are quoted as to what the expense would be if 
the theatre were supplied from a public company, and 
these are brought out considerably higher than with the 
private installation. It is, therefore, of interest to note 
that the change has been made, and is found satisfactory. 
Telegraphy is then treated, and new types, such as 
the instruments by Cassagnes and others, are described. 
The law relating to telephone charges in France is given 
in full, and attention is drawn to the new line between 
Stockholm and Gothenburg, which is 285 miles long. A 
return wire is used, and excellent results have been 
obtained. 

Atmospheric electricity is touched upon, and the obser- 
vations at the different observatories are noted. Medical 
electricity gives rise to a description of “electrocution” 
in the States. Recent improvements in electrolysis and 
the réduetion of metals by the electric current are fol- 
lowed By a résumé of the work done in train lighting and 
signalling upon railways, and schemes for the trans- 
mission of power form the closing subject. We have 
read the book with a great deal of pleasure. The author 
does not attempt to form an estimate as to the relative 
value of the various improyements noted, but the book is 
not a mere paste-and-scissors work. We do not know of 
any similar work in English beyond the annual reviews 
in the technical papers and the abstracts in the “ Pro- 
ceedings ” of public institutions. It enables the reader 
to note the advances made throughout the world during 
the last year. 


Electric Light Installations and the Management of Accu- 
mulators. By Str Davip SaLomons, Bart. Whittaker 
and Co. Sixth Edition, 1891. 

Tuts book, originally written with the title “‘ Management 

of Accumulators,” was so much enlarged in its fifth 

edition that the title was changed to the one it now 
bears. It has been into French and German, 
and is now so well known that it is unnecessary to refer 
to its value for all persons who have private electrical 
installations. There is still a vast amount of ignorance 
in the public mind as to the methods employed for the 
— of electricity, and we believe that accumu- 
rs are generally supposed by the lay mind to consist 
of a kind of bucket into which electricity may be poured 
like a fluid, and poured out again when required for use. 

Of course it is impossible for a non-professional man 

to enter into all the details of the science of electricity, 

but such a work as this will enable him to understand 
thoroughly the chief points connected with an electric 
light installation. 

The author rightly considers that there are two classes 
of persons interested in secondary batteries, viz., the 
manufacturer and purchaser; the former has probably 
had little experience in the every-day use of wrrewnd 
in small installations, and has chiefly concerned himself 
with laboratory tests, while the purchaser has often 
neither the time nor the ability to make the requisite 
tests over long periods. The author has occupied the 
position of being able to observe scientifically as well as 
practically the working of secondary batteries, and much 
yaluable information is contained in the present volume. 

The introductory chapter is practically a reproduction 
of an article recently contributed by the author to 
ps tre Magazine, and-affords a general a on 
of electric lighting. A supplementary chapter has been 
added in this edition in which are described several recent 
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types of accumulators, such as Messrs. Drake and 
Gorham’s and the Crompton-Howell cells. The author 
freely states his opinions as to the relative values of the 
E.P. and E.P.S. type of cells, and eondemns the 1888 
E.P.S. type. A great many useful hints are given con- 
cerning gas engines, and the author freely points out 
details of construction in various types which might be 
improved upon. 

n his remarks upon fuses he proposes a very sensible 
arrangement in order to avoid a large consumption of 
electricity while the family are away from home. He 
uses two fuses sang in parallel in one of the house 
mains, one melting with 90 ampéres and the other 
with ten, so that when both are in use they are equiva- 
lent to a 100-ampére fuse. When the family leaves town 
e 90-ampére fuse is cut out by means of a switch, so 
that if more than 10 ampéres is used the house is left in 
darkness. Detailed information is given as to joint- 

ing in electric light cables, and economy and fire 
risks are considered. The author quotes the case of a 
linen draper in the North of England, who wrote off 
every year as a loss a quantity of goods placed on top 
shelves and damaged by gas. In order to avoid this loss, 
and by way of experiment, the electric light was installed 
at a cost of £2000. After two years’ working it was 
found unnecessary to make any allowance for damaged 
goods, for which the loss had been £2000 a year—the 
exact cost of the installation—and the expenses of light- 
ing were less than with gas. It requires no comment 
to point out the subsidiary advantages of the use 
of the electric light after quoting such a case. An 
addendum is added to the book, in which several very 
practical questions are answered which had been put to 
the author by readers of the fifth edition. The book 
deserves to be carefully studied by all who are interested 
in the supply of the electric light. It has now reached 
412 pages in length, and will no doubt be further increased 
in future issues. 


The Electro -plater’s Handbook. By G. E. Bonney. 
Whittaker and Co., London. 1891. 

Tuts book is intended by the author to be a practical 
manual for amuteurs. It is well illustrated, and is provided 
with a very complete index, which should be at the end of 
the book, but owing to an error in binding is nearer 
the middle in the copy before us. After a general sketch 
of electro-deposition of metals, the author proceeds to 
describe the use of batteries for producing the current 
required for deposition, and gives some useful hints as to 
the management of the cellsemployed. A chapter follows 
upon the types of dynamo-electric plating machines, and 
some representative illustrations are given, which will 
enable the reader to trace the evolution of the modern 
electro-plating machine. Professor S. P. Thompson’s 
remarks with regard to the Elmore and Carlyle dynamos 
condemning the design are qu@ed. The conclusion to 
which the author comes, after considering the various 
types of machines, is that “the type of dynamo which 
will survive will be a long drum,.running in a single 
magnet t of field, which for plating must be shunt 
wound.” The objections to the ) ai type of armature 
are, however, the difficulties met with in carrying out 
repairs to the armature coils, somany of the wires lap 
over one another at the ends of the cores. It appears to 
us also somewhat strange that Professor Forbes’ non- 
polar dynamo has not been more successful for plating 
purposes; a very large output of current at an electro- 
motive force of two-volts can be obtained from a very 
small machine. 

Electro-plater’s materials are then described, and the 
author gives minute details as to the best type of work- 
shop appliances which should be chosen. A chapter is 
then devoted to the preparation of the work, and the 
subject afterwards is sub-divided under headings of the 
application of electricity to plating with different metals. 
The author states that “the term plating was originally 
used in Sheffield to designate the of coating 
metals by rolling them whilst hot between two plates of 
silver.” This is hardly, we believe, the true etymological 
definition, for the words “plata” and “ prata” are re- 
spectively the Spanish and Portuguese equivalents for 
“ silver,” so that “ silver-plating” is, so to speak, “ silver- 
silvering.” The term plating has now of course a much 
wider signification, but originally the word “ plate” was 
applied to silver goodsonly. Electro-gilding is described, 
and the author proceeds to treat of electro-plating with 
copper, in which the Elmore process is conspicnous by 
its absence. The deposition of other metals and of alloys 
forms the subject of the last chapter. 

The author has produced a handy little book, and 
without attempting to criticise severely the methods in 
use by others, he has given details which will be valuable 
to the amateur electro-plater, and to many in the business 
also. 








THE IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute 
has been held during the past three days at the house of 
the Institution of Civil Engineers in Great George-street. 


.| The attendance has been somewhat larger than has been 


usual at the spring meeting for some few years past, and 
most of the great iron-producing centres have been 
fairly well represented in point of numbers. In accord- 
ance with the announcement made by the Council some 
time since, the hours of meeting have been re-arranged, 
the business being fixed to commence at ten a.m. and to go 
on without the ordinary adjournment for luncheon until 
two p.m. at the latest. This is a decided improvement, 
as the afternoon meetings have, as a rule, been but 
scantily attended, and such thin audiences have a very 
oe gr effect upon the authors of the papers read 
before them. Judging from the results of the first day 
of the meeting, the new practice may be pronounced to 
be a success, as a full attendance was kept up to the 
close of the p i 


The formal and official business occupied a longer 








time than usual on Wednesday morning, owing to the 
change of the presidency. After the reading of the report 
of the Council, which consisted largely of a narrative of 
the American excursion of last autumn, Sir James Kitson 
delivered a short final address, dwelling upon points of 
interest in the American practice of iron and steel making, 
and their relation to Free Trade. He considered that 
the community in the United States would be better for 
free and open competition, but those who had the 
controlling power in that country had the power 
of enforcing a different policy. The fact that coal 
of good quality and illimitable quantity was available 
there at very low prices might be taken as a warning to 
the owners and workers of coal in this country to moderate 
their demands for increase in price, whereby very serious 
damage was done. After briefly noticing the careers of 
several members recently deceased, including Mr. R. L. 
Mushet and Mr. Benjamin Walker, and announcing that 
the summer meeting will be held at Birmingham, Sir 
James Kitson, the chairman, introduced the new pre- 
sident, who commenced his term of office by seconding 
the inaugural address dealing with the services of 
chemical and physical science to the improvement of 
iron and steel manufacture, from the period of the 
author’s first appointment to Woolwich, when the 
metallurgical operations of the Arsenal were limited to 
small brass and bronze castings, to the present day. 
Among the subjects passed in review in this very com. 
prehensive paper, which required more than an hour and 
a-half for reading, were the improvements in analytical 

rocesses, the work of the International Committee on 
iron and steel analysis, Faraday and Stodart’s researches 
in the structure of steel in 1820, the newer work of 
Sorby, Wedding, and others, and more particularly the 
latest microscopic work of Bunnd, which forms one of 
the communications laid before the meeting. The 
development of cracks in steel gun tubes, and more 
paw in Be se gtr and the tendency of oil 

ardening to produce minute fissures in the metal, which 
cannot be rectified by any annealling process, and so 
becomes » »ossible source of danger, were discussed at 
some length. 

‘The suvject of silicon in cast iron and steel was next 
dealt with from the period of the Woolwich cast iron 
experiments in 1856-58 to the researches of Tuner, 
Gautier, Ledebur, and Jiingst, which have added a new 
use and value to the despised glazy pig iron of former 
times. The basic process, especially in its German 
developments, received full and appreciative notice, 
although perhaps some of the audience may not 
have agreed with the President's admiration of 
“the small armies of highly-trained chemists who 
have gained academic honours, who are in con- 
stant employment at the magnificent manufacturing 
establishments of Germany.’ An army of chemists in 
the laboratory of an iron and steel works might be rather 
in the way sometimes. The Darby decarburising process, 
Osmond'’s a and £ iron, the Lechatellier pyrometer, Had- 
field’s aluminium steel, and the work of Mr. J. Riley and 
Mr. J. F. Hall upon the alloys of iron and nickel were 
the more important of the subjects treated in the remain- 
ing portion of this very able address, which may be taken 
to have covered the whole field of modern ironmaking 
from the scientific point of view, and which, notwith- 
standing its great length, was received with marked 
attention throughout. 

After the presentation of the Bessemer medal to Lord 
Armstrong, who acknowledged it in a few well chosen 
words of thanks, the business of the meeting began with 
the reading of the paper by Mr. William Anderson, 
M. Inst. C.E., on “ Tests for Steel Used in the Manufac- 
ture of Artillery.” This is rather suggestive than descrip- 
tive. The work of the committee of the Institution 
of Mechanical Engineers, which is now investigating the 
subject of Osmond’s researches and their applicability 
to determining the condition. of large masses of 
steel with respect to their impurity of composition and 
physical structure, were alluded to as nearly com. 
plete, but, as the report is not yet presented, the 
results could not be further described. The discussion 
of this paper, which was mainly of the nature of approval, 
was carried on by Professor Roberts-Austin, Mr. Hadfield, 
Mr. Carbutt, Mr. Wrightson, Sir Lothian Bell, Mr. 
Edmunds, Mr. Hall, and others, who were for the most part 
agreed that oil hardening was not in itself a good thing, 
as the strains produced by it were not to be re- 
moved by any annealing however carefully per- 
formed. Mr. Snelus alone stood up for chemical as 
against purely mechanical tests, advocated by most other 
speakers, and, in reply, Dr. Anderson, without giving 
any very decided approval of the oil hardening, considered 
that as every nation in Europe employed it in the treat- 
ment of its artillery material, there may be more to be 
said for it than the audience were willing to allow. The 
first day’s proceedings came to an end with Dr. Ander- 
son’s reply, which was only concluded when the hour of 
adjournment arrived. On Thursday the principal paper 
taken was that by Mr. W. H. Jaques on ‘ The Manufac- 
ture of War Material in the United States,” which we 
shall notice in our next issue. : 








A cLIMATOLOGIcAL table issued by the German Metcoro- 
logical Society shows that the mean temperature for the year 1890 
ranged from 44'1 deg. F. at Kinigsberg to 50°2 deg. at Aix-la- 
Chapelle and Cologne, and 50°4 deg. at Strassburg, the mean for 
the Empire, deduced from the observations at twenty-five selected 
stations, being 47°9 deg. In January the mean ranged from 26:2 
deg. at Kinigsberg to 35°8 deg. at Aix-la-Chapelle, the general 
mean being 31°1 deg. July had from 63°] at Hamburg to 67°1 deg. 
at Frankfort-on-the-Maine and Freiburg, the mean for the whole 
being 65:2 deg. The rainfall varies between 19°69in. at Posen to 
50in. at Freiburg, but only four stations have more than 30in., and 
only eleven receive more than 25in., the mean amount for the 
Empire being 26'58in. For the sake of comparison we give the 
follo results calculated from the publications of the Meteoro- 
logical Office :—The mean temperature of the British Isles fur the 
sehen d was 48-Odeg. from 45*7 deg. in the north of 


land to 51 deg. in the Channel Islands, 
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ELECTRIC LIGHTING PLANT, SCOTLAND YARD. 
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SPRAY WATER HEATER 


ELECTRIC LIGHTING AT NEW SCOTLAND YARD. | 


Tue new building upon the Embankment, which is the 
head office of the Metropolitan Police Force, is now lighted 
completely with the electric light. The work has becn 
carried out by Messrs. Drake and Gorham under the direc- 
tion of Mr. A. A. Camp- 
bell-Swinton, who has 
acted throughout as 
consulting engineer. 
The whole of the gene- 
rating plant is outside 
the main building and 
occupies a specially 
built wing projecting 
from the side nearest 
Whitehall. The gene- 
ral plan of this wing is 
shown in Fig. 1—the 
boilers at the left hand 
and the engine and 
dynamo-room at the 
right. The floor is 
about 10ft. below the 
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high, but the makers claim great relative economy for these su ply 200 lamps of 16-candle power at 100 volts during that 
plants at low load factors. The exhaust steam is carried | time. Returning now to the engine-room, the switchboard 
away by pipes laid under the floor, as shown in Fig. 1, and | consists of a wood framing placed at a distance of 2ft. 6in. 
these are collected into a common pipe, which can either | from the wall, so that all the connections can be easily 
discharge direct into the chimney or by means of a bye-pass | reached. The general arrangement is shown upon Fig. 2. 
and butterfly valve can be led into the water heater, which | In the centre will be seen two slate panels, the upper carry- 


ing the fuses and the 
lower the fourteen single 
pole double break 
switches, one for each 
of the circuits into 
which the lighting is 
divided. At each side 
of the centre panels is 
an apparatus for con- 
necting any circuit to 
any dynamo or to the 
battery. _ One panel 
contains the connec- 
tions for the positive 
main and the other for 
the negative. The 


Fig. 2 














level of the street out- 
side; allowing the roof 
to be kept low so as not 
to interfere with ancient 
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detail is shown more 
clearly in Fig. 3. Four 
tee-shaped gun-metal 
bars are fixed to the 














slate, one for each of 














lights, the rooms are 
well lighted, as the roof 
is of glass. The steam 
plant consists of three 
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the large machines and 
one for the battery, and 
the ring-shaped switch 
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Lancashire boilers, each 


22ft. Gin. long by 6ft. diameter, made by Messrs. Davey, Pax- 
man, and Co., of Colchester. Each boiler contains two flues 
2ft. 3in. diameter, fitted with circulating tubes and Paxman’s | 
patent strengthening and expansion joint. Each boiler has 
480 square feet of heating surface, and the three together are 
capable of evaporating from 6000 Ib. to 8000 lb. of water per 
hour. The working pressure is 120 1b. per square inch. Both | 
dead weight and lever safety valves are provided. The coal 
is brought in at the street level and falls into the coal bunkers 
shown in the centre of Fig. 1. The reserve feed-water supply 
is held in two tanks of a total capacity of 2000 gallons, and 
these are placed upon the street a The steam pipe is of 
wrought iron screwed into wrought iron flanges, and is 
arranged upon the ‘‘ ring” system, with nine stop valves of 
the “ Peet ” type, thus enabling any single engine or boiler 
to be cut out of circuit and offering the choice of two paths 
for the steam. The pipes are supported upon wall brackets in | 
the engine-house, fixed at a height of about 6ft. above the 


floor. 

The current is produced by four sets of Parsons’ steam | 
turbines, which drive shunt-wound dynamos coupled direct. 
Three of the sets have an output of 35 units each, and the 
fourth, which is intended for charging the accumulators, is a | 
17 unit set, giving 120 ampéres at 130 volts. | 


The turbines are of Messrs. Parsons and Co.’s latest type, | 
and run at a speed of between 4000 and 5000 revolutions per | 
minute. The flow of steam is radial instead of parallel to | 
the axis, as has hitherto been the case. They are also fitted 
with a variable expansion electrical governor, which consists 
of a solenoid with its coil in series with the field magnet coils | 
of the dynamo. This attracts a soft iron core, which in turn | 
governs an air pump acting upon the throttle valve. The | 
air pump is driven by friction gear off the turbine shaft, and | 
tooth gearing is introduced to reduce the speed. The noise | 
made by this gearing is a point in which an improvement | 
might be made. The bushes of the steam turbine are speci- | 
ally constructed for the high speed, and consist of a gun- | 
metal bush which fits the shaft, and is supported upon seve- | 
ral concentric steel tubes which have a slight amount of play 
inside one another, and these spaces become filled with oil, 
and thus a cushion is formed. The oil from the whole 
machine collects at the bottom in a special Vessel, and can be | 
used over and over again. The coupling between turbine and 
dynamo consists of a sleeve with a square hole which fits 
loosely upon the squared ends of the two shafts, and thus 
allows a certain amount of freedom. | 

There are four brushes upon the commutator, which is 
divided into two parts by a wrought iron ring shrunk on to 
the bars and insulated with mica, the ring \eing necessary | 
to prevent the tendency of such long bars to bu 


rae at high speeds. The armatures are of 
ype. 


obtain 


. the Gramme 
We were informed that one electrical horse-power is 
ed with a consumption of 40 1b. of water, 


c 
water. 


a descending spray of cold water which partially condenses 
A baffle plate is fixed across the tank and dips below the 


Any vege rising from the heater 
passes to the chimney, and the 


it. 
| surface of the water. 








fed to the boilers by two small Worthington pumps. The 
+ chimney is 75ft. high, and has a section of 12 square feet. It 
Ige out in the | is lined with firebrick for a height of 40ft. A set of accumu- 

| lators are installed next to the engine-room, and consist of 
s .106 cells of the E. P. S. ty 
which appears | rent of 120 ampéres for nine hours, which is sufficient to 





MPC can be connected to any 
one of the bars. This 
is a very safe arrange- 
ment, as the handle of the switch is removable, and forms a 
box key to tighten a set screw, and so hold the switch in 

sition. On the right of the board is a compound switch 
i charge and discharge of the cells, and adjoining it an 
excess detector, which rings an electric bell when the current 
exceeds a given amount. To the left are seen the main 
switches for the machines and theampére-meters. Horizontal 
Cardew voltmeters are used, and the main fuses are arranged 
along the bottom of the board. A few cells of the battery are 
shown at the right hand to complete the diagram of connections. 

The bulk of the large cables are sweated into connecting 
pieces so as to allow of easy removal. It may be remarked 
that sweated connections are not found advisable upon the 
steam turbines themselves owing to the vibration set up. A 
special split conical terminal is therefore used, into which 
the cable is introduced, and by means of a conical nut the 
requisite contact pressure is obtained. The vibration of the 
machines is not communicated to the floor, as each is placed 
upon small blocks of india-rubber. The machines are not 
fixed to the foundations in any way, and merely rest upon a 
block of concrete standing about 18in. above the floor level. 
The ordinary lighting is obtained from the dynamo direct, 
and we were informed that the electric governor is so sensitive 
that a practically constant electro-motive force is insured. 
The accumulators are used after 10 p.m., and for a few lamps 
which are required during the day. 

The wiring throughout the building has been arranged, as 
stated, upon fourteen separate circuits. The lamps are 
placed alternately upon different circuits, so that in case of 
an accident only. half the lights would be extinguished. 
During construction channels were left in the walls for the 
leads, and these have been run in wood mouldings, and the 
covers are flush with the outside of the walls. All the branch 
conductors are brought to fuse boxes, with glass fronts 
placed over the doors in the various offices, from which 
point special vulcanised twin conductors braided with white 
cotton are carried to each lamp on the face of the concrete 
ceilings, where they are supported with eyelets bushed with 
ebonite. By this means the lamps can be moved at any time, 
and the difficult problem of fixing lamps to the ceilings of 
fireproof buildings is solved. Separate switches are provided 
for every lamp in the rooms and offices. Current is also sup- 
plied to an electric motor, which drives the printing machine 
upon which all the police reports and notices are printed. 

We believe that New Scotland Yard is the first Government 
office lighted entirely with the electric light.. The plant has 


now been working since December last, and has given great 
satisfaction. 


onsists merely of a rectangular tank about half filled with 
The exhaust steam enters above the water, and meets 


ot water is pumped out and 








Naval ENGINEER APPOINTMENTS,—The following appointmeuis 
have been made at the Admiralty :—Fleet engineer: Jamcs Legate, 
to the Asia, additional. Staff engineers: William J. Herding to 
the Hood, Nicholas Median to the Medea, and Francis J. Moore 
to the Ajax, all to date April 29th. 
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THE CONVERSAZIONE OF THE ROYAL SOCIETY. 


Last Wednesday night a conversazione of the Royal Society 
took place at Burlington House, under the presidency of Sir 
William Thomson. 

The chief novelties on view were two photographs of the 
colours of the spectrum by M. Lippmann, of Paris. They 
were good, except in the yellow, which was missing in one of 
the spectra, and was of a somewhat coppery lustre in the 
other. Some particulars about his discovery in heliochromy 
have already been published in these pages. The two photo- 
graphs just mentioned are the first by the process which have 
reached England, with the exception of a bad one showing 
but red and green, which a member of tthe. Photographic 
Society recently brought over from Paris and exhibited at a 
meeting of the latter organisation last month. M. Lippmann’s 
photographs were first publicly exhibited at the Academy of 
Sciences at Paris, and secondarily by Dr. Janssen before the 
Photographic Society of France. 

Mr. A. P. Trotter exhibited a curve range of a portable 
nature, intended to facilitate setting out large curves for rail- 
way and other work. It dispenses with and es 
and with the use of chains and assistants. No cumulative 
error can arise as with theodolite work. A considerable 
number of elements of the curve and angles connected with 
it may be found directly from the scales on the instrument. 

Professors Riicker and Thorpe exhibited a —_ oe 
the probable presence of what may be called undergroun 
magnetic mountains in this country. They found that the 
north pole of a magnet is attracted to a line which runs 
south from Reading, and enters the Channel near Chichester. 
M. Moureaux has traced a similar line from Fécamp to the 
South of Paris, but its southern termination has not yet 
been discovered. The directors of the two lines make it 
probable that they are parts of the same axis of ‘disturbance. 

The Director-General of the Geological Survey exhibited 
specimens illustrating the phosphatic chalks of England, 
France, and Belgium; also geological botanical evidence 
of the prevalence of a former Arctic climate in the Lowlands 
of Scotland. 

The executive committee of the Silchester Excavation Fund 
exhibited, by permission of the Duke of Wellington, some 
iron tools and utensils of the Roman period, found together 
in a pit in the Romano-British city at Silchester, Hants, in 
September, 1890. These objects, about sixty in number, 
include an anvil, a pair of blacksmith’s tongs, hammers, 
axes, gouges, chisels, adzes, a large carpenter’s plane—the 
only example yet found in Britain—two shoemaker’s anvils, 
two plough coulters, a standing lamp, a gridiron or portable 
cooking stove, anda bronze scalebeam. Also bronze objects 
of the Roman period found at Silchester. 

The director of Kew Gardens exhibited a series of photo- 
graphic and other views of the most interesting features of 
the gardens, showing the development of Kew Gardens during 
the last fifty years. The collection will hereafter be on public 
view in Museum No. 3 in Kew Gardens. 

Messrs. J. E. H. Gordon and Co. exhibited the Tomlinson 
regulator for electric light mains, which regulator is intended 
for use in transformer sub-stations, It is worked by a wire 
from the central station, but automatically corrects any 
error of the attendant at the central station. Ordinary 
automatic apparatus cannot be safely used for this purpose, 
as, though should such get out of order when taking out 
transformers, no harm is done except the waste of coal, yet 
if it gets out of order when putting in transformers it may 
burn up the sub-station. The peculiarity of the new 
apparatus is that if anything whatever goes wrong, all 
transformers are at once put in, thus insuring absolute 
safety. By the courtesy of the Brush Company, and of the 
Metropolitan Electric Supply Company, who have lent the 
necessary machinery, the apparatus has been tried on a 
large scale in the Brush Company’s works. A plant, say 
Messrs. Gordon and Co., of 1950 lights’ capacity has been 
run for twenty-four hours with, and for twenty-four hours 
without, the new apparatus, with the result of a saving of 
4} cwt. of coal, or, in other words, with the new apparatus 
there was a saving of 89 1b. of coal per 8-candle-power lamp 
per annum, or about 26 per cent. of the total coal bill. 

The claims made for this apparatus are—that it has 
mechanical and not mercury contacts ; that without sparking 
it makes and breaks circuits carrying heavy currents; that if 
one of the switches becomes heated it is at once short cir- 
cuited and thrown out of action; that if any breakdown 
occurs to the apparatus every transformer is at once put into 
circuit. A paper describing this apparatus was read a few 
days ago before the Institution of Civil Engineers. 

Dr. Oliver Lodge exhibited a revolving mirror for optically 
analysing the nature of electric discharges, and other scien- 
tific purposes. The mirror is 2°3 x 1cm., silvered back and 
front; very light, but giving fair definition. It makes 5760 
revolutions for one of the winding arbor. He also exhibited 
a clock for pointing out continually the direction of the 
earth’s orbital motion, and lastly some resonant Leyden 
jars. Two independent but similar Leyden jar circuits were 
arranged at a moderate distance from each other; the self- 
induction or capacity of one of them was adjustable, with an 
easy overflow path. On discharging one of the jars, the 
other resounded and overflowed, being provided with an easy 
overflow path. The oscillations were much more numerous 
than with ordinary linear—Hertz—vibrators, therefore some 
precision was demanded in the tuning. 

MM. Richard Fréres exhibited some self-recording instru- 
ments, namely :—(1) Electricity meter; (2) self-recording 
ammeter, for readings up’ to 200 ampéres; (3) self-recording 
voltmeter, for readings from 40 to 120 volts; (4) indicating 
tachometer, for indicating the speed of revolving machinery ; 
(5) self-recording pressure gauge ; (6) self-recording evapori- 
meter, for recording the rate of evaporation of plants; (7) 
statoscope, for recording infinitesimal variations of metric 
pressures—,}, mm.; (8) self-recording rain gauge; (9) hand 
anemometer. ° : 

Professor Roberts-Austen exhibited a method of recording 
pyrometric measurements at temperatures between 600 deg. C. 
and 1200 deg.C. The apparatus was that employed in a 
research undertaken for the Institution of Mechanical En- 
gineers, and is used for automatically recording, by the aid of 
photography, the indications of a platinum and platinum- 
rhodium thermo-couple. The experiments shown illustrated 
a method of recording the rate of cooling of heated masses 
of metal, and curves were shown to illustrate the kind of 
results which are obtained by the aid of the apparatus. The 
current from the heated couple deflects the needle of a dead- 
beat reflecting galvanometer, which throws a ray of light upon 

‘a horizontal slit about ,4,;in. wide, behind which a photo- 
graphic plate is drawn. 

Professor Sylvanus Thompson exhibited a focometer to 





determine the two principal focal planes for any compound 
system of lenses. 

Mr. Shelford Bidwell, whose exhibits were highly popular, 
had on view :-—(1) Selenium cells, the electrical conductivity 
of which is greater in the light than in the dark. (2) A 
selenium lamp-lighter, lighting an incandescent lamp 
automatically when darkness comes on. (3) A selenium 
alarm, for calling attention to the accidental extinction of a 
ship’s light or railway signal lamp. He said that the 
influence of light upon the electrical conductivity of selenium 
was first noticed by Mr. Willoughby Smith in 1873. It is 
advantageous to arrange the selenium so that it may expose 
alarge surface relatively to its volume, the electrodes at the 
same time should be large and near together. Several con- 
trivances, known as “selenium cells,” have been pro x 
in which these conditions are more or less perfectly f ed. 
In the cells exhibited two fine copper wires, serving as 
electrodes, were wound very close together upon a slip of 
mica, one side of which was afterwards coated with a thin 
film of selenium. A small electric current passing through 
such a cell is varied by the action of light a eg be 
enable it to work a delicate relay, by means of which a bell 
may be rung, or an incandescent lamp turned on, as in the 

imental — exhibited. 

fr. William Crookes exhibited some experiments on phos- 
phorescence in high vacua. Diamonds subjected to the 
molecular stream phosphoresced different colours, according 
to their origin. Thus, Cape diamonds usually phosphoresce 
blue ; Brazilian diamonds phosphoresce red, orange, blue, and 
yellow ; Australian diamonds phosphoresce yellow, blue, and 
green. Zinc sulphide, Sidot’s nal blende. This is the 
most brilliantly phosphorescent 4 yet met with. In the 
molecular stream it begins to phosphoresce at an exhaustion 
of several inches below a vacuum. At first only a rem low 
can be seen, as the exhaustion gets better a little blue phos- 
phorescence comes round the edges. At a high exhaustion, 
on passing the current, the green and blue are about equal 
in brightness, but the blue glow vanishes immediately the 
current stops, while the green glow lasts for an hour or more. 
Some parts of a crystalline mass of blende which, under the 
action of radiant matter, glow of a bright blue colour, give a 
green residual light when the current ceases; other parts 
which glow blue become instantly dark om stopping the 
current. 

Dr. Emerson Reynolds exhibited samples of the reversal of 
the photographic image owing to the use of certain thio- 
carbamides in the developer, a discovery made and worked at 
during the past year or two, by Colonel Waterhouse, Assistant 
Surveyor-General of India. 

Professor G. F. FitzGerald exhibited some crystals of 
platinum and palladium, prepared by Mr. J. Joly. The 
crystals were —— by ag topaz in dust . oy a ribbon 
of the metal, and raising both to a white heat by passing a 
current through the metal. The topaz slowly became covered 
with crystals of the metal. A fluoride of the metal is pro- 
bably formed which again breaks up, depositing the crystals. 

Professor J. A. Ewing exhibited Professor Sekiya’s model 
of a Japanese earthquake. The model was a copy, executed 
in bent wire, of the highly — path pursued by a 
particle on the surface of the ground during an actual earth- 
quake. The earthquake was felt at Tokyo on January 15th, 
1887, and the motion of the ground was recorded by Professor 
Ewing’s three-component seismograph. From the seismo- 
graphic records of the three-components, Professor Sekiya 
reproduced the actual motion, and showed it in the model 
magnified fifty times. The model was lent.by the Cambridge 
Scientific Instrument Company, and showed that the path 
of the disturbance of a given point gous sy by the earth- 
quake was something like that which would be produced by 
ay my up two or three yards of string between the hands 
and then laying the rough all so produced upon a table to 
loosen itself a little. 

Mr. Edward Schunck, who has devoted years of patient 
research to indigo blue and allied substances and derivatives 
of chlorophyll, exhibited (1) a, Indigo blue crystallised; 6, 
indirubin, or indigo red, crystallised; c, isatin, a product of 
the oxidation of oe blue; d, leucin, formed along with 
indigo blue from indican. (2) a, Products derived from 
chlorophyll or accompanying it, viz., phyllocyanin, phyllo- 
taonin, methyl - phyllotaonin, ethyl - phyllotaonin, chryso- 
phyll; 6, piece of woollen fabric dyed with phyllocyanin. 








THE NATIVE IRON FURNACES OF MALABAR 
“AND THEIR PRODUCE. 


ALTHOUGH in point of number and weight of produce, the 
furnaces on the Malabar side of the Western Ghauts cannot 
be compared to those which have made Salem in the Carnatic 
so celebrated for its Wootz-steel, they are of sufficient import- 
ance and supply a sufficiently large district to merit notice; 
and that they have not received it before now is probably to 
be attributed to the very dense—and, to Europeans, dangerous 
from its fever tendencies—jungle, in which Nellumboor, the 
chief seat of the manufacture, lies. 

It will be better to describe, first of all, the materials used, 
then the furnace in which they are smelted, and, ultimately, 
the produce itself. The ore is a black magnetic oxide, which 
runs sometimes as a species of lode through the laterite, 
which is here in most places the covering of the trap rock, 
and at others is found—but this is probably the result of dis- 
integration—as a species of sand, interspered with nodules 
of the size of a pigeon’s egg, along the banks of the rivers or 
in the nullahs—watercourses—down which the monsoon 
torrents find their way to the low country. In no instance 
is it found on the plains, except along the river sides, 
whither it has clearly been carried by the flood waters. 
For use in their furnaces the natives employ only the sandy 
portions, or reduce, by pounding, the — ones to the size 
of very fine gravel; and this preference for the fine ore goes 
to prove that the action of their furnaces is quite different 
from that of our own blast furnaces, in which, sand ore 
by itself has not hitherto been successfully smelted. This 
sand, then, is collected from the hill sides and nullahs, 
and carried, generally by women and children, in small 
baskets on their heads to the sites of the furnaces; and 
it is somewhat a contrast to see a gang of these people 
thus laden passing along the narrow raised foot-paths 
which lead across the rice fields lying in patches through 
the country, especially if the season of the year be that 
when the rice is wearing the bright emerald green which 
distinguishes it shortly after being transplanted. On reaching 
the furnace the ore is carefully washed, and stored in little 
heaps as convenient. 

With reference to the fuel, the iron smelters of Malabar are 
very particular in confining themselves entirely to that made 
from the irool tree, a species of coarse hard timber, which 








yields a remarkably bright clear coal—the best of which wil 
not stain the fingers when touched, and gives out when struck 
almost a metallic sound. It is a very superior coal, but 
wasteful in the extreme. The practice of the burners js 
somewhat as follows:—They cut down the irool trees, which 
have extremely —_ clean boles, at a height of about 4ft, 
from the ground—this is to save their stooping—with axes 
which, like many other Eastern instruments, are exactly the 
inverse of any we use; for instead of the helve passing 
through the eye of the axe, the latter has no eye, but is drawn 
out at the end opposite the cutting edge to a point, which is 
thrust through a speil in the helve, and secured in its place 
by @ ring passing over the end of this, which ring being forced 
down, draws the two sides sufficiently close together to hold 
the tool tightly and well. The timber once down, is split and 
cut into pieces varying from 8in. to 10in. in length by 3in. or 
4in. diameter, and then placed in a circular hole in 
the ground, in a quantity sufficient to yield, at the rate 
of six to one, about 561b. or 601b. per hole; it is slightly 
covered over with leaves and earth, and toward sundown, 
when the men are leaving the jungle, fire is applied. The 
result of these operations is that in the morning the wood 
set the night before is found sufficiently charred, and the 
first part of the day’s work is to remove from the holes and 
store it in light baskets, which are carried home in the even- 
ing on the fellers’ heads; each man thus cutting his own 
timber, setting it in the little pits, and eventually bearing it 
to the furnaces, where it is paid for by measure. The average 
price is about four annas, or sixpence per basket, equalling at 
the furnace, say, £1 per ton; but it must be remembered 
that this is all, as it were, hand-picked, dry, and in every 
way of excellent quality. It may be well just here to 
remark that all this jungle work, and indeed most of 
the smelting, has to be suspended during the four months 
of monsoon, which commence about the 15th May, and flood 
the whole of the flat alluvial plains of Malabar. In fact, the 
humidity of the atmosphere becomes so t, that even were 
a store of charcoal provided, it is doubtful whether, from its 
+ moisture-absorbing qualities, it would be possible to 
eep the furnaces going; in addition to which the natives 
can scarcely be got out of their houses during this period, 
which is to them somewhat similar to what the hibernating 
months are to the Laplander. The next and last material 
to be considered is the flux, and for this is used a small shell 
carried up from the coast ; a considerable distance certainly, 
but then the quantity required is very very small, and a 
single coolie load goes a long way; the only objection to the 
use of such a flux is that in all probability it contains some 
phosphorus. 

We now come to the construction of the furnace itself: 

This is built of bricks, and lined, or rather plastered, internally 
with a kind of cement, formed of clay and pounded laterite, 
It is from 8ft. to 10ft. high—section circular—and, say 
15in. diameter at the bottom, to 2ft. at the top, built ona 
regular batter, without any bellying or sloping boshes as in 
the European high furnaces. The tuyere holes are placed 
about 4in. from the bottom of the hearth, and the blast is 
supplied by a couple of men sitting down, and each working 
a couple of goat-skin bellows, one in each hand. These are 
about as primitive things as may be, being merely the skin 
sewn up, leaving an orifice at the neck; and to the other 
end, which is left open, are attached two pieces of thin 
wood, These the operator grips, one in either hand, and as 
he raises his hands from the ground the skin is by that 
means held open. When the full length is reached, they are 
closed together, and the return movement of the arm forces 
the then enclosed air into the furnace ; the pressure of blast 
must hence be very low indeed; in fact, it would be difficult 
to form any estimate of it, but it certainly does not exceed 
one-fourth of an inch of mercury. The furnace itself is, first 
of all, filled with charcoal alone, and as this begins to burn 
down the charge is added in the proportion of ‘about 251b. 
of ore to 501b. of charcoal. It is not, however, put on in 
these quantities, but in little charges of three or four pounds 
of ore to seven or eight of coal and a few shells; the materials 
thus become thoroughly mixed, and to this may, in some 
degree, be attributed the quality of the resulting produce. 
When a-sufficiency of material, which experience of the 
capacity of the furnace readily indicates, has been filled in to 
form a cattie, or lump of iron, as large as the space between 
the bottom of the hearth and the tuyeres, the c ing is 
stopped, but the blast is continued until the contents are fairly 
blown down. Time is then allowed—only a few hours— 
for the iron in the bottom to cool a little, and then the front 
of the furnace is broken open, the lump dragged out, and cut 
up into whatever sized pieces may be desired. It should be 
named here that the yield from the ore is about 20 per cent. 
in Malabar. We now come to the question of what species 
of iron or steel this metal is. It is, in fact, of two distinct 
qualities, some proportions of it being of a bright steely 
fracture, whilst others are fibrous, like wrought iron. The 
better pieces are put aside for a further process, and the 
fibrous, or iron-like, are sold just in this rough state to 
the smiths, who from them manufacture all the implements 
used in the country—cart axles and tires, hammers, &c.—by 
the simplest and most laborious process of ordinary hand 
forging. 
Fos the better, or, rather, more crystalline parts, the 
well-known Wootz-steel is made, by melting them in little 
crucibles with about 10 per cent. of dried wood, cassia 
auriculata, and two or three leaves of asclepias gigantea. 
The little crucibles are then set in an open circular charcoal 
fire urged by a gentle blast, and in due course the fragments 
of the cattie, or lump, are reduced to a button of clean solid 
steel; not so hard, certainly, as our cast steel, but capable 
of being forged into instruments of admirable temper, and 
taking a cutting edge like that of a razor. 

There can be little question that to make Indian iron or 
steel by the native process necessitates an extensive con- 
sumption both of ore and fuel ; but that the result is a metal 
of high value is equally true, and to purchase the Malabar 
iron and hammer it on the spot with a light tilt hammer 


‘into blooms, to be afterwards forwarded for drawing and 


finishing in England, would be found highly remunerative. 








A CORRESPONDENT writing from Portland, Mobile, 
U.S.A., to the American Hngineering News, under date February 
27th, 1881, says :—‘‘ A dam of roughly coursed large granite rubble 
of the dimensions in the encl diagram, built during last 
December, tipped into the river with water flowing over top only 
6in. deep. The freshet height to be anticipated iat. over thetop 


of the dam. The failure occurred without the slightest warning, 
and the first place to rupture was in close proximity to the waste 
gate ; 63ft. of the dam remains standing in perfect form, except 
that 43ft. of it, which was constructed in October, was swung out 
of line 2ft. 6in.,, with no apparent rupture except at the pivotal 
point,” 
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BRIDGE FAILURE, 
NORWOOD JUNCTION 


On the morning of the 
Ist inst. the Brighton 
Pullman car express broke 
one of the two cast iron 
girders which carried the 
up line over a road about 
18ft. wide, known as the 
Portland-road, about a 
hundred yards north of 
Norwood Junction station. 
The train was running at 
from forty to fifty miles an 
hour, and as the engine 
crossed the bridge the 
driver felt his leading 
wheels strike something 
heavily, and at the same 
time to jump and leave the 
rails. He immediately 
applied the continuous 
brakes, which evidently 
acted instantaneously, and 
the train was brought to a 
standstill before the whole 
of it had cleared the 
bridge, but nearly all was 
off the rails, and had done 
a good deal of ballast 
digging and rail moving. 
Considering the nature of 
the accident, it is very 
remarkable that compara- 
tively little breakage harm- 
ful to passengers occurred. 
This must be largely 
attributed to the indepen- 
dent brake action of every 
carriage, which prevented 
one from crowding on the 
next. The train was com- 
posed of eleven vehicles, 
chiefly of the company’s 
long heavy four-wheel 
bogie carriages, and one 


Pullman; the whole, including short carriages and brake van, | the roadway below was in course of removal. This was the 
being fitted with the Westinghouse brake. Only one person | guard’s van. At the time of the accident it had failed to get 
seems to have been at all severely hurt. 
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under -frames, and _ the 
latter have not suffered as 
much as might have been 
expected, although some of 
the bogie ironwork and 
some buffer beams and 
stems showed that they had 
passed through a tough 
minute. Only one com- 
partment suffered much, a 
corner one, seen in our 
engravings. 

The rails across the Port- 
land-road are carried upon 
cross beams resting upon & 
pair of cast iron girders for 
each line of rails. These 
girders are of a pattern 
largely used for the small 
bridges on the line. They 
are about 2ft. 4in. in depth, 
and have a bottom flange 
about 16in. in width, the 
web being out of the centre 
of this to give a wide seat 
for the cross beams. Of 
the pair of these girders 
carrying the up line used 
by the express, the near 
girder broke not far from 
the middle, and a blow 
hole showed itself partly 
in the web and partly in 
the flange. There were 
evidences also at the place 
of fracture, of some mis- 
placed pieces of nail-rod. 
such as are used by mould- 
ers for supporting an over- 
hanging lift in a mould, or 
a piece such as that be- 
tween two near gussets. It 
is remarkable that this 
flaw did not cause the fail- 
ure of the girder long ago. 
That the girders are ample 
for their work, their long 


existence and the failure of only one out of two in this case 
proves. It is not true that one of these girders broke some 
yearsago. No better material can be used than cast iron for 


The sketches from which the above engravings were pre- | fallen through the broken bridge and into the roadway, the small bridges where there is room, but it is not now used 


aso were taken early in the afternoon, the accident having 


first steps towards clearing things making it necessary to | where it must carry heavy and suddenly-applied loads, which 


ppened in the morning, at about ten o’clock. From this | throw it quite down, and subsequently to allow it to break | are supported by resistance to transverse stress. In the 


it will be seen that the breakdown men and crane had been 


at work, and that the only vehicle which had fallen into | the carriages showed very little sign of moving on their ' under the girders. 


into two parts. It is very remarkable that the bodies of all | above sketch, much is hidden by the sheathing which was 





378 


THE ENGINEER. 





May 8, 1891. 








LETTERS TO THE EDITOR. 
(Continned from page 369.) 
TIRE STRESSES. 


Str,—Your correspondent ‘“L.S.” has dropped into a very 
common error on the question of tire stress, the error arising from 
the introduction of the supposed effect of the linear motion of the 
wheel on the centrifugal force. This can easily shown as 
follows :—Take any point A on the ring and consider its motion. 
Its first motion is along with every point of the carriage in a 
straight line parallel to the rails. Its second motion is at right 
angles to the radius due to the rotation of the tire. The two 
velocities are — and their resultant is along a line A R bisect- 
ing the angle V! A V2, which is at right angles A P, and A is 
therefore moving about P for an 
instant. The point P itself has a 
velocity to the right due to the 
wheel’s linear motion, and to the left 
due to its rotation, and the two are Vv 
said to neutralise each other and P 
to stand still relatively to space. 

But the linear motion of the wheel 
would be exactly the same if the 
wheel did not go round at all. The 
linear motion of each particle of the P 
wheel would just be the same ifit lay 
in a wagon instead of running and supporting one. What then is the 
bursting effect of the linear motion of the particles of the tire which 
lies in the wagon? That the motion relative to the earth has no 
effect on the centrifugal force of the tire may be clearly under- 
stood by supposing it to be mounted ona horizontal axis in the 
wagon. It is quite clear that the stress on the tire in this con- 
dition is xi. Again make it rotate in the wagon in the same 
direction and exactly at the same rate as the tire moving on 
the rail, and it is evident that the centrifugal force and stress due 
to that will just be the same as if the axis was fixed on the surface 
of the earth and moving at the same rate. Or the tire may be 
supposed fixed on the same axis as the tire on the rail, and then it 
would be moving under the same conditions as the tire in the 
wagon, and the effect of centrifugal force would be the same as 
that inthe wagon. But its motion is precisely that of the tire on 
the rail, and the centrifugal effect on the wheel on the rail will be 
the same as on that moving on axle but not on rail. 

But why stop at the motion conveyed by the linear motion of 
train? Why not complicate the motion of the particles of the tire 
by introducing the motion due to rotation of the earth? If the 
centrifugal force is due to its motion relative to space, then the 
motion due to the earth’s axis is quite as important as that due to 
the motion of the train along the surface of the earth. This last 
motion will of course depend on the direction in which the train 
is going. The bursting effect of a tire coming through Swindon 
to London will be a very different thing to the bursting effect 
when the tire is going through Swindon to the West Country, and 
ever so different to that of a tire going to Scotland. The motion 
of a point on the tire relative to space will not be so simple an 
affair to consider as the motion of a point on that simple path 
called the cycloid. 

And we are not quite done with its motion even then, for we 
have the motion of the earth round the sun to bring in yet, and 
then, after all, that of the motion of the sunand the earth through 
space. And these latter motions are not at all negligible quantities. 
The motion of the point on the tire due to the earth's rotation 
alone is 600 miles per hour, which almost makes the motion of the 
train along the surface of the earth a negligible quantity, making 
it 540 or 560 if going from Swindon to London or ion to 
Swindon, or +/ 6002 + 602 if going from London to Scotland. In 
the latter case its motion relative to space due to the earth’s 
rotation and the visible motion will not even be at right angles to 
the axis. The centrifugal effect is a much simpler affair than this, 
and does not depend on the motion of a point in space at all, 
otherwise we would be able to make very few calculations about 
it. Would “‘L.S.” kindly explain what he means by the hammer- 
ing of the balance weights ? There must be something in it. 

May 5th. G. HALLipay. 
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A CURIOUS DIAGRAM. 
Sir,—Your correspondent ‘“‘ X.” sent you a curious diagram, 
which you published on the 17th of April. 





he 
I now send you one much more curious. I may explain that 
there is nothing missing. The pencil was in contact with the paper 


drum all the time. It is from a steam, not a gas engine. Yy 
May 6th. E 











WATER-TUBE BOILERS, 

Srr,—As manufacturers of a water-tube boiler—Knap’s patent— 
we quite agree with you in your leading article of May Ist, ‘‘ that 
long tubes are not effective in proportion to their length,” and for 
that reason we use tubes 7ft. to 8ft. long—unless specially ordered 
by customers, who unfortunately have an idea the longer the tube 


the more power, and with these tubes can evayorate 10 1b. to 11 Ib. | 


water per lb. of coal, and guarantee todu so. Or putting it in 
another way, these boilers evaporate 4]b. to 5 1b. water per square 
foot of tube surface with natural draught and give dry steam. 
And with artificial draught we can evaporate considerably more. 
Again, the distance in these boilers from tube to grate does not 
exceed 18in. as a mean, and though they may not be perfection, 
we consider they—with the Knap’s patent steel expansion joint— 
are very near it. PENNEY AND Co, 
Lincoln, May 5th. 





Sir,—I note your article on water-tube steam boilers in your 
last issue. With the results of the other types of boilers men- 
tioned I have nothing to do, but speaking of my own tubulous 
boiler, 1 can safely say, after nearly twenty years’ experience, I 
cannot agree with the statements in the first part of your article. 
On the other hand, were you to tabulate all the essential points of 
what a really good boiler of any kind ought to possess, such as, 
safety, efficiency, economy, weight, space, pressure, repairs, 
cleaning, &c., the tubulous would be found ahead of all others. 
However, with reference to the second part, I cordially agree and 
endorse all you say, having conducted similar experiments some 
eee bao neil red d f a reall 

ere is more philosophy ui in the ign of a y 
good boiler than most par ne re dreamed an and until less 
attention be given to the engine and considerably more to the 
boiler, there will continue to be displayed that ignorance of the 
knowledge of those physical laws, one of which you have so 
prominently brought forward. Joun WATT. 

Birkenhead, May 5th. 





LAUNCHES AND TRIAL TRIPS. 


THE s,s, Staveley was launched on the Ist inst. by Messrs, C. S. 
Swan and Hunter, Wallsend, and isa sister ship to the Notting- 
ham, launched last month, both to the order of the Manchester, 
Sheffield, and Lincoloshire Railway Company, and is the fourth for 
the company, intended to augment the line of passenger and cargo 
steamers plying between Grimsby and the Continent. The 
dimensions are:—Length over all, 250ft.; breadth, 32ft.; depth 
moulded, 17ft. 8in. The engines are by Messrs, Westgarth, 
English, and Co., Middlesbrough, and are capable of propelling 
the vessel at the high rate of speed maintained by the company’s 
steamers already in the continental trade. 

On the 28th ult. Messrs, T. R. Oswald and Co, launched a large 
steel sailing ship named Ditton, and of the following dimensions :— 
Length, 312ft.; breadth, 42ft. 3in.; depth, 25ft. 6in.; register 
tonnage about 2800, carrying a deadweight cargo of 4400 tons. 
She has been built to Lloyd’s highest class, under special survey, 
has bridge-house amidships for accommodation of the captain, 
officers, and crew ; hood aft over the steering gear; monkey fore- 
castle for working anchors, with a separate deck-house abaft fore- 
x wa a or winch rag 23 and “ey The ic ae 

i , the three lower masts, bowsprit, nine ya ing 0 
steel. She has been built for Messrs. R. W. Leyland and Co., of 
Liverpool, and is the eleventh vessel Messrs, Oswald have built for 
Messrs, Leyland. 

The twin-screw steamer Sir Richard Grenville, which has just 
been completed by Messrs. Laird Brothers, of Birkenhead, for the 
Great Western Railway Co., for service asa mail and yma: nd 
tender at Plymouth, left the Mersey on the 30th ult. for New 
Milford, whence she will go in a few days to her station. 
The service for which the Sir Richard Grenville is intended is to 
meet the large mail steamers now frequenting Plymouth asa place 
of call, and in addition to be utilised for excursions along the coast, 
for which she isspecially adapted. With the first-named object she 
has been built so that her upper deck will be as nearly as ible 
level with the main deck of the large vessels, thus avoiding the 
difficulties frequently incidental to disem! ing. She has also 
capital covered accommodation for passengers, and large storage 
space for lu, . Herdimensionsare: Length 132ft., beam 30ft., 
depth in hold 13ft., witha gross are of 420 tons. She 
is titted with compound engines, working at 110]b. pressure, and 
driving twin screws. The general arrangements of the vessel are 
such as to secure the greatest amount of both on deck and 
in the cabins, the promenade deck having an extent of 100ft. 
28ft. and on the main deck two saloon cabins, handsomely fi 
in hard woods, the size being 3lft. by 16ft. 6in., and 23ft. 6in. by 
16ft. 6in. respectively, in addition to a large and comfortably fitted 
cabin and separate accommodation for ladies. The vessel last week 
made her official trial at the mouth of the Mersey, under the direc- 
tion of Captain Lecky, marine superintendent of the company, 
Mr. Rooney, traffic manager at Plymouth, and other officers, when, 
we are informed, she attained a speed of of 12} knots, the engines 
working up to over 800 indicated horse-power, both speed and power 
being in excess of contract requi ts. Specials trials were made 
to test her manceuvring qualities, which were found most satis- 
factory, particularly the extremely short time in which the vessel’s 
way was stopped vhen going full speed ahead. 

‘he steel screw steamer Lincolnshire, carrying 4,000 tons 
which has been built by Messrs, Wm. Gray and Co., Limited, and 
engined by the Central Engine Works, to the order of the well- 
known firm of Australian shipowners, Messrs, Money, Wigram and 
Sons, Limited, London, went on her trial trip on Ist May. A 
description of this steamer was given on the occasion of ber launch 
a month ago. She is fitted with engines of 23in., 36}in., and 62in. 
diameter of cylinders, with piston’ stroke of 39in., and has a pro- 
peller fitted with steel blades, Her boilers are a very and ia] 
feature to large boilers. A special feature is a double funnel of 
unusual height, viz., 60ft. from the deck, which gives the ship a 
very fine appearance. On the trial trip the ventilation caused by 
this arrangement was exceedingly satisfactory, the stoke-hole and 
top of the boilers being comparatively cool. The be 





mefit of this 
will be felt in Eastern waters, where the Lincolnshire is intended to 
trade. Her furnaces are fitted with Beldam’s patent fire-bars. 
After a run early in the morning, the ship was joined by a party of 
ladies and gentlemen, amongst whom were Mr. C. Hampden 
Wigram, one of the directors of the company, who has takena 
practical oversight of the construction of the vessel and machinery, 
and has been assisted in the shipbuilding de ent by Captain 
Page, and in the engineering department by Mr. A. Beldam, of 
London. These gentlemen were also present. The ship was 
headed towards the south, and the day being fine and the sea 
smooth, a very enjoyable run was made as far as Whitby. The 
vessel nerge | light, made a speed of 124 knots per hour on the whole 
distance, the — being run the whole of the time at the 
average speed of 91 revolutions per minute. Notwithstanding the 
great speed which was maintained for upwards of seven hours, 
there was an ample supply of steam, and the whole of the machinery 
worked without a single hitch of any kind. Mr. Wigramand his 
representatives expressed themselves highly satisfied with the 
vessel and machinery. The builders were represented by Captain 
J. E. Murrell and Mr. G. H. Baines. When off Whitby luncheon 
was served in the saloon, where ‘‘ Success to the Lincolnshire” 
(which is one of a new fleet of steamers Messrs. Messrs. Wigram, so 
long known for their line of —— sailing ships, are now building) 
was by Captain Murrell, and responded to by Mr. 
Wigram. Other toasts followed. The vessel returned to Middles- 
brough, where she is loading a cargo of railway iron for Bombay, 
and is in command of Capt. Burgess. 

We have received particulars which enable us to publish an 
account of the highly economical performance of the machinery of 
the s.s. Rangatira on her first round voyage between London and 
New Zealand. The vessel was built by Messrs. William ee! and 
Co., of West Hartlepool, and engined at the Central orke 
of the re She is 376ft. 6in. in length overall ; breadth, 
47ft.; and depth, 29ft. 4in., and was built to carry 6250 tons dead- 
weight. Before sailing, however, she was fitted out for the dead 
meat trade, two large sets of Haslam’s refrigerators being put on 
board, and the holds lined in the usual manner for insulation. The 
weight of material put on board for this purpose was about 200 to 
250 tons. When completed the vessel ed to Swansea, and 
loaded a cargo of coal, which, with bunkers and the insu- 
lating outfit, represented fully 6000 tons deadweight. With this 
cargo she proceeded direct for New . e passage was 
aie without a hitch or trouble of any kind, and leaving out three 
or four days when the weather was bad, the remainder of this long 
distance was found to have been run at the average speed of 97 
knots, on the astonishingly low coal consumption of twenty tons 

rday. The vessel remained about two months on the coast of 











tion, The speed of the ship was probably better than it would 
otherwise have been, owing to the adoption of manganese bronze 
blades on the propeller, and which, on examination in dry-dock 
since the vessel’s return, have been found to be in perfect order, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent,) 

THE position of the GI w warrant market is being attentively 
observed just now in the Midlands, An advance of 6s. 8d. in four 
weeks, in view of an increase in the number of furnaces in blast 
and a decline in the export trade, cannot be attributed to other 
than s lative influences. It is felt hereabouts that the situatio:, 
in the North is not a sound one; and this being so, its influence 
upon Midland trade is likely to be the reverse of beneficial. 

The large decline in Cleveland stocks, and the better tone of tlic 
iron market there is, however, regarded with favour this week, and 
encourages the hope that an improvement will before very lon, 
appear in our own market. Assist in this direction is furnished 
= the better accounts from the Barrow and West Coast district, 
where the continued decline in stocks is most satisfactory. The 
effect of this upon our market to-day—Thureday—was favourable, 
oe market wore a rather more satisfactory tone than last 
week, 

The lowness of consumers’ stocks continues to be a source of 
custom to pig iron vendors, and there is still observable the 
characteristic to which attention was d in last report, 
namely, a disposition to order more freely. An impression seems 
to have got abroad among pig iron users that they will obtain 
during this summer no better terms than they are at present 
securing ; and the result is that, even where they are not obliged 
to buy to satisfy requirements, they are yet ordering more freely 
than for some time past. Alike Midland and Staffordshire sorts 
were, in Wolverhampton on Wednesday and in Birmingham on 
Thursday, quoted a shade higher than last week. For North- 
amptons 45s, 3d. was asked, and Derbyshires 46s. 3d. to 47s, 9d. 
Staffordshire descriptions were quoted 39s, 9d. to 40s. for cinder 
sorts, 45s. 3d. for serviceable part-mines, and 65s. 6d. upwards 
for all-mine hot-blast. It is satisfactory to note that constructive 
engineers are among those who are ordering more freely than 
hitherto. ‘ 

With regard to the manufactured iron trade, it may be noted 
that a rather better inquiry is reported for galvanised iron, but it 
is chiefly for inexpensive descriptions for Burmah and other parts 
of India, and quotations remain at a low level, from £11 17s. 6d, 
to £12 being asked for doubles. 

Corrugated iron manufacturers are anticipating orders before 
long in connection with houses and stores which are to be built 
at the new ports of Beira and Chinde, where no building materia! 
is available except timber. Considerable quantities of corrugated 
iron have been used at Delagoa Bay. 

Brass plates and les are in request for some parts of South 
America, including Chili, which last fact is of hopeful significance 
with regard to the probable early close of the military disturbances 
out there. Marked bars are quoted £8; merchants’ sorts about 
£7 5s,, and common £6 7s. 

Plain sheets are in fair demand at from £6 17s, 6d. to £7 for 
singles. Best thin sheets are in active call. Hoops are in fairly 
rd sale at £6 10s,, and strips and small rounds are quoted 

In North Staffordshire the experience of traders is much the 
same as that sketched above, but there seems to be an impression 
that a much better demand may shortly be experienced, since 
extensions and improvements are going forward at no fewer than 
four important works there, including those of Earl Granville. 

Orders for considerable quantities of iron pipes have lately been 
given out in Staffordshire by gas companies and other bodies, some 
of whom have ordered for six months ahead. 

Electrical engineers may be interested to note that the directors 
of the South Staffordshire Tramway Co. have issued a pampblet 
in which are set forth from various points of view the advantages 
of electric traction for tramway purposes. After stating that the 
authorities both of Glasgow and Leeds have extensive schemes in 
hand, the directors add that they have themselves seriously con- 
sidered the objections raised by some of the local authorities in 
Staffordshire to the use of steam, and after carefully investigating 
the various other methods of traction, they are prepared, with the 
consent of the local authorities concerned, to recommend their 
shareholders to equip the tramway from Bloxwich to Wednesbury, 
via Walsall, on the overhead system of electric traction. 

This would cost the company between £18,000 and £20,000. 
The offer has this week come before the Wednesbury Town Council, 
and the application of the company to effect the improvement 





mentioned received the assent of that body, subject to an 
agreement being prepared, the conditions of which should be 
sanctioned by the 


neral Pu Committee. 

The Electric Construction Gepention of Wolverhampton are 
fully engaged at their new works at Bushbury, and bave orders on 
their books that will afford them ample employment for some 
twelve months ahead. Among other contracts on hand are those 
for the supply of the electric light to Oxford and Sydenham. 

The fact that the Bill of the South Staffordshire Mines Drainage 
Commissioners is now an unopposed the six petiti 
which were lodged against it having all been withdrawn—was the 
subject of considerable congratulation at the Commissioners’ 
monthly meeting at Dudley on Wednesday. One of the members 
said that if the Bill passed, thus giving them power to execute the 
necessary underground works, every creditor would be paid, every 
debenture holder would have his money back, and the wealth of 
the district would be immeasurably increased. 

The miners of Staffordshire are still persevering in their efforts 
on the uniformity of hours subject. At a miners’ meeting at 
Dudley a resolution has been passed approving of the action of the 
British delegates to the Paris congress in reference to the formation 
of an international miners’ federation and the y + hours question, 
and agreeing ‘‘to stand firmly together until eight hours day 
from bank to bank be secured either by legislation or otherwise.” 

Satisfaction is expressed among Midland traders at the continued 
Pp of the important engineering scheme for the improvement 
of the Severn. It will be remembered that in August last the 
Severn Commission succeeded in getting through Parliament a 
Bill empowering them to improve the navigation of the river so as 
to obtain a minimum depth of 10ft. between Gloucester and Wor- 
cester, and of 7ft. from Worcester Bridge to Gladder Brook, 
Stourport—this being sufficient to navigate vessels of 400 
tons at low summer level — and also to construct a basin 








ew Zealand collecting dead meat cargo, and ultimately p d 
home with about 50,000 carcases on board, arriving in on with 
everything in the most satisfactory condition, having consumed on 
the homew under 25 tons per day, including the con- 
sumption due to the two large refrigerating engines. This, 
therefore, represents a similar consumption for the main engines on 
the homeward as on the outward passage. The engines are of the 
ordinary triple expansion type, manufactured at the Central 
Engine Works, having a high-pressure a in the middle, and 
the boilers are double ended, carrying 160/b. boiler pressure. The 
report of the inspecting engineer, after a careful examination, is 
that the whole of the machinery and boilers is in splendid con- 
dition, the high - pressure valve, through a slide, being like a 
mirror, and a gauge taken from the high - pressure cylinder 
showing positively no wear at all therein. These engines are of 

recisely the same type as those recently tested by Professor 

ennedy, for the Institution of Mechanical Engineers, in the s.s. 
Iona, but of much larger size, and the economy on this first 
voyage is quite similar to that found on the official trial referred 
to, and which was, last week, under consideration at the Institu- 





and at Diglis. For these purposes the Act 
authorised them to borrow, on mortgage of the river tolls, 
the sum of £30,000, for which it is estimated the re pe 
iznprovements can be carried out. Towards this sum £23, has 
been practically guaranteed, the contributors including the Cor- 
rations of Worcester and Cardiff—£5000 each—the Marquis of 
Bute, Lloyd’s Banking Company, Mr. John Corbett, M.P., and 
others interested in the success of the camo ie The first 
instalments of three of these contributions have already been paid 
over to the Severn Commissioners. A considerable portion of the 
capital promised has been subscribed by Cardiff, and it is stated 
that a further sum of £3500 may be obtained from the same quarter 
if necessary. This, in round figures, leaves £3500 to be collected 
in the other districts eye | to benefit by the development of the 
traffic which is certain to follow the creation of facilities for carry- 
ing it. The Severn Commissioners bave invited applications for 
loans in sums from £100 upwards at 5 Bad cent, interest per 
annum, on the security of the river tolls. Naturally the promoters 
istanc Birmingham, and, within the past 


expect some assistance from t 
fortnight a few of the leading manufacturers of the district have 
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been approached with a view to securing their financial help. 
The merchants of Cardiff, in addition to subscribing to- 
wards the cost of cegeuing the waterway, have already 
undertaken the construction of iron steamers adapted to the 
trade, which they propose to piace upon the river immediately the 
necessary improvements are made. ‘Two of these vessels are 
already in hand, and a limited company with a capital of £30,000 
is being promoted in Cardiff—the merchants having agreed to take 
up shares for that amount—to build additional steamers, to be 
ready by the time the dredging operations are concluded. Each 
steamer will have a carrying et aay A of 350 to 400 tons, and will 
be of sufficient power to make the voyage from Barry Dock, 
Cardiff, to Worcester, in eighteen hours. When the required 


£30,000 has been ranteed, the Severn Commissioners will com- 
mence deepeni! e river. Notice has been given to the land- 
owners near Diglis that d es will begin as soon as 
possible, and similar notice will be sent to the property owners at 


the Gloucester end in sufficient time to prevent any delay of the 
work, which the os to the Commissioners anticipates would 
be completed in eighteen months, Arrangements would be made 
for carrying on the traffic during the progress of the work. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents. 

Manchester.—Although it can scarcely be said that there is any 
real improvement in the iron trade of this district, the continued 
upward movement in warrants, notwithstanding the generally 
recognised fact that it is due to purely speculative operations—and 
the bubble would seem already to burst—still gives a stimulus to 
buyers, and has certainly checked the previous downward tendency 
of the market in other brands. There is also the consideration not 
to be lost sight of, that the rege at which iron is still being sold 
are in most cases considerably under actual cost; and although 
the speculative rise in warrants is only temporary, it may give a 
more permanent firmness to the iron market generally. Merchants 
who have been “ bearing” the market, oats consumers who have 
been working on with the merest hand-to-mouth supplies, have no 
doubt been influenced by this consideration, and have apparently 
come to the conclusion that for — like early delivery there 
is no advantage to be gained in further holding back; and conse- 
quently, there has been a good deal of buying over the next couple 
of months. There is, however, still little or no disposition to enter 
into e ments for longer periods, and this may be taken as an 
indication of the continued want of confidence in the future. 
Certainly, so far as the principal iron-using industries are con- 
cerned, the outlook—except that here and there, as is usual at this 
season of the year, there is rather more stirring—shows no appre- 
ciable improvement, the reports generally being that the prospects 
as regards new work are but very indifferent, and the tendency is 
in the direction of slackening activity. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, and for pig iron a tolerably active inquiry was reported. 
Both merchants and consumers were more eager to place out orders, 
whilst makers, although they found it difficult to obtain any ve' 
material advance upon recent quotations, were not anxious to sell. 
Lancashire makers of pig iron have withdrawn quotations altogether, 
as, owing to a dispute with some of the workmen, the local furnaces 
have been damped down, and for the present they are confining 
themselves to supplying the requirements of their customers out of 
stock. In some of the distinct brands, chiefly Lincolnshire, sales 
toa fair amount have been made, which has given a hardening 
tendency to prices. In Lincolnshire, which is still the cheapest 
iron offering in this market, business has been done at about 42s, 6d. 
to 43s., less 24 for forge qualities, with foundry numbers not now 
quoted under 44s, 6d. to 45s., less 24, delivered equal to Manchester 
and merchants, ready buyers of foundry at a trifle under the above 
quotations, Derbyshire iron remains without material change, but 
as makers are able to secure business in Staffordshire on much more 
satisfactory terms than are possible here, they are not pressing sales 
in this market. Some forge qualities could, however, be bought at 
low figures, averaging 42s. 6d. to 43s., with foundry numbers 
obtainable at about 47s, 6d., less 24, delivered equal to Manchester. 
In outside brands, op makérs’ prices are decidedly stronger, 
they have not followed the upward movement in warrnnts, and 
for delivery equal to Manchester good foundry brands of Middles- 
brough have n obtainable at about 48s. 4d., with Eglinton 
quoted about 56s., net cash, delivered equal to Manchester. 

For manufactured iron there are a few more orders stirring, but 
the new business coming forward is still only very limited in weight, 
and prices show no improvement, bars delivered in the Manchester 
district not averaging more than £5 lds. to £5 17s, 7d., hoops £6 
to £6 2s, 6d., and local made sheets £7 to £7 5s. per ton. 

In the steel trade business continues extremely slow, both in raw 
and manufactured material. For hematites there are only small 
inquiries coming forward, and good foundry qualities, delivered to 
consumers in the Manchester district, could be bought at about 
59s., less 24, although makers ask 6d. to 1s. above these figures, 
whilst best qualities of steel plates, suitable for boilermaking 
purposes, are readily obtainable at £7 5s., with makers’ quotations 
nominally remaining at £7 10s. per ton. 

The condition of the engineering industries remains practically 
unchan from what I have reported of late. The leadin 
establishments throughout this district continue generally wel 
employed upon orders in band, but, except in some special depart- 
ments, new work is coming forward only in limited quantities, and 
not in sufficient weight to replace contracts that are running out. 

_ The trade union organisations connected with the engineering 
industries in the Manchester district have succeeded in obtaining 
the concession of fifty-three hours per week with so little difficulty, 
that it is only natural to expect that the movement for a similar 
reduction of hours will very soon be extended to other districts, 
and indeed a distinct intimation to this effect is conveyed in the 
annual report of the Amalgamated Society of Engineers just 
issued to the members. As, however, this demand for a reduction 
to ye pape hours is in —_ quarters regarded as only the thin 
end of the wedge for carrying forward the eight hours’ movement 

it will be of interest to give the general results of the voting 
a throughout the various branches of the Amalga- 
mated 1 Engineers upon the eight hours’ question, which was 
as follows :—For the eight hours’ day, 8149 voted in favour and 1295 
against ; for the maximum of forty-eight hours per week, 8007 
voted in favour and 1118 against; for securing the same by 
legislative enactment, with penalties attached for violation of the 
Act, 3275 voted in favour and 4901 against; whilst for obtaining 
the same by voluntary and trade union effort, 6546 voted in favour 
and 1251 against. Considering, however, that the total member- 
ship of the society at the time the voting was taken was 69,064, 
the votes recorded represent only a small proportion of the 
membership, and it will be seen that the Amalgamated Society of 
Engineers is most distinctly opposed to obtaining the eight hours 
by legislative enactment. 
_ Messrs. W. and A. C. Russell and Co., of Pendleton, have 
just completed an extension and re-organisation of their 
foundry which will make their establishment one of the most 
extensive, and at the same time one of the most modernly 
equipped, works of the kind in the North of England. A 
special feature in their new works is a very complete system of 
pom pee tramways and roadways for securing the greatest ease 
and efficiency in communicating with the various portions of the 
works and conveying the bogie ladles from the cupola to the 
foundry, As this new system of tramways has been specially 
designed by the firm, it will be interesting to give some brief 
description, The main roads are so designed as to allow two sets 
of bogie ladles full of molten iron to pass each other with ease and 
safety, whilst single branch lines run right up to where the 
moulders wish to use them, Various forms of tramways and bogies 








have been tried elsewhere, and each founder has his own views, 
but Messrs. Russell have,‘ as a result of their long experience, 
adopted the four-wheel type of bogie, and by careful adjustment 
and the position of the wheels the workmen are enabled to handle 
these with ease, rounding corners, &c., without the use of movable 
turntables, whilst having the ladles self-setting, without the awkward 
change of handles or risk of tipping so noticeable in the two-wheeled 
type. The sa ery 4 is formed by a ved rail on each side of the 
path, prepared at the same time with a flat runner, and in the 
centre a cast iron plate, the spaces on each side between 
the outside rails and the centre being filled in with hard 
blue corrugated brick to insure a perfect foothold for the men, the 
whole being laid on straight sleepers and joined at various points 
to junction platforms, provided with suitable girders. The cupola 
pelt melting arrangements are also other features of their modern 
improvements. They have erected a large new cupola and receiver 
capable of melting 10 tons of metal per hour, the total height of 
the cupola Lay =| being 46ft. 6in., and to"the“extreme top of the 
bracket over 52ft. The ordinary shell is 7ft. in diameter, which is 
exceptionally large considering that the method adopted for melt- 
ing admits of a smaller interior at the melting zone than in the 
ociaaty cupola. The cupola and receiver are on the Stewart 
—_ rapid principle, but various improvements have been intro- 
uced by the firm. The cupola is provided with a drop bottom 
arrangement, and has double-charging doors placed diagonally, so 
that charging may not only go on simultaneously, but a better 
distribution of the charges is secured. These can be readily closed 
by balanced doors, so as to secure a more effective escape of the 
gases at the top; whilst the top of the cupola is covered over and 
the flue carried out at right angles, where the sparks are shot 
‘inst a specially designed trap, where by their gravity and loss 
of force they drop readily into a hopper. The receiver is also 
modified and placed diagonally, to admit of easy access all round 
to the essential parts of the cupola and receiver. 

In the coal trade there has been a falling off in the demand for 
the better qualities suitable for house fire consumption, and the 
commoner sorts for steam and as purposes are rather 
more plentiful in the market, whilst inferior descriptions of slack are 
becoming more of a drug, and, with cheap supplies coming in from 
outside districts, are pushed for sale at very low figures. Except, 
however, in common slack, it is only in special cases that there is 
any appreciable giving way in prices, and at the pit mouth best 
coal averages 1 
house fire coal, 9s. to 9s, 6d.; steam and forge coal, 8s, 6d. to 9s.; 
burgy, to 7s. 6d.; good qualities of slack, 6s. to 6s. 6d., with com- 
mon sorts obtainable at 4s, 3d. to 4s. 9d. per ton. 

The shipping trade remains quiet, med x although good descrip- 
tions of steam coal, delivered at the ports on the Mersey, are not 
actually quoted under 10s, to 10s. 3d. per ton, sellers with surplus 
supplies are offering at quite 6d. under these figures. 

rrow.—A better business is being done in the pig iron trade, 
and fuller prices are ruling as well for warrants as for makers’ iron. 
The former is quoted at 49s. 6d., having advanced 6d. on Tuesday, 
and the latter is quoted at 49s. 6d. to 51s. 6d. per ton, net f.o.b., 
for Bessemer parcels in mixed numbers. The business which has been 
done during the week has been considerable, alike in warrants and 
in makers’ iron, because a have been called upon to 
deliver warrant parcels, and in some cases have been called upon 
to buy makers’ iron to complete deliveries. As a consequence of 
this, stocks have been greatly reduced, and makers have been able 
to sell large parcels for prompt delivery. Stocks have been reduced 
this week to the extent of over 6000 tons, and now represent 
161,000 tons. Further reductions are expected, and this will have 
the tendency of “age wy Few Another furnace has been 
blown out. this week by the Lowther Company at Workington, and 
now only thirty-nine are blowing, while thirty-eight are in blast. 

Steel makers are better employed, and have good igs asa of 
orders in the Bessemer department. Rails have been liberally 
ordered lately, and good orders are still in the market, and are 
likely to be accepted soon at prices represented at £4 10s. for 
heavy sections, £5 15s, for light. sections, and £6 10s. for colliery 
rails, net f.o.b, There is not much trade doing in steel ship- 
building material, but makers are in the meantime busily employed. 
It is uncertain whether the future will be an active season i trade, 
because this largely and mainly depends on the orders which may 
be booked in the early future for hee. The demand for blooms, 
slabs, and billets is quiet, and orders for tin-plate bars are slow. 
The business doing in hoops remains shone , and heavy steel 
castings are in fair request. 

Fewer workmen are now employed at the shipbuilding and 
engineering yards in the district, and the need of new orders is 
apparent. It is expected, however, a better trade will soon spring 
up, and that a large tonnage of shipping will be placed at Barrow 
during the early part of the season. 

Tron ore is quiet at 10s. to 10s. 6d. per ton net at mines. There 
is likely to be a further stop of output of raw material. 

Coal is steady and coke is still quoted at 18s. 6d. to 20s. 6d. per 
net delivered at West Coast furnaces. 

Shipping is quiet, and the returns show a serious falling off in 
metal exports, as compared with last year. 


SL. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the figures I sent you last week I thought the acutest stage 
of the influenza epidemic was present. It was not so. A death- 
roll of 375, representing a percentage of 57°8 per 1000 per annum, 
was the highest rate of mortality ever recorded in Cis parts. 
During the en epidemic, when the Government sent an 
official inspector (Dr. Barry, from the Local Government Board 
to investigate, there was nothing to equal the statistics discl 
by la grippe. And yet these have been gravely exceeded by the 
results for the week ending May 2nd. In that period there 
died. in Sheffield 485 people. Of these 112 were slain by in- 
fluenza, seventy-six by pneumonia, and ninety-seven by bron- 
chitis. These figures show a percentage of 70°3 per 1000 per 
annum. The three diseases killed 177 people for the week 
ending April 25th, and 285 for the week ending May 2nd. 
I find, however, that the workmen in the large establishments are 
less seriously affected than last week. Most of the managers, 
foremen, and artizans are now returning to their employment, and 
less difficulty is being experienced in getting work out of hand. 
But the dreaded disease rages with t virulence in the various 
mercantile premises—in the drapery, ks, and similar concerns, 
as well as in private dwellings. In fact, no class of the community 
is exempt. 

One of the principal victims is Mr. Bernard Wake, 
lawyer and prominent citizen. A man of excepti 
abilities, he was at the head of some of our principal concerns. 
He was chairman of the directors of George Wostenholm and Son, 
cutlery manufacturers; Martin, Hall, and Co., silver and 
electro-plate works; Sanderson Brothers and Co.; steel manufac- 
turers; Samuel Newbould and Co., manufacturers of files,“ tools, 
&c.; the Acaster Patent Rail Joints Company, and Joseph Ash- 
forth and Co. He was also a director of the Mountsorrel Granite 
Company, chairman of the trustees of the old Surrey-street Music 
Hall, and a founder of the Sheffield Gas Company. In 1853, when 
the Gas Consumers’ Company attempted to lay pipes in Castle- 
street, Mr. Wake’s firm had them broken in order to test their 
right to open up the public streets. 

A well-known manufacturer, Mr. J. A. Andrew, of the Toledo 
Steel Works, has also died this week. Mr. Andrew had been in 
indifferent health for some time, but his decease came in the 
nature of a surprise. His brother, Mr. H. H. Andrew, is at 
present on a business visit to the States, 

I am still unable to report any improvement in the pig iron 
trade. The fall of 1s. per ton noted last week has not been 
recovered, hematites still standing at 56s, to 57s. 6d. per ton, 


a leading 
l busi: 





2s. to 12s. 6d.; seconds, 10s, 6d. to 11s.; common | coal. 





delivered in Sheffield ; common forge iron, 41s. A fair amount of 
railway work is on order. Inquiries are frequent and important 
for tires and axles for the North British, the Midland, and other 
home companies. The Colonial and Eeyrtian railways are also 
ordering more freely, less is going to India, and there are no signs 
as yet of the South American States resuming their activity. 
Locomotive tires are at £12 to £13 per ton, carriage and wagon 
tires £1010s. to£1015s., axles £1010s. to £1015s., springs £10, 
Bessemer and Siemens steel billets, £6 per ton. . a : 

The Serve tubes have been the subject of interesting experiment 
at. New York on behalf of the makers, Messrs. John Brown and Co., 
Atlas Works. The tubes were 2hin. diameter, and were tested 
against plain tubes of equal diameter in a vertical boiler of the 
type commonly used in the States. The experiments were’ con- 
tinued over twelve days, with forced and natural draught. The 
result was an average of 27 per cent. economy ‘in favour of the 
Serve tube. This issue was quite what the inventor anticipated, 
and will, it is expected, affect the important boiler trade business in 
the United States as well as in other countries. The — in 
horizontal boilers with the same size tubes would range from 15 to 
20 per cent. ’ 

e cutlery trade is quiet, the only item of any consequence since 
my last letter being the distribution amongst several local houses 
of a Government order for about 150 gross of ivory-handled dessert, 
table, and carving knives. These are first-class goods, and repre- 
sent a considerable sum of money. At one large establishment the 
men are on strike. The firm does a large American trade, and on 
the McKinley Tariff cutting that busi to pieces, the entire com- 
plement of hands was not required. Full employment was offered 
to a portion of the men, but the whole of them insisted on being 
kept on, and as the employers could not find work for them the 
men are taking holiday, with every prospect of its continuing 
through the summer. 

Warm weather seems to have set in at last, but the long-con- 
tinued east winds have maintained the price of coal at winter rates. 
The prevalent epidemic has also ca an excessive call for house 
coal. In many houses the consumption has been doubled, with the 
result that agents have found it difficult to meet the demand. 
Supplies were somewhat shorter than usual, owing to the 
collieries having been set down for a week at Easter. Very 
soon the demand for steam coal for the northern ports will 
begin, and this will still further restrict the output of house 
> There is no indication yet of the usual reduction in May 
taking effect this month. To secure lower. prices, there must be 
no doubt of the summer weather having come to stay, and thus 
lessening the demand. The consumers of manufacturing fuel 
complain strongly of the high rates they have to pay, but the 
colliery proprietors find they can sell their fase quite readily 
at the current rates, and are not therefore disposed to come down 
in price. The miners’ leaders are determined to resist any drop in 

, and the 40 per cent, advance is urged by coalowners as 
solid cause why they should keep their quotations at the present 
figure. House coal is now at 11s, 3d. to 11s, 9d. per ton for Silk- 
stone ; Barnsley thick seam, 10s. to 10s. 6d. ; steam coal, 10s. to 
10s. 3d. per ton for best South Yorkshire “‘ hards ;” thin seam and 
other sorts, 9s. 3d. to 9s. 9d. ; locomotive coal in brisk request ; 
gas coals quieter. 

At the London ivory sales the qualities required in the Sheffield 
cutlery trades went up £2 per cwt. is was partly owing to there 
being no sales at Antwerp, and partly to the lessened supply. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


AN improvement in the iron and steel trades does not show any 
signs of appearing, though the pig iron market has been more 
animated and cheerful in tone this week, but this was not due in 
any respect to any increase in legitimate business, it was brought 
about by the speculative movement in Sectch warrants, the London 
holders having ‘‘ cornered” the Glasgow ‘‘ bears,” who have had to 
pay smartly for having overzold. The market has been excited, 
and the rapid advance in Scotch has d up Cleveland iron a 
little, but ordinary customers are not buying, because they do not 
believe in the permanency of the rise. On Tuesday this week 
Scotch warrants were 6s, 8d. per ton above the rate ruling on 
the 6th ult., which was the worst price known since 1889, but 
Cleveland warrants were only 2s. ld. above the worst, and 
whereas Middlesbrough warrants at one time last year were 
5s. per ton dearer than Scotch, they have this week been 9s. 14d. 
per ton below them. The result of this is that much more Cleve- 
land iron is being sent to Scotland, nearly half the quantity 
aor from the Tees being delivered there. Last. month 
37,823 tons of Cleveland pig iron went to Scotland, against 10,735 
tons in April, 1890, last month’s quantity being the largest ever 
known in the history of the trade, except in December, 1879, and 
December, 1880, in the latter of which months 41,460 tons were 
sent. At present prices Cleveland iron is several shillings per ton 
cheaper for the tch founder than Scotch warrants. On 
Monday Middlesbrough No. 3 iron was sold y merchants 
at 38s. 6d. per ton for prompt f.o.b. delivery, but 89s, was 
quoted on Tuesday, and business was done at it, whilst 
since then 39s. 6d. has been regularly quoted, and makers 
would not sell under, merchants also asking that. There has 
certainly been more desire to buy, and a little more will be paid 
for forward than for prompt delivery, which is the reverse of things 
last week. It is said that a lot of iron has been sold by merchants 
for delivery on the Continent during the next three months, and 
this has yet to be bought from the makers. So far this year the 
Continent hastaken very littleClevelandiron. Germany, forinstance, 
has only taken direct during the last four months 30,060 tons, and 
by way of Holland, 18,373 tons ; total, 48,433 tons; against 59,593 
tons direct, and 31,708 by way of Holland ; total, 91,096 tons; in the 
corresponding period of last year. The foreign trade is altogether 
very disappointing. Middlesbrough warrants rose from 38s. 6d. on 
Monday to 40s. 6d, cash on Wednesday. Grey forge has been sold 
at 37s. this week, but the advance in warrants and No. 3 makers’ 
iron has brought about higher quotations, and 37s. 6d. is quoted 
and paid, with 37s. both for mottled and white. East Coast 
hematite pigs are 50s. to 51s. per ton for mixed numbers, but these 
figures’ are too low, when the decrease in stocks is taken into con- 
sideration.. The Tees-side Iron and Engine Works Company, 
Middlesbrough, has now blown out the last two of its four 
furnaces, and ‘Messrs. Bell Brothers have blown out the two 
furnaces at Walker-on-Tyne. Thus, out of 107 at. work 
at the end of November, 16 have been blown out, 
and it is intended to cease operations at four others. 
It. was reported that-the Acklam and Cargo Fleet Iron 
Companies were about to blow in some furnaces, but this -is. 
altogether incorrect. No one would think of blowing in when the 
cost of production so much e s the selling price, and the 
alterations and repairs at’ the furnaces will not be com- 
pleted: for two or three months. Mr. Arthur Cooper, general 
manager of the North-Eastern Steel Company, Middlesbrough, has 
taken the oversight of these works, also Mr. J. A. Birkbeck, for 
many years practical manager of the Acklam Works, has become 
manager of Messrs. Bagnall’s furnaces at Grosmont, near Whitby. 

The official statistics of the Cleveland lronmasters’ Association 
for April were much more satisfactory than had been looked for, 
and, if it had not been for the uncertainty caused by speculation, 
would have hada good influence upon the market. In April last 
year the stocks increased 3575 tons, and it was estimated that they 
would for April this year show a decrease of 10,000 tons, the most 
sanguine venturing to calculate upon 15,000 tons ; but the returns 
showed a decrease of 18,787 tons, a larger decrease than has been 
known since October, 1889, and deliveries have been larger than 
in any month since last October. The output was less, but that 
was due to there being a day less in April than in March. Three 
furnaces, all producing hematite, were blown out towards the 
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close of the month, and 91 furnaces were in operation out of 151 
built. The following are the figures relating to make and stocks :— 


Make of Pig Iron. 





} 








The finished iron trade exhibits scarcely any sign of improve- 
ment, unless it be that there is a little more inquiry for unbranded 
iron for the Indian market. For this material makers quote £5 

ton net, but so far few orders have been placed. The export 
on Unless an 






































1891 } and for marked bars is very disappointing. 
—__—______| In- | De- |improvement should come within the next week or two, 
April. | March. |“T®@S®-/Fe88e- | __the navigation being now practically everwhere open—the 
amount of the shipping trade this season is likely to be small to 
. Tons. | Tons. | Tons. | Tons. | the Continent. Makers are becoming a little anxious as to how 
oe oo ge pig iron—port of 108.211 | 108.127| — | ao16 | they, are to obtain employment for men and machinery. Work is 
Ditto—outeide port of Middlesbrough -./ 17,004| 16416] 588 | — | obtained in small and irregular lots from hand-to-mouth, and the 
as Cars ct Ew. prospect is not at all cheering. The pm of raw iron are com- 
Ditto—whole district .. .. .. ..  ../ 120,215 | 124,548) — | 4328 pau firm, and fuel, which was declining a week or two ago, 
Make of other kinds of pig (including | as since been costing rather more money. Almost the only thing 
hemate, spiegel, and basic pig iron) operating in favour of makers is the perfect understanding among 
whole @istricé .. 1. 2. 22 oe + 101,852 | 102,001 _ 149 ee as to ; rices, and the integrity, with which the rates are 
ee ee istri 222 067 | 226 = 77 | adhered toall round. The lowest grade of common bars is quo 

a oe earns ber vend be oe {477 _ | at £5 158; second grade, £6; highest grade, £6 2s. Gd.; best bars 
Number of furnaces on Cleveland pig being 10s. per ton higher, and the rates all subject to the usual 5 

_iron at end of month—whole district..) 55 | 55 -- — per cent. discount. 
Number of furnaces on hematite, &c., at : The iron sheet trade has so far been fairly well employed, one or 
ond of manth—whole@istrict .. ..| 3% | @ = 3 | two firms being indeed quite busy, but even they do not speak 
Total 9 | 94 i 3 | With confidence as to the future. Prices of iron sheets are on the 
- basis of £7 10s., less 5, for singles, and steel sheets are quoted at 

ery £8, with the usual discount. 

Stocks of Pig Iron. The steel trade is in an unsatisfactory state, particularly as 
1891 regards the Siemens manufacture. Orders for shipbuilding steel 
___*___| ~“Im- | De- | are very scarce, and, taking into account the excessive tonnage 
April 30 Mar. 31./“T°48°- Crease. | afloat and the very inadequate rates of freight obtained by ship- 
owners, there is little chance of an improvement in this depart- 


| Tons. | Tons. | Tons. | Tons. 








Makers’ stocks of Cleveland pig iron— | 

of Middlesbro -. s+ «»| 189,166 | 149,896| — | 10,730 
Ditto—outside port of Middlesbrough .., 10,641 12,974, — | 2,888 
Ditto—whole district .. .. .. .. ..| 149,807 | 162,870/ — | 13,068 

Makers’ stores of Cleveland pig iron—| | | 
INE on 'nn) Gia, Ke. he 2 2,476; 8,255; — | 779 

Pig iron in public stores :— | | | 
The N.E. Railway Co.’s stores... ..| 617 1,167; — | 550 
Connal’s stores .. .. .. .. ..| 118,299 122,694/ — | 4,395 

Total .. .| 271,199 | 289,986| — 


| 18,787 














The pig iron exported from this district is with the exception of 
a few tons all shipped from Middlesbrough, and the quantity re- 
ported last month has seldom been din any April. It was 
13,348 tons better than in March. The deliveries coastwise were 
much above those-of last year, but the over-sea business was very 
much below. The followimg is a comparison of the exports last 
month with those of the months named :— r 








Coastwise. Foreign. Total. 
Tons. Tons. Tons. 
April, 1891 .. 47,878 82,405 79,71 
March, 1891 «- 88,876 .. .. 27,559 66,435 
Gere TR... «. os os BD... 59,886 .. 76,306 
April, 1889 .. 89,826 .. .. 64,623 .. 104,449 
The d d for finished iron and steel is extremely poor, and 


works are not well employed. There are no signs of any early 
revival, and manufacturers look forward to a dull summer. 
Nevertheless, they maintain their quotations, and for several weeks 
there has been no change except in rails and steel plates. The former 
are £4 10s. net at works, the latter can now be bought as £6, 
less 24 per cent., and f.o.t. In the Tees there are now eleven vessels 
laid up and on the Tyne nearly 100, but freights do not improve. 
Still, the shipbuilding yards and engineering works are well 
employed on old orders. The promoters of the new shipbuildi 
y have selected ten acres of land situate on the north ban 

of the Tees, opposite Middlesbrough, and the company will shortly 
be registered as the Haverton Hill Shipbuilding Company, Limited, 
with a capital of £100,000, a considerable portion of which has 
already been promised. The pany will probably lay down 
berths for the simultaneous construction of six or eight vessels, 
each up to 5000 tons burthen; besides which they will make 
the repairing of vessels a speciality, especially vessels 
of the largest type, the present facilities for carrying out 
such work on the Tees being below the requirements. It 
is probable that work will be afforded for 2000 to 3000 hands 
when the place is in full operation. Shortly there will be excellent 
railway facilities to the site, as the Tees Conservancy Commissioners 
are about to construct a line of railway along the north bank of 
the Tees, and by this plates and angles could be cheaply brought 
from the Stockton works. The project for this new railway is so 
far advanced that the Commissioners are about to ask for tenders 
for the work. 

The Darlington Steel Works, which have for some time been 
idle through a strike of the men, will be re-opened on Monday, it 
having been agreed to submit the dispute to arbitration, Mr. David 
Dale, of Darlington, being selected as arbitrator. The employers 
are ing for 10 per cent. reduction of wages. The Ormesby 
Foundry, at Middlesbrough, employing 500 hands, is idle, the men 
having refused to concede the 5 per cent. reduction of wages which 
the owners, Messrs. Cochrane, Grove, and Co., have claimed, as 
they find themselves unable to compete with other firms. The 
men say quotations are the same as they were when the last 5 per 
cent. advance of wages was given. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has been in a peculiar position for several 
weeks past owing to the scarcity of warrants. In the course of 
last week the prices of Scotch warrants rose fully 2s. a ton. 
Monday of this week was a Scottish bank holiday, and our iron 
market was closed, but prices went up with a rush that day in 
London some 2s. 6d. per ton. When our market re-opened on 
Tuesday _ began at ls. ee ton above the closing rate of last 
week, and there was altogether a further rise of 2s. 3d. on the 
day, Scotch warrants closing on Tuesday at 48s. 104d. cash. On 
Wednesday the price fluctuated from 49s. to 47s. 14d., improving 
to . cash. The rise is well understood to be due to a 
“corner” of the “‘ bears,” and not to any great improvement in 
the demand for iron for immediate consumption. The “bears” 
must have lost heavily, but when the present “‘ squeeze” is over, 
the probability is that prices will quickly recede neal present 
holders of warrants attempt to realise profits. Inthe meantime 
there is no fresh business either for a rise or fall, outsiders being 
afraid to operate in case of a sudden collapse of the market. 

The current prices of makers’ iron are as follow :—Coltness, f.o.b. 
at Glasgow, per ton, No. 1, 63s.; No. 3, 56s. 6d.; Langloan, No. 1, 
62s,; No. 3, 57s.; Calder, No. 1, 60s. 6d.; No. 3, 55s.; Summerlee, 
No. 1, 60s. 6d.; No. 3, 56s.; Gartsherrie, No. 1, 60s. 6d.; No, 3, 
57s.; Clyde, No, 1, 58s.; No. 3, 53s. 6d.; Carnbroe, No. 1, 50s.; 
No. 3, 49s. 6d.; Govan, No, 1, 48s. 3d.; No. 3, 48s.; Eglinton at 
Ardrossan, No. 1, 51s.; No. 3, 50s.; Dalmellington, No. 1, 53s.; 
No. 3, 50s. 6d.; Glengarnock, No. 1, 60s.; No. 3, 52s.; Shotts at 
Leith, No. 1, 62s.; No. 3, 57s. 

The past week’s shipments of pig iron from Scottish ports 
amounted to 5379 tons, against in the corresponding week of 
lust year. Of the total Australia took 801 tons, Holland 545, 
Germany 500, Canada 335, India 320, United States 200, Italy 160, 
South America 150, France 100, other countries 606, the coastwise 
shipments being 1662, against 4748 in the corresponding week. 
There are now 57 furnaces in blast, 40 producing ordinary pig iron, 
11 hematite, and six basic, compared with 54 in the preceding week 
and 87 in the same week of 1890. Since last report three furnaces 
have been changed from hematite to ordinary iron. 

During the x ay week there was shipped from Glasgow locomo- 
tives to the value of £7070 ; sewing machines, £3969 ; machinery, 
£16,440 ; steel goods, £11,800; and general iron manufactures, 





ment for a considerable time to come, ere is more business 
doing of a miscellaneous kind, but the prices offering are very low, 
and business at the best shows little margin of profit. Prices are 
so irregular that they cannot be quoted with even approximate 
accuracy. 

The ironfounding branch is getting very quiet. Some of the 
larger pipe founders have portions of their works idle, with no 
immediate prospect of fresh orders. The threatened dispute in 
connection with the reduction of moulders’ wages will, it is hoped 
be averted by mutual concessions. A company has been form 
privately under the title of ‘‘The British Hydraulic Foundry Com- 
pany, Limited,” with a capital of £200,000, all of which has been 
subscribed, for the pu of working a new patent process of 
hydraulic machine moulding and metal casting, the patent rights of 
which have been acquired from Messrs. Stephen Alley and John 
A. MacLellan, of Glasgow. Works are to be erected on the Clyde 
at Whiteinch, capable of producing a large amount of both light 
and heavy castings. 

The coal trade has been active during the week, main and ell 
coal being in good demand for shipment, while there is also a rather 
better market for splint. The prices f.o.b. at G Ww are as 
follow :—Main coal, 7s. 9d. to 8s. ; splint, 8s. 3d. to 8s. 6d. ; ell, 
9s. 3d.; steam, 10s. 6d. to lls. 

In the course of April twenty-nine new vessels with a tonnage 
of 31,530 were launched from the _ shipyards, compared with 
twenty-nine of 42,527 in April, 1890. The output for the four 
months is ninety vessels, aggregating 111,288 tons, against eighty- 
four of 122,711 in the corresponding period of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A MEETING of the sliding scale committee was held in Cardiff, 
on Saturday, Sir Wm. T. Lewis presiding, when it was announced 
that the audit of coalowners’ books warranted another advance of 
24 per cent. This makes a total of 574 per cent. above the 
standard of December, 1879. 

The condition of things has surprised all the prophets. The 
stoppage of Rhymney Mills, and large quantity of coal put upon 
the market, the slackness of the iron and steel trade, and stag- 
nation in coke, all pointed to a falling coal trade, and depression 
in prices and wages; but the fact is, that for the present buoyant 
tone in the coal market we are indebted to outside infl 





well this week at Swansea to make final purchases, Tin is at 
£91 7s. 6d. to £91 17s. 6d, 

Those conversant with.the coalfields of South Wales and Mon. 
mouthshire, who are observant of the steady progress now in one 
valley and again in another, know very well that the next great 
era in coal working will be in Monmouthshire. The opening up of 
virgin fields in Wales is poling to an end; but not so in the 
sister district, and this week Messrs, John Lancaster and Co., 
Blaina, gave substantial proof that in the new and deeper fields 
they are amongst the most vigorous of the pioneers, 

This week they inaugurated the winning of one deep shaft, and 
the sod of two other pits was also cut. e first sinking is 255 
yards; it is between Biaina and Abertillery, and the coal won is of 
the first quality. This week at Messrs, Llanbifeth, Partridge, 
Jones a 8 have also struck into a good seam, e8e are in- 
dications of coming events, which will open out the valleys of Mon- 
mouthshire, and give increased impetus and prosperity to New- 
port, and conveying lines of rail. .... “'™ win “ 

ret to announce the death of Mr. George Fisher, C.E., 
managing director of the Taff Vale Railway, at the age of 
eighty-two. Mr. Fisher joined the Taff in 1840, when its fortunes 
were atalowebb. Stock issued at £100 was down to £40, the 
line was only single, iron trade in its infancy, and the little coal 
worked was sent down by canal and dispatched from Cardiff 
by sloop. Mr. Fisher had eight locomotives to work the line, 
and but a small staff. He lived to see the stock touch £300, 
locomotives increase over 160, and the tonnage from a few 
thousand tons a-week to over ten million tons a-year. Mr. Fisher 
had not an inventive mind, but few men were abler than he in 
grasping the merits of a scheme, and in carrying it out. He was 
a good administrator, held the reins with a firm band, and being 
efficiently supported in the engineering by his son, in the traffic by 
Mr. Harman, and in the locomotive by Mr. Riches, the line has 
won the repute of being one of the best paying in the country. 

to hear that the able manager of the Cambrian Rail- 
Caracher, has had also the management of the Neath 

line. The Cambrian system is well linked in South 
Wales with the Newport and Cardiff systems, and this is a stride 
into the tin-plate district of Swansea, and precedes other important 
developments. I am sanguine of good returns this year for the 
Cambrian, for which evidence will shortly be Semen. At the 
gold workings, judging from the additional power brought to bear, 
there are to be results, Mr. Pritchard Morgan has just 
shown me some specimens which will yield well. : E 

Mr. Goss, a prominent man in charge at Newport, died this week. 

Vernon tin-plate works, Briton Ferry, equal toa make of 6000 
boxes per week, were put up for auction at Swansea on Monday, 
but as only £6000 was bid they were withdrawn. 


I am gl 
ways, Mr. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

Iv may be said, without fear of being contradicted, that for the 
last week or ten days nothing has attracted more watchful 
attention than the state of the labour “ difficulties” in the various 
mining districts in these The questions of how far the 
strike may extend, how long it may last, what dangerous elements 
may get intermixed with it, have been anxiously repeated by all 
classes of society. For the present, the want of organisation 
—probably, too, the want of money—appears to have sheltered 
society from a grand international strike and actual violence. _ 

There has been a pretty good business doing on the Silesian iron 
market this week. Orders have been plentiful in most depart- 
ments, Bars are in brisk inquiry, even for abroad. The sheet 
mills are provided with work for at least six weeks to come, which 
now-a-days is meaning a good deal, As regards the pig iron trade, 
there have been some pretty good sales effected of late at M. 50 p.t., 
and prospects for the future are tolerably favourable. 

No improvement in the Austro-Hungarian iron market can as 
yet be reported. In spite of the very low quotations no animation 
whatever has been perceptible in the iron trade, large dealers and 
general consumers only covering their most urgent demand. The 





Continental troubles may be cited as one great cause of heavy 
orders being placed in Wales, so, for a time, the buoyancy will con- 
tinue. One of the first authorities in coal has assured us this week 
that we are at the crest of the wave—the decline from present 
prosperity is inevitable. Last week in Cardiff was one of extreme 
activity, and the coal loaded at the Bute Docks exceeded the largest 
total known. Additional staithes have been ordered by Sir W. T. 
Lewis to be at once erected, and as there are between 700 and 800 

ards of wharf unprovided with coaling tips or coaling cranes, there 
is good scope for increasing export, and in addition rumour points 
to another dock. 

It is expected that in another month or two the extensions of the 
Crown Preserved Coal Co. will figure largely at the Roath Dock, 
where four acres have been secured. The arrangements include 
the make of 6000 tons per week, and the facilities for coaling and 
loading expeditious] y—all t items in cost—ironworks to steamer 
are all that can be inked! This is another step that will bring 
other industries to the sea-board, as the expense is saved in 
making patent fuel several miles away, of repeated handling and 
of despatching by canal, &c. 

Cardiff Exchange mid-week was as animated as ever, and the 
demand for best steam brisk to a degree. Firm quotations reigned 
on all sides, and sales were freely made as follows :—Best steam 
14s. 9d. to 15s. 6d., good seconds 14s. to 14s. 6d., ordinary dry 
coal 13s. to 13s. 6d. Even for house coal there was a moderate 
demand, prices being upheld, No. 3 Rhondda 13s. 9d. to 14s., and 
for through 11s, 3d. to 11s. 6d. Coke, which has been very dull of 
late, shows a trifle more life this week. Cardiff quotations were : 
—Furnace 18s, to 18s. 6d., foundry 20s. 6d. to 21s.; Swansea quota- 
tions—l5s. 6d. to 16s, 6d. for furnace, 19s. 6d. to 20s. foundry. In 
patent fuel a good steady business is being done both at Swansea 
and Cardiff; prices at both places, 13s. to 13s. 3d. Swansea 
exported over tons last week. 

ere is a slight tendency towards improvement in pig iron, but 
pe everywhere are gloomy. Home railways are figuring a 
ittle more in renewals, and this may give more trade, but there is 
disquietude concerning the chief staple, steel bar, and the rumour 
that forward business in tin-plate from July is being placed with 
difficulty has not given increased confidence. No doubt there will 
be some speculation, and attempts are expected to be made to 
place orders low. Ironmasters, however, are wary, and some, to 
my knowledge, hint that there may be a greater demand for steel 
bars after July than many imagine. 

The following quotations ruled in Swansea mid-week :—Glasgow 
pig left off at 47s. 94d., after starting at 47s. 8d.; Middlesbrough, 
39s.; Welsh hematite, 53s.; Welsh bars, £5 12s. 6d. to £5 15s.; 
sheet iron, £7 5s. to £8 5s.; steel sheets, £8 to £9; Bessemer 
blooms, £4 15s.; bars, £5 2s, 6d.; Siemens bars, £5 10s., less 24 ; 
steel rails, from £4 10s. to £4 12s. 6d., heavy ; light, £5 15s, to £6. 

The export of tin-plate continues as vigorous as ever, and this, 
combined with a large make, gives considerable animation. Close 
upon 100,000 boxes were received from Swansea works last week, 
and the export amounted to 97,923 boxes. The exports were prin- 
cipally to New York, Philadelphia, and Rotterdam. Next week 
oe another big total, as tonnage is coming in for Baltimore, 

ew York, Philadelphia, Genoa, and Rouen. April totals were 
137 per cent. over April, 1890. 

Newport has sent large quantities of tin-plate of late to Swansea. 
Quotations at Swansea this week are as follows :—Cokes, 16s. to 
16s, 3d.; Bessemers, 16s, 3d. to 16s, 6d.; Siemens, 17s. to 17s. 6d.; 
ternes, 31s. 6d. to 34s.; best charcoal, 18s. 6d. to 20s. 6d.; wasters 
6d. per box less asa rule. There is not marked unanimity amongst 
the workmen with regard to the policy of closing for a month, and 
at one large. meeting it. has been condemned, Buyers mustered 








spring b altogether has turned out quite unsatisfactory, and 
in the building line little activity is being shown. The steel works 
are, comparatively speaking, pretty well off ; there is likewise a 
fairly good employment being maintained at the foundries and 
machine factories, 

On the French iron market the improvement noticed in previous 
reports quietly but steadily. From the Longwy district 
large quantities of pig iron are sent into Belgium. This is attri- 
buted to the fact that the French owners had been able to secure 
coke from the Ruhr district at a time when the prices of the 
Belgian cokeries were too high for home and foreign demand. 
Thus France is able to successfully compete with Belgium. A 
slight, but very slight increase of orders has been noticeable on the 
Belgian iron market during the week, the rang, Oy having 
secured work for at least some weeks to come. is fortunate 
circumstance does not, however, include all branch At a 
general meeting of the sheet makers in La Louvitre, a resolution 
was carried to put down work for the present, and to dismiss all 
the men, a 

The situation of the Rhenish-Westphalian iron industry is still 
not a good one. In the sight of the most uncertain condition of 
business in general, no one is inclined to enter into negotiations 
of any weight. The ore trade has, owing to the same cause, 
remained in its former limits, demand remaining small and prices 
rather weak. The pig iron business also continues without 
animation, and in some cases prices have betrayed a downward 
tendency. ‘Spiegeleisen, for instance, hitherto rather firm in price, 
has gone down M. lp.t. There would be but little purpose in 
dwelling on the different sorts of pig iron, no change, either in 
price or demand, having taken place since last week. e condition 
of the malleable iron branch is, generally speaking, more favour- 
able than that of the pig trade, but here also very much is left to 
be desired. A tolerably good demand for bars has come for- 
ward, and the orders booked will secure a fairly regular 
activity to the works. Girders may be d at some 
shillings below official quotation. The plate and steel works 
are only irregularly employed. Prices continue depressed and 
scarcely paying. For rivets the demand has somewhat improved 
of late, but the over-production in that sort prevents prices from 
advancing, and they are consequently unremunerative. Besides 
this, it is asserted by professional men that the Mannesman system 
is beginning to darken the prospects of the rivet manufacture. 

English coal has been imported not only by Krupp and other 
great firms, but also for public gas-works, and for State railways, 
to meet any stoppage of supply by strikes. This precaution has 
not been without a cooling influence, 

It is reported that the shareholders of the Bordeaux, New York 
8.8. Co, have lately decided todissolve partnership, and to have their 
vessels sold by publicanction. They are taking this step in con- 
sequence of the constantly decreasing export of grain, which has 
set in since the prohibition of the import of salt meats, and also in 
the expectation that further legislative measures on the French 
side will doubtless call forth American retaliation, and that in such 
manner nothing can be gained in their line. 

A strange phenomenon lately happened at the fiscal mines of the 
Meissner, Saxony, causing an awful fright to the numerous 
inhabitants of the place, officials, miners, and private persons. A 
violent motion like an earthquake ccmmenk accompanied by 
tremendous thunder, which appeared to shake the whole chain of 
mountains. The Meissner being of volcanic nature, anxiety in 
this respect seemed only too well founded. However, after the 
horror and embarrassment of the moment had and the 
state of things could be examined, it was found that the cause of 
alarm had not been earthquake, but that an enormous irruption of 
water in the interior had occurred, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
PHILADELPHIA, April 30th, 1891. 

A¥TER two or three months of comparative 
inactivity in steel rails, demand has set in, but 
as a general thing only small orders are being 
pl , at 30 dols. to 31 dols, in Pennsylvania 
mills, The Illinois mills have secured a few large 
orders at prices not known. Two or three 
Western systems are reported to be in the market 
for large lots, probably 30,000 to 40,000 tons, to 
push the construction on newly-surveyed lines in 
the Far West. There is a great deal of projected 
railroad building between Oregon and Arizona in 
the Rocky Mountain regions, but it is impossible 
to say when it will be undertaken. There will be 
very little competitive railroad building done 
this year or next. There are important schemes 
now in the hands of railway rs looking to 
consolidations and to the bringing about of traffic 
agreements which, when done, will open the way 
for the construction of a good deal 2 oleae in 
this territory. The iron trade may not get much 
benefit from it this year, but it would not be at 
all surprising to hear of the inauguration upon a 
ood many projected lines. The managers of the 
estern roads are by no means of the opinion of 
so many people here in the East, that railroad 
building is not to be actively prosecuted. There 
never were more schemes under consideration 
than now. Of course, we have all the transcon- 
tinental lines we can take care of, but there 
will be quite a number of shorter lines built 
within a year or two which will have a material 
effect upon the demand for rails. The Far West 
is coming up rapidly, its resources are being 
developed with ter energy than at any time, 
and the necessity for more railroads will soon 
show itself. Present quotations in Pennsylvania 
mills are 30 dols., and this price will in all 
probability be held, There are large buyers on 
the market to-day for structural material, mostly 


for terminal purposes in large cities; the iron 
trade generally has teaproved slightly, but not 
stifficient to affect prices, 





NEW COMPANIES. 
nin following companies have just been regis- 
Armstrong's Glass Company, Limited. 


This company was registered on the 28th ult. 
with a capital of £10,000, divided into 600 A and 
500 B shares of £10 each, to adopt an agreement 
with J, Armstrong, and to carry on at Albion, 
Staffordshire, and elsewhere, the business of 
glassmakers and stainers, electric engineers and 
fitters, &c. The subscribers are:— 


Shares 

*J. Grubb, Alvech eae 1 

W. Littleboy, 43, Bea -road, Birmingham .. 1 
W. H. Sturge, 17, Frederick-road, Birmingham, 

ads nk se ts 6b a ok. 84, as 1 

G. Salbright, The Elms, Edgbaston oe. ae. ae 1 

*J. Armstrong, Leamington Park, Acton, A 

*W. 19, Highfield-road, Edgbaston .. .. 1 

H. Glaisyer, Birmingham, solicitor... .. :. .. 1 

The number of directors is not to be less than 


three, nor more than five; the first 
Butler, in addition to the subscribers den: y 
an asterisk, Qualification, 10 shares. J. Arm- 
strong is the first manager, with a remunerati 
of 5 per cent. per annum on all the B shares 
issued. Registered by Waterlow Brothers and 
Layton, 24, Birchin-lane, E.C, 


London Electrical Tramways Company, Limited. 


This company was istered on the 22nd ult., 
with a capital of £150,000, in £1 shares, to 
acquire the North London Tramways Company, 
to acquire, lay down, or construct other tram- 
ways, and to equip, maintain, and work by horse, 
steam, electricity, cable, or other mechanical 
power the tramways so acquired. The sub- 
scribers are:— 


C. J. Westwood, 8, Adelaide-place, E.C., engineer 
F. C. Winby, 8, Adclaide-placo E.C., engineer .. 


Adelaid: 


je-place, E.C., contractor .. 


ing C. 
b 


Cette kal 


A. W. Hurrell, 155, Queen Victoria-street, E.C., 
vot rue on, MT oe Pree See 
The number of directors is not to be less than 
three, nor more than seven; the first to be 
determined by the subscribers ; qualification, 
£100 ; remuneration to be fixed at general 
meeting. Office, 3, Adelaide - place, London 
Bridge, E.C, 





Smokeless Fuel Syndicate, Limited. 

This company was registered on the 27th ult. 
with a capital of , divided, into 500 
founders’, 1000 pref: , and 3500 ordinary 
shares of £1 each, to purchase the * patent 
No. 12,839, dated 14th August, 1889, from J. 
Coley- Bromfield, for improvements in connection 
with the manufacture of iron and steel, also with 
that of smokeless fuel, and to work, use, and 
develope the said patents. The subscribers 
are :— 





F. Fitzgerald, 124, Chesterton-road, W., clerk .. 

A, Palmer, 10, Atherstone-terrace, a sak 

C. A. _Babletrom, 30, Great Coram-street, W.C., 

CEE. a nc eo., $4" Sea: OK Abbss ak we 

J. T. Field, 41, Threadneedle - street, E.C., 

ORO as Fes ce cs 1ne tee. os 

W. Wallis, 41, Threadneedle - street, E.C., 

ED + og bel as: ee 00, ce eh Me 

W. Mitchell, 75, Alkham-read, Stoke Newington 

G, R. Ruxton, 8, Percy-villas, Forest Hill .. .. 

Registered without special articles. Solicitors, 

Burdett Cunningham and Co., Palace-chambers, 
Westminster, 8, W. 


1 
1 
1 
1 
1 
1 
1 


War and Sporting Smokeless Powder Syndicate, 
Limited. 


This company was registered on the 22nd ult. 
with a capital of £8000, in £1 shares, to carry on 
the business of manufacturers of and. dealers in 
ordnance of all kinds, guns, torpedoes, arms, 


2 | contains a li 





weapons, and all kinds of ammunition, The 


subscribers are :— 
Ww. oe Coen, 461, East India Dock-road, E., 
© bes Bed (44: eens. ge SS Len 665) aa; we 
M, Catt, 25, Olinda-road, N., clerk... .. .. .. 
A. ©. Ponsonby, 103, Ebury-street, 8.W., ship- 
Ns) gece Baa iee oki: wefan ae yee 
E. A. Gibson, 27, Norcott-road, N., broker .. .. 
T. Avramanchis, Goldhawk-road, W., merchant 
W. Forester, 26, Black Lion-road, Hammersmith 
M. Defries, 51, Sutherland-avenue, W., merchant 


The regulations of Table A mainly apply. 
Regeievel clan 9 Ge Tl, Wilton - desk 


ee 


Finsbury, 








THE DEATH I8 ANNOUNCED of Mr. J. Arnold 
Andrew, senior partner in the firm of Jno, Hy. 
—* and Co., Toledo Steel Works, Shef- 
field. 


THe JuNioR ENGINEERING Society, — On 
Saturday afternoon last a party of members 
of this society visited the Tower Bridge Works. 
They were received and shown over by Mr. E. W. 
Cruttwell, the resident engineer, who kindly 
afforded every facility for a complete inspection 
of the bridge so far as it has advanced, and 
explained its construction and erection. Since 
the society visited the works in March of last 
year iderable progress has been made. The 
steel columns have been erected at the piers and 
abutments, and the other parts so far pushed 
forward that the suspension chains supporting 
the shore s will ae be proceeded with, 
The fixed girders on the piers, between which the 
girders of the opening span rotate, have been 
placed in position. Inthe north pier the -accu- 
mulators are being fixed. The masonry with 
which the steelwork of the pier and abutment 
towers is to be surrounded is stored on the 
oan, and the setting of it will soon be com- 
menced, 


SuBMARINE GuNs.—The approaching trials of 
the Destroyer’s new submarine gun will be 
welcomed by many who think that this invention 
of the distinguished engineer, Captain Ericsson, 
has never yet been thoroughly tested. In 
former trials in this country it worked to his 
complete satisfaction with dummy projectiles ; 
but the naval authorities wanted it tried with 
charges of the high explosives which it would 
use in actual battle, and declined to 
undertake this, holding that the Government, 
and not a private citizen, should do it. In 
England, where also a submarine gun was tried, 
it unfortunately burst on the first round, in which 
a charge of high explosive was used in the 
rojectile, although the disaster seems to have 
Coon ascribed by its friends here to the use of a 


detonator made in that fw le The very 
liberal Ss of 30,000 dols. by Congress 
for a submarine and for all ied experi- 


ments conclusively to test its capabilities for 
service have insured the construction of a much 
better gun than the one originally made. Even 
that, however, in Ericsson’s judgment, had 
demonstrated all that was ed, up to the 
point of use with actual charges of high explosive ; 
so that now the new one will confidently be 
per to go on and give a complete and final 
exhibition of what the system can accomplish in 
actual warfare.— New York Times. 


THe GREAT WRECKS OF A CENTURY. — A 
recent impression of the St. James's Gazette 
of the must famous and disastrous 
wrecks of the last hundred years :—H.M.S. Royal 
George, wrecked off Spithead, 600 perished, 1752; 
Halswell, East Indiaman, 386 perished, 1786 ; 
Royal Adelaide, wrecked on the Tongue Sands, 
off Margate, over 400 lives lost, 1850; Birken- 
head, troopship, wrecked in Simon’s Bay, South 
Africa, perished, 1852; Royal Charter, 
wrecked off the coast of Anglesea, 446 lives lost, 
1859 ; Lady Elgin, sank through collision on Lake 
Michigan, Mr. Herbert Ingram, M.P., founder 
of the Jllustrated London News, and his son 
drowned, with 285 others, 1860; the London 
foundered in the Bay of Biscay, 220 persons 
perished, —., . G. V. Breoke, the 
tragedian, 1866; H.M.S. Captain, foundered 
near Finisterre, 472 lives lost, 1870 ; Northfleet, 
run into off Dungeness, about 300 lost, 1872; 
Atlantic, White Star Liner, wrecked on Meagher 
Rock, 560 lost, 1873 ; H.M.S. Eurydice, capsi 
near Ventnor, about 300 lives lost, 1878; 
Princess Alice, pleasure steamer, run into in the 
Thames, near Woolwich, by the Bywell Castle, 
between 600 and 700 lives lost, 1878; Grosser 
Kurfiirst, sunk by collision, 300 perished, 1878; 


Kapunda, emi t ship, sunk off the East 
Coast of South America, over 300 lives lost, 


1887 ; H.M.S. Serpent, wrecked off the coast of 
Spain, 200 lives lost, 1890. 


INSTITUTE OF MARINE ENGINEERS.—A meeting 
of the Institute of Marine Engineers was held in 
the horne-rooms, Stratford, on 28th April, 
Mr. J. H. Thomson, vice-president, in the chair. 
A digest of the last paper on ‘Pressures in 
Compound oe by Mr. D, McMillan, was 

pared by the council, and read previous to 
the discussion taking place. Mr. McMillan 
illustrated by means of diagrams, taken for the 
purpose, the various conditions of working a 
compound engine, having regard to the cut-off, 
area of cylinders, position of cranks, &c. An 
anima discussion ensued. Mr. Gray and 
Professor Elliot—of the South Wales University 
—explained the theoretical considerations in 
designing engines. Professor Elliot stated that 
he found a gain of 20 per cent. in com- 

unding an engine and raising the pressure. 
The discussion was continu by Messrs. 
Duncan, Sommerville, Weir, Scobie, and others. 
Votes of thanks were cordially given to the 
author of the paper and to the chairman by 
Messrs. J. Nicoll and J. Mc. F. Gray and 
Messrs. Thorburn and W. M. Thomas _ respec- 
tively. The honorary secretary stated that the 
meetings to follow on the 12th and 26th May will 
complete the first half of the session. Papers 
will be read on these dates. The dinner of the 
Institute will take place at the Holborn 
Restaurant on the 20th May, when it is hoped 
a representative gathering of marine engineers 
will be present to hear the inaugural address 
by the president, Mr. P. Denny, LL.D. 





THE PATENT JOURNAL. 
Condensed from “' The IUustrated Oftcial Journal of 


Application for Letters Patent. 
ape smbaninaead tus puemmiotied tik oe 
name 
printed in italics. at 


24th April, 1891. 
7098. Traininc Gear for Gun Mountinos, M. Yaman- 
ouchi, London. 
7099. Reveasine Licuts used in connection with Lire 
Buoys, R. Whitby, London. 
7100. Coin-rreED Apparatus, J. H. Boeken, London. 
7101. Securinc Cuinprey’s Napkins, J. Manners, 


ndon. 
7102. Mowers for Mowinc Grass, A. W. Mantle, 


ion. 
7108. Gum Stick or Pencit, W. Townsend, London. 
7104. Toy Steam Encines, J. Jackson and E. Smith, 


London. 
7105. Currinc Strong, J. Y. Johnson.—(H. Wyss, H. 
Balluet, and A, Quentin, France.) 
7106. Decotourisine Liquors, A. Huillard, London. 
7107. TeLescoric Lappers, J. H. Heathman, London. 
7108. Permanent Way of Rattways, E. Saunders and 
F. Sterzing, London. 
7109. Savery Vatves, F. W. Fisher, London. 
7110. Heatinc Boxes for Merau SuEETs, G. Morgan, 
London. 
7111. Horsesnogs, C. J. Jutson and F. A. Poupard, 
London, 
25th April, 1891. 
7112. Currer and Cieaner for Fincer Naiis, C. C. 
Bu and R. T. Garrett, B yj 
"e OOD-BUNDLING Macuines, H. F. Ratherham, 
7114. Partour Game, A. Hand, Liverpool. 
7115. Bearinos, &., for Suarts, H. K. Austin, Bir- 
-_ 
“= ee Fiat Carps, J. Higginson, jun., 
m., 
7117. Wispinc Macuinery, T. and J. H. Pickles, 
chester. 
7118. Packixe, W. J. H. Hanchett and J. W. Brown, 
anchester. 
= Paper, W. Greig and J. Greig, Dart- 
7120. Disintecnatine Fisres, E. Partington, Man- 
chester. 
= Bicycies and other Ve.ocipgpgs, J. H. Smith, 
anc’ 4 
7122. Taps for Drawinc Orr Liquips, F. Smith, 
Manchester. 


7123. FIREPLAces, J. Richmond, Loudon. 
7124. Game Pxiayina Instruments, W. Emmett, 


London. 
7125. Emercency Borts for Doors, J. M. Kennard, 
London. 





7126. Evectric Lamp Suspension Firrinos, H. and J. 
Jensen and Woodh and R United, Ld, 
London. 

7127. Proper Workine of Evecrricat Be.is, &c., 
H. Jensen, J. Jensen, and Woodhouse and Rawson 
United, Ld., London. 

7128, Steere, &c., Motion of Boats, T. B. Heathorn, 
London. 

7129. Rirte Curr for Cycies, D. 8. Roberts and J. 
Davies, Manchester. 

ay = — Open of Garpen Licuts, J. Jarvis, 


mbridge. 
7131. BorrLe-wasHine Macuings, F. Foster, London. 
7132, CuiLpRen’s Cots, G. W. Moon, London. 
7133. Preventino Saurties Fiyine Ovrt, W. Cottrill 
and W. Brown, Manchester. 
7184. Tosacco Pirgs, G. and J. McLeod, Hawick, N.B. 
7135. Currinc Precious Stones and Gems, F. 8. 
Powell, a 
7136. Carnpinc Encrngs, T. Knowles, Manchester. 
big es Hurpies and Fencinc, M. H. Newton, 


E. Wehrli, 


mdon. 
7139. Locomotive, A. A. Common, London. 
7140. Rerminc Atconotic Liquors, 8S. Mason, jun., 


7138. Factncs or Coverinc P.ates, 


on. 
as a for Wueexs of Bicycues, &c., 8. J. Banks, 


mdon. 

7142. VerticaL, Donkey, or Marine Borers, W. 
Denton, London. 

7143. SHe.ves for SHow-cases, &c., Elkington and Co. 
and 8. F. Rollason, London. 

7144. Tramways, I. W. Boulton, Ashton-under-Lyne. 

7145. Apparatus for FiusHinc Drains, W. T. Allen, 
Birmingham. . 

7146. Car Cour.ines, W. H. Munns.—(/. EF. Mullins, 
United States.) 

7147. Wueet, W. H. Munns.—(4. K. Stone and G. 
Miller, United States.) 

7148. Cover for Carnriaces, B. F. Partri 

7149. Ramtway Station Inpicators, J. 
London. 

7150. Iron and Sree, N. Lébédeff, London. 

7151. Cueck Tiuts, J. Baker, London. 

7152. Suirtine Seats of Roap Veuicies, R. G. Goudie, 
Glasgow. 

7153. Surveyine the Distance of Ranogs, J. Macnab, 
Glasgow. 

7154. Brusues, A. Hodgkiss and G. H. Lamming, 
Bradford. 

7155. Fitter Pomp, H. Nordtmeyer, London. 

7156. Curistmas GreetTinc Carps, C. Heymann and 
E. Schmidt, London. 

7157. Governors for Gas, &c., Motors, A. Altmann, 
London. 

7158. Vaporisep PerroLteum Burners, A. Altmann, 
London. 

7159. HERMETICALLY CLosinc Giass Tues, F. Walter, 
London. 

7160. Propucinc a Hermeticat Sear, F. Walter, 
London. 

7161. Fire Licuters, C. R. Bonne.—(B. Fischer, 


Austria.) 
7162. Printinc Consecutive Numerats, L. Kucharz, 


, London. 
Hartigan 


7163. Decoratinc Picture Frames, H. Huppertz, 
Loudon. 

7164. Urensit, for Steaminc Puppincs, M. Close, 
London. 


7165. Inpicatinc Suppty of Oats, C. R. Bonne.—(V. 
Kanduth, Austria.) 

7166. Carpinc Macurnes, A. A. Dolder, London. 

7167. Erectric Arc Lamps, T. Harden and F. E. 
Pearl, London. 

7168. Voiraic CeLts, G. Wester, London. 

7169. CanpLesticks, 0. Stehle, London. 

7170. Printinc Macuines, M. Young, Glasgow. 

7171. Dres, G. Robertson, Glasgow. 

7172. Urinisinc Liqguip Fort in Fire- spoxes, D. 

mgeour, London. 

7178. Hotopuotes, G. 8. Grimston and E. Wilson, 
London. 

7174. Evrecrric Arc Lamps, G. 8. Grimston and E. 
Perrett, London. 

7175. Couptines for Rairtway Wacons, G. J. Belling- 

» London. 

7176. Horsrsnogs, J. McGillivray, London. 

7177. Warp Lace Macuings, C. 8. Shaw, London. 

7178. Dynamo Macuines, C. J. Hall and Rk. Hammond, 
London. 

7179. Iron Tuses, E. Walker, Heckmondwike. 

7180. CycLe Sappiks, A. Finn, Birmingham. 

7181. Borrie Storrers, 8. Siemang, London. 

7182. TRansMission of Power, H. 8. Price.—(W. S 
Hall, Japan.) 

7188. MANUFACTURE of PitcH Cuamns, J. A. Snowdon, 
London. 

7184. ArtiriciaL Stonz, W. W. Horn.—(W. LZ. Mason, 
T. W. Blakey, and J. A. Wright, United States.) 





7185. Botr Curren, W. W. Horn.—(W. L. Dutcher, 
United States. 

7186. Dis for PuorocrarHic Piates, H. Wilkinson, 
Cheshire. 


7187. Evaporatine Apparatus, 8. M. Lillie, London. 
7188. Carsurettors, M. Merichenski, London. 

7189. Merauuic Packine, P. W. Willans, London. 
7190. Manuractcre of Cement, E. M. Thomlinsen, 


mdon. 
7191. - ee of Water to Steam Bortenrs, T. Morten, 


London. 

7192. Pastinc Cop Bortoms, A. Richardson and H. 
Roberts, Rochdale. 

7193. Ammunition, J. Y. Johnson.—(J. A. C. de 
Latouche, France.) 

7194. Fasrenincs for Winpow Sasues, E. Jones 


Liverpool. 
7195. Vatves for Psrumatic Tires, J. 8. Smith, 
London. 
7196. Harnvestinc Macuines, W. H. Barker, London. 
7197. Boot-trres, G. H. Stephens, London. 
7198. Automatic or CoIn-FREED Macuines, P. Everitt, 


London. 
7199. Cookin Urensi1s, T. Wetscherek, London. 


7200. Revotver, F. Morphy.—(R. de Zerman, 
Roumania.) 
7201. Suorrer for Puorocraraic Cameras, H. M. 
fy ion. 


7202. Manuracture of Coxg, F. J. Jones, London. 

7208. ApsJusTaBLeE Tor Centre for Rupper Heaps, 
T. G. Stevens, Swanscombe. 

27th April, 1891. 

7204. Execrric ALaros, W. land, Chiswick. 

7205. Issectinc Gasgous Liquips, The Gaseous and 
Liquid Fuel Supply Co., and B. H. Thwaite, Man- 
chester. 

7206. Mair Carts, J, Caley and B. Parker, Bradford. 

7207. Srorpperinc Borries and Hottow Ware, D. 
Rylands, Barnsley. 

7208. Vatve Gearine for Steam Enoines, T. Elcoate, 
Stockton-on-Tees 

7209 Fasteners for Winpows, &c., W. Eddleston, 

‘ax. 
7210. Incanpescent Lamps, G. A. Jarvis, Salop. 
7211. Piz and Puppine Disu Cotxiars, &c., P. Tracy, 


mdon. 
7212. Steam Steerixc Macuinery, 8. Alley and J. A. 
Mac Ww. 


7213. Gas Motor and other Excines, H. Williams, 
Manchester. 
7214. Utitistnc Sawpvust for Ornaments, A. Watt, 


ie em 

7215. Fastentnes for Fasrics, &c, P. H. Williams, 
Surrey. 

7216. Treatine Mat, J. Jones, Liverpool. 

7217. Frrtines for TeLecrara Ports, W. E. Langdon, 


Derby. 
7218. Drittinc Hoxes, J. W. Bradley and D. Black, 
Bradford. 


7219. Founpry Spinpie for Mov.pine, R. Ryley, 
Lancashire. 

7220. Supstrrure for Raitway Foa Sienaus, J. and 
G. Wilkinson, Manchester. 

7221. Unique Picrure-nai Heap, D. E. Blackhurst, 


Birmingham. 

7222. Knire Cieaninc, &c., Mecuanism, E. O'Hara, 
Keighley. 

7223. Motive-power, C. Charl , Manchester. 

7224. Weicainc Macutnes, 8. Washington, London. 


7225. TeLerpHonic Transmitrers, G. A. Nussbaum, 

on. 

7226. FiexisLe Trres for Bicycies, W. B. Thompson, 
Dundee. 

7227. Mirror CaLenpar, G. 8. Colvin, Glasgow. 

7228. Leatuer Bevtine with Stee. Facrne, E. Nagel, 
London. 

7229. Se.r-actinc Hoox for Hotpinc Doors, G. 
Cooper, London. 

7230. VeLocreepes, G. Lilwall and T. Harrison, Strat- 
ford-on-Avon. 

7231. Comprnation of HANDKERCHIEF and Poucs, A. 
Edmonds, London. 

7232. Scrptyinc Fuer to Furnaces, J. Whitehead, 
London. 

7233. Drivinc CHatns for Cycies, C. H. Brampton, 
Birmingham. 

7234. Grates, G. Rieunier, Birmingham. 

7235. “‘ Perrection” Pipe, 8. H. E. Foxwell and H. 
Tomlinson, London. 

7236. Tires for Raitway Veuicies, O. Morris, London. 

7287. Game, R. Crosse, London. 

7238. Game of Briuiarps, R. Crosse, London. 

7239. Too.s for Curtine, &c., Bawps for Looms, A. and 
C. F. Krafft, London. 

7240. Pockets, P. M. Turquand, London. 

7241. Evastic WHEEL Tires, W. Pilkington, London. 

7242. ELectkIcaLLy CHARGED Pixs, H. Bate, London. 

7243. Gor CLuss, G. F. Twist, London. 

7244, Fixine Patterns on Carps, W. H. Goodrich and 
C. Lett, London. 

7245. Rorary Air Enornes, R. Haddan.—(H. Miiller, 
Germany.) 

7246. Corsets, A. Schaefer, London. 

7247. Be.t for Preventine Derormiry,C. R. P. Klem, 
London. 

7248. Watcu Stanp, E. J. Mayhew, London. 

7249. Drencuine Borris, &c., J. H. and A. 3. Day, 
London 

7250. CrrcuLar Saws, W. Hoare, London. 

7251. Taickentne O11, W. N. Hartley and W. E. B. 
Blenkinsop, London. 

7252. Licutine and Extrycursuine Gas, H. Howell, 
London. 

7253. Pacine and Fouioinc Books, A. B. Harrison and 
C. N. Rickinson, Chelmsford. 

7254. Capinet Waitrnc Tasies, &c., W. H. Brand, 
London. 

7255. Hoiper for Reets of Corron, &c., R. Southwell, 


mdon. 

7256. Prowinc Caps or Expiopers, &c., V. Alder, 
London. 

7257. Propucine Dravout. J. Y. Johnson.—(La Société 
Geneste, Herscher and Cie., France.) 

7258. Dyes, J. Y. Johnson.—( The Badische Anilin and 
Soda Fabrik, Germany.) 

7259. Sramp Detivery Macuine, A. Hollinshead and 
W. Langdon, London. 

7260. Game, H. Frette, London. 

7261. ELEcTRO-DEPosITION of Mrtats, &c., E. Dénorus, 
London. 

7262.{SUPPLYING PULVERULANT MaTERIAL, C. Schlickey- 
sen, London. 

7263. Motive Power Apparatus, J. Collier, London. 

7264. Saor Lacgs, F. P. Osterman, Germany. 

7265. Toys, N. Erbsloh, London. 

7266. BicycLe Lock-steerine Device, 8. Burgess, 
London. 3 

7267. Feepinc Water into Borers, &c., J. Murrie, 


asgow. i 
7268. CarTRipce Hotper, O. H. J. Krag.—{E. Jérgen- 
sen, Norway.) i 
7269. Spreapine Disc for Gas-BURNERS, A. Ephraim, 

London. 

7270. Brakes for Ventcues, T. Klein, London. 

7271. Desk or Copy-HOLpER, A. J. Boult.—(W. J. Still 
and §. J. Moore, Canada.) 

7272. CoxverTiING AMYLACEous SvusstaNces into 
SoLusLe Propucts, W. P. Thompson.—(A. H. 
Jacques, Belgium.) 

7273. Pen-HoLpgers, J. 8. Foley, London. 

7274. Toy, C. L. Clarke, Manchester. 

7275. Prrca or Driving Cuains, A. J. Boult.—(T7. 
Moron, United States.) 


28th April, 1891. 
7276. Cuarts for DRartinc GARMENTS, H. G. Kennedy, 


London. 
= Fotpinc Seats, J. Gilfillan and J. Harper, 
Ww. 
7278. Opentna and Cosine Circuits, G. Percival, 


rk. 
7279. DisinrecTinc WaTER Ciosets, W. H. Withington 
‘anchester. 
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7280. Nava Lire Savinc Dress, I. Simons, 
Lond 


on. 

728L. Caps, I. Simons, London. 

7282. Process for Makinc Pyroca.uic-acip, W. H. 
Claus, Middleton. 

7283. TeLecrapay and TeLerHony, A. R. Bennett, 
London. 


7. Gas ear G. M. Cruikshank. —(J. Bergeon, 

FETMARY. 

7285. Bexts for the Cure of Hernia, J. Yates, Little 
Bolton. 


7286. Cooxuye UrensiL, R. Rogers, Birmingham. 

7287. ApverTisine, J. A. Yeadon, Leeds. 

= , oar Appviance, J. Maclagan and J. M. Mallock, 
ee. 

= Supports or Rests for Caarrs, &c., A C. Howell, 


7290. Covertnc Cytinpers with Carp Fitters, J. 8. 
Dronsfield, Manchester. 

7291. Scarr Pins, T. Perks and Sons and B. J. Perry- 
man, London. 

7292. Appiication of Exectricrry, H. Nehmer, 
London. 

7298. Lockinc Ramway Sienars, R. G. Marks, 


on. 
= Mart Carts and other Veniciss, A. E. H. Payne, 
7295. Avromatic Pips-coupLers for Raitway Cars, 


J. ~~ * we 

72 DucaTIONAL Tot Apparatus, J. C. Barrett, 
London. 

7297. Macaine for Scourrnc Grain, D. E. Sibley, 
London. 


7298. BREECH-LOADING OrpNaNcE, G. Gerdom and J. 
H. Reynolds, London. 

7299. Rock Dritts, P. de Batre, Glasgow. 

7300. VeLocrrepgs, D. Albone, London. 

7301. TRANSFERRING Mais, W. Tozer, F. B. Stanton, 
and H. B. Stanton, London. 

7302. Steam GeNeRaToRs and CrrcuLaTina BorLers, 
I. O. Jarkovski, London. 

= Lirtinc Jacks, T, Maxon, E. C. Boyer, and T. 


ndon. 
7304. Case for Coytarninc Neep.es, 8. T. Amsden, 


ion. 

7305. Tea-pots, T. R. R. Davison, London. 

7306. CLosinc, &c., Water Conpuits, A. Wolfsholz, 
London. 

7307. Drmect-actinc Encines, H. E. Newton.—{C. C. 
Worthington, United States.) 

7308. Evecrric Musica, Instruments, P. E. Singer, 
London. 

7309. Hotpinc Metat to Emery Waes1s, A. Bishop, 
Londen. 

7310. Topacco Boxes, J. Wedderburn, London. 

73i1. nae Wassine Macurinery, W. J. Anderson, 

mdon. 
7312. ProrocrarHic Prixtinc, W. W. J. Nicol, Bir- 


7318. Gas EXPLosive Excines, C. W. Pinkney, 
London. 


Ds 

7314. Pencit Hotpers, G. Murat, London. 

7315. Exvecrricatty Scupptyinc Hor Warer, M. W. 
Dewey, London. 

7316. Treatinc SHeet Metat Pvares, 8. Y. Buckman, 


London. 
7 AXLe-boxes, H. H. Lake.—(G. F. Godley, United 
tes. 


7318. Caurns, A. Spies, London. 

7319. Manoracture of Boots, H. G. Harris, London. 

7320. Sicn Lerrers or Symsois, L. Schlentheim, 
London. 

7321. Frexrete Prorecrinc Case, J. B. Garnier, 
London. 

7322. Ovens, E. Edwards.—({M. Fricke, Germany.) 

7323. Recorprinc METEOROLOGICAL INsTRUMENTS, G. 
Meyer and A. Redier, London. 

7324. Process of Benpinc MOoTHER-OF-PEARL, R. 
Furtner, London. 

7325. Locks of Fire-arms, J. C. Fell.(W. H. Whitney, 
United States.) 

7826. “* KwuckLe” Jouvts for Lanpinc Net Hanpies, 
W. T. Hancock, London. 

7327. Sreecs for Dresses, E. Thomson, London. 

7328. Fastenincs for Snogs, &c., B. Bernstein, 
London. 

7329. TyPs-composinc MacuiNgs, F. Wicks, London. 

7330. Hemp Brake and Cieaner, J. D. and J. H. 
Shely, London. 

7331. Tecerpones, C. D. Abel.—(Société Général des 
Téléphones—Reseaux Téléphoniques et Constructions 
Blectriques— France.) * 

7332. Crock Mecuantsm, A. J. Boult.—{S. Willeock and 
8. Davison, Canada.) 

7333. DyNamo-ELecTRIC Macuines, W. P. Thompson. 
—(F. Tischendirfer, United States.) 

7334. Cuarn-cLeaninc Devices, A. J. Boult.—(R. 
Kneisel, Germany.) 

7335. Rice, W. P Thompson.—{F. Lanhoff, United 


7336. Extractinc Juice, A. J. Boult.—(G. Castanos 
and G. L, de Lara, France.) 

7337. Trusses, W. P. Thompson._(F. W. Christians, 
United States.) 

7338. Cranes, F. N. Dixon, London. 

7339. Maxine Pieatines, Rucuines, &c., C. G. Hill, 


ion. 

7840. ~ ened Breap, N. Browne.—(L. Nagacls, Bel- 
gium. 

7341. Macuives for Jomstinc Staves, J. Plenkharp, 
London. 

7342. Currer-neaps for Woop-workinc MACHINES, 
8. J. Shimer, London. 

7343. Caps, C. A. Jensen.—(C. Schroeder, United 
States.) 

7344. MecuanicaL Movements, C. A. Jensen.—{L. S. 
Edleblute and F. Mueller, United States.) 

7345. ARTIFICIAL HuMAN Mity, R. Rick and O. Dahm, 

mdon. 2 

7346. CALCULATING Apparatus, EB. E. Matsson, London. 

7347. Maxine Bricks, &., C. Kimplen, London. 

7348. — SuspenDer for Lamps, &c., V. Laporte, 

ndon. . 

7349. Mup or SprasH Guarps for VeLocrpepes, C. 
Byrne, London. 

7350. Fastentscs for Burton Boots, W. G. Stoneham, 
London. 

7351. Cure of Disease by Massacre, H. C. Braun and 
A. F. Lloyd, London 

7352. Amn-T1iGHT ManHoLte Covers, H. Conolly, 
London. 

29th April, 1891. 


7353. Evecrric Rattway Systems, J. P. Bayly.—(D. 
G. Weems, United States.) 

7354. Steam Stamps, E. 8. Brett, Birmingham. 

7355. EvectricaL Firrines, E. and W. Atkins, Bir- 
mingham. 

7356. STRAIGHT-BAR KNITTING Frames, G. Lindemuth, 
Manchester. 

7357. Bicyoie Tire, G. D. and D. Talintyre, Gateshead- 
=e 

7358. Prepartnc Tomatoes, H..A. Snelling, London. 

7359. SypHon FLusutnc Cisterns, J. Merrill, Sheffield. 

7360. Lantern, W. Davies, Hertford. 

7361. Removine the Srorrer of a Borrie, W. Davies, 
Hertford. 


7362. Recoverrnc SvuipHurovus Acip, C. Kellner, 
Manchester. 

7363. Apparatus for Heatinc and Cooxine, P. H. 
Williams, Egham. 

7364. Boot for Warminc Cop Fest, J. J. Brockett, 
Northampton. 

7365. Separatinc Ores of Trx or other Merta.s, W. 
Nance, Halifax. 

7366. SEEDDING Motion of Looms, T. M. Wormald and 

G. Washington, Halifax. 

; Typewriters, H. B. Cox, London. 

7368. TRaveLiinc Trunks, R. Challenor, Keighley. 

7368. CycLe Gearine, J. W. Smith and FP. G. Abbots- 
ford, Simingios. 

7370. Grazinc EARTHENWARE Pipes, &., T. H. Hunt, 


‘ax. 
7371. Prepayment Gas Meters, W. Cowan, Glasgow. 








7372."Actuatinc Hammers, R. Bolton and W. C. Moun- 
jon. 
7378. Lamps for Licutrne, &c., T. and J. T. Woodward, 
on. 
7874. Security Sarery Fasrenine, &c., F. J. Palmer, 


London. 
7375. Coecine Mitxs, T. Manchester. 
7376. Printinc Psoros, B. Krantz and H. Zeissler, 


London. 
7477. Mournine Stationery, F. W. O. Ward, Henley- 
on- 
7378. Sarery and other Macuines, &c., J. Jackson, 
Bi ‘ham. 
79. a Tares, Rorses, Bets, &c., T. Shaw, 
ion. 


7380. Apvertisinc, J. Ashworth, 8. Morris, C. A. 
Bown, and G. Cocks, London. 

7381. Scissors and Crocuet Hook, J. R. Topham, 
Nottingham. 

7382. Preventinc Boot Tonevrs from S.iprine, J. 
Mo , Bristol. 

7383. Preventinc Sickness, J. Scott, R. McPherson, 
and A. C. Cousens, Glasgow. 

7384. Heatinc Warer, J. Marsland and E. and T. 
Coldwell, Huddersfield. 

7885. Saw Tastes for Use in Larues, H. A. Miles, 
Birmingham. 


7386. Brake Mecuanism of Venicies, L. Roberts, 


7387. Rotiers, T. Speight, J. Jarvis, and A. Sellers, 
Bradford. 

7388. A Sare Fire Licuter. H. G. Froud, Dorset. 

7389. Barret Botts, H. Hill, London. 

7390. Fixisc CarriaGE WHEELS on AXx.Es, J. W. Scho- 
field, Sheffield. 

7391. Crusner for Fisrovus Mareriats, T. Burrows, 
London. 

7392. Roiiers for Scrapinc Leaves, &c., T. Burrows, 
London. 

7393. Or. Cans and Vent Peos, T. H. Price and W. 
Heath, Birmingham. 

7394. Saots, &c., W. G. Bloxsom and A. Stuart, jun., 
Fdinburgh. 

7395. LaTues, J. A. P. Adams, London. 

7396. Spanners, H. W. Prosser, London. 

7397. Roit-vp Lats Mat for Launprres, T. W. Harris, 


ion. 

7398. Takinc the Measure of Garments, C. Pomor, 
London. 

7399. Srrrroon, &c., G. Pullin, London. 

7400. Ax.tE JourNaLs, P. Rizzoni, London. 

7401. LeatHer Parinc Macuines, W. Hartmann and 
J. Thomson, Live 1. 

7402. Hoipine and Soonnies the Fixcers in Writinc, 
A. D. Jolly, London. 

7403. ANTIROLINE Harp, R. L. Darby, London. 

7404. Provectine Siens, T. J. Gawthorp, Lendon. 

7405. Toastinc Fork, E. Bagnall, Wolverhampton. 

7406. Innaver, C. Toussaint.—(P. Lescarret, France.) 

7407. Percussion Fuses for Prosecries, G. Hills, 

on. 

7408. Tanks for Ice-makine, H. J. West, London. 

7409. Cameras, M. A. Weir, London. 

7410. Wueets for Bicycies, R. Jewell and A. J. 
Vickers, London. 

7411. Cammngy Cow, W. M. MacKinnon, London. 

7412, Innauers, P. de Moine, London. 

7413. Lockinc Device for Lirrs, &., T. Seward, 
London. 

7414. Envevopgs, J. L. Pfungst, London. 

7415. Encrye Governors, 0. L. Kummer, E. Fischin- 
ger, and H. Leck, London. 

7416. Sewine Macurnss, F. J. Wilson, London. 

7417. Topacco Pipes, &c., T. Taylor and T. Hulme, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 
443,273. Exevator, C. E. Foster, Washington, D.C., 

Filed April 17th, 1890. 
Claim.—{1) The combination, with the cage, elevator 
engine, and as and starting device thereof, of a 


fied. (5) The piston G, provided with the split_peri- 
pera 41, the wi vt strap 44, and the edfost- 
screw 43, su! y as described and 

specified. (6) In an engine, the herein 
Seestinela adjustable cylinder consisting of the lowerand 
upper parts 31 and 82, which together form externally 
a plete cylinder with sq d ends, said lower part 
$1 having a cylindrical tenon 33, that extends to the 
top: of the satd cylinder, and a groove extending from 





yy 





Wpstzcrinesrn 


end to end upon each side of said tenon, the upper 
part bee to receive said tenon, and said 

31 and $2 being divided at the — and of 
said cylinder on a horizontal line and fitted to come 
together on said line, the wedges 34, threaded at their 


ends and in said grooves, and the nuts 85 on 
said wedges at the squared ends of said cylinder, sub- 
stantially as described, and for the purpose specified. 
443,524. Burren ror Picker-starrs or Looms, J 
Ingram, ware Mass.—Filed May 4th, 1839. 
Soon ase bod sind with lateral ange 4 
el ited hollow a 
at one side for attachment to a loom frame, a bolt 
fitted to slide in one end of said body, a buffer 
secured to the stem of said bolt and sliding in the 
opposite end of said body, a cushion of flexible material 
secured to the outer face of the buffer proper, and a 


(443524) 






perreriry 


coiled spring dis found said bolt within the 
oa (2) Ina buffer for picker-staffs, a body provided 
with a rectangular chamber open at one end and 
having a bolt hole in the opposite end and an attaching 
flange thereon, a bolt ‘ing in said hole, a buffer 
proper having a head at right angles to its body and 
secured to said bolt, a flexible cushion on said 


and a coiled di within said chamber 

around said bolt subetan ially as described. 

443,532. Pu.somerer, FE. Lund, jun, Stretford, 
England.—Filed October 22nd, 





fixed and movable pulley within the well, the bi 
— connected to operate the stopping and starting 
evice, a continuous cable passing round said pulleys 
and disconnected from the cage, and a cable-tighten- 
ing device upon the cage, substantially as set forth. 
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(2) The combination of the cage, stopping and starting 
device, movable pulley at one end of the well con: 
nected with said device, fixed y at Se ape 
end of the well, continuous cable passing said 
pulleys and disconnected from the cage, and a cable- 
tightening device provided with leys outside the 
and with'an operating handle within the cage, 
substantially as set forth. 
443,476. Steam Encine, J. 7. Case, Bristol, Conn.— 
Filed October 30th, 1889. 

Claim.—(1) In an engine having oscillating cylin- 
der and piston, the combination of the steam chest E, 
having cylinder chamber 23 and steam c! bers 28 
upon each side thereof, and the reversible cap H, 
30 for registering with either 


cylin , e wi : 
at their ends, and the adjusting nuts substantially as 
escribed, and for the fied. (4) The 


Spo! 
$8 and confron’ corner. of the w part 39, said 
split ring fomiaee continuation of the 


oPbstabtaly ts described and forthe purpose sped 





J 1888. 

Claim.—A pulsometer having its steam inlet chamber 
provided at bottom with valve seats at a more or less 
obtuse angle and a fulcrum between them, a removable 
tilting valve superposed upon said fulcrum, and 
removable end plates having bevelled projections 
form contracted contact points at the respective 
ends of the valve adjacent to said fulcrum, subst: 


$< 


443,769, Drive Cuam, 0. P. Hurfrrd, Chicago, I,— 
Filed July 15th, 1890. ere: 
Claim.—A flexible chain comprising a series of 
socket links having key-hole slots on the 0; ing 
sides thereof merging in openings in the ends thereof, 





with an independent series of links having balls at 
each end thereof ada) for engagement within the 
sccket of the said socket links, 


443,782. Vatve Gear, H. P. Morgan, South Norwalk, 
Conn.—Filed September 1st, 1890. 

Claim.—The com tion, with the valve chest and 
valve rod of a steam engine, of a bushing ha’ its 
outer end closed and ded at its inner end with an 

lar shoulder w! erates with another part 
of the valve chest to form a joint, the bushing and 
valve rod being coupled for rotation together, but free 
for inde; ent longitudinal movement of the rod, 
substantially as di ibed. In a cut-off valve gear, the 
combination, with the valve rod, of a rotatable ishing 
coupled with the rod for rotation therewith and pro- 
vided at its inner end with a shoulder, a head in which 
the bushing is mounted and having its inner end 
adapted to form a steam-tight joint with the said 
shoulder, a hand wheel secured to the outer end of the 
sleeve for rotating the same, a located in the 
outer end of the bushing and pro bcting through the 








ted 


hand wheel, a cl ing wheel on the outer 
end of the plug, which is threaded, and a washer inter- 

tween the two wheels and forming a point of 
purchase for the latter in pulling the bushing out- 
wardly to draw the shoulder inst the end of the 
head and thus lock the bushing inst rotation and 
form a ht joint, substantially as described. 
In a cut-off é gear, the combination, with the valve 
chest, of a head removably attached thereto, a rotat- 
able ae mounted in head, a cut-off valve rod 











tially as hereinbefore specified. A cubical tilting valve 
forming — edges p all of its with valve 
faces on res) ive sides of each pivotal edge, in 
combination with a pair of itely-inclined valve 
seats adjoining each other at an obtuse re-entrant 
angle, which constitutes the fulcrum of the valve, 
ny gd as hereinbefore specified, for the purpose 
set forth. 


443,736. Exceyrric Revo.vinc Water PuRirier, 
W. Anderson, Brith.—Filed April 25th, 1890. 
Claim.—(1) The combination, a revolving water 
purifier, of an excentrically ted drum Poa 
with water inlet and outlet and shelves on its inner 





ee 

















face, and comminuted material therein, 
substantially as: described. (2) combination, in a 
water purifier, of a cylinder or drum excentrically 

[ material, and 


means for revolving the cylinder, substantially as 
described. 





443,815. Bicyciz, F. H. Bolte, Milwaukee, Wis 
Filed August 4th, 1890. 
Claim.—In a the combination of a fork, a 
yoke pivotted to futcations of the fork, an axle 
connecting the ends of the yoke, a wheel on the axle, 














and volute ym having their inner ends also con- 


nected to the for! Sreemane, oma their outer ends so 
as to move with said yoke on a circle struck 
from the yoke pivots, substantially as set forth. 
443,857. Piston, W. G. Kent and H. &. Price, London, 
England.—Filéd April 14th, 1890. 
piston wherein the packing consists 
more ted elastic washers C, in com- 
bination with a disc A, and external plates D, the 
said washers being extended by the pressure of the 


(443,857) 
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fluid in the ate, and thus forming a tight joint 
cylinder 


against the walls, substantially as herein set 
forth. (2) combination, with the A, external 
D, and corrugated elastic washer ©, of an elastic 


te D, aga ; 
located between the plate A and washer O, sub- 





stantially as described. 
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ROYAL NAVAL EXHIBITION. 
No, II. 

Execrricity plays a most important part in the Naval 
Exhibition; the grounds are lighted up at night with 
numerous are lights, the galleries are also well supplied, | 
and the Eddystone Lighthouse throws its rays far and | 


compressor, shown in Fig. 1, and intended for supply- 
ing air at high-pressure for charging and firing rrlnge 2 
it forms one of a set of three air compressors which are 
to be supplied to H.M.S. Royal Oak. en running at a 
speed of 850 revolutions per minute it will compress 
80 cubic feet of air to a pressure of 1700]b. per square inch 
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Fig. 3-COMBINED ENGINE AND DYNAMO, 





wide, while search lights near the artificial water basin | in an hour with a steam pressure of 701b, per square inch. 
illuminate the mimic contests which take place. The/| ‘I'he new vessels for the Navy are fitted with from 
main plant is situated in the Machinery Hall, and will | two to four sets of these compressors, along with the 
| necessary reservoirs and charging columns for distribu- 
ting the air about the ship. This particular engine has | 
been tested by running three hours against the full load | 
| of 1800 lb. air-pressure per square inch, and supplied | 
| 10 cubic feet of air at this pressure in 19 minutes; in | 
this case the air will be cll into six tubular reservoirs, | 
| each of a capacity of 10 cubic feet, from which it will be | 
distributed to the charging columns at the torpedo firing | 





Fig. 4 








for working them and shown in Fig. 2, have tandem 
cylinders, and are fitted with a special type of guide 
which allows ready access to be obtained to the low- 
pressure cylinders and to the pistons, thus avoiding the 
objections usually raised to the arrangement of tandem 
cylinders here adopted. We understand that the official 
tests made at Portsmouth have been very satisfactory, 
and the quality of the workmanship is admirable. The 
firm show combined sets of engines and dynamos. 

The exhibits of Messrs. Belliss and Co., and of Messrs. 
Latimer Clark, Muirhead and Co., are partially combined, 
a set being shown consisting of an engine by the former 
makers, upon the same base with a dynamo by the latter 
firm, and is one of the sets in course of construction for 
H.M.S. Crescent, and other ships. The steam ad- 
mission and exhaust for both cylinders is controlled by a 
single slide valve with only one excentric and rod. The 
engine is also made with a crank shaft governor, controll- 
ing the single excentric, and placed outside the plummer 
block. The dynamo is capable of developing 400 ampéres 
at a pressure of 80 volts, when running at 320 revolutions 
per minute. No actual tests have been made of this par- 
ticular machine, but the following particulars may be 
given of a similar machine designed for an output of 300 
ampéres. In this case the resistance of the armature was 
0:0095 ohms, that of the field magnets 8°6 ohms for the 
shunt coils and 0:0038 ohms for the series coils. 
This machine gave an efficiency of 82°7 per cent. 
in combination with a Willans high-speed engine. 
The consumption of water was 32°7lb. per electrical 
horse-power per hour, and the rise of temperature was 
36 deg. Fah. for the armature and 44 deg. Fah. for the 
field magnet coils after six hours’ continuous run, the 
surrounding temperature being at the time 68 deg. Fah. 
The machine exhibited is compound wound, the series 


| coils inside the shunt, as is the usual practice, although 
| the opposite method is sometimes used when required. 


The field magnet cores and yoke are of wrought iron. 
The armature core is of charcoal iron plates insulated 
from each other by paper, but not insulated from the 
shaft, to which they are attached by keys. The coils of 
the armature are formed of twisted cable pressed into a 
rectangular form; this method is a patent of Messrs. 
Crompton and Co. Six of the bars are let into the core 
plates, so as to obtain a positive driving power. Gauze 
brushes are used upon the commutator, and are arranged 
according to the Admiralty requirements, three at one 
side, and two at the other, so that the whole surface of 
the commutator bars is equally covered. The con- 
nections to the field magnet coils are so made that 


|it is only necessary to disconnect the brush leads 


and the shunt connections in order to remove one of the 
field magnet coils, there being no cross-bar. Messrs. 
Latimer Clark, Muirhead, and Co., have built a similar 
dynamo wound as a shunt machine, which developed 700 
ampéres, at 110 volts, with a speed of 375 revolutions, 
and gave with a Willans engine a combined efficiency 
of 84:9 per cent., and an efficiency of the dynamo alone 
of 94°2 per cent. 

Messrs. Latimer Clark, Muir- 
head, and Co,, are also supply- 
ing current to two of their 24in. 
search lights placed upon towers 
at each end of the gallery, and 
also for the exhibits under the 
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Fig, 2 CENTRIFUGAL PUMP ENGINES. 





Feet deep : 





control of Lieutenant Wells, 
R.N. 


«20 O- 


Fig. 3 represents a combina- 
tion of one of Messrs. Belliss’ 
engines with a Siemens dynamo; 
it is one of a number being 
made for H.M.S. Royal Oak, and 
others of the new battleships. 

The slide valves are placed 
at the back of the engine, and 
driven from the high-pressure 
connecting rod by a special 
form of radial valve gear, which 
has the advantage of shortening 
the engine considerably, and is 
said to give very satisfactory 
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results. 








be referred to in detail in a future issue. The Camper- 








down Gallery contains exhibits of torpedoes and sub- 











Grass Slope 





| L Plan 
| stations. The air cylinders are at the top and the steam | 
| cylinders below; the three cranks are placed at angles | 

of 120 deg. to one another, and the valve gear is of a| 
| Specially compact type and is worked from the con- | 
| necting-rods. This method does away with the necessity | 
| for excentrics, and so allows the engine to made 
| Shorter. We are informed that this type of valve gear 
| has given excellent results. An arrangement for barring 
| the engine round is supplied at one end of the crank shaft. 
| At the back of the stand is placed one out of the four 
| sets of compound centrifugal pumping engines which are | 


Fig. 
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being supplied to H.M. ships Revenge and Resolution. 
These pumps, besides being able to supply sufficient water 
for the condensers of the main engines, of 13,000 indicated 
horse-power, will be available for pumping 1100 tons 
of water per hour from the bilge in case of emer- 


Fig, |—AIR CCMPRESSORS. 
marine mines, and at Stand No. 28 Messrs. Belliss and 





Section on linesA.B.CD.EF in Plan. 


One of the chief attractions 
at the Naval Exhibition is 
doubtless the representation 
of mimic seafights and various 
other nautical entertainments, which are given 
upon the specially constructed water basin which has 
been prepared. It will be of interest to describe a few 
details of its construction. Fig. 4 represents it in plan, 
and Fig. 5 shows sections of the supporting walls 
at different parts. The size of the basin is 250ft. in 


| length by 150ft. in width, the depth of the water’ is 4ft. 


along the sides, and the bottom slopes from each side to 
the central line, so that there the depth is 5ft. The basin 
is filled by a Tin. water main, provided with a valve out- 
side the walls, and it is emptied by a 12in. drain, an 
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"@ Puddle 





overflow pipe being connected into this waste pipe ata 
point beyond the stop valve. 

The grand stand overlooks the basin, and adjoining it 
at one end are the two miniature docks, each 28ft. long 
by 7ft. wide, intended to receive the two small ‘ dogs of 


Co., of Bi ham, have a most interesting exhibit. 


gency. They have discs 48in. diameter, and inlet and | war” which engage in combat; these docks are provided 
At the front ofthe stand is placed a triple air ‘ | e 


discharge branches 16}in. diameter. The engines used | with proper gates and all the necessary appliances. The 
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bottom of the basin was first prepared by excavating the 
earth for about 18in. in depth, the bottom was then 
levelled and punned all over, clay to form the puddle was 
then cut into small pieces, and afterwards well punned 
together. The surface was then covered with a layer of 
conerete composed of five parts of Thames ballast 
to one part of cement, and the walls were com- 
posed of the same material, the radius of the 
curve joining the side walls and bottom being about 
2ft., and the thickness of the walls at the top 18in. The 
turface of the bottom, of the walls, and over the coping 
and down the back to the level of the boarding was then 
rendered with cement in the proportion of two parts of 
sieved Thames sand to one part of cement. The puddle 
is brought up at the sides to the height of the flooring and 
well punned together. Round the basin is a platform for 
spectators arranged with three levels, so that persons at 
the back will be able to see what goes on. This platform 
was originally intended to be supported upon piles, but they 
were not so largely used, and the framework has been made 
by placing planks 9in. wide by 3in. thick upon the levelled 
ground and building the supporting posts upon these 
planks, as shown in Fig. 5; the posts themselves are then 
tied together by cme which are not shown, and the 
whole space below the platform is filled with the mate- 
rial excavated from the basin. The platform is reached 
by flights of steps at various points round the basin. 
The puddle outside the walls is retained in position 
by boards fixed to the upright posts, and it will be 
seen that in the centre of the end walls, the puddle 
rises to the level of the water. In the centre of the 
basin is to be fixed a fountain, consisting of one single 
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tube of gun-metal, as shown in Fig. 6. The top will 
rise about 8in. above the level of the water, and 
three sizes of nozzles are provided of lin., 3in., and }in. 
bore. The rendering of the bottom is slanted down all 
round to meet the flange of the pipe, and the top part 
is screwed down upon an india-rubber washer on to a 
pipe fixed into a concrete floor, the water is supplied by 
a line of flanged cast iron pipe 4in. diameter and jin. 
thick. Two types of davits are fixed, the one of 
the form used in the Navy and the other that in use in 
the mercantile marine. For this work piles have been 
driven by a pile driver of Messrs. Sisson and White’s 
make. The | sor of the basin is by Mr. Wilson Benni- 
son, architect to the Exhibition, and the work, including 
the grand stand, platform and docks, has been carried 
out by Mr. William Webster, the contractor, by his 
representative, Mr. Smethurst. 








THE IRON AND STEEL INSTITUTE. 


On the second day of the meeting on Thursday, May 
7th, the proceedings commenced with a communication 
on “ Certain Pyrometric Measurements and the Method 
of Recording them,” by Professor Roberts-Austen, which 
was made verbally, there being no actual paper in print, 
neither was the instrument marr 3k iy except by a 
sketch diagram, as the details will appear in the report 
to be presented at some future time to the Institution of 
Mechanical Engineers. As far as could be gathered from 
the information supplied, the instrument consists of a 
Lechatellier pyroscope with a photographic recorder, 
which obviates the necessity of plotting the curves 
representing the fall in temperature by hand. Such an 
instrument must necessarily be of considerable value, 
and the complete report of the results obtained will no 
doubt be awaited with some impatience by those inte- 
rested in the subject. The communication being merely 
a preliminary note, led to no discussion of any conse- 
quence. 

Mr. F. Osmond’s note on the micro-structure of steel 
was merely a memorandum accompanying a framed plate 
of a series of photographs of steel sections that were 
exhibited at the Mining Exhibition at the Crystal Palace 
last year. These include fractures of bars which had 





been subjected to different methods of treatment when 
tested, with a corresponding variation in the size of the 
crystalline granules. Generally speaking, however, 
the results seem to confirm the statements made in 
Dr. Sorby’s original researches, and not to carry them 
much farther. There was no discussion. 

Dr. E. J. Ball’s paper on the changes produced in iron 
by thermal treatment described some experiments on the 
rapid cooling of soft iron from a very high temperature— 
1400 deg. C.—whereby a structural change not noted in 
Osmond’s experiments had been observed. This had 
been brought before an institution on a previous occasion, 
when Mr. Osmond considered that the james in question 
might be due to oxidation, and to meet this objection the 
experiments had been repeated under conditions that 
precluded the formation of any oxide, with substantially 
the same results as before. These have shown that iron 
with 0°1 per cent. of carbon acquires a maximum tenacity 
when quenched in oil or water from 1800 deg. C., but 
when the latter temperature is exceeded the tenacity of 
the metal diminishes, although its extensibility is 
increased. By raising the carbon from 0-1 to 02 
per cent. the maximum tenacity is reached, not at 
1300 deg. C., but at 1000deg.C. High carbon steel, 
when heated nearly to its motng Ee and cooled, 
whether suddenly or gradually, becomes extremely 
brittle. No very definite conclusions are drawn by the 
author from his experiments, which do not appear to 
be entirely complete, a further communication being 
reserved to a later date. 

In the discussion Mr. Hadfield referred to some experi- 
ments that he had made upon cooling pure iron—99°8 per 
cent.—by various methods of treatment, which showed 
the tensile strength to be but slightly changed, whether 
the cooling was slow or fast. 

Mr. Turner’s paper on “Economical Puddling and 
Puddling Cinder ” Sealt with the composition of cinder 
produce at different stages of the operation of puddling 
as carried out at the present time in South Staffordshire, 
from which it appeared that the removal of phosphorus 
from the metal goes on more actively in the earlier or 
boiling stage of the operation than towards the end when 
the cinder requires to be tapped. The substance of thi 
paper has, we believe, been already communicated to a 
local society, and in the discussion some surprise was 
expressed that the author had made no mention of Mr. 
Snelus’s report on the chemistry of the Danks pud- 
dling process, in which the particular point of the early 
removal of phosphorus had been experimentally demon- 
strated. 

Mr. H. C. Jenkins described a plotting scale or slide 
rule for calculating fluxing additions required in blast 
furnace charges from ores of different composition. This 
is merely a board with two scales of equal parts at right 
angles to each other, one being fixed and the other 
movable. The board is marked with three inclined lines 
of varying slopes, starting from the point of origin of the 
fixed scale, these slopes being such that their tangents 
represent the ratio of base to silica in the silicates of 
lime, magnesia and alumina ordinarily produced in blast 
furnaces; so that by placing the movable rule at the 
point on the fixed one corresponding to the percentage 
of any particular base, it intercepts the line of that base 
at a height representing the n amount of silica 
for saturation. This may no doubt useful in many 
cases where numerical calculation is not desired. It isa 
development of a graphic method proposed by Pro- 
fessor Balling. 

A long paper on “ Recent Progress in the Manufacture 
of War Material in the United States,” by Mr. W. H. 
Jaques, extending to sixty-two pages, was reserved to the 
last, and was read in part by the secretary. Even 
with the judicious selection made by Mr. Jeans, the 
delivery was somewhat a wearying one, and before the 
reading was concluded, the aiken. apart from those 
officially present, had dwindled to about six persons. 
Under these circumstances it may be easily imagined 
that there was no discussion, even had the paper given 
any great opening for it, and after the closing votes of 
thanks, the meeting came to the end of the business 
at 2 p.m. on the second day. The new arrangement of 
continuous sitting may be considered to have worked 
well, as the work was got through with reasonable 
despatch, and the third day’s sitting, which has usually 
been unsatisfactory in regard to attendance, was not 
required. 








THE FRENCH CRUISER LE TAGE. 


THE supplement which we publish this week illustrates 
one of the recent additions to the French Navy. In Brassey’s 
“ Naval Annual ” for 1887 she is thus described :— 

“The Tage is a first-class protected cruiser, having twin 
screws, built for the French Government by contract, on the 
Loire, was launched on 28th October, 1886, and completed 
ready for sea in 1888. 

“Her dimensions are as follows :—Length, 890ft., breadth 
50ft. Sin., and mean draught of water 22ft. 10in., displace- 
ment 7045 tons. The hull a is built of steel, but the 
stern, stern post, keel an gp deck plates, are of 
iron. Protection is given to the engines, boilers, magazines, 
&c., by an armoured deck situated below the water-line and ex- 
tending throughout the ship, and also by numerous water- 
tight bulkh which divide the space above into a large 
number of separate com: ents. There will also be a 
belt of cellulose, which will add materially to the floating 

wer of the ship when damaged by shot or shell, and the 

tchways and steering gear will also be protected by 
oe The hree-cylinder, of the horizontal t 

“The engines are t -cylinder, of the horizon " 
The horse-power with aor draught will be 8115, and with 
forced draught 12,000. 

“The armament will consist of six 16cm. breech-loading 
guns on the upper deck, ten 14cm. in the battery, three 
quick-firing guns of 47 mm., and twelve Hotchkiss 87 mm. 
machine guns. She will also have seven Whitehead dis- 
—— placed above the water-line, 

“‘ The speed of the Tage is 19 knots. She has three masts 








and a spread of sails. It is expected that the speed of th 
~ wil be a knot faster than the English cruisers Swe 
uilding.”” 

The cylinders of Le Tage are 43in. + 68in. + 100in. x 47}in, 
The low-pressure cylinders lie forward, and the crank shafts 
are fitted with coupling-boxes, so that when low powers 
suffice the low-pressure cylinders are put out of use, and the 
engines then work compound and develope 1970-horse power, 
making fifty-two revolutions per minute. With natural 
draught and all the cylinders in use the power is 8950, the 
revolutions being eighty-nine per minute; and with forced 
draught the power is 11,370, and the revolutions ninety-seven 
per minute. The safety valves are loaded to 1501b. The 
valve gear is Joy’s. Steam is supplied by twelve boilers, 
arranged in groups of four in water-tight compartments, 
The shells are 14ft. Sin. in diameter and 10ft. 9}in. long, 
There are in each boiler three Fox’s furnaces, 3ft. Tin. in 
diameter. The grates are 7ft. 7in. long. The total grate 
surface is 930 square feet. The tubes are of brass, with the 
exception of the stay tubes, which are of iron. There are 
3816 of the former and 792 of the latter. The diameter 
inside of the brass tubes is 3in., that of the iron tubes 2fin, 
There are three chimneys, one to each group of boilers, 
They are 8ft. 3in. in diameter. 

There is one surface condenser in each engine-room. Each 
contains 5633 tubes, 0-7in. diameter and 9ft. Sin. long. The 
total surface is 10,097 square feet, or about 1°75 square feet 
Vad horse-power with forced draught, 2 square feet with natural 

ught, and 8 square feet when working compound. 

The pumps are worked by distinct inverted cylinder engines, 
There are two air pumps in each engine-room, 283in. diameter 
and 19jin. stroke. They are single-acting, and make 81, 138, 
and 150 double strokes per minute, according as the engines 
are working compound, with natural, and with forced 
draught. There is one centrifugal circulating pump in each 
engine-room, making 100, 147, and 160 revolutions per minute, 
The disc is 48in. diameter. There are two feed-pumps, single- 
acting, in each engine-room, 6}in. diameter aa 1910, stroke. 
The main crank shafts are hollow, and 15}in. diameter, the 
hole being Tin. in diameter. The connecting-rods are four 
cranks long. The Bp paray are 6gin. diameter. The 
cylinders are jacketted all over the high-pressure and inter- 
mediate cylinders. The forced draught fans deliver into 
closed stokeholds. They are driven by compound engines, 
by Elwell and Middleton, and each can deliver about 70,000 
cubic yards of air per hour, at a pressure of lin. to ljin. 
water. There are four of these blowing fans. The screws 
are four-bladed, of manganese bronze. We have no informa- 
tion as tothe diameter and pitch. 

The total weight of the machinery with the boilers full, is 
1685 tonnes, or 1659 tons, of which the water in the boiler 
weighs 250 tons, the grate bars 30 tons, the engines 540 tons, 
the shafting 72 tons, the screws 16 tons, and the boilers 
459 tons. 

The main-bearing brasses are com of an alloy of 
84 copper, 16 tin, and 2 zinc. The ngs in the screw 
alleys are of copper 86, tin 14, zinc 2. Stuffing-box glands, 
&c., are of — 88, tin 12, zinc 2. The boiler fittings 
are of copper 90, tin 10, zinc 2. Brass tubing, so-called, 
when , is of copper 94, tin 6, zinc 2. The anti-friction 
metal is copper 4, tin 96, antimony 8. 

The valve gear is so arranged that the cut-off in the high- 
pressure cylinder is variable between 25 and 74 per cent., 
intermediate cylinder between 25 and 70 per cent., and in 
the low-pressure between 37 and 79 per cent. 

The ship is lighted by electricity. There are two Mangin 
rojectors 2ft. in diameter, and there are 300 incandescent 
ights in each compartment. Current is supplied by three 

large Gramme dynamos arranged in the engine rooms. 

Compressed air is supplied for the torpedoes by Brotherhood 
machines. 

The contract price was 8,750,000f., or £348,000. Of this 
the hull cost £180,000; armour, &c., £26,200; the engines, 
£110,000 ; the boilers and the appurtenances, £42,840. 

The estimated displacement of the ship, with all her 
weights on board, and a mean draught of 22ft. 9in., is 7000 
tons. It is noteworthy that she carries 900 tons of coal. 

Her dimensions are not quite accurately given in the 
“Naval Annual.” They are:—Length between perpendicu- 
lars, 389ft. 9in.; beam at the water-line, 53ft. 6in.; depth, 
35ft. 1lin. 

According to contract she was to maintain a mean speed of 
nineteen knots for six hours, while burning not more than 
33 Ib. of coal per square foot of grate per hour. For each 
rts of knot in excess the contractors were to receive 10,000f. 
premium, for each ,}, of knot under they were to forfeit 
10,000f. A second trial of two hours was then to be made, 
the furnaces being pushed to the utmost. No ties or 
premiums attached to this trial, which was intended solely to 
ascertain what was the utmost that could be got out of the 
engines. The ship has been very carefully finished through- 
out. She is a very fine vessel, and an important addition to 
the strength of the French Navy. We have nothing in the 
English Navy of quite the same type. 








TENDERS. 


HORNSEY LOCAL BOARD, 
an of tenders for traction engine and steam road roller com- 


Wallis and Steevens, Basingstoke.. .. .. .. «. £565 
eee ee ee SAE yee nee ee = 
‘owell Son, Hun ually. ait iee- cee ae 

Ascii kak Heian, Mdiamies Groceptet) ": co oe OB 
J.and H. McLaren, Leeds .. .. « «+ os oe 405 


Tenders for road scarifier :— 

G. G. Rutty, of Bow. 

Goddard, Massey, and Warner, Nottingham (accepted). 
Tenders for street water vans and spring lorry :— 

eee and yn Beverley, Yorks. 

Bayley and Co., Newington Causeway, 8.E. 

Glover and Sons, W k } (accepted) divided betwoen 

Barrow and Co , Cheltenham these two firms. 





Crvi, AND MegcHanicat Enorngers’ Socrety.—The annual 
dinner is unavoidably postponed until May 27th, at 6.30 for 7 p.m., 
in the Holborn Restaurant—Queen’s Salon. 


Roya InstiTuTIoN.—Dr, A. C. Mackenzie, Evtesiee! of the 
Royal Academy of Music, will on Tuesday next, Ma , begin a 
course of four lectures on ‘‘ The Orchestra considered in connection 


with the Development of the Overture;” and Professor A. H. 
Church will on Saturday, May 30th, begin a course of three lectures 
on ‘ The Scientific Study of Decorative Colour,” 
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RAILWAY MATTERS. 


Mr. M. J. Regn, who was for many years foreman 
of the locomotive department of the Cork, Bandon, and South 
Coast Railway, has been appointed Superintendent Engineer of the 
Cork and Macroom Railway. 


A TrenTSIN telegram, of the 8rd inst., says :—* It is 
to-day announced that tenders are invited for 3000 tons of rails. 
The tenders are to be sent in by June 8th, and the rails are to be 
delivered in Tientsin on October Ist of this year.” 


Rarway extension works are in active progress at 
Normanton, Yorkshire. The works comprise, amongst others, the 
providing of an og anereneg Lancashire and Yorkshire goods line 
from the Goosehill Junction to the Normanton Station sidings, an 
independent goods line for the North-Eastern Company from 
Methley Junction to Normanton, the extension and re-arrangement 
of and material additions to the sidings generally. The cost of the 
works, it is expected, will be between £40,000 and £50,000. 


Tne railway line up to the Supergna, at Turin, is 
worked by a rope consisting of six plies of eight wires each, or 48 
wires in all. Tests from eight single wires from one ply gave a 
breaking load of from 908 lb, to 1060 Ib., equivalent to from 83°5 
to 97°4 tons per square inch, The breaking load of the remaining 
five plies was 91‘1 to 101‘1 tons per square inch. Taking the net 
sectional area of the rope at 0°225in., and the lowest result above 
given as the average, the total breaking weight of the rope would 
be 19:3 tons per square inch. 

Tne new specifications which railway companies have 
for some time past been seeking to impose upon wagon owners and 
builders with regard to the repairs of private rolling stock have 
necessarily met with vigorous opposition on the part of both the 
colliery owners and wagon builders in this district ; and with the 
object of protecting their interests the wagon owners and builders 
of the United Kingdom have just resolved to form an association, 
to be called ‘‘ The Association of Private Owners of Railway Roll- 
ing Stock,” a committee being elected to perfect the Association 
and draft a set of rules, and it has been arranged to call a general 
meeting at an early date to receive the committee’s report. 


Tue application of the South Staffordshire Tramways 
Company for permission to use an overhead wire system of electric 
traction for the working of its trams from Bloxwich through Walsall 
to Wednesbury, in substitution of the present system of steam trams, 
came before the Walsall Town Council this week. It was announced 
that the company had consented to pay a sufficient sum to cover 
the expenses of Mr. F. Brown, the Council’s adviser on electrical 
questions, in going out to America to examine into the systems of 
electric traction in operation there, and report to the Council as 
to whether the system proposed by the company is practicable, 
and can be worked without danger and inconvenience to the 
public. The decision was postponed to await Mr. Brown’s report. 


Tse Eckington Railroad, of Washington, is about to 
increase its equipment by adding electric cars instead of trolley 
wire cars as now used. Each car will have two sets of batteries 
of 136 cells each, and they are to be recharged at the end of a 
20-mile run, and will be provided with two 15-horse power motors 
geared to the axles of the car wheels arranged to run in oil, 
secured in dust-tight coverings. The cars, it is claimed, will carry 
fifty passengers up a 5 per cent. grade, at the rate of five miles an 
hour, It is estimated that the cost of maintaining and operating 
this plant, not including wages, conductors and drivers, will be 
between 12 to 14 cents per car mile. The Accumulator Company, 
of New York, is to have supervision over the operation of the 
electrical equipment, and is to keep it in good order for a period of 
three years, for a stated charge per car mile. 


Writine on the use of automatic couplers and brakes 
in Nebraska, the Railroad Gazette says :—Governor Boyd has signed 
the law in regard to automatic couplers and brakes. The Bill 
provides that it shall be unlawful to put into use in that State any 
new car or cars that have been sent to the shop or shops for general 
repairs, or whose draft rigging has to be repaired with a new draw- 
bar or bars, that are not equipped with safety or automatic couplers 
or drawbars such as shall not necessitate the going between the 
ends of the cars to couple or uncouple them, After Jan, Ist, 1895, 
it is made unlawful to use in transportation of freight or passengers 
any car that is not equipped with such automatic couplers. It will 
also be unlawful to use any locomotive in that State after May Ist, 
1892, that is not equipped with an efficient driver brake, or to run 
trains after Jan. Ist, 1895, that shall not have in them a sufficient 
number of cars equipped with power brakes so that the engineer 
can control the train. The penalty isa fine for each offence of not 
less than 500 dols., nor more than 1000 dols. 


Summer set in so sharply that it took the travelling as 
well as the stationary men unawares. One peril to which railway 
passengers are liable has been once more emphasised by the leap 
from cold to heat, The Midland Scotch express leaving St. Pancras 
at 10.35 a.m,, was running some six or seven miles south of Chester- 
field, at a good rate of speed, when two of the rear carriages left 
the metals, and before the train could be stopped, had run a con- 
siderable distance along the ballast, ripping up the permanent 
way, and jolting the passengers. The carriages, luckily, did not 
turn over, and very little damage was done, though considerable 
delay was caused by the blocking of the line. This section of the 
system it seems has been recently relaid with new steel rails; 
and the accident is attributed to an expansion of the metals, 

ioned by the sudden i of temperature. That the 
issues were not more serious is due, in no small measure, to the 
prompt action of the driver, who at once applied the brakes, and 
was able to pull up in about two hundred yards. The breakdown 
occurred near a bridge crossing the public highway. At that point 
there is a steep embankment rising to a considerable height. It is 
fortunate that the rear carriages, when they de-railed, did not run 
on the outer side of the down line, otherwise they might have ee 
over the emtankment, in which case a grave disaster would have 
been inevitable. 


In a recent number of the Railroad Gazette, Mr. F. W. 
Dean, writing on the ‘‘ Locomotive,” says :—‘‘ The type that has 
come to stay is without doubt the two-cylinder type, for several 
reasons : 0) It is the simplest and cheapest. (2) Itis the most 
economical, (3) Its working parts are the same in number and 
kind as those of the simple engine, and therefore more acceptable. 
As to the question of eeonomy, the compound engine saves steam 
because (a) for any given amount of expansion condensation is 
diminished, and it therefore () permits greater expansion, and 
thus (c) better utilises high-pressures, which in themselves are to 
some extent more economical than low-pressure, The two- 
cylinder type of engine has less cylinder—that is, condensing— 
surface per cubic inch of piston displacement than the four- 
cylinder type, and is therefore more economical than the latter. 
It permits the use of a re-heating receiver in the smoke-box, 
which the four-cylinder type as built does not, and is therefore 
again more economical than the latter. It is almost incredible 
that any designer of compound locomotives should sacrifice this 
valuable feature of re-heating steam in the middle of its expansion 
when it is free to all and so easily accomplished. Among the 
lesser reasons for the economy of the compound locomotive may 
be mentioned the fact that if the high-pressure valve leaks, 
the steam instead of either being wholly lost or not working 
expansively in that cylinder, finds its way to the low-pressure 
cylinder, which may have a tight valve, and thus work to some 
extent expansively. Another is that steam which is initially 
condensed in the gran nenl and re-evaporates and thus does 
not work srponaieey in the high-pressure cylinders, will work 
expansively in the low, and any water formed in the high will 

d some chance of being re-evaporated in the receiver, and so 
work expansively in the low.” 











NOTES AND MEMORANDA. 


Last week the deaths registered in twenty-eight great 
towns of ro ergs and Wales corresponded to an annual rate of 
28°9 per 1000 of their aggregate population. With three excep- 
tions this is the highest rate recorded in these towns in any week 
since the beginning of 1882, and 8:2 per 1000 in excess of the mean 
rate in the corresponding week of the nine years 1882-90. The 
rates ranged from 18-0 at Bristol, to 59°3 at Sheffield. 


AccorDING to the Sydney Morning Herald, Mr. C. 8. 
Wilkinson, Government geologist, has received several samples of 
asbestos, which were discovered at Red Hill, near Broken Hill. 
The asbestos was obtained in a vein measuring from 24ft. to 3ft. 
in width, at a depth of 10ft. from the surface. Some of it contains 
fibre 13in. long, the texture being silky and flexible. The Broken 
Hill material is not, however, as strong or tough as the Italian 
asbestos, The colour, too, is different, as the Broken Hill asbestos 
is reddish in hue, owing to the influence of iron oxide. It is 
expected that a white mineral will be found at a greater depth. 
Several! tons of asbestos have been brought to surface, 


A concession has been granted to the Electra Society 
for the electric lighting of Amsterdam. The erection of a central 
station and laying of the mains for a capacity of 20,000 lamps of 
16 c.p. has been given into the hands of the Helios Company, of 
Cologne, licensees of the Ganz gn The installation will 
comprise three alternate-current Zipernowski dynamos of 320,000 
watts, separately excited, and a dynamo of the same system of 
160,000 watts. The first will be driven by two steam engines of 
600 horse-powereach, and the fourth will be coupled direct toanengine 
of 300 horse-power. The central station will be established about two 
miles from the centre of the town. 


Accorp1NG to the Iron and Coal Trades Journal, asta- 
tistician has calculated that a week’s workin Birmingham comprises, 
among its various results, the fabrication of 14,000,000 pens, 6000 
bedsteads, 7000 guns, 300,000,000 cut nails, 1,000,000 buttons, 1000 
saddles, 5,000,000 copper or bronze coins, 20,000 spectacles, six tons 
of papier-mach? wares, over £30,000 worth of jewellery, 4000 miles 
of iron and steel wire, 10 tons of pins, 5 tons of half pins and hooks 
and eyes, 130,000 gross of screws for woodwork, 500 tons of nuts 
and screw-bolts and spikes, 50 tons of wrought iron hinges, 350 
miles length of wax for vestas, 40 tons of refined metal, 40 tons of 
German silver, 1000 dozen of fenders, 3500 bellows, 800 tons of 
brass and copper wares, to say nothing of the myriad other articles, 
such as pianofortes, cylinder castings, perambulators, wheels, axles, 
safes, locks, &c. 


A NEw process for the reduction of cobalt and nickel 
ores, devised by W. Schoeneis, is thus described in Chem. Zeit. 14, 
1475 :—“‘ The ores are first smelted in a reverberatory furnace to 
a matter containing 6 to 12 per cent. of cobalt, which is then 
roasted. The product is next treated with chloride of iron in 
muffles, when the following reaction occurs: Co, 0; + Fe, Cly = 
Coy Cle + Fe, 03. The reaction is ended after about two hours, 
when the resulting mass is lixiviated with water in wooden vessels 
provided with false bottoms. The cobalt and nickel, together 
with a trace of iron, go into soluticn, which solution can be 
concentrated simply or worked up to oxide. The extra cost of 
this new process is claimed to be small, since the iron chloride 
solution is a waste product in the wet copper process, and the 
resulting oxide cf iron is a marketable product.” 


At a recent meeting of the Edinburgh Royal Society 
Dr. John Murray read a paper, by Mr. Robert Irvine and himself, 
on silica and siliceous formations in modern seas. There is great 
difficulty in accounting for the number of organisms which secrete 
silicic acid, and for the remains of such organisms which occur in 
the ocean and on the bed of the ocean, The amount of silicic acid 
which exists in solution in sea-water is far too small to account for 
the i d Pp t of such organisms in various parts of the 
ocean. The authors have proved that clay and mud, carried down 
by rivers to the sea, are to be found in even the least disturbed 
parts of the ocean. And the diatoms can extract from these clays 
sufficient material for the formation of theirsilicious sheaths. The 
authors have also proved that the woe gay» power of sea-water 
for such clays diminishes very marked as the temperature rises. 
This appears to account for the great abundance of diatoms in the 
colder seas. 


Tue following method for the manufacture of the 
hardened paper beakers and laboratory vessels which have recently 
been introduced to the notice of French chemists is given by the 
Revue de Chimie Industrielle et Agricole. The material employed is 
a paper pulp, consisting of 85 per cent. wood and 15 per cent. rags, 
and it is worked into the requisite shape in a similar manner to 
ordinary pottery. The moulds are dried in a current of warm air 
until they are thoroughly desiccated, and are then transferred to 
a large cylinder, which can be hermetically closed and exhausted 
in order to remove any air left in the pores of the paper. After 
remaining for four hours in the exhausting cylinder, a liquid 
composition is allowed to flow in which is absorbed by the paper. 
This liquid is made by dissolving in 1000 litres petroleum ether, 
250 kilogs. resin, 360 ictlogs. linseed oi] and 23 kilogs. paraffin, and 
is warmed before its introduction into the cylinder. After bein 
thus treated the vessels are transferred to a second cylinder hea 
to about 100 deg. C., where the petroleum ether is distilled off and 
condensed for subsequent use, e vessels are next gently heated 
in a stove for some hours, and subjected to a current of ozonised air 
to rapidly oxidise the linseed oil and so close the pores of the 
paper, They are finally dipped in a bath of linseed and castor oil 
containing a little resin, drained, and again dried in the current of 
ozonised air, Vessels made in this manner are stated to be com- 
pletely impermeable, flexible, and unaffected by acids. 


Ar a recent meeting of the Geographical Society, 
Colonel Tanner made some interesting remarks on the subject of the 
line of perpetual snow. ‘‘ On p, 154 of the English Cyclopedia, vol v., 
I read that snow lies 4000ft. higher in the northern than in the 
southern side of the Himalayas. On p. 281, vol. x., of the same 
work, it is stated that the snow-line on the northern slope is at 
19,000ft., which I should have been inclined to say is 1500ft. or 
2000ft. too high. In Gilgit, during the end of summer, I found 
masses and fields of snow at 17,200ft., and they extended down 
the northern slope certainly t. or even more below that 
altitude. In Kulu, which has many degrees of latitude less than 
that of Gilgit, avalanche snow lies in valleys above 8000ft. 
throughout the year after a good winter snowfall, but during the 

ast spring, following a very mild winter, I found no snow at all at 
Foote, There had been no avalanches, and even in June, at 
14,000ft., snow lay only in patches, I think that, in determining 
the snow-line with greater precision than has been done hitherto. 
scientific men should ascertain those altitudes on which rpetual 
snow lies on flat places in the position where it first falls, and 
should neglect the occurrence of a snow-field where it may have 
been protected from the sun’s rays by its occurrence on the north 
face of a mountain. Speaking of the Himalayan glaciers, Colonel 
Tanner stated that the most extensive and the most picturesque he 
has seen are in the Sat valley, which drains the southern face of 
Rakaposhi mountain in Gilgit. Three great glaciers come down 
into this valley, and dispute with the hardy mountaineers for the 
possession of the scanty area of the soil. Here may be seen forests, 
fields, orchards, and inhabited houses all scattered about near the 
ice heaps. The lowest glacier in the Himalayas is one that reaches 
the foot of the range near Chaprot Fort, in lat. 354 deg., in Gilgit. 
It is formed of beautiful clear ice and has no dirt. In Kulu and 
Labaul, lat. 82 deg., glaciers do not come down below 12,000ft. or 
13,000ft. and are all very dirty ; and in Sikkim, lat. 28 deg. or 
29 deg., without having visited the glacier — himself, Colonel 
Tauner would say that the lowest limit reached by the Kinchinjanga 
group must be considerably higher, perhaps by 2000ft., or even 
more,” 
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MISCELLANEA. 


A piscovery of the celebrated Staffordshire ten-yard 
thick coal is announced from Sedgley. The find has been made at 
a depth of nine yards, on land belonging to the Earl of Dudley, 
at West Coseley. The pits are only a short distance from the 
well-known colliery open works at Woodsetton. 


THE owners of the Middlesbrough estate are sinking 
two new wells to the salt near the Ormesby Toll Bar, near 
Middlesbrough, and are also building large warehouses for the 
storage of salt at their Cargo Fleet Works. The Westfield Salt 
Company will shortly commence the manufacture of salt. 


Tue Royal Counties Agricultural Society’s show this 
year will be held at Portsmouth on July 14th, 15th, 16th, and 
17th, under the presidency of the Duke of Connaught. The entries 
for implements, machinery, and miscellaneous exhibits close on 
Saturday, May 16th, and those for stock, &c., on May 28rd, with 
post entries at double fees up to May 30th. 


THERE were 2658 births and 2069 deaths registered in 
London last week. Allowing for increase of population, the births 
were 182 below, and the deaths 433 above, the average numbers in 
the corresponding weeks of the last ten years. The annual death- 

te per 1 from all causes, which had been 20-5, 21-0, and 23°3 
in the preceding three weeks, further rose last week to 24-0. 


A DomEsTIc coffee roaster, which has a compound 
motion that would be useful for other purposes, such as confec- 
tionery making, is constructed by M. Lefévre, of Paris. The wire 
globe is made to revolve simultaneously on two axes perpendicular 
to one another, motion to the second being communicated by a 
series of small carrier wheels round the circumference of the globe. 


Tue Darlington Town Council propose to do honour 
to Mr. Edward Trow, the operative secretary of the Board of 
Conciliation and Arbitration for the manufactured ircn and steel 
trades of the North of England, and the general secretary of the 
National Association of Ironworkers, by recommending him, among 
others, as a fit and proper person to be placed on the Commission 
of the Peace, 


Tue Chilian Government has just ordered, through 
the Paris agent, two complete sets of Stove’s patent diving 
apparatus as part of the equipment of the two new Chilian 
cruisers now in course of construction at Toulon in the yard of 
the Compagnie des Forges et Chantiers de la Mediterranée. 
The system is also being tested by the British, French, Belgians 
and Turkish naval authorities. 


Durine their stay in Portsmouth, the officers 
of the Russian frigate, Minin, visited the Royal Naval 
Exhibition on Saturday last, and after inspecting the models of 
Mr. Edward J. Hill’s boat disengaging gear, requested him 
to fit these hooks to their ship. This was done on Monday 
previous to the ship’s departure. This gear is also being fitted to 
some ships of tae German and Argentine navies. 


THE Government of India reports in a very com- 
mendatory spirit of the progress of irrigation work in the Punjab. 
The pecuniary results of the working for the last year are 
‘extremely satisfactory,” as the aggregate gross revenue from 
them shows an increase of six lakhs over the figures of the previous 
year. The net surplus of revenue was very nearly six lakhs for 
last year, as against a lakh and a-half for the year before it. 


Important news for the iron trade is announced by this 
week’s mail from Australia. It is that though no definite decision has 
yet been come to by the Australian Federation, as regards the 
tariff to be imposed under the new federation scheme by the united 
colonies, yet the general feeling is in favour of adopting the 
Victorian tariff, which is the heaviest of any of the colonies. This 
tariff imposes a duty equal to no less than 384 per cent. on many 
manufactures of metals. 


A new large steel drawbridge over the Arkansas River 
at Fort Smith, Ark., was recently successfully tested by running 
a train of four mogul locomotives over it. The bridge is 2370ft. 
long and consists of twelve spans, out of which is a draw span 370ft. 
long. It was built on the system designed and patented by Geo. 
H. Pegram, consulting engineer of the Missouri Pacific Railway, 
illustrated in Engineering News, December 10th and 17th, 1887. 
The structure will carry both highway and railway traffic. 


For the electrical utilisation of insects an electric 
apparatus, said to be of Bavarian contrivance, supplies a stro 
light which attracts the insects and moths ; a suction fan worke: 
by the electric current draws them in when they approach the 
light, and carries them into a small mill, also worked by the 
electric current, where they are ground up and mixed with flour, 
and thus converted into a poultry food of excellent quality. It 
seems a diabolical sort of thing, and yet if the insects were 
mosquitos ? 


Mr. W. W. Watker, of the firm of T. W. and J. Walker, 
merchants, Wolverhampton, states that though the McKinley 
tariff may cause a falling off in the exports of common hardware 
goods to America, yet he does not imagine it will greatly affect 
the trade in superior manufactures, which the better class 
Americans will have at any price. Neither does he consider that 
the metal exports will disappear altogether, since the orders 
which American buyers give out in England for iron are, he 
states, in much part to checkmate the action of American 
syndicates, and by the importation of English iron to bring 
down the prices of American ‘‘ pools.” These orders he believes 
will still be continued. 


One of the old standards in the iron and coal trades 
of the district has fallen a victim to /a grippe—Mr. George Dyson, 
of Middlesbrough—who not only pate on a very large business 
as an iron and steel merchant, but was a colliery owner, salt 
manufacturer, and for many years had been practically engaged in 
the iron trade. He was born in London seventy-four years ago, 
was manager of the well-known Parkgate Ironworks, at Rother- 
ham, from 1843 to 1846 ; manager of the Weardale Coal and Iron 
Company’s collieries and ironworks at Tudhoe and Towlaw, from 
1848 to 1866 ; had a business as iron manufacturer at Fencehouses 
for some years subsequent to 1866. He was the owner of two 
chemical works near Leeds, which be sold a few years ago, but he 
has had a colliery at Pooley Hill, Warwickshire, for some years, 
and has been chairman of the Bearpark Coal and Coke Company, 
as well as of the Westfield Salt Company. His iron merchant's 
business has been carried on at Middlesbrough since 1869, his 
eldest son being associated with him in this. 


An American paper, commenting on the progress of 
electric welding, says it is only two or three years since welding by 
electricity has been looked upon as anything but a laboratory 
experiment ; and, although most of the work has been done by 
one company, there are few branches of electrical engineering that 
have made more real progress, and none that has given greater 
satisfaction from the first, The most recent use is in welding rails. 
Owing to the difficulty of maintaining rails in crowded and paved 
streets, it is an advantage to have the rails as long as possible, 
thereby reducing the number of joints to be cared for, Fora year 
past the Johnson Company, of Johnstown, N.Y., has been 
experimenting on welding rails up to110lb. per yard, and now 
there is being built for the company by the Thomson Electric 
Welding Company one of the largest machines ever built for weld- 
ing. It is to weigh from 20 to 25 tons, and occupy a floor space of 


8ft.- by 14ft. In this connection it may be mentioned that at 
Messrs. Clarke, Chapman, and Co.’s works, at Gateshead-on-Tyne, 
it was found that for certain work by hand welding the cost would 
be £8 16s., whereas by electric welding the cust would on'y be 
£5 16s., thus effecting a saving of £3. 
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LIQUID FUEL APPARATUS, GREAT EASTERN RAILWAY. 
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HOLDEN’S SYSTEM OF BURNING PETROLEUM. | is kept burning, the major portion of the —s being covered | from the steam ring the fire-box is filled with a dull, lurid 
—— with limestone broken small, or chalk, or broken fire-brick. | smoking flame. When both are in action thera is not a 
Iv a recent impression we referred to the system of burning| One of the most important details is the steam ring round | particle of smoke, the whole fire-box being filled with a flame 
liquid fuel invented by Mr. Holden, locomotive superinten- | the nozzle, the action of which will be best understood | so brilliantly white that it cannot be looked at with comfort, 
dent of the Great Eastern Railway. We now give illustra- | from Fig. 1. In the engraving, similar letters are used to | save through coloured glasses. The combustion is perfect, 
tions of the very ingenious and successful apparatus which he | denote similar parts. The steam feed cocks are shown at A, | and very little of the spray falls on the hot chalk. What 
has designed, and on page does fall is burned there, 
390 we illustrate a com- and none runs through to 
pound engine on the the ashpan—a most im- 
Argentine Great Western portant advantage hitherto 
Railway to which the very difficult to secure. 
apparatus has been affixed. he whole apparatus is 
In this drawing the appa- placed under the foot-plate; 
ratus is not shown. It isa access can be obtained to 
feature of Mr. Holden’s the nozzles in a moment 
method that no radical by lifting the flap C’, Fig. 
change of any kind is made 1. The supply of oil is 
in the engine, which will regulated by the cock E, 
work equally well with Figs. land 2. The warm- 
either coal, or petroleum, ing pipe is shown dotted at 
or both. The only differ- H, Fig. 2. 
ence indeed between «4 
Holden engine and an 
ordinary locomotive is that 
in the former two tubes 
about 4in. in diameter pass 
through the water space at 
the back of the fire-box, 
below the level of the fire- 
door, as shown at C— fire with coal. The firing 
Fig. 1. The liquid a + with coal —~ at first 
carried ina tank F. This oe 7 pari passu with the injec- 
tank is shown in detail in vp saerioantttemntiatt eeeeTegent tion Tt oil, As the seal 
Fig. 3. It is filled through the opening at G—Fig. 1—passing , the liquid fuel pipe at D, and soon. The steam ring stands | fire gathers strength the oil is gradually shut off. Mr. 
through a strainer, &c. A warming pipe is provided to | just outside the on os in the fire-box. In each ring are | Holden hes thus been enabled to utilise the refuse from 
liquefy the crude oil in cold weather, as shown. six small orifices, which blow steam in the direction shown | the company’s oil gas works, and to use dead oil from Beck- 
The injectors are shown at B’ B’, Figs. 1 and 2, and in | by the dotted lines in Fig. 4. These induce a powerful rush | ton, when it can be obtained at a suitable price. Oil has 
enlarged detail in Fig.4. The injector isannular, and has | of air, which beats on the outside of the petroleum jet, | been used in the same way with perfect success in stationary 
a double orifice at the fire end which is found to dis- | which is already supplied with air through the internal | boilers at Stratford for some time. We have seen oil burned 
tribute the oil eee @ portion being blown straight | orifices B B, Fig. 2. e efficiency of the arrangement is | on various systems, but none has been, we think, so satisfac- 
through under the fire-brick arch, and a portion deflected | proved by the fact that if plugs are put into the holes B B | tory as this. The circumstance that oil and coal are inter- 







cover_secured 


The tender carries on the 
Great Eastern engines coal 
as well as oil, and either 
can be used indifferently. 
Thus when a cinder fire 
is worked, it is only neces- 
sary to shut off the oil if 
the supply runs short and 
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down on the grate, on which a small fire of cinders or coal | the furnace smokes. In the same way, if steam is shut off | changeable at a moment's notice is a most important feature, 
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LIQUID FUEL NOZZLE, GREAT EASTERN RAILWAY. 
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and should the burners become clogged by 


C’. All the details have been very carefully worked out. 
Fig. 5 shows a variable blast pi Macallan’s patent— 
used by Mr. Holden in combination with the liquid fuel 
arrangements, to which it is an important adjunct. The 
ordinary blast pipe is 5gin. diameter. On top of it is 


Dotted 
method 
to 


b represent 
inserting a liner. 
orea of the 





Fig. 6—MACALLAN’'S VARIABLE BLAST PIPE. 


fitted a movable reducing nozzle, 43in. diameter. This is 
hinged as shown, and controlled by a lever outside the smoke 
box, from which a rod runs back to the floot-plate. The 
reducing nozzle is shown in place in our drawing. By pulling 
the rod the reducing nozzle, is lifted up and swung back. 
The driver can in this ig Pace man his draught as the demand 
for steam requires. Mr. Holden is hie much pleased with 
the action of this variable blast pipe, the extreme simplicity 
of which is an admirable feature. It has been fitted to fifty- 
three engines, effecting an average economy of 31b. of coal 
per mile. 

Returning now to the Argentine engine, we may say that 
exhaustive trials made some time agoshow that the consump- 
tion of petroleum, coal, and wood with a train of twelve 
coaches running about 1200 miles was 22 1b, per mile, while a 


/ - WY 


| 
| 


} any cause they | sister engine doing the same work, but burning only coal and | 
can be cleared at once with a pricking rod by lifting the flap wood, consumed 331lb. per mile. _ Provided the supply of | 


| petroleum in the Argentine is considerable, as all indications 

| at present show, even ata high price per gallon for the petro- 

| leum, @ very considerable economy is effected, the average 
price of coal per ton on the engines being as much &s £4. 

| 

| PHILLIPS’S CHECK CHAMBER. 


| 
} 











| ‘'THIs device is intended to provide a cut-off between check valves 
| and boilers in such a way that the checks can be removed from the 
| action of mud, and can be repaired without lowering steam. It is 
| also intended to prevent water from leaking out of the boiler or 
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freezing in the pipes. Its main object then is to render the boiler 
check a trustworthy device. It is being used by the Richmond and 
Danville, Georgia Pacific, Charlotte, Columbia and Augusta Railroad 
and others, It is manufactured by W. B. Alexander, Birmingham, 
Ala. The strength of the device is shown by the accompanying 
engraving, which we take from the Railroad Gazette, in which A is 
a section of the boiler, in which is screwed a threaded bushing B 
provided with a flange, upon which is carried by means of the 
shoulder the interior check pipe E. F isa threaded ring which is 
screwed into the bushing B to hold the interior check pipe in place. 
The chamber G is held to the boiler by bolts, and a joint is made on 





the ring B, Into the top of the chamber is screwed the threaded 
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cap I, through which passes the threaded stem J, at the lower end 
of which is the valve L, and at the upper end a conical packing, as 
shown. This packing forms a tight joint with the cap to the 
chamber when the stem isscrewed up. On the sides of the chamber 
are secured pipes which communicate with the injector through 
the checks as shown. The o} tion is as follows:—The stem J is 
screwed p, and the m the boiler to the chamber is open. 
The injectors, now being set to work, discharge water in the chamber 
G, from which the water runs by gravity into the boiler. The 
check valves are thus entirely out of reach of water in the boiler, 
and if the injector becomes disabled or the check valves refuse to 
operate, the check J is screwed down until the valve L shuts the 
chamber from the boiler, when all the parts may be cleaned. Those 
who have been using this device speak well of its performance. 








ANCHOR BOLT TESTS. 

In recent investigations of the strength and adhesion of iron 
anchor bolts set in stone masonry, Robert Moore, Chief Engineer 
of the St. Louis Merchants’ Bridge Terminal Railway, experimented 
with full-sized rods set with lead, sulphur, cement, &c. From a 
photograph taken after testing the results of two experiments, A 
and B are illustrated as below in the Engineering and Building 
Record. Stone blocks, of a size adapted to the testing machine, 
were drilled through, and 2in. iron reds were set into them 11}in. 
and the space around them was filled with a thin mortar or 








ut of Harris’ Portland cement, which was allowed to set ten 
+ s. Thestone and rod were then placed ina testing machine and 
subjected to tension to pull out the rod. Briquettes of the cement, 
tested in the usual manner, developed a strength of about 475 Ib. 
per square inch in seven days, and 550 lb. in ten days. In A the 
rod had a screw thread to improve the ip of the cement, and the 
stone os yield at a load of 39,000 I ., and broke at a load of 
about 50,000 lb., without developing the strength of the cement 
joint. In B the rod was plain and th, and the t began 
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to yield at a load of 34,000 Ib., but did not entirely part when the 
rock broke at a load of 67,000 lb. Larger blocks of stone could 
not be acc dated in the hine, but it was inferred that in a 
suitable setting the cement joint on a smooth rod might be made to 
break the rod. 











ON TESTS FOR STEEL USED IN THE MANU- 
FACTURE OF ARTILLERY.? 


By W. Anperson, D.C.L., M. Inst. C.E. 


THE physical and mechanical properties of steel depend upon so 
many conditions that the greatest difficulty exists in devising tests 
which shall give the user of steel reasonable certainty as to the 
intrinsic qualities of his material, as well as some idea of its con- 
dition with reference to internal stresses. At first sight it would 
ap that chemical analysis ought to provide the most certain 
indication of the nature of a specimen. e purchase and manu- 
facture of very many substances are guided by chemical tests alone, 
and the results are eminently satisfactory. Why should not 
chemistry, in its present advanced state, render equally certain 
indications as to the qualities of steel ? 

The answer, I think, lies in the circumstance that the mechanical 
properties of steel, and of alloys generally, are aff in a 
remarkable manner by extremely minute quantities of substances 
associated with the dominant metal, by the relative proportions of 
these substances, by the changes in some, or in all, of them, pro- 
duced by more or less rapid changes of temperature, which 
influence dissociation and reveal their effects by the singular 
phenomenon known as recalescence, which also indicates, though to 
a less degree, allotropic changes in some or all of the components. 
Chemica! analysis sufficiently minute to detect even traces of every 
substance associated with iron, would be so tedious and costly as 
to be impracticable, and I fear that many years must pass away 
before chemical and physi science together will succeed in 
determining the laws which govern the mechanical properties of 
allo: 

ll advance has already been made by Professor Roberts- 
Austen, who has shown that there exists a relation between the 
mechanical properties of some alloys and of the atomic volumes 
of the substances of which they are composed, and I do not doubt 
but that farther investigations in this direction will enable metal- 
lurgists to predict with some certainty the effects of ingredients 
upon the mechanical properties of the substances to which they are 
added, but it is only those who have attempted such systematic 


in every direction, and contracts upon the heated core, and this 
being incompressible, the surface has no alternative but to stretch. 
If it does this without fracture, the mass of metal is apparently 
uninjured ; but should the tenacity be unequal to the stress, rupture 
takes place at once. Should the metal survive the violence it has 
been subjected to, the subsequent cooling will gradually relieve 
the tensile stress on the surface, and substitute a compressive one 
in ali directions, while the core will be in a state of tension also in 
all directions, and in some cases these stresses become so severe that 
a slight disturbance of temperature, or the application of 
mechanical force, will determine rupture with more or less noise. 
This has been frequently observed in hardened armour-piercin 
shot, in steel coining and stamping dies, and even in oil-trea 
gun hoops and tubes, though made of mild and tough steel ; and 
in these the late General Kalakoutsky succeeded in omy npn d 
measuring the strains in a great number of instances, and in cal- 
culating the intensity and direction of the stresses which produced 
them. 

In consequence of the conjugate nature of the stresses, the frac- 
tures are generally of a serrated, branching and diagonal character. 
As there is no such thing as an absolute elastic limit, time, to some 
extent, obliterates the internal stresses; the metal slowly yields 
under them till a sort of armed neutrality is produced, so that 
after a few months’ repose spontaneous fracture need hardly be 
dreaded ; and for this reason dies and yen apn shot are 
kept in store for some time before being issued for service. The 
proper way, however, to restore neutrality, when hardness need 
not be retained, is to heat the steel to about the temperature a of 
Chernoff'’s scale—about 900 deg. Fah.—and suffer it to cool slowly. 
This is found to obliterate the internal stresses, while retaining in 
a great measure the so-called high elastic limit and ultimate 
strength which oil-hardening undoubtedly communicates. If 
however, the process of hardening has set up fissures or cracks, 
however minute, in the interior of the mass—and these are 
just as likely to be longitudinal as transverse—no subsequent 
annealing can repair the mischief done, and in this lies the t 
danger of oil-hardening. I attribute to it most of the failures 
which have occurred in artillery ; and although all nations are in 
accord in practising the oil treatment of gun-steel, it is a remark- 
able fact that civil engineers do not feel justified in taking advan- 
tage of the undoubted increase of elastic and ultimate resistance 
communicated to steel , AW. process, on account, I presume, of 
the risks attending it. ere is no contesting the fact that the 
effects above described do follow sudden changes of temperature ; 
but the action is by no means regular, because both the allotropic 
and chemical changes in the material are influenced not only by 





work as Professor Roberts-Austen is now doing for the Alloys 
Research Committee of the Institution of Mechanical Engineers 
who can have any idea of the difficulties which surround the 
inquiry, chiefly arising from the practical impossibility of obtaining 
pure materials in sufficient quantity, owing to the liability to 
oxidation of the metals which are most used in the arts, to the 
disturbance caused by the occlusion of gases, and to other causes. 
The time which must necessarily elapse before a sufficient number 
of facts can be established to enable unassailable laws to be laid 
down, and the corresponding expense, are sufficient to deter the 
most enthusiastic investigator. 

But assuming, even, that the laws are discovered, and that the 
effect of each constituent of steel can be foretold, there will still 
remain the necessity of determining by analysisth ctconstituent 


cha of temperature, but also by the state of pressure or tension 
which such changes tend to produce, so that certain combinations 
of pressure and temperature may develope much more marked 
effects than others. This is well illustrated by the changes 
which take place in drawing and rolling metals and their alloys ; 
they are rendered hard and brittle by mechanical tensions and 
pressures alone, and often to the same degree as by sudden 
cooling. 

The difficulties which surround the framing of a specification for 
gun-steel were enhanced by the circumstance that till quite lately 
the steel makers did not manufacture guns, at least for her 
Majesty’s service, while the gun makers did not produce the steel 
which they required. Hence it became necessary to test the mate- 





of the sample, which will involve expenses and loss of time that 
cannot be conceded. 

For these reasons, and acting under the advice of the President, 
the specifications of gun steel used in her Majesty’s service exclude 
all definitions of chemical position, in so far, at any rate, as the 
proportions of the ordinary ingredients of steel, such as carbon, 

ese, silicon, phosphorus, and sulphur are concerned. The 
introduction of new materials, such as chromium, aluminium, or 
nickel, is, indeed, not forbidden; but special care is taken to 
ascertain their effects upon the mechanical properties of the metal 
before their use is sanctioned. 

With respect to steel for lighter work, such as small arms, and 
especially for use in the production cf swords and bayonets, some 
restrictions in chemical composition are imposed. In the former 
case, however, the percentage of carbon is defined with a view to 
the hardening which some portions of the components of a rifle 
have to undergo, and with reference to the durability of the barrels 
in regard to erosion by powder gases and abrasion by the bullets. 
In the case of swords, the difficulties of framing a satisfactory 
specification are so great, that the subject was y referred to 
Sir Frederick Bramwell and to Sir Benjamin er, and by them 
the nature of the steel to be used was, indeed, defined by its 

hemical position, but with the sole view to secure uniformity 
in supply, the sword-maker being permitted to vary the com- 
ponents of the steel he proposed to use within certain limits. 
Once, however, the quality supplied is found suitable by the 

hanical tests i d, the chemical composition so selected is 
not to be departed from beyond reasonable limits of toleration, 
and I think that I may venture to affirm that the chemical tests 
for sword steel weré adopted only because it was found impossible 
to define the qualities required by physical tests alone, seeing that 
sword blades have to be hardened and tempered, and are therefore 
subject to internal stresses, the nature and intensity of which 
certainly depend upon the chemical constituents of the steel, as 
well as upon the form of the blade and the mode of treatment. 

It is not, I think, sufficiently realised that metals, and, indeed, 
most substances, are incapable of appreciable.cubical compression, 
that is, change of volume under any stress that can in practice be 
brought to bear on them, under whatever conditions they may be, 
whether fluid, in the pasty state, at forging temperature, or cold. 
Like ice and water, steel and cast iron have a greater volume in 
the solid than in the liquid state, and therefore red-hot solid cast 
iron or steel floats on the surface of the molten mass, and hence, 
to some extent, is due the sharpness with which the metal takes 
the form of the mould in casting. The molecular motion in the 
metal, which results from the continued application of heat, cul- 
minating in producing a change from the solid to the fluid state, 
although it must constantly increase in energy, does not neces- 
sarily imply a greater mean distance between the molecules; in 
fact, the distance often becomes less, since the liquid is often more 
dense than the solid ; hence it is probable that the motion of the 
atoms in the molecule are effected, which view certain other 
changes due to thermal influence seem to support. 

In the process of solidification the outer surface sets first and 
becomes rigid, but, as the cooling proceeds, in spite of the slight 
swelling of the mass due to solidification, the loss of volume arising 
from cooling asserts itself, and since the outside cannot be drawn 
in altogether on aceount of its being set and comparatively cold, 
the inside of the mass is broken up into porous places or into 
hollows, so familiar in large castings of unequal thickness; and 
even if solution of continuity does not occur, the casting is in a 
condition of internal stress, which a trifle may develope into 
rupture. As the cooling proceeds the inside contracts, and the 
outside, which had set in a stretched state becomes violently com- 
pressed, while the inside remains in a state of tension; and if the 
material yields, the sudden release of the outside surface causes 
the parts to spring asunder with such violence that the stress, 
which was originally compressive, is suddenly turned into tension 
high enough to cause rupture with such energy as to be generally 
accompanied by a report. 

_ In the case of wrought steel cooling suddenly from forging heat 
similar action takes place. When annealed from below the tem- 
perature ) of Chernoff, that is to say, below the temperature from 
which, in cooling gradually, crystallisation can take place, the fall 
of temperature on the outside and in the inside proceeds at nearly 
the same rate, and the contraction is consequenly uniform through- 
out, and no internal stresses arise ; but if heated to the same point 
and quickly immersed in oil or water, the surface is rendered rigid 
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rial practically in the rough forged state, and by a process which 
aimed more at ascertaining what the steel was likely to do when 
ultimately treated in the recognised manner, than to determine its 
properties in the particular state in which it was tested, which was 
consequently not the conditions in which it was to be built into the 


gun. The a now in force in her Majesty’s service lays 
down that the specimens, which are to be cut from the com- 


ments of the guns in a carefully specified manner, are to be lin. 

iameter by 44in. long. They are to be heated to 1425 deg. Fah., 
or a bright red, and quenched in oil of 65 deg. Fah. temperature, 
and left in the oil till cold. They are then to be turned down for 
a length of 2in. toa diameter of 0°533in., and tested by tearing 
asunder. Bending tests on specimens 4}in. long, and 0°75in. wide, 
and 0°375in. thick, cut to these dimensions after being oil- 
hardened, are also prescribed. In samples so small the probability 
is that the internal stresses set up by the oil treatment, even 
though it is not followed by annealing, are not very severe, and 
they are greatly relieved, in the specimens tested by tension, by 
turning off nearly jin. all round the operative part. But 
the temperature at which the hardening is effected lies between 
two temperatures at which important molecular changes take 

lace in the material. The researches of Gore, Barrett, Osmond, 
ted Roberts-Austen, and others, show that at about bright 
red heat, or 1500 deg. Fah., iron undergoes a molecular change, 
made manifest by the evolution of heat sufficient, if not actually 
to raise the temperature of the metal, at any rate to retard its rate 
of cooling. Such evolution of heat must be due to molecular or 
atomic change, which is clearly reversible. In heating a bar, the 
rate of absorption must be momentarily increased at the point 
of recalescence ; in other words, the specific heat of the material 
is increased at a particular temperature ; or rather, as a molecular 
change has taken place, the heat absorbed or evolved should 
be more correctly called latent. We have no information as to 
whether a change in specific gravity takes place also ; but since 
liquid iron is more dense than solid, it seems probable that increase 
of density commences at the point of recalescence, and is main- 
tained when the metal passes into the fluid state. A similar 
pee is apparent in water, which attains its maximum 
ensity at 39deg. Fah., and then commences to expand as the 
temperature falls, and maintains that ex ion till converted into 
the ice into which it ultimately turns. ater colder than 39 deg. 
Fah. appears to be an allotropic form of water warmer than that 
temperature. The allotropic change which takes place in iron at 
1500 deg. Fah. is probably accompanied by a change in physical 
properties, producing what Osmond has called a and 8 irons. 
Apparently, when the change takes place in gradual cool- 
ing, the 8 iron, that of the higher temperature, and which 
Osmond conceives to have molecules, passes into the 
@ state, in which he supposes the molecules to be soft. 
Cooled rapidly, in either state soft iron results; but in the 
presence of carbon or of some other substances, the 8 iron is 
sup to retain some of its hard nature, and to be the cause of 
ening in steel. In addition to this change in the iron, which 
forms the main component of steel, it is now demonstrated by the 
researches of the President, Akerman, Osmond, and others, that 
the carbon, at any rate of steel, exists in two conditions, namely, 
either in the form of a definite compound of carbon and iron 
dissolved in an excess of iron, or as finely-subdivided carbon 
diffused through the mass, and that at certain temperatures asso- 
ciation and dissociation take place, the combined carbon becomes 
diffused, and the diffused carbon combines. The act of combina- 
tion, being a chemical process, might be expected to declare itself 
in the evolution of heat, and the researches of Osmond, laid before 
this Institute last year, abundantly show that at about the 
temperature of 1200 deg. Fah., or red heat, such an evolution of 
heat does take place. 

Struck by the importance of the researches to which I have 
drawn your attention, and imagining that the methods pursued 
by Osmond opened up the possibility of arriving at a knowledge 
of the condition of large masses of steel with respect to their 
uniformity of omens and physical condition, I suggested to 
the Institution of Mechanical Engineers that it could not do better 
than institute a systematic research into this matter. The pro- 
posal was adopted with the utmost readiness ; a strong committee, 
of which our President is a distinguished member, was formed, 
and Professor Roberts-Austen was uested, adequate assistance 
being provided, to undertake the work. He readily accepted the 
task, and I venture to think that already very encouraging success 
bas been met with. It would obviously be improper for me to 
explain here the means by which the work is being carried out, A 
report will very shortly be presented to the Institution of Mechanical 











Engineers, It will contain the fullest information, and I wil] 
therefore only state that Osmond’s experiments have been repeated 
the rate of cooling of specimens has been registered by the most 
ingevious automatic methods, and curves produced from which it 
is possible for even an inexperienced eye to detect the two points 
to which IT have drawn od attention. The mode of procedure 
requires but very small samples, and a few minutes suffice to 
obtain a record, so that I am sanguine that before very long a 
method will be arrived at by which it will be possible to determine 
the quality and conditions of masses of steel, from the mere 
shavings turned off, far more accurately and rapidly than by 
means of any test which we are able at present to apply; and this 
power is of vital importance now that we propose to build up guns 
of immense masses of steel, the quality of which, though it may 
be determinable by present methods at the ends, cannot be ascer- 
tained without great loss in other parts of their length. 
The investigations prove, at any rate, that steel is being treated 
or ill-treated, now at ees which lie between two critical 
ints, separated from each other by only some 300 deg. Fah. It 
to be treated in masses of ever-increasing magnitude, and the 
temperatures at which the hardening and annealing are performed 
can only be judged of by the eye—an extremely unsatisfactory 
method, considering how much the <peeanenee of a heat is modified 
by the intensity of the light around. I cannot divest myself of 
the feeling that the apparently capricious behaviour of steel is due 
not only to the inte stresses engendered by oil hardening, but 
also to the circumstance that the chemical condition of the stec! 
and its molecular structure, ape gan te fl d by comp atively 
slight errors of judgment, or by carelessness in the adjustment of 
the temperatures at which the operations are performed. ‘he 
circumstance that within the last two or three years three impor- 
tant firms have undertaken the manufacture of heavy guns from 
steel of their own producing, and have introduced powerful forging 
presses, renders it possible to modify our specifications in the sense 
that more attention shall be paid to the nature of the steel 
employed, and to the mode of working it, than heretofore. It is 
in contemplation to provide that open-hearth steel only shall be 
used ; that the ingots shall be treated in a special manner when 
hollow forgings are to be produced ; thata certain minimum amount 
of work shall be put into the steel, and that annealing from a red 
heat, or about 900deg. Fah., shall always be the last operation, 
even if the mechanical properties aimed at can be attained 
without hardening in oil or water. 
_ It is remarkable that foreign nations appear to attach much more 
importance to determining the elastic limits than is done in her 
Majesty’s service. The French and American specifications pre- 
scribe both the elastic limit and the ultimate strength. The 
Russian specification defines the elastic limit only, though the 
ultimate elongation per cent. is prescribed. I believe that the 
Germans follow the same rules, though I have been unable to 
obtain any direct information on this point. In her Majesty’s 
service a limit of per t extension under a load of 21 tons per 
square inch is prescribed, and a note is to be taken of any yielding 
under a less load; but the term ‘“‘elastic limit” is carefully 
excluded, on the ground that no such limit can, in fact, be defined, 
All foreign nations seem to prescribe hardening in oil, though no 
mention is made of any particular temperatures, and in all cases 
the first and the last operation must be annealing, after which only 
the test pieces are taken. At the Abouchoff Steel Works the 
hardeni a ling is practically one operation, the object to 
be treated being immersed in the oil only for a short period, the 
duration of which is a matter of judgment, and depends upon the 
dimensions of the steel. It is then rapidly withdrawn, and 
returned to the heating furnace, where it is allowed to cool slowly. 
It is impossible, within the limits of a paper suited to these 
meetings, to enter into all the details of the question I have ven- 
tured to bring before you. My object is to draw attention to the 
recent advances in the theory of steel, and to suggest how the 
knowledge, even now, in our possession must gradually affect our 
practical work. I trust that the discussion, which will no doubt 
arise, will give to the world the knowledge and experience which 
— peculiarly the dower of the members of the Iron and Steel 
ustitute. 

















LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl ae the 





pinions of our 





SCREW PROPELLERS. 

ey nae in regard to Major de Villamil’s difficulty is 
this:—If a free body A—no matter what kind of body, provided 
it has mass—be initially at rest, and be caused to move by another 
porn | B, then, while the motion of A is changing, a force is 
applied to A by B in the direction in which the motion is 
changing, and an equal and opposite force is applied to B by A. 
The latter force is commonly called the resistance of A to change 
of motion, and by some muddle-headed writers of an inferior class 
of popular text-book is spoken of as if it were a force applied to 
A, which it is not, being applied by A to B, and not applied to A 
at all, It is not necessary for A to be held, or to be rigid, or to 
have cohesion of its parts, for the above to be true; neither 
because inertia is not a force, does the possession of inertia prevent 





a body A from applying a furce to the body B, wkich changes its 
motion, any more than, if revolutions per minute are not volts, 
the electro-motive force of a dynamo cannot be proportional to 
the revolutions per minute; or if temperature is nct pressure, the 
pressure of vapour of water cannot be fixed by its temperature; 
or if a shilling is not bread, the possession of a shilling cannot 
enable a man to buy bread. What common-sense reason is there 
that can be given for supposing that a screw cannot change the 
motion of water flowing «sme | it? If it does, then the water 
applies a pressure to the screw. The pressure of the water on the 
blades is, for all velocities within the i paths of practice, at 
right angles to the blade’s surface nearly. 

If the pressures on opposite faces of the same blade were equal 
there would, on the whele, be no ferce applied either to the screw 
by the water or by the water to the screw, which two forces are 
always — and opposite, but they are never applied to the same 
body. The screw, as a matter of fact, changes the motion of the 
water ; therefore the water applies a force to the screw equal and 
opposite to the force which the screw applies to the water ; there- 
fore the pressures of the water on opposite faces of the blade do 
not remain equal, as they would be if the screw did not change the 
water's motion. This difference of pressures on cpposite faces of 
the blade is the force oo“ by the water to the screw. The 
blades being oblique to the axis, and this force being perpendicular 
to the blades, let O X represent diagrammatically the axis of the 
screw, and A B a section of a blade standing out perpendicular to 
the plane of the paper, A! Bl representing the opposite blade at 
the other side of the axis, and P, drawn at right angles of A B, 
represents the direction and magnitude of the force which— 
because its motion is changing—the water applies to the blade A B, 
and similarly P! represents that which it applies to Al B!. The 
tr ponents of P and P!, being at opposite sides of the 
axis, form a couple; their longitudinal components a thrust. In 
order that the screw itself may move at a uniform rate, there must 
be applied to it by something else, a couple equal and opposite to 





that of the water, and a thrust equal and opposite to that of the 
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water. The former is supplied by the engine, and the latter by 
the thrust block. 

The water can and does apply forces to the screw, I suppose, 
other than those which arise in consequence of change of its motion, 
the most important one being a force tangential to the blade 
surface due to friction of the water on it; but as we find that 
on calculating the effect of the forces arising from change of 
motion alone, they account for nearly the whole, viz., from 76 to 
92 per cent. of the work and forces measu experimentally, it 
becomes impossible to e from the case of a pom, that the 
other forces arising from friction or viscosity are large forces, or that 
they account for nearly the whole effect, Totally inde 
dence, in which, for instance, the viscosity is measu 


ndent evi- 
i chise chiane toeme Ub then ting Coogi 
stances in whic’ ects arising from the motion rd iD; 

ro amnell, must be given, and the value of the viscosity calculated 
thereby, and similarly for the friction. It must also be kept in 
mind that the direction or the magnitude of the velocity of a body, 
at a given instant, is one thing, and the direction in which its 
motion is changing, or the ate of the change, is quite a 
totally different thing, just as the momentum of a body, and the 
momentum genera jd second in it, are totally separate things. 

Major de Villamil’s difficulty seems to arise in great part, if not 
altogether, from his ignoring the fact that a body A whose motion 
is being changed by a body B applies a force to the body B totally 
irrespective of whether any third body has got ahold of A, or 
whether there are any internal stresses set up in A between dif- 
ferent parts of itself. If Major de Villamil says this is not a fact, 
he is contradicted by experience, and, which seems to some 

ple to be more to the purpose, he denies both the second 
and third laws of motion, one of which says that the force 
applied to A by B is proportional to the change of A’s motion; and 
the other, that the reaction, which is the force A applies to B, and 
is not a force applied to A, is equal and opposite to the first force, 
and would indeed equilibrate it, if it were applied to the same 
body, only it is not applied to the same body, 

It is transparently preposterous to assert that a book, which I 
give a shove to here, is acted on by forces in equilibrium because 
another man in Chicago is shoving another book with precisely 
equal force in an opposite direction—which he may be doing for 
aught I know to the contrary—yet if the two books be called 

ies A and B, and the two men be called the two ends of a com- 
pressed spring between them, persons professing to teach mechanics 
in one, at any rate, text-book, and paradoxical muddlers else- 
where try to make out that A is acted on by forces in equilibrium 
because B is acted on by a force equal and opposite to the force 
which acts on A, Maurice F, FirzGEra.p, 

P.S.—Cotteril and Slade is not one of the text-books above 
referred to. Your reviewer, for instance, insists that no motion 
results if a force is resisted by an equal and opposite force, which 
is perfectly true if both forces act on the same body in one 
straight line, and obviously ridiculous if they do not ; and your 


reviewer ignores the fact that Cotteril and Slade do not say any 
more than Newton that action and reaction are forces applied to 
the same body. 


[We commend to Professor FitzGerald’s attention the following 
translation of Newton's words, which he will find on page 56 of 
Williamson and Tarleton’s ‘‘ Dynamics” :—‘‘ If any person press a 
stone with his finger, his finger is pressed by the stone. If a 
horse draw a body by means of a rope, the horse is also drawn—so 
to speak—towards the body ; for the rope, being strained equally 
in both directions, draws the horse towards the body as well as 
the body towards the horse, and impedes the progress of one as 
much as it promotes that of the other. Again, if any body 
impinge on another, whatever quantity of motion it communicates 
to that other it loses itself on account of the equality of the mutual 
pressure.—Ep, E. 





PROFE3SOR KENNEDY'S REPORT ON THE TRIALS OF THE 
8.8. IONA. 


Sir,—I have read with much interest the article which appeared 
in your last issue under the above heading, and whilst—as the 
designer of the engines of the Iona—I am much pleased to find the 
writer of that article so freely acknowledge the exceptional 
economy as proven, I fear a little slip in his first calculation regard- 
ing the quantities of steam and water present in the high-pressure 
— has led him a little astray in his subsequent remarks, 

ith your kind ission, therefore, I will try to point out, as 
clearly as I can, the true facts of the case in this connection. 

The writer of the article, on P 361, proceeds to get at the water 
existing in the high-pressure cylinder at six-sevenths of the stroke 
by comparing the volume of the | eee displacement at that point 
with the volume which the total feed that entered the cylinder per 
stroke would have had at the same pressure, if it were all steam; 
and if he had kept rigidly to the measurement of the diagram 
published in his article, on p. 362, the resultant figures in his 
own method of calculation would have shown him at once that his 
method was wrong; because it would have appeared, not that 
there was 5°5 per cent. of water as he states, but that there was 
less than no water. Or, to put it more accurately, that the steam 
in the cylinder represented more than all the feed-water. 

_To make this clear it is only n to point out that at 
six-sevenths of the stroke the pressure in the cylinder was 65 lb. 
absolute, instead of 601b., as named by the writer of the article; 
and the volume of 1 1b. of steam at 65 1b. absolute is 6°502 cubic 
feet. The feed taken at 1057 1b. per stroke x 6°502 = 6°89 cubic 
feet, whereas the volume swept through by the piston up to that 
point was, as he states, 7°11 cubic feet. That is to say, if he had 
measured the pressure correctly he would have found about 3°2 per 
cent. more steam in the cylinder at six-sevenths of the stroke by 
his method of calculation than is represented by all the feed, and 
this must have shown him there was a mistake somewhere. 

Fortanately, this mistake is not far to seek, and is easily seen and 
measured by reference to the diagram on p. 362. 1t consists in his 
having included as working steam in the cylinder the volume 
measured on the 501b. line between the left-hand vertical line and 
the shaded diagram, and which volume was at that pressure filled 
by part of the cushion steam, and not by new steam from the 
boiler at all. There can be no more reason for including any 
portion of the cushion steam at 501b. above the atmosphere than 
there would be for including it at the cut-off ; and I presume the 
writer of the article will agree that this is soas soon as it is pointed 
out. That being so, it is clear the shaded of the diagram 
alone should be measured as steam existent in the cylinder for 
cemparison with feed-water, 

_The true figures for steam and water at 65 lb. absolute—viz., 
six-sevenths of the stroke—are, as nearly as I can measure them, 
77°3 per cent, of steam and 22-7 per cent. of water, taking as 
before 1-057 1b. as feed-water per stroke. This shows that between 
cut-off and six-sevenths of the stroke about 6°8 per cent. of the 
feed was re-evaporated. 

_I would here state, however, that on further investigation, I am 
disposed to think that Professor Kennedy made his steam and 
water estimate a little too early in the high-pressure cylinder, as 
it would appear that the valve was not quite cond at both ends of 
the cylinder at the 125-41b, pressure above the atmosphere, and 
also that the six-sevenths of the stroke taken by the writer of your 
article is too late to make a comparison, because the valve has 
opened for exhaust at that point. It seems to me best to take the 
upper measurement, say at 1151b. above the atmosphere or 
130 Ibs, absolute, and the lower measurement say at 61 lbs. above 
the atmosphere, or 761bs. absolute, which represents precisely 
three-quarters of the stroke. By carefully measuring the —— m 
at these two points, I find the upper measurement gives 76°5 per 
cent. steam and 23°5 percent. water, the lower measurement 
giving 82°8 per cent. steam and 17-2 percent. water, This again 
— the re-evaporation between these two points to be 6°3 per 


The writer of your article has very properly noted the fact that 











the figures shown in the report indicate a much greater proportion 
of water in the high-pressure cylinder, which is jJacketted, than in 
the medium-pressure cylinder, which is not jacketted. This view, 
however, is much modified when the above figures are taken 
account of, it being seen that the 17'2 per cent. of water at the 
end of expansion in the high-pressure cylinder falls to 16°8 per 
cent. of water at the middle of the expansion in the medium- 
yeware cylinder, as stated in my remarks during the discussion. 

e fact is the high-pressure cylinder jacket dries the steam on its 
way to the medium-pressure cylinder, the latter getting a large 
share of the benefit. 

The yp drawn by the writer of your article at the bottom 
of page 361 between the man who is robbed of £100 one hour and 
has £95 restored him by the penitent thief the next, and the case 
of re-evaporation in a cylinder, isa very apt and interesting one, 
and to my mind very truly puts the case so far as re-evaporation 
of water that must inevitably be in the cylinder is concerned. 

On the other hand, it is better still never to be robbed at all, and 
that represents the case of water that might be prevented from 
being in the cylinder. In other words, there are causes which 

roduce condensation, and which are quite insurmountable. 
ere are also causes for water being in a cylinder that may be 
surmounted. In the latter cases it is clearly better to avoid the 
water being there than to re-evaporate it afterwards. But in the 
former cases it is best to take what work we can out of it by 
re-evaporation, since we cannot avoid it being there. This, I 
take it, is precisely the view held by the writer of your article on 
the matter. 

Hartlepool, May 11th. THomas Mupp. 

(Mr. Mudd’s letter contains several points for discussion with 
which we shall deal in our next impression.—Ep. E.] 





Sir,—It would be very interesting to many engineers if Professor 
Kennedy would state how he arrives at the weight of water— 
1-49 Ib. per revolution—which he found present in the high-pres- 
sure cylinder of the Iona. I have tried two methods of calculation, 
which give nearly the same results, but these are not consistent 
with Professor Kennedy’s figures. Possibly this arises in some 
measure from the muddle about the feed-water. I am not clear 
what that really was, I heard Mr. Mudd’s remarks in the discus- 
sion, but he said nothing to settle this point. It seems that there 
is a difference of about three tons of feed-water between him and 
Professor Kennedy. The report, again, muddles up the water 
condensed in the jacket with that condensed in the cylinder. 
However, I have assumed that the total weight of feed was 2°35 lb. 
- revolution; but if this be so, then the 30 per cent. of con- 

ensation seems wrong. What I want to know is, Are Professor 
Kennedy’s figures obtained from a plotted pv 4f curve, or from the 
actual diagram, or what? The paper gives no information on this 
point. A few lines of explanation by any member of the testing 
staff will set the whole matter at rest. 

I note that Professor Kennedy has not attempted to combine his 
cards, and in this I think he has acted wisely. 

May 13th. SUPERINTENDING ENGINEER, 





TIRE STRESSES. 


Sirn,—Mr. Halliday has advanced ming your last impression 
with which I was not perfectly familiar. arguments he uses 
would have been convincing if they did not clash with the enuncia- 
tion of certain dynamical definitions. It remains to be seen if he 
ean reconcile the two, At the outset, I may say that he seems to 
be quite unaware of the nature of the very startling proposition 
involved in his line of argument. I take it that he concedes that 
centrifugal force—otherwise, in this case, the bursting stress in a 
tire—is in some way dependent on the vis viva of the mass of the 
tire. Now that portion of the tire at rest on the rail has no 
motion and no vis viva in itself. His contention is, that relatively 
to the centre of the wheel it has vis viva, and that it is the same 
thing if the wheel centre moves away d ing the tire 
after it, as if the tire moved and had to be d into a circular 
wer Anyone acquainted with the normal explanation of centri- 

| force will see in a moment what I mean, 

ow, it is certain that as regards the rail and the earth, the 
— of the tire at rest on the rail has no vis viva. Mr. Halli- 

y’s contention is, of course, that the vis viva exists, but that it is 
relative tc the wheel centre. If this be true, then it follows that 
there is no such thing in existence as absolute vis viva; that in all 
cases it is a purely relative thing, and it would be just as sound 
kinetics tu talk of the vis viva, or energy, of an armour-plate as it is 
to talk of the vis viva of the shot. But, if this be true, what 
becomes of 4 M v?? The shot, in common parlance, approaches the 
armour-plate at 1800ft. per second. If we suppose the shot to be 
at rest, and the armour-plate in motion relatively to it at 1500ft. 
per second, how are we to calculate the energy of the blow? 

All the rules laid down for calculation imply that the vis viva of 
a body is calculated as though it did something which we call move. 
It is a new proposition that a body at rest can have vis viva. It is 
for the moment unnecessary that I should push this argument 
further. I feel sure that Mr. Halliday will understand even a hint 
of what I mean. If I am mistaken I shall be most happy to 
elucidate matters for him as far as I can. 

As to the hammer action of balance weights, that is a thing with 
which locomotive Ges remy mgt are only too familiar. The tire 
tread at the place where the balance weight is fixed becomes flat- 
tened. Iron tires in the old days were beaten out as though they were 
hammered. The action is due to the way in which the balance 
weight is flung forcibly down on the rail—a way which is not at 
all consistent with Mr. Halliday’s notions. L Ss. 

May 11th. 





HOW TO BECOME AN ENGINEER. 


Sir,—The letter by ‘‘ H.” on the above-named subject is very 
amusing, and any one not connected with engineering would imagine 
that to me an engineer isa very simple matter, always assuming 
one had a reasonable amountof spare and good friends, ‘‘ H.’s” 
experiences are pleasant, but mine are rather of acontrary nature, 

in this respect I have reason to believe that I am not alone. It 
is not ail cakes and ale in an ae ownie shop. So far I have never 
been able to come across those obliging workmen, of thirty or fort 
years’ experience, who are willing and always ready to teach all 
they know to the apprentices, who must, according to ‘‘H.,” pick up 
the workman’s experiences, workmen are very conservative 
about their experiences, and as a rule have very little to say, 
especially to an apprentice. This the a —— soon finds out, and 
something more, and that is, he must follow the beaten track, and 
learn in the school of his ownexperience, What he can pick up he 
is welcome to. 

In an engineering shop, all the important jobs are given to the 
competent workmen, one man having charge of a certain part, and 
he again having, say, three or four men working under him to his 
instructions, with probably an apprentice thrown in as a kind of 
make-weight. This system relieves the foreman, and allows him 
more time to see after other things. This is the every-day life in 
all good shops. a labour does not count for much, nor 
do they enter much into the foreman’s calculation as to how 


think for the short time the apprentice is in the works he had better 
leave the management of men alone, and learn how to use his 
tools and their proper names. There is a lot of nonsense written 
about the ma ment of men; good workmen require no such 
management, Give them their work and it will be done according 
to order ; they are not schoolboys, and require no instruction from 
a youth who has been three years in a shop and two years in the 
drawing-office, 

I fully agree with ‘‘H.” where he writes ‘that it is usually 
best to take the first berth with any responsibility that offers,” and 
I will go further than ‘‘H.” and say, don’t hesitate a moment, 
take it if you have to pay for being there, and remember that 
there are F icalon “ath for the position at any moment you 
choose to give it up. 

I would like to point out that good fitters are scarce; draughts- 
men who can estimate the cost of work are hard to get hold of, 
but, as for engineers with two years in the drawing-office and 
three years in the shop, there are plenty and to spare. ‘‘H.” can 
soon test this statement by advertising for one. 

May 6th. RETFORD. 

Sir,—In reply to the letter of ‘‘ Young Loco” in your issue of 
Friday last, if all other means fail to secure an entrance to works 
without payinga heavy premium, lethim advertise £100 to be inves- 
ted in a small shop requiring an increase of capital, taking ample 
security, and stipulating that he be allowed to work at various jobs 
as he becomes capable of performing them, never mind how humble 
the beginning, but receiving wages in proportion to the value of his 
work. Then, when he becomes a workman, he canseek a job in the 
desired locomotive works. Experience gained in this way will be 
worth more than the mere opportunity for such experience paid 
for by a heavy —. J. W. P. 

Luxemburg, May 11th. 


Sir,—I think, with your correspondent young ‘‘ Loco’s” acquire- 
ments, and his strong predilections, he ought to succeed in getting 
some appointment where he can obtain practical knowledge. If he 
will communicate with me, I will give him some information which 
= be of value. THos, M. BEAR. 

ritannia Works, Colchest 
May 12th. 











Srr,—If the author of the letter in your last issue signed ‘‘ Young 
Toco” will communicate with me J may be able to assist him. 
Guernsey, May 9th. WILLIAM GUMBLEY. 





STAMPED STEEL AXLE-BOXES,. 


Sir,—In reply to the letter which appears in your issue of the 
1st inst., I quite fail to see that there was anything peculiar in 
asking some one to give his experience of the actual use of these 
axle-boxes, 

Messrs. Adams and Co, say that “sufficient information has been 
disclosed to have established the satisfactory working of the 
stamped steel boxes and their superiority over malleable cast iron 
or existing cast iron boxes.” I have carefully re-read the article 
in your issue of February 27th, and I find the following :—‘‘ The 
y 9 omen boxes have now been for some time in use, and they are 
being very freely used.” This is all the information given to 
establish the satisfactory working of the boxes ; the remainder of 
the article simply gives the mode of their manufacture, and a 
calculation as to the estimated saving to be secured by using them. 

@ correspondence which has appeared up to the insertion of my 
first letter on April 10th simply discusses the figures put forth by 
Messrs, Adams and Co., but does not give any information what- 
ever as to the actual results, 

Surely if the boxes have been in use for some time, somebody 
has some facts to give as to the saving—or otherwise—resulting 
from their use. A few facts obtained from the actual running of 
the boxes would be of far more value than the theories with which 
we have been favoured, and if these facts corroborate Messrs. 
Adams and Co.’s statements, they would be of very great interest to 
the railway world in general, and of very great advantage to the 
Stamped Steel Axle-box Company in particular. Some trustworthy 
information would go a long way towards securing the trial order 
which Messrs. Adams and Co, invite me to give. 

London, May 4th. MALLEABLE Cast Iron Box. 





A NEW WATER-SOFTENING PROCESS. 


Srr,—I was pleased by your instructive notice on what is termed 
‘“‘A New Water-softening Process,” but there is one point upon 
which a little further information would be acceptable. 

It was said that to obviate the difficulty of not taking out of the 
water all the finer particles of precipitate and their depositing in 
the feed apparatus, it was thought desirable to pass the products 
of combustion from a coke fire into the water. No means of regu- 
lating the quantity of this gas is mentioned in the description. 
Am I not right in supposing that this would have the effect of not 
only hardening the water again, but the carbonic acid which 
combines with the fine particles of calcium, and that which would 
remain in the water in a free state, would be detrimental to the 
boilers ? 

It would be instructive to know if Mr. Archbutt has devised any 
means of overcoming this difficulty, for surely it is a grave one. 

London, May 12th. HT. W. 





OPERATIONS IN CHILI. 


Sir,—In the article in your issue of the 8th inst., on the 
operations in Chili, you refer to the torpedo catchers, Almirante 
Lynch and Almirante Condell, as being armed with the new 
18in. Whitehead torpedo. Allow me to point out that this is an 
error, as both the bow tube and the four revolving tubes in the 
waist of these vessels are constructed to take the old 14in. torpedo, 
which carries a charge of about 70]b. only, and has a range of 
about 400 metres. This makes it still more to be wondered at 
how the catchers were allowed to get within the necessary distance 
to discharge their to: oes in the face of an ar t p d 
by the Blanco Encalado vermin Aang to blow them to 
pieces at many times the distance. e 18in. Whitehead was first 
adopted by the Argentine Navy in the torpedo boats recently 
poi na for them in this —— HvusBert HENRY. 

Crichton Club, Adelphi-terrace, W.C., 

May 12th. 











THE IRON HARDWARE AND METAL TRADES’ PENSION SOCIETY.— 
Mr. Howard J. Kennard, the chairman of the Blaenavon Company, 
and of the Falkirk Iron Company, will preside at the forty-eighth 
anniversary festival dinner of the Iron and Metal Trades’ Pension 
Society, announced to take place in the Hall of the Ironmongers’ 
Company on the 26th inst. About fifty years ago this charity was 
originated, and subsequently founded by Mr. Kennard’s father, the 
late Mr. R. W. Kennard, MP. with the view to contribute relief 

h 





soon a certain piece of work, wanted at once, can be pleted 
The apprentice can learn if he likes ; if he does not care to do so, 
no one is di inted n eng *s workshop is not an academy 
as “ H.” would lead us tobelieve. Engineer's shops arerun to make 
tee for their proprietors, and everything is directed to that 
end, 

Now, asregards the management of men, ‘‘ H.’s” advice is open 
to correction. The proper management of a body of men is more of 
a gift than a thing that can be picked up ; some men would never 
make a manager, nor does a highly-trained workman make a good 
foreman. The secret of good management is utilising and adapti 
all the means we have at our command to the best purpose. 








of a per t ter to distressed members of the iron and 
steel industries of the upper ranks; and, as typical of the need 
existing for such an institution, it has through its agency dis- 
tributed in the form of annuities a sum reg Aber eee gd 
£100,000, and many an instance is recorded by the Society of irct:- 
masters, and other magnates of the trade, eventually receiving the 
relief thus afforded. It is hoped that every member of the iron 
and steel trades will subscribe to this institution. It certainly 
seems strange that the funds of such a Society should not have the 
support of the entire trade, as it is the only charity connected with 
this vast industry. The offices of the Society are at 195, Upper 
Thames-street, 
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PUBLISHER’S NOTICE. 


*.* With this week's number is issued a Two-page Apis of 
an engraving of the French Proteced Cruiser, Le age Every 
copy as issued by the Publisher includes a copy of the Supple- 
ment, and subscribers are requested to notify the fact should they 
not recewe u. 








TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,° All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y communicati 

*,* Wecannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

C. E. W.—(1) Great Western broad gauge engines are still running, as 
your friend states. They have, however, been re-built to a large extent. 
(2) We will not answer this question. Suppose you ask the gentleman 
you name himself. (8) If you care to refer to the account of the race 
published in Tue ENGINEER Jor August 24th and September 14th, 1888, 
you will see that the Waverley type played an important part in the 
proceedings, 

Power.—We cannot give you an answer worth having on the data you 
supply. We cannot tell what form of crane you propose to use, and 
more than one excellent arrangement being covered by patents is inacces- 
sible to you. You do not seem to have settled on any particular type. In 
one place you speak of gearing as though you were going to use a rotary 
hydraulic engine, in another of pulleys. There is a little book by Marks 
which may suit you, and a larger work by Kobinson, 








LIQUID FUEL. 
(To the Editor of The Engineer.) 

Sir,—If “ Engineer” will communicate with me, I will be happy to 
give him every information on “ liquid fuel for small boilers.” 

I have lately returned from the oil districts in Russia, where I was 
many years, and fitted several hundred boilers for such fuel. Are his 
boilers vertical ? G. B. Froom. 

44, Lawn-villas, South Lambeth-road, 8.W., 

May 9th. 
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increased rates. 
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*," The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 


charged one shilling. The line a seven When an advertise- 
ment measures an inch or more, he anaes is ten shillings inch. All 
= advertisements the country must be accompanied by a Post-office 

in payment. Alternate Advertisements will be i; with all 
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All except weekly advertisements are taken subject to this condition. 
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MEETINGS NEXT WEEE. 

Cuemicat Society.—Thursday, May 2lst, at 8 p.m. 

METEOROLOGICAL Socrery.— Wednesday, 20th instant, at’7 p.m. Papers: 
**On the Vertical Circulation of the Atmosphere in Relation to the Forma- 
tion of Storms,” by William H. Dines, B.A., F.R. Met. Soc. “On Broken 
8) in a London Fog,” ny A. W. Ola den, M.A., F.R. Met. Soc., F.G.S. 
** An Account of the ‘ Leste,’ or Hot Wind of Madeira,” by H Coupland 
Taylor, M.D., F.R. Met. Soc. Mr. Shelford Bidwell, M.A., F.R.S., will 
also exhibit an ex! ent showing the effect of an electrical discharge 
upon the condensation of steam. 








DEATH. 


On the 7th April, at Melbourne, Victoria, Ropert Watson, M.I.C.E., 
Engineer-in-Chief of Victorian Railways, second son of the late Humphrey 
Watson, of m, Devon. 
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THE PETROLEUM DISASTER AT NEWPORT. 
THE fatal explosion caused by the presence of petro- 


92 | leum vapour on board the steamship Tancarville at New- 


port, Monmouthshire, this week, affords a striking and 
painful verification of some remarks which we offered a 
short time back as to the laxity of the law relative to 
the presence of petroleum ships in harbour. In this 


5 | instance the ship, having brought her cargo of petroleum 


from Philadelphia, had discharged the same at a French 
port, and proceeded thence to Newport, where for three 
weeks she underwent repair in a graving dock, in prepa- 
ration for taking on board a cargo of tin-plates for the 
return voyage. The vessel was an iron-built tank 
steamer, specially constructed for the American oil- 
carrying trade, and was fitted with the electric light. On 
Monday last between sixty and seventy men and boys 
were engaged on board, when suddenly a tremen- 
dous explosion took place in the fore part of the 
ship, blowing the deck, bulwarks, and other portions of the 
structure into fragments, and hurling them in all directions 
with terrific force. The report was heard at a great 
distance, and houses nearly a mile away are said to have 
been shaken. A boy and four men were killed, and 
others were injured. One lad was blown high in the air, 
and carried over the roof of a fitting-shop. The boy who 
was killed was completely beheaded. The sides of the 
steamer were riven, and one man was actually blown 
through the opening, escaping with his life, but terribly 
maimed. The certainty about the matter is that petro- 
leum vapour mingled with air gave rise to the explosion. 
The ship had been carrying crude oil, and although she 
had discharged her cargo at least three weeks before, 
enough of oil was clinging to the plates, and enough of 
vapour remained on board, to constitute danger. One- 
third vapour and two-thirds air would create a 
mixture in which men might breathe, but which 
would be highly explosive. The mixture might not 
have this maximum quality, and yet would be 
extremely dangerous. Petroleum barrels long after they 
have been emptied often contain an amount of vapour, 
which on contact with a light will explode violently. As 
for the source of ignition on board the Tancarville, it is 
suggested that some of the rivets which were being used 
by the workmen were heated to a temperature sufficient 
to fire the vapour. Remembering that the vessel had 
been carrying crude petroleum, there is no difficulty in 
accounting for the presence of an explosive mixture, and 
it is well known that petroleum vapour after traversing a 
distance of several yards, can carry flame back to the 
point from which it proceeded. If there was fire any- 
where at hand, either in the ship or outside, the vapour 
and the fire would be very likely to come in con- 
tact. Whether hot rivets or anything else fired the 
vapour, petroleum was the origin of the disaster. The 
case of the Tancarville may resemble that of the Petriana, 
which we mentioned the other day. That was a tank 
ship, carrying petroleum in bulk. She lay at Birkenhead, 
and had discharged her cargo. A leakage was found in 
the tanks when empty, and repairs were being carried 
out. While men were below with naked lights an explo- 
sion took place, and ten lives were lost in consequence. 
The Ville de Calais was a petroleum tank ship, and had 
discharged her cargo. Water was being forced into the 
tanks, but the gas came out and underwent ignition by 
contact with a naked light. The story often has to be 
told, and points to the fact that an empty petroleum 
ship is in some respects more dangerous than a full 
one, and more likely to explode than if laden with gun- 
powder. Yet whereas a gunpowder ship would be made 
to keep at a respectful distance, and would have to 
comply with certain regulations, a steamship, reeking 
with petroleum vapour, may come and go at her own 
sweet will. Men and boys may crowd on board of her, 
and go into her oily tanks; they may hammer away at hot 
rivets, and nobody thinks there is any danger, until the 
air is filled with flying fragments, accompanied by a 
deafening report, and the whole neighbourhood is shaken 
by a fearful concussion. Sundry people are killed, others 
are injured, and property is destroyed. Yet all this 
might be prevented by the observance of proper rules, 
which it would not be difficult to devise, and which 
ought to be enforced. But we suppose the Petroleum 
Defence Committee would see a great many objections 
to anything of the kind. Trade must be free, and 
vessels must blow up. 


A NEW ERA IN CEMENT TESTING. 

THERE is little doubt but that we have reached an epoch 
in the science and art of cement testing. It does not 
require a very long memory to call to mind methods 
differing appreciably from those at present in use, nor 
any hypercritical faculty to detect their imperfection. 
Our knowledge, both as to what may be expected of a 
cement, and as to the best way of ascertaining whether 
it comes up to that expectation, has been extended, and 
in some degree codified, though in this respect much 
remains to be done ; but there has been little attempt to 





import any principle at once new and useful into the 
established routine. Now, however, there are not wanting 
signs that a distinct step has been made, and it behoves 
engineers to see that their specifications contain provisions 
for the submission of cement, to be used in work executed 
under their supervision, to such improved methods of 
testing as may be found valuable, either as auxiliaries to, 
or substitutes for, those which are now in vr~ 

The central and dominating principle in th. _. vst recent 
proposals for supplementing existing processes, is the use 
of some means whereby the condition and behaviour of 
cement normally occurring after it has been made part of 
an actual structure, may be anticipated and foretold in 
the testing room. Attempts to adopt some plan of the 
kind have previously been made, but have had indifferent 
success, because they have been based on inadequate 
knowledge. Judged per se, there is everything in their 
favour, as will be seen from the following considerations:— 
Hydraulic cement, of whatever kind, is a mixture of 
certain definite compounds, which undergo hydration 
when brought into contact with water. Such knowledge 
as we possess of the nature of these bodies, their functions 
in the mixture we call cement, and the reactions which 
they undergo, is chiefly derived from the researches of 
Chatelier, and still presents some gaps. Withoutentering 
into detail interesting only to the cement expert, and to 
him well known, it may be said that on mixing a cement 
with water two main reactions are set up. The one is 
obvious, rapid, and of secondary importance ; it is the 
setting. The other is imperceptible, gradual, and funda- 
mental, it is the hardening. Both depend on the 
occurrence of chemical reactions, the latter on the 
occurrence of chemical reactions in which time is an 
important factor. It is a common-place of chemistry 
that most reactions are aided by heat, and that many 
chanzes, the completion of which at the ordinary tem- 

rature would be inordinately tedious, are much expedited 

y its judicious exhibition. The increase of strength of 
sound cement by efflux of time is well known, it is recog- 
nised that such increase may persist for years after it has 
set. A process of testing cement of great merit would no 
doubt consist in allowing these reactions to complete 
themselves before pronouncing on the quality of the 
sample, but unfortunately would have the slight disadvan- 
tage of requiring each delivery of cement to be under 
inspection for two or three years before acceptance, and it 
seems possible that its storage during this period might 
put the maker to some little inconvenience. But by sub- 
jecting cement during its period of probation to a tem- 
perature favourable to the consummation of the hardening 
process, a condition only reached after exposure for 
months or years at the ordinary temperature may be 
attained in a comparatively short time. 

It must be distinctly understood that both in the fore- 
going and succeeding portions of this article, when 
speaking of hot tests for Portland cement, we do not mean 
the various so-called “ firing tests” that have been pro- 
posed and adopted from time to time. They have a 
certain limited use, sufficient certainly to lead to the 
extensive adoption of one form of them under the title 
‘“‘ Darr-Probe”’ in Germany ; but they are all in chemical 
phrase qualitative, and depend at least as much upon the 
observer who draws conclusions from them as upon the 
intrinsic indications which they afford. The general idea 
of hot testing already mentioned, and the particular 
embodiments of that idea about to be described, relate to 
the subjection of ordinary briquettes and test pieces to 
conditions favourable to their rapid maturing prior to their 
being tested in tension or compression in the ordinary 
way. Michelis was perhaps the first to advocate such a 
method of testing, but his efforts appear to have been 
rendered nugatory by his fatal insistence on the existence 
of a definite ratio between the results of hot and cold 
tests. The same irrational yearning for a cut-and-dried 
relation capable of mathematical expression, and minis- 
tering to a morbid love of uniformity and pseudo-precision, 
has wrecked many a useful proposal. The idea reappears 
in Chatelier’s collected labours on the subject, published 
in pamphlet form under the title “Recherches Experi- 
mentales sur la Constitution des Mortiers Hydrauliques,” 
and again, in a review by him of some experiments of 
Candlot’s, where he states his opinion that the detection 
of small quantities of free lime may be effected by means 
of a hot test. A digression is here necessary to indicate 
a popular fallacy concerning the constitution of cement. 
Persons cognisant of the manufacture of cement, but 
ignorant ofits chemistry, may frequently be found speaking 
of the chalk and clay, which are its raw materials, asif they 
existed in the finished product ; further, knowing that chalk 
on burning becomes lime, they advance a step and talk of 
lime (by which they mean the substance they know as an 
ordinary building material)incement. Thiserroneousidea 
is strengthened by their perusal of analyses of cement, in 
which the percentage of lime is definitely stated. Without 
interpretation it represents to their intelligence so much of 
the quicklime of commerce. Of course these notions are 
essentially grotesque. In cement there is neither chalk 
nor clay nor lime, but certain calcium silicates and 
aluminates formed by their interaction. Such an obvious 
truth only needs mention here because lack of its 
thorough appreciation has led to an acceptance of a 
second and somewhat less gross—and therefore more 
mischievous iallacy. There are plenty of those who 
should know better, impressed with the belief that though 
the whole 60 per cent. or so of lime present in normal 
Portland cement is not free—that is, in the same state 
as pure quicklime—yet a very tangible proportion of it is. 
In support of this view they will adduce the appearances 
strongly indicative of the presence of lime common in 
tanks where briquettes are stored, and instance the per- 
ceptible alkalinity of cement when brought into contact 
with water. In this case the premises are correct, but 
the deduction faulty. On mixing Portland cement with 
water, the reactions which cause it to set, and eventually 
harden, involve the liberation of a considerable quantity 
of lime, not as free caustic lime, but as calcium hydrate, 
i.¢., Slaked lime, and a cement containing absolutely no 
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free lime before the addition of water undergoes the 
change resulting in the appearance of slaked lime as cer- 
tainly as the most dangerously overlimed eg So far 
from cement normally containing appreciable quantities 
of free lime, it is a fact that the Fon cm of a pee 
insignificant proportion is sufficient to render it unsound. 
Hence the discrimination between a sound cement and 
one that is overlimed is a matter of much delicacy. A 
mere statement of the total percentage of lime is 
not decisive; a cement containing, say, 63 per cent. 
of lime will part passu be more liable to contain a 

rtion of that lime in the free state than one with, 
or example, 56 per cent.; but it is strictly true that 
the former may not, while the latter may, contain an 
objectionable percentage of that constituent. French 
cements exist with percentages of lime that would turn 
some English engineers’ hair grey to contemplate, but 
they are perfectly sound for all that. Further, not only 
is the statement of the total percentage of lime incapable 
of deciding the question as to the amount of free lime in 
a cement, but by no known chemical means can the 
percentage of free lime be ascertained. It is an analytical 
problem at present unsolved. 

It being, then, conceded that normal well-burnt Port- 
land cement contains only an insignificant percentage of 
free lime, and that in the contrary case its detection by 
chemical means is at present impossible, our explanatory 
digression ends, and we return to the main part of our 
subject. Free lime, though thus difficult to detect in 
sample, makes its presence felt vividly enough in bulk. 
Certain cheerful phenomena, known as “ cracking” and 
“blowing,” give ample indication of its presence—when 
it is too late. Bearing in mind what has been said con- 
cerning the acceleration of the reactions occurring during 
the hardening of cement by the application of heat, it is 
plain that Chatelier’s opinion that a hot test would be 
useful for detecting free lime is reasonable on primd facie 
grounds. It remains to be seen how far it is borne out 
by experiment. 

Chatelier himself has not published much more than 
the suggestion, which is, however, as mentioned above, 
expanded and to some extent supported experimentally 
in some remarks of his appended to a paper by Candlot. 
The idea has evidently taken root, for we find a lengthy 
and very valuable paper by Deval, already adverted to 
in our columns in a discussion on the merits of 
Stokes’ cement, burning process, in a recent number of 
the Bulletin de la Société d'Encouragement pour 
U Industrie Nationale, in which a definite method of hot- 
testing was adopted and a rigorous trial made of its 
merits. We do not intend to do more than summarise 
its conclusions and indicate its tendency as far as it con- 
cerns the subject of this article, as a translation of its con- 
tents has appeared in a journal primarily devoted to techni- 
cal chemistry, viz., the Jowrnal of the Sociely of Chemical 
Industry. Suffice it to say that Deval has made an exhaus- 
tive study of the behaviour not only of Portland cement but 
of other hydraulic materials when kept in the form of 
briquettes and other test pieces under water at 80deg. C.— 
176 deg. Fah. The briquettes were in all cases made 
with sand, the proportion of one part of cement by 
weight to three of normal sand being observed, and 
were kept in air for at least twenty-four hours, or 
longer in certain cases where, on account of the 
presence of much inert matter, setting and the early 
stages of hardening were scarcely sufficiently complete 
to allow the cement to resist the disintegrating effect 
of a bath at this temperature. He found that with 
sound and normal cements the test pieces withstood 
the action of the heat perfectly, and gained strength so 
rapidly that the results obtained at seven days hot 
were about equal to those got at twenty-eight days 
cold. But this reduction in the time requisite was 
of secondary importance when compared with the 
indications afforded by the hot test of the soundness or 
unsoundness of acement. Certain cements which gave 
doubtful evidence of unsoundness at twenty-eight days 
in the cold, showed symptoms of cracking, blowing or 
actual disintegration in the hot. In all cases an unsound 
cement was characterised by showing considerably less 
strength at seven days hot than twenty-eight days cold. 
Here, then, is a method where some approximation to a 
quantitative expression of the soundness of a cement is 
possible ; the presence of free lime can be detected with 
certainty and in a reasonable time. It is at least worthy 
of a tentative adoption by all progressive engineers using 
cement as a material of construction. 

While the question of the soundness or unsoundness of 
a cement caused by it being free from excess of lime or 
the reverse has received the fruitful attention of French 
specialists, the second great cause of failure of cement, 
viz., the presence in it of an unduly large percentage of 
magnesia, has been investigated by German chemists, and 
a new method founded on the results of their researches. 
It will be remembered that a short time back we dealt 
with the question of magnesia in cement, and showed, by 
quoting actual figures obtained from experiments on 
cement with increasing percentages of this oxide, that no 
danger was to be apprehended even when the quantity 
considerably exceeded the amount normally present in 
Thames and Medway cement. Nevertheless, cases may 
arise, especially with cements of foreign or somewhat 
irregular origin, where tolerably large quantities of this 
obnoxious constituent exist. Of course in such samples 
analysis will condemn them without fail, but mechanical 
and analytical methods of testing go hand-in-hand, each 
supplementing the deficiencies of the other, and an 
approved mode of detecting a cement of this character by 
mechanical means cannot fail to be useful. 

Impressed with the disadvantage of the need for pro- 
longed observation before a cement, especially when 
containing much magnesia, could be pronounced unsound, 
Erdmenger has adopted the use of high-pressure steam to 
shorten the period of probation. The briquettes are 
made with normal sand in the usual way, and exposed to 
steam at 15 atmospheres for ten hours. At the end of 
that time they must show nosigns ofinjury, they should be 





free from cracks, not friable, and their tensile strength 
should not fall below 15 kilos. per square centimetre. 
Some of the figures given show that exposure to steam in 
this manner causes the cement to attain the same strength 
as it would reach in eight weeks in the cold. The reason 
for this remarkable result appears to us to depend rather 
on the temperature of the bath than on its pressure. It 
is true that many chemical reactions are accelerated by 
increase of pressure, but generally this applies when the 
reacting substances are more or less volatile, and the 
on pressure operates by retaining them within the 
sphere of action. In the case of cement, the products of 


setting and hardening are eminently non-volatile, and it | 8 


is scarcely likely that any such retention is n ; 
So far from the pressure aiding the reactions, it probably 
hinders them to some extent, as they are accompanied by 
slight expansion, and this would have to be effected 
against an opposing stress. It is rather to the high tem- 
perature that accompanies the pressure that we must look 
for an explanation. The same temperature applied in the 
absence of steam would not be an efficient substitute. It 
would be liable to cause dehydration of some of the 
products of setting and hardening, and the set cement 
would tend to return to its condition before setting, and 
consequently disintegrate. The presence of the steam 
prevents this, being itself one of the products of dissocia- 
tion of these compounds, and therefore restraining their 
decomposition. 

However this may be, there is little doubt that an 
enpreient departure has been made in cement testing, 
and that the most enterprising of those engineers con- 
cerned in securing the trustworthiness of a material, the 
use of which is continually increasing, will not be slow to 
adopt the new criteria thus placed at their disposal. 





THE POSITION OF CONTINENTAL MINERS. 


Tue present strike of miners in Belgium serves to draw 
attention to the fact of enormous consequence for English 
industry, that a determined attempt is at length being made 
to place the conditions of labour in continental mines upon 
@ level with those existing in Great Britain. The result of 
the movement upon our metallurgical and engineering indus- 
tries must be hurtful or beneficial just in proportion to the 
consent or the refusal of our own workmen to identify them- 
selves with the labour outbreaks on the Continent. If they 
are content to follow the policy which prevailed at the recent 
International Congress, and to support the Continental 
miners in the attempt to better their position without throw- 
ing themselves into a futile attempt at an international 
strike, the result will be a nearer equalisation of productive 
cost that will go far to check the present ruinous competi- 
tion. The “universal strike” in Belgium has already 
attained such proportions that some measure of success 
seems assured for it, and this result will be fair subject of 
congratulation if it helps to lift the continental miner out of 
the abject misery in which he at present exists. It must be 
remembered, however, that the itions of both capital and 
labour on the Continent are alike unfavourable at present to 
any concessions of moment from the employers to theworkman. 
Though the wages advances made during the past two years 
to the miners have not reached anything like the 40 per cent. 
obtained in England, the fuel difficulty is pressing as severely 
upon continental metallurgists as upon those of this 
country, and the disproportion between productive cost and 
selling prices had led, even before the strike, to the cessation 
of work at many mills and forges in Belgium, and in France 


had produced an attempt to organise a general restrictive | be 


policy. These facts sufficiently show that in other respects 
than that of labour English mining is carried out under 
conditions more favourable to cheap production than those 
of the Continent. The disproportion between the English 
and the Cortinental miners’ position is shown in the fact 
that many of the spectators at the Paris Miners’ Conference 
refused to regard the British delegates as really miners 
because they wore good clothes, and in many cases gold 
watch-chains; and the President of the Paris Municipal 
Council was expressing the continental point of view when 
he described the working miner as “a sufferer among 
sufferers.” The French miners, whose position is infinitely 
better than that of the other continental miners, have 
largely improved their status of late years, and while the 
output of coal from each worker is less now than it was 
twenty years ago, the wages of the worker have been 
inc by 50 per cent. since 1860. The average wage of 
the French miners is, according to the latest returns, £44 16s. 
per annum, this sum including the advances in wages which 
took place in 1889. In other matters than that of wages the 
French miner’s lot has much to justify dissatisfaction. A 
system of pensions is in force which places the men entirely 
in the hands of their employers, because the mere act of 
striking involves the loss of all the contributions which 
the men may have made to the joint fund for the 
payment of pensions. Moreover, any attempt to organise 
the workmen leads to the dismissal of all the leaders, 
and a@ man once di under such circumstances 
may never again hope to find employment at a French mine. 
Thus an unsuccessful strike means not only the defeat of the 
men but the complete break-up of theirorganisation, and the 
recent agitation at Decazeville led, it is stated, to the dis- 
missal of no less than 144 of the leading spirits among the 
miners. The result of the strikes carried on in 1889 has been 
to obtain a general reduction of the working hours in French 
mining districts to nine day, but there are still many 
reforms to attain before the eight hours’ question can come 
for the French miner within the bounds of practical politics. 
The extensive employment of female and infant labour, the 
payment of wages at long intervals and with heavy deduc- 
tions for fines, and the extensive prevalence of various forms 
of the truck system, are all abuses which would seem to take 

recedence of the eight hours’ question. Moreover, there is 
imperative necessity for enacting some measure compelling the 
mineowners to take effectual precautions against the terrible 
accidents from fire-damp which occur so frequently in France. 
The companies working the Government concessions 
a monopoly of the coal output of the country, and they are 
content to keep it at a certain level, and to maintain anti- 
quated machinery and inefficient ventilating appliances that 
would lead to a prosecution under the Coal Mines Regu- 
lation Act in England. Most of these evils, and others as 
well, are suffered by the miners in Belgium and Germany, and 
the discussions at the Miners’ Congress showed that the men in 
those countries are ready to strike, without possessing adequate 
organisation or funds, out of mere desperate discontent with 
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their condition. The “wg wage of the miner in Bel. 
aed during 1889 was £32 14s., which sum shows an 
nerease of £2 upon the previous year’s average—the result 


of the strikes which have resulted in the complete paralysis of 
the Belgian iron and steel industries. The Belgian miner 
works from ten to as much as fourteen hours per day; 9 
large number of women and children are employed, and the 
work is pursued under arduous and dangerous conditions, 
In Germany, where the high-water mark of pay for skilled 
labour may be said to be reached at 5s. per day, the maximum 

y of a “ hewer” in a colliery is 4s. 6d., and that of a sur. 
ace worker 1s. 2d. These rates are respectively 6d. and 24, 
per day higher than those which prevailed before the last 
trike. Labour organisation, it is well known, is a thin 
almost entirely forbidden in Germany; otherwise it would 
seem inexplicable why greater advantage has not been taken 
by labour of last year’s heavy increase in the country’s 
mineral output. The hours of the German miner appear to 
be less than those of his Belgian confrére, though they exceed 
those workedin this country. It will be seen from this summary 
that labour conditions in English and continental mines are 
at present too far apart to render the idea of an internationa) 
eight hours’ da; Se than an empty aspiration, 
The failure of the outb amongst the Westphalian miners 
which followed the 1st of May agitations is one proof of this, 
and if the Belgian strike su it will succeed by reason 
of its political, and not of its social character. With the 
iron trade in its present position, it is not indeed possible for 
the Belgian mineowner to make any considerable concessions, 
Nothing, therefore, can be more absurd than any view of an 
“international strike’? which involves the idea that the British 
miner should make some sacrifices in the hope of bringing the 
continental workman toa level with himself. The attainment 
of that consummation must be a work of long duration, and 
the end can only be achieved by the efforts of the foreign col. 
liers themselves. In France several strikes were attempted last 
year for an eight hours’ day, and the disastrous failure in 
which they resulted has put striking out of the French miner’s 
mind and beyond the reach of his funds for some time to 
come. The threat of an “international strike,” which is to 
follow the European a refusal to enact an eight 
hours’ day in mines, is therefore devoid of any serious signi- 
ficance in any other country than England, whose represen- 
tatives at the Miners’ Congress ref to icipate in the 
strike -. The two international conferences that 
have already been held should have sufficed to show British 
colliers how vast is the disparity between their own condition 
and that of the continental workmen, and to chasten the 
florid estimates of mineowners’ profits which are sometimes 
expressed by the colliers’ leaders. It is quite clear that the 
labour movement in England and the Continent cannot come 
“into line” for a long while to come. 


CHEAPER TELEGRAPHY AND MANUFACTURES. 


Tue cheaper rates for telegraphy to the Australasian Colonies 
that are now in force are the result of an arrangement that 
is uncommon. Six years ago it was “en to the Queens- 
land Government that a guarantee by the Associated Colonial 
Governments would be one of the methods that might lead to 
a large reduction in the cost of telegraphic communication 
with Europe; and out of that suggestion there has resulted 
a reduction of the cost of telegraphy to Australasia by one- 
half. Five of the Colonial Governments guarantee the tele. 
graph company against one-half of iy’ loss in their revenue. 
According to Sir John Pender, that liability to the Govern- 
ments would be £65,000, and a similar liability would attach 
to the various telegraph cable companies concerned, but as that 
liability stands, if there should be no increase whatever in the 
m es, and as the cost is roughly one-half of what it was, 
it must be looked upon asan improbable one. Yet it would 
shared amongst five Colonial Governments, so that it would 
be a comparatively small amount to each. If the traffic in- 
creased by any large addition to the volume—and some 
increase seems certain—then the cost of the guarantee to the 
Colonies would be considerably reduced; and for that cost, 
whatever it may prove to be in the first tentative year of the 
agreement, the colonies obtained very much lower rates for 
telegraphic messages, alike for ae ge governmental, and 
press messages. It must be looked upon as a wise use of 
public money so to cheapen the cost of communication, 
because in so doing all the industries of the Colonies should 
benefit; and it must not be forgotten that though the tele- 
graph companies themselves undertake half the risk of loss, 
yet in that reduction of rates they lay the foundation of a 
wider use of their cables, and though there may be some tem- 
porary reduction in the revenue, it is one that will in the end 
give way to that stimulus which cheaper facilities of com- 
munication usually bring. The costly cables that lie under 
the waves have only a partial use as yet, and cheaper rates 
will give a fuller use, and thus will ultimately be more lucra- 
tive than the high and partially-prohibitory rates. The 
reduction that has been made cannot be looked upon as the 
last, but in — for which they guarantee there is time 
for growth to take place in the extent of use of the cables; 
and it would be well if that system of guarantees could be 
applied to communication with other great and distant 
saintilen which depend on us for some of our manufactures, 
and which give us much raw material in return. Cheaper 
telegraphy would benefit more than Governments abroad; our 
manufacturers, our engineers, and our merchants at home 
would feel the benefit from such a reduction greatly. 
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Ir is with no little satisfaction that we find the story of 

the life of John Ericsson at last told fully and con- 

secutively. We have had for several years to be satisfied 
with stray bits of information concerning him, and the 
mechanical world owes a debt of gratitude to Mr. Church 
for the energy and care he has displayed in the compilation 
of this biography. He has written it, he informs us in 
the preface, by Ericsson’s own wish, and therefore has 





possess | had free access to all letters ard documents &., which 


could aid him in his work. We gather from some passages 
in the book that he was also an intimate acquaintance of 
Ericsson’s. With these advantages open to its author, 
the biography should be trustworthy. From his earliest 
days to the last hours of his life Ericsson seems not to 
have lost a minute. His power of concentration and 
application of mind must have been immense, for we 
find him, wherever he is placed, never relaxing the chase 
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of that grim Fata Morgana, that dread Opportunity, | with regard to the Princeton steam vessel, and the|had to approach within seventy yards of the doomed 


i ing, it almost seems, to quit for an instant his 
a" wor Che quarry should escape him. The first few 
chapters of this volume deal with the life of young 
Ericsson in Sweden. Like the majority of geniuses, his 

ower and future character were apparent even at this 

eriod of his life. We find him at the age of sixteen or 
thereabouts taking precedence over his fellows and 
assuming the command of men. His inventive faculty 
is also beginning to show itself, and his apparently 
instinctive grasp of right principles is strikingly exhibited 
in the fancy he took to a suggestion of his father concern- 
ing a new “ flame engine,” which after many years’ toil, 
through which he clung to it faithfully and secretly, he pro- 
duced in the form of his hot-air engine, and most wonderful 
and least useful of all his inventions, his hot-air ship. We 
are told of his career in the Swedish army; his promotion to 
captaincy; his resignation and departure toEngland. From 
the date of his arrival in this country, May 1826, his tech- 
nical and public life began. He came for a few months to 
exhibit his flame engine, and because of the unsatisfactory 
results of his first trials, he found himself obliged to remain 
indefinitely. A great mechanical era was just opening in 
England, and when men were beginning to comprehend the 
great future of the steam engine, a genius of Ericsson’s 
calibre was scarcely likely to be overlooked. He entered 
into partnership with Braithwaite, and produced a number 
of more or less important inventions in rapid succession. 
Amongst these we notice particularly his steam fire-engine 
of 1829. Wecan understand the effect thatsuch aninvention 
must have had, out-distancing bya great length all previous 
means for the extinction offires. Wecaneven sympathise 
with the savants in their remark at the time, that if such 
a machine was taken up by the fire brigades, the 
supply of water was not sufficient to feed it fast enough. 

Chapter IV. must raise many contending emotions in 
the breast of a patriotic English engineer. Even if 
science is to do was Sir Humphry Davy urged it should 
do, “soften the asperity of national hostility,” yet we 
cannot avoid a touch of chagrin when we read how lightly 
Mr. Church thinks of our famous Stephenson and his 
Rocket, placing Eriesson and his Novelty far beyond 
everyone inthe Rainhill locomotive contest of 1829. We 
feel that some degree of deference should be paid to the 
wisdom and decision of the judges of those memorable 
trials, and we would point out that while the author forms 
his opinions of the performance of the Novelty largely 
from the favourable reports of the daily newspapers, he is 

leased to quote and originate remarks condemning the 
ignorance of these very papers when their reporters speak 
unfavourably of his hero or his productions. This surely 
is hardly just. Let him leave the judgment of the — 
papers out of account entirely, or treat them all throug 
with either scorn or respect. We feel called upon to 
vindicate George Stephenson ; surely to him is due the 

rize and the honour who most nearly fulfils the con- 
sitions of the race. The Rocket undoubtedly adhered to 
them more closely than the Novelty. The latter may 
have been the faster, but then her lightness whilst favouring 
her speed, opposed her structural strength and adhesion. 
The little boiler of which Ericsson and his biographer are 
so proud was by no means an advantage; in fact the much 
heavier make of Stephenson’s engine throughout rendered 
it the more suited to hard work on bad roads. The 
superiority of Stephenson’s simple steam-blast draught 
over the bellows—which gave way—of Ericsson’s engine 
no one can gainsay. The fact that itis one of the leading 
features in locomotive boiler construction to-day is 
sufficient proof of its efficiency. The Novelty was a 
pretty rl ingenious toy, and as such it gained, only 
naturally perhaps, the admiration of an unreasoning 
public taken by surprise. Again, in this same connection 
Ericsson in a letter speaks indignantly of Stephenson’s 
claim to the invention of the tubular boiler. Stephenson 
never wished it to be supposed that he was the inventor 
of this boiler, he gives all the credit to Booth. It was, of 
course, spoken of as Stephenson’s boiler because attached 
to his engine. 

In conclusion, regarding this chapter, which perhaps 
might give rise to more discussion than any other in this 
volume, we do not wish to throw any slight on Ericsson’s 
genius. He accomplished surprising things for so young 
aman, but he was at this time an inexperienced inventor, 
while Stephenson was a thorough practical engineer of 
much experience and many years’ standing. To this 
cause we may attribute the latter’s success without 
damaging the former's reputation. 

The next invention of importance is the screw pro- 
peller, for which Ericsson claims a priority we feel scarcely 
prepared to admit. His increased experience and genius 
may have taught him how to make a success of ascheme 
with which the farmer engineer, Smith, failed through lack 
of mechanical knowledge to a certain extent, but not so 
entirely as one would be led to suppose by this book. It 
isa noteworthy fact that whereas the Ericsson type of 
propeller has fallen entirely out of use, the re-modelled 
design of Smith’s screw bears, if modified, a fair resem- 
blance to the modern screw propeller. Both these 
inventors were experimenting independently about the 
same time—1836—and both followed up their experiments, 
says Mr. Holmes, “ with the best results.” 

From this time Ericsson seems to have given nearly 
all his attention to marine engineering. Many chapters 
are devoted to the details of his troubles and difficulties 
in introducing his innovations on established maritime 
ideas. Certainly the Navy Department at home seems 
to have been very dull and obstinate in its adhesion to 
paddles. When he left England for America, at the 
suggestion of his friend Ogden, and tried to introduce the 
propeller in the States, he met with very nearly as much 
difficulty there. However, his perseverance carried him 
through successfully at last. 

, All the chapters in this section of the work are exceed- 
ingly interesting as a record of the thoughts and doings 
of the mechanical world at the time; but they are very 
untechnical, the machinery being only very cursorily and 
inefficiently described. Stockton’s treatment of Ericsson 





explosion of its great gun occupies two more chapters 
nearly full of opprobrious remarks on Stockton by either 
Ericsson or Mr, Church. The engines of the Princeton 
were of the “semi-rotary ” type, asit is called, and were 
after a design originally suggested by Watt. We will 
give all due honour to Ericsson for the direct application 
of power to the screw shaft, and for the steadiness with 
which he stuck to his principle, once so fully accepted, of 
keeping the engines in war vessels below the water-line. 
The last four chapters concern the inception, building and 
success of the first Monitor, Ericsson’s greatest triumph. 
The story of the introduction of the Monitor to the U.S. 
Navy is graphically told in a letter by Mr. Bushnell to 
Secretary Welles. Ericsson does not appear to have 
thought much more highly of the American than the 
British Admiralty. It certainly seems to have been a 
surprisingly difficult matter to persuade the Board to quit 
their old-established customs and to venture on something 
new. But they had much to harass them. The variety 
of opinions held by all engineers and naval authorities 
concerning the new engine of war, made definite decision 
a most difficult matter. Even after, by much coaxing 
and arguing, they had been induced to order one of these 
vessels, during its building they were in a constant fever 
of anxiety lest something should turn out to be wrong 
about it. Great rejoicings had they, and he who 
deserved most, to recompense them for the wrong they 
had endured, when the Monitor defeated the Merrimac 
in that first and famous ironclad fight in Hampton Roads. 

The first seven chapters of the second volume of this 
work, that is from Chapter XIX. to XXV. inclusive, 
concern almost solely the Monitor system, its early 
struggles into existence, its battles by land and sea— 
the former against red tape and ignorance, the latter 
against the elements and the Confederate States—its 
victory over all opposition, and finally the honours it 
gained for its inventor. The accounts of the battles of 
the Monitor, speaking thus collectively of a system, 
would dwindle into insignificance beside the long cata- 
logue of its struggles with Government officialism, if it 
was not that the more dramatic descriptions dropping in 
opportunely here and there relieve the monotony of a 
persistently continued rant against the Navy Bureau 
and other offices which could not be brought to regard 
Ericsson with sufficient enthusiasm and respect, and leave 
a decidedly pleasant recollection in the mind—just as a 
glass of sherry is improved by a biscuit. But we 
do not wish it to be supposed that the reading is 
unbearably “dry.” The  officialistic controversy 
grows almost exciting sometimes, and at others 
almost ludicrous. Mr. Church’s private tirades against 
the Government were mighty indeed occasionally, 
and whilst their import would incline us to gravity, we 
smile at their energy. The opening paragraph of the 
twenty-first chapter is directed, not without some justifi- 
cation, against the Bureau system, which the author 
sarcastically describes as ‘“‘an ingenious device for giving 
to incapacity, indifference, and stupidity, the solemn 
sanction of official utterance; for reducing the pace of the 
swiftest to that of the slowest—the zeal, intelligence, and 
energy of the ablest to the capacity of the most sluggish 
in comprehension and inert in action.” This, it must be 
admitted, if deserved, is bitter; but an attack on the 
British Government, which comes in for a share of the 
knocks—Mr. Church is quite impartial in his lack of 
respect for Governments—is even more caustic. ‘ Perish 
the British Government rather than suffer British 
officialism to be urged beyond its wonted grace, or forced 
into new channels by the propulsion coming from a 
foreign inventor!” This might be worked with good 
effect into an Olympic drama. The twenty-third chapter 
concludes with the following passage :—‘‘ Hence it is that 
England retains the reputation she has always had, and 
which she shares with America, of being singularly unpre- 
pared, for a nation so intelligent and wealthy, at the out- 
break of war, when new devices and new methods are 
certain to make their appearance.” Mr. Church has 
certainly a genius for euphemising, but he must be 
behindhand in knowledge of the movements of Europe 
so to stigmatise England. A glance through the scientific 
papers of the day will show that, as regards all naval 
work, England is still in the van. Is it possible that a 
nation which, broadly speaking, supplies the navies for 
wae the civilised world, can be in anything but the first 
rank ? 

That antiquated story of the ingenious youth who, 
having made his fortune in the invention of an inerasable 
ink, further increased his income by producing a rubber 
which would rub out the patent ink, comes to our minds 
when we find Ericsson, having satisfied himself of the 
invulnerability of the Monitor above the water-line, 
beginning to devise submarine cannon for the destruction 
of any then extant ironclad. The improvements in ships 
of war that had followed the success of the Monitor, and 
which were doubtless partly suggested by this famous 
vessel, had been so great that in 1885—1855 is mentioned 
in the text, but this is evidently a printer’s error, as the 
Monitor was not built till 1862—Captain Ericsson said in 
a letter, ‘‘One hundred vessels like my original Monitor 
could not now prevent the destruction of New York by a 
small squadron of first-class ironclad ships.” For this 
reason he tried to induce the Government to take up his 
new system, of which he says, “The Destroyer system 
- + «+ «based on the plan of running within a few 
hundred feet of the assailant, and then projecting a 
torpedo containing an explosive charge capable of blow- 
ing up the hull of the intruder, will probably prove an 
infallible mode of protecting our Atlantic cities against 
the supposed invincible European ironclads.” The 
American Government, in spite of its many advantages, 
could not be persuaded to adopt the new system. 
Ericsson urged against ordinary torpedo boats that they 
could be destroyed by light rifled artillery before they 
could get sufficiently close to the enemy to discharge 
their projectiles, but in the system which he considered 
so much superior the vessel bearing the submarine gun 





ship before the “hydrostatic javelin,” as he called it, could 
be discharged. His vessel being of 24ft. beam, would 
surely at or before that range offer a splendid target for a 
shell, which, even with all her air-tight compart- 
ments, would be sufficient for her destruction. Mr. 
Church, however, still seems to have hopes of seeing this 
system in use some day, for he says, “It required the 
pressure of war to overcome naval inertia sufliciently to 
secure the adoption of the Monitor, and it will, no doubt, 
require a similar experience to develope Ericsson’s ideas of 
sub-aquatic attack.” 

What a clearing up of all naval mysteries there may be 
when that great dreaded event, a naval war, which as yet 
casts no shadow, but for which all nations are prepared, 
shall break out. ‘The art of war,” said John Ericsson 
in 1866, ‘as I have always contended, is positively in its 
infancy. When perfected, man will be forced to live in 
peace with man. This glorious result, which has been the 
cherished dream of my life, will unquestionably be 
attained before the close of the present century.” The 
century is drawing toa close. Yet much may be accom- 
plished in ten years. Let us hope Ericsson may prove a 
true prophet, even though this compulsory peace can 
be only maintained at a tremendous cost. Those who are 
interested in the history of the naval advances of the last 
few decades, particularly with regard to America, will find 
much to interest them in the chapters describing 
Ericsson’s systems of harbour defence, &. They con- 
clude with the 29th, so that altogether more than half this 
complete work is relevant to naval work. The six follow- 
ing chapters are of a more general nature, telling of minor 
work he had in hand, and giving a few sketches of his 
domestic life and eccentricities, which were not a few. 
His “ minor work” must have been considerable, for we 
learn that up to 1883 he had planned and constructed 
more than one thousand different models and machines. 
An awe-inspiring record ! 

His character, as far as we are able to judge of it from 
his numerous letters and the sketches alluded to above, 
does not inspire us with much love. He was too strictly 
and painfully a utilitarian, as he chose to call himself; 
too much wrapped up in his own plans, his own thoughts, 
his own desires ; he was, in fine, too complete an egotist, 
even in his noble patriotism, to be able truly to sympathise 
with his fellow men. His liberal charities were given in 
a hard matter-of-business manner that spoilt half their 
virtue. A genius buries one of his talents when he 
becomes a recluse. If John Ericsson, instead of despising 
them, had sought to gain an honest insight into the hearts, 
feelings, and necessities of his fellows, if he had only 
allowed himself a few more hours’ freedom from his 
drawing-board and workshop to study the doings of the 
worlds around him, he might have executed something 
which would have rendered his name famous in all 
countries for ever. Alas! that so great a man should have 
gone through the world with so much love for work and 
so little for men. It is useless to urge that his deeds 
were done for the good of mankind—mankind! what he 
knew of it he despised. His one great redeeming virtue 
was his love of his fatherland—this was at least sincere. 
As for the land of his adoption, what deeds he wrought 
for her, he would have wrought for any other country 
that would have received and honoured him. We gather 
that he made no pretence of love for either America or 
the Americans. He considered that they had not 
sufficiently honoured him, and consequently they came 
nearly within the pale of his hate. 

A few of the latter chapters of the book treat of his 
last series of investigations and its dependent invention— 
the sun-motor. The system is worth looking into— 
at least for those who would benefit generations to come. 
The consumption of coal throughout the whole civilised 
world increases annually, and ergo the unreplenished 
supply is diminishing. While our minds are turned to 
the consideration of the benefits that shall accrue to 
posterity by our improvements in electrical matters, we 
overlook the fact that we are rapidly consuming the 
very source of the energy on which they depend. Many 
generations will come and go before the coal supply 
gives out. With this fact before us we are content to 
say of the prophesied rise in coal, “ Well, it won’t be 
in our time.” John Ericsson saw hundreds of years 
ahead ; will no one borrow his eyes and “ seek diligently ” 
some method of utilising the power of the sun which 
Ericsson has revealed. 

Here we must close the review of a book which we 
have tried to treat impartially. It is undoubtedly 
a work well worth studying, for something can always be 
gained from the record of a great life. 

In conclusion, we must mention that the volumes are 
firmly bound and admirably printed. There are several 
illustrations and a few plates. The two frontispieces are 
portraits of Ericsson in youth, and at the time of the 
building of the Monitor. The volumes measure Qin. by 
6in., and contain about 800 pages each. The second is 
aaa with a carefully detailed index of the complete 
work, 
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HOLMES’ RAILWAY TRAIN LIGHTING 
DYNA 


THE accompanying illustration represents the improved 
train lighting dynamo manufactured by Messrs. J. H. 
Holmes and Co., of Newcastle-on-Tyne, and Coleman-street, 
London. This apparatus is being employed by the 
Midland Railway Company more especially in connection | 
with the electric lighting of its express trains. Mr. William | 
Langdon, of Derby, explained its merits pretty fully in his | 
cee read at the recent meeting of the Institute of Civil | 

ngineers. It has also been supplied for French, German, | 
and Russian railways. The apparatus may be briefly | 
described as follows :— 

This dynamo is the invention of Mr. J. H. Holmes, | 
A3soc. M. Inst. C.E., of Portland-road, Newcastle-on-Tyne, | 
and is constructed with the object of maintaining a constant | 
difference of potential at the terminals of the dynamo under 
a considerable variation of speed, and when driven in either | 
direction. It depends upon the following principles, viz., | 
practically speaking the E.M.F. of an ordinary separately 
excited dynamo varies directly as the speed at which the | 
armature revolves, so therefore if the speed be increased, say 
from 500 revolutions per minute to 1000 revolutions per 
minute, the electro-motive force will be doubled. Also the | 
electro-motive force varies directly as the strength of the 
magnetic field, so that if the strength of field of the separately 
excited dynamo be reduced in the same proportion as the | 
speed at which its armature revolves be increased, then the | 
electro-motive force of the armature will remain practically 
constant. To this end two dynamos are arranged in near 
proximity, having their two armatures upon the same shaft 
so as to revolve together, but influenced by separate magnetic | 
fields. The one is the main generating machine, the other is | 
for regulating the strength of the magnetic field of the 
generating armature. The magnets of the machines are 
separately excited from an external source, such as a set of 
accumulators, and the ts of the generating armature 
are provided with two distinct exciting circuits. One circuit 
is an ordinary high resistance shunt circuit, and the other is | 
of less resistance, and is coupled up to the source of current | 
so as to have the small regulating armature in series with it. | 
The regulating armature is so coupled up that its electro- | 
motive force o the electro-motive force of the 
regulating armature and external source of supply. The | 
high resistance shunt circuit is so proportioned that at | 
the highest speed at which it is intended to run the | 
generating armature, it, without the aid of the regulating | 
circuit, will give a magnetic field of an intensity proper | 
for the required electro-motive force in the generating | 
armature. When thus driven the second exciting circuit 
ought to have no current passing through it; a. result which 
is brought about by the electro-motive force of the regulating 
armature being at its highest speed, equal and opposite to the 
external source of electro-motive force produced in the less 
resistance coil of the generating machine. If, however, the 
speed falls the electro-motive force of the regulating arma- 
ture is lessened in the same proportion, and being no longer 
equal to the external electro-motive force, a current will be 
permitted to flow through the lesser or second exciting 
circuit of the magnets of the generating armature, thus 
increasing the intensity of the magnetic field to make up for 
the reduction of speed, with the result of maintaining a 
practically uniform electro-motive force in the generating 
armature. When the speed falls to the lowest limit, say, half 
the highest rate of d, the electro-motive force of the 
regulating armature will be half the electro-motive force of 
the external source of supply, so that it will be seen that it | 
is necessary to calculate the proportions of the second exciting 
circuit of the generating armature magnets upon the basis of 
only half the electric pressure of the external source of 
electro-motive force being available, and the resistance of the 

ting armature forming part of the circuit resistance. 
At the lowest speed, therefore, half the exciting power upon | 
the generating armature magnets will be produced by one 
coil having the full difference of potential of the external | 





| 
| 


cource of electro-motive force at its terminals, and the other 
half by the second and lesser coil having half that difference 
of potential at its terminals; less, of course, by the drop of 
potential due to the resistance of the regulating armature 
which forms a portion of this circuit. 

As arranged for use on a railway train, the armature is 


| driven by belting from the axle of the guard’s van, and a set 


of accumulators furnish the current for exciting the field 
magnets. A centrifugal governor on the armature spindle 
automatically switches on the storage batteries for exciting 
the magnet coils of both the exciting and regulating machine, 
as soon as the speed rises to the minimum speed at which 
the dynamo is intended to come into action, and it in like 
manner also switches off the current when the speed falls 
below the minimum speed. As the dynamo has to produce 
current when the train is running in either direction, the 


brushes which collect the current from the two armatures | 


are made of wire gauze, and are placed radial to the com- 
mutators, the “lead” 


meet the direction of rotation. The connections to the 


armatures are at the same time changed, so as to keep the | 
| Messrs. Schneider's belief in the qualities of nickel must 


polarity of the dynamo terminals always uniform. 

On the spindle carrying the armature is also arranged a 
reversing switch, which is actuated by friction discs which 
come into friction when the spindle slows down, but which 


run free on its attaining any degree of speed. The duty of | 


this reversing switch is to insure correct polarity of current. 
Working in conjunction with the dynamo is an automatic 
cut-out, such as is generally used in electric light instal- 
lations, having one—the highest resistance—coil connected 
to the dynamo terminals, and the other—the low resistance 
—coil in the main lighting circuit. The duty of this instru- 
ment is to cut the lighting circuit at all times, except when 
a current of a sufficient electro-motive force is flowing to 
meet that arising from the accumulators employed throughout 
the train. 








MANUFACTURE OF WAR MATERIAL IN THE 
UNITED STATES. 


Mr. Jaques, late U.S. Navy, the ordnance engineer of 
the Bethlehem Iron Company, read a paper at the Iron 
and Steel Institute, which dealt with the remarkable 
development of factories for war matériel in the United 
States. This movement dates from about 1884, and its 
direction was shaped by the reports of the Board of 
Officers sent to Europe to collect information and to report, 
of which Board Lieutenant Jaques was the secretary. The 
idea suggested was the development of private works for 
armour, for forgings and parts required for the manufacture 
of ordnance, &c., and the establishment of Government fac- 
tories for assembling and making guns. This led to the 
pegs of the great steel-making establishment at 
Bethlehem, which, thanks to the energy characteristic of the 
United States and of Mr. Jaques himself, has already taken 
its _— as a monster factory of armour, shafting for ships, 
and war matériel. 
armour for decks, have been made at Messrs. Carnegie, 
Phipps, and Co., and the Linden Steel Works, and heavier 
armour may be made by the former eventually. Mr. Jaques 
detailed the tests laid down for the reception of the various 
classes of steel, which can only be satisfactorily dealt with 
by reference at length to his paper. He dealt with armour, 
however, as one involving general principles, and it is 
desirable to note what is said in this way. e writer dwelt 
on the great importance of the Annapolis trials, and we agree 
with him. He says that it has been urged that Cammell’s 
plate was not a fair average specimen of their armour, but if 
it was not that it certainly ought to have been such. This is 


undeniable. We are inclined, however, to believe that 
Cammell’s people, thinking the test beyond the power of the 
plate, risked the experiment of hardening the face more than 


usual, and the stripping off which followed was the result. 
Mr. Jaques quotes our own expressions of the conviction that 
our compound armour has been ruined by the persistent 
adherence to the very soft wrought iron foundation which 





being automatically altered to | 


Plates for ships, for structure, and thin | 








has proved efficacious against through cracks up to a certain 
point, but which has caused the armour to yield to perfora- 
tion by first-class projectiles much more easily than solid 
steel. The writer next states that by cementation and sub- 
sequent treatment, solid steel has had a harder face im 

to it than has been given to compound plates, though at the 
cost of brittleness and cracking. An account of a trial of a 
10in. Harvey armour plate is next given, when the plate bore 
nearly the same attack, s ing generally, as that of the 
well-known Annapolis trial by 6in. Holtzer and Carpenter 
projectiles, and behaved well. There were through cracks, 
and the fifth projectile got its head through, but the projec- 
tiles broke up badly, and, generally speaking, the plate 
behaved in a way that would be expected from a very hard 
plate, that is, it afforded very efficient protection to the struc- 
ture behind it, and though badly broken it remained in situ, 
and would necessitate less serious repair to ribs, &c., when 
replaced than a softer plate. Mr. Jaques does not believe 
in the value of nickel, and refers to the Ochta trial as con- 
tradicting the deduction drawn from that at Annapolis. 
We have noticed the same fact ourselves, but observed that 


carry some weight in the present stage of our knowledge. 
A good result is given of a trial of an 11jin. Bethlehe n press 
forged steel plate, but the attack of a plate of this thickness 
by three rounds from a Gin. gun is not sufficiently severe to 
compare with the trials of the 10in. plates. So far, however, 
we concur in much that Mr. Jaques urged. Now for a 
statement to which we altogether take exception, namely, 
that the steel face of compound armour has “ always flaked 
off” under fire. We promptly say that Brown’s has never, 
to our knowledge, done so, and it has only occurred in 
certain unfortunate exceptional instances with Cammell’s 
armour. Mr. Jaques himself refers to two notable experi- 
ments, one at Annapolis, and one at Ochta. All photographs 
or reports from Ochta show that the attachment of the face 


| of Brown’s plate was complete, as well as those of the com- 


pound plates made on Wilson’s patent, which were not tested 
publicly, but which, unquestionably, had been punished 
sufficiently to have detached the face, if this could be effected 
at all. The justice of this protest against his statement 
must, we think, be admitted by Mr. Jaques himself. The 
evidence of photographs is as conclusive as to this as the 
gene observation of the process. Were the latter only to 

accepted, we might refuse to believe that the face ever 
becomes detached at all, for in all the number of experiments 
we have witnessed we have never seen the face detached from 
a compound plate, although we have, in one instance, sub- 
sequently seen the plate in which it occurred. We lay stress 
on this because the future of compound armour depends on 
it. Hard armour, we are satisfied, must come in either solid 
steel with a hardened face, or a compound plate in which a 
steel face is attached to the foundation plate. The former 
is probably more liable to through fracture, the latter to 
detachment of the face. It remains to be seen which best 
succeeds. On the progress of guns, Mr. Jaques gives some 
interesting facts and tables, which are the more welcome 
because there is great difficulty in obtaining tables of United 
States ordnance. The writer refuses to condemn very large 
ordnance as useless on the strength of the difficulties experi- 
enced with the 110}-ton guns. 








LIVERPOOL ENGINEERING SocieTy.—The annual general meeting 
of this Society was held at the Royal Institution, Colquitt-street, 
on Wednesday evening, May 6th. Mr. Ferdinand Hudleston, 
Assoc, M. Inst. C.E., president, took the chair in the presence of 
a large ber of bers. The following officers and council 
were elected for the forthcoming session :—President, Mr. John 
T. Wood; vice-presidents, Mr. H. P, Boulnois and Mr. R. E. 
Johnston; council, Messrs. Blair, Cottrell, Farren, Miller, 
Mills, Morgan, Potts, and Lang; hon. secretary, Mr. J. H., T. 
Turner; hon. treasurer, Mr. O. 8. Pilkington; hon. librarian, 
Mr. J. A. Brodie. The remainder of the evening was taken up 
by an adjourned discussion upon a paper read by Mr. George 





‘arren, Assoc. M. Inst, C.E., at the previous meeting, entitled 
‘* Denudations at Aber-Menai, Anglesey.” 
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DRY AIR DUPLEX REFRIGERATOR. 


THE LINDE BRITISH REFRIGERATION COMPANY, ENGINEERS. 





LIGHTFOOT’S PATENT DRY AIR REFRIGERATOR. 
DUPLEX SYSTEM. 

We illustrate above a very a and compact form 
of dry air refrigerator which is being supplied by the Linde 
British Refrigeration Company, Queen Victoria-street, E.C., 
both for ship and land use. It is of a design adopted some 
time ago by the same firm for their refrigerating machines on 
the ammonia system, and it is generally similar in arrange- 
ment to the well-known hydraulic pumping engines intro- 
duced many years since by Sir William Armstrong and Co., 
the air compressors taking the place of the water pumps. 
There are two sets of air cylinders, driven by a compound 
surface-condensing steam engine, with cranks at right angles. 
Each set of air cylinders is placed tandem to one of the 


steam cylinders, and the air piston-rods are coupled to the 
steam-rods by detachable couplings. The air coolers and 
steam condenser are placed in the bed-plate in the usual 
way. Ordinarily the machine works as a whole; but in case 
of accident one set of air cylinders may be detached by 
uncoupling the piston-rod, and the engine then drives the 
remaining set. Also in some cases the compression cylinder 
of one set may be worked in conjunction with the expansion 
sep of the other set. Should either steam cylinder fail, 
then the whole side may be laid off by disconnecting the 
connecting-rod of the affected engine, the sound engine then 
working high-pressure condensing. The crank shaft is also 
made in two parts, so that, if desired, the two machines may 
be worked independently. 

The machine illustrated is of very large size, and is capable 


of circulating about 300,000 cubic feet of air per hour, or of 
actually delivering from the expansion cylinder about 
180,000 cubic feet of cold air per hour. It is very strongly 
proportioned, so as to withstand the continuous strain of 
daily work in bringing home a cargo of frozen meat from the 
Antipodes, and in actually freezing the meat on shore. 
Phosphor bronze is used for the connecting-rod bearings, 
while those for the main shaft are of Magnolia metal. The 
shaft is of steel. Up to the present time about 100 dry-air 
refrigerators on Lightfoot’s system have been supplied, chiefly 
for use on board ship, and we understand they have given 
very great satisfaction in working. They appear to be very 
simple in construction, and not liable to get out of order, 
matters of extreme importance in machinery that is required 
for continuous work. 








THE ACKROYD-WILLOUGHBY- SMOKE PRE- 
VENTER AND FUEL ECOMOMISER. 

THE problem of the prevention of smoke, particularly from 

the chimneys of manufactories, mills, and works, has for 





many years been a subject of deep interest to the engineers 
of this kingdom. During the last fifty years many schemes | 
of the most varied nature have been proposed for the re- | 
moval of the great smoke nuisance, wad is becoming such 
an important factor in causing filth and disease in our manu- 
facturing towns and cities. Many of these schemes have 
been based upon a very imperfect knowledge of the con- 
ditions of the combustion of fuel, and were directed to what 


plans proposed en to have been directed merely to the 
revention of smoke, and not so much towards economy in 
uel, consequently no general acceptance of any special 
conegnene has ever taken place; in fact it is doubtful 
whether any apparatus has ever been brought before steam 
users which was easy of application to existing plant, cheap 
in first cost and up-keep, and free from complications and 
difficulty in working, while at the same time producing a 
sensible saving in fuel. 

An apparatus which seems to fairly fulfil these conditions 
has recently been introduced by Messrs. Ackroyd and 
Willoughby, of Birkenshaw, near Leeds. From our illustra- 
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THE ACKROYD-WILLOUGHBY SMOKE PREVENTER. 


was then called “the burning of smoke.” A better know- 
ledge of the chemical conditions which 
bustion of coal has led to better directed effort in this 
direction, and many of the later schemes for the introduction 
of air by means of steam jets, fans, &c., have, along with 
improved fire-grate arrangements, done much to obviate the 
evil. In new installations where suitable conditions for a 
fairly satisfactory combustion of fuel can be arranged, viz., 
ample chimney power, proper admission of air, and a 
sufficiently high temperature in the furnace, a special 
apparatus has to some extent been rendered unneces- 
sary. Schemes for smoke washing have also been 
proposed and experimented upon, but have not hitherto 
received acceptance, The great majority of the various 


overn the com: | 








tion it will be seen that the 
ipes L carried through the 

ttom flue of the boiler. Air is taken in at the mouth of 
the pipes marked H, passes through the pipes L to the front 
end of the boiler, and delivers through pivotted fire-doors 
specially constructed to cause the heated air to impinge upon 
the fuel. Steam is taken from the front end of the boiler in 
pipes, which are also carried through the bottom flue, and 
ee the back flue to the mouth of the air pipes H, 
where they deliver steam through nozzles suitably arranged 
for the purpose. Steam is delivered through these nozzles 
for about three minutes after each firing. The result of this 
arrangement is, that during the time which ela between 
each charge of the furnaces with coal, air is being delivered 


rincipal feature consists of 
k flue and through the 


through these pipes at a temperature of about 440 deg. Fah. 
When the charge has been put on, the nozzles are opened, 
and the steam, which is taken from the front end of the 
boiler and carried through the flues, is delivered into the air 

ipes. Owing to the high point to which the steam is super- 
Pented in its passage through the flues, no trace of the effect 
of moisture on the air pipes is discoverable, and the heated 
air when the jets are in operation is delivered at a tempera- 
ture of 451deg. Fah. From the drawing and the description 
it will be seen that there are practically no working parts or 
gear likely to get out of order. It is simple of application, 
and can easily be adapted to any form of steam boiler. As 
will be seen from the drawing, the action of the steam jets is 
under the control of the fireman; but in some cases it has 
| been arranged, as can easily be done, to work them auto- 
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FRONT VIEW OF SMOKE PREVENTEF. 


matically. The apparatus, it would appear, where steam can 





be conveniently obtained, is equally suitable for furnaces, 
drying stoves, destructors, &c. An arrangement of this kind 
could also be easily applied to the boilers of steamboats, and 
it is thought the prevention of smoke, particularly in regard 
to passenger steamers, would be, quite apart from the 
economy of fuel it might produce, a great boon, and largely 
increase the pleasure of a sea voyage. A considerable 
number of the economisers have been already set to work, and 
recently most careful trials were made of the apparatus 
upon a boiler at Messrs. William Ackroyd and Sons’, Lower 
Mill, Birkenshaw, near Leeds. 

The trials were made on two consecutive days, beginning 
at 9 a.m. and continuing until 5.10 p.m., with a stoppage of 
forty minutes during the dinner time, The weather was 
fine, with strong winds blowing from a westerly direction 
during both days. The water fed to the boiler was accu- 
rately meas’ in a specially-prepared tub, which was filled 
to the level of the overflow, and pumped empty each time. 
The actual weight of water which the tub could contain was 
ascertained by weighing, the temperature of the water being 
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the same as during the trials. The pump used was a direct 
double-acting one, fixed close to the measuring tub, and all 
connections with the boiler, with the exception of the feed 
inlet and steam outlets, were blanked. The temperature of 
the feed-water was taken twice during the emptying of each 
tub. The height of the water in the boiler was noted at the 
commencement of the trial, and the gauge glasses marked, 
and the water brought to the same level at the end of the 
trial. 

The coal used was burgy, from Spring Gardens Pit, Drigh- 
lington, near Bradford. It was of average quality, as shown 








weights of water, and water and steam blown in, the weight 
of dry steam was computed. It was found to be practically 
uniform throughout the tests. The smoke observations were 
made over a period of two hours each day, and the character 
of the smoke emitted was defined by comparison with smoke 
coloured diagrams. 

Particulars of the observations taken, and the results 
obtained, are given in the following tables :— 


Principal Results, 

































































; “ . : Patent | Patent 
by the analysis given in the accompanying tables. The apparatus apparatus 
calorific value of the coal was determined by burning several not in use use. 
samples in oxygen in a Thompson’s calorimeter, and a mean — — 
taken of the results. The coal was weighed on & suitable Weight of gases produced per 11b. of dry coal | 
weighing machine, 2 cwt. being —— off at a time. Se. ee Ar he ar een er ae 
The fires were cleaned about 8 a.m., and again about 12.15, bed - 2 pend aE ae ee ee 5*17L 1b. | 10-661 1b. 
and the fires worked down at the end of the trial to thesame | Wpight of Hz0 vapour in air per Ib. of drycoal) | | 
thickness, as near as could be judged, as they were at start-| Weight of steam from H.O mixed with coal per 
ing. They were again cleaned at the end of the test, and the Ib. of dry coal burnt.. .. .. .. « «. «| “O41Ib. | OAL TD, 
ash and clinker for the whole day weighed after being cooled = —— “ gas, air, and vapour per Ib. « “ay aE ES 
and kept dry. The firing was entirely by hand, the average A Ln Bh MO ee a a 
intervals being from twelve to fifteen minutes. Increase in temperature of gases from tempera- | 

3 : P ture ofextermalair.. .. .. .. .. «. «| 449° Fah. | 436° Fab. 
Results of Trial.—Particulars and Dimensions of Boiler and Combustion— 
Chimney. Weight of dry coal fired per square foot of grate } Z 
ON <a, 5S Ae ediee 50 ce ce SP MRCOUD | SOTO. 
Type of boiler—Lancashire two-flued. Length, 20ft.; diameter, 7ft. 6in.;| Weight of dry coal fired per square foot of total 
with five conical tubes in left flue, and six conical tubes in right flue. heating surface perhour.. .. .. .. «. ..| *898Ib *700 1b. 
Flues -Gases enter bottom fiue on leaving internal fiues, and return | Byaporation— 
along each side flue to chimney. Weight of water fed to boiler at a temperature of | 
Heating surface— 173°5 deg. per lb. of dry coal fired .. .. ..| 6°64lb. | 8°O2Ib. 
Total heating surface .. +» 941 sq. ft. Equivalent evaporation from and at 212 deg. Fah., 
Fire grate— = assuming steam dry: 
Dimensions of fire grates .. 7ft. by 2ft 9fin. (a) Per lb. of dry coal fired .. .. T1lllb. = 8 -58Ib. 
Total fire grate area a 39°37 sq. ft. +) Per lb. of combustible burnt.. .. ..| 8°77Ib. | 10°451b. 
Area of airspaces.. .. .. .. - 6°43 sq. ft. Pr. ion of water evaporated into actual steam "48% | 96°34% 
Area of opening below grates .. - 313 sq. ft. Proportion of unevaporated water carried with | 
Ratio of air space to gratearea.. .. 1 to 6-12 RMN of cc ce aa Dae GP nas ox an ee 3°66 % 
Ratio of heating surface to grate surface - 239tol Efficiency of boiler— 
Steam space— 2 Efficiency measured by thermal units transferred | 
Total steam space . . ; 275 cubic feet As oh os" wa. inn) ceil. a GO 63 % 
Chimney— Increase of efficiency with patent apparatus in |__ 
Height of chimney above fire grates 110ft. MD nn ce ce ce oe os oe ee ce oe ce 20°5 % 
Area of chimney at outlet .. .. .. 5°64 sq. ft. Percen weight of required to supply 
a a at Oem Be. Sie at elise 85% 
Pit | tint | Cuetec ee ee | 
Principal observations. pparatus) apparat ; 
notin use.) in use. Patent Patent 
—--——--- ERIE ee ep Smoke observations. a tus apparatus 
—." 4 pIentee ENR - not in use.| in use. 
PP en nan ed trial .. - |7°5hours| 7-5 hours Smoke, black or dense—number of minutes per . 
a a = gta ae ee ee ee ee ee a eee 15 
Mean barometric pressure .. 30°25in. | 30-2in. Smoke, brown or medi ber of minutes per 
Steam pressure— hour 5°5 2 
Mean steam p above atmosphere by steam Smoke, light coloured, or faint—number of minutes 
Gauge -- wwe we we we ene ws 2 | 60-6 Ib. | 60°4 Ib. oo ere ose Ate: § 3°5 15 
"ee ys wongmmg Fah. corresp g tothis pressure | 307°7 307°4 Smcke—none 36 43 
Average temperature of water fed to boiler... .. | 173°5° F. | 173°6° F. eas ages 
Total weight of water fed into boiler... | 41,886 Ib. | $9,688 Ib. Total 60 bad 
ve weight ter into boiler our . | 5,292 Ib. EAP ES, + SEL SE SIR i a ari 
re alt oor square foot of boiler heat-| ” Summarising the principal results, it will be seen that the 
out oe hour.. .. .. «+ «+ +. «| 5°93Ib.| 5°621b. | trials show that with the apparatus in use the eva- 
Total weight of dry coal fired ... . se ..| 68041b. | 49461b, | POFative efficiency of the boiler is increased 20°5 per cent., 
Average ,, & »» + ss ..perhour | $405 Ib. | 659°41b. | and the amount of smoke greatly reduced; in fact, dense 
Total ,, ash and clinker produced .. ..| 1193 Ib. 885 lb. | smoke, which under the o' ary conditions of firing was 
TATE, oe gi thandelinkerproducedperhour| 1591b.} 1181b. | emitted for fifteen minutes per hour, was entirely prevented, 
“Average temperature of external air .. .. ..| 42° Fah.| 51° Fah, | 80d the emission of brown smoke reduced from 5-5 minutes 
Average temperature of air inside at back of to two minutes per hour. ; 
boiler-house.. .. .. 2. .. o. «+ «» o«| 74° Fah.| 88° Fah. To the diminished amount of coal required when the 
—- a Copntahie hea 42° Fah.| 51° Fah, | 9PParatus is in use is added the weight of coal which is 
Average temperature of heated air entering fur- required to generate the calculated weight of steam used 
naces after passing through air pipes in flues — 440° Fah. | during the periodic action of the steam jets. The amount of 
gy ae et yp pny ye coal required for this purpose reduces the evaporative 
when has tals hroug air pipes Mp ues sd 451° Fah. | Cfficiency by 3} per cent, After making this allowance, it 
Temperature of gases— will therefore be apparent that with the ‘“‘ Ackroyd-Willoughby 
Average temperature of furnace gases leaving , a Patent Smoke Preventer and Fuel Economiser”’ in use, the 
a. tt tt ee ee ee ee oe oe oe oe 1491" Fah. | 487° Fah. | cost of evaporating a given quantity of water is 17 per cent. 
Chimney draught by water gauge .. .. .. “5Tin. -sin. | less than under the ordinary conditions of firing, besides 
Seateheainie nd Coal. almost entirely preventing the discharge of carbon mon-oxide, 
Analysis of Furnace Gases and C and entirely preventing dense smoke, both important 
Analysis of furnace gases, percentage volumes— advantages 
Carbonic dioxide OO... .. 2. 22 oc co oe 9°62 7°85 z . : . 
Carbonic oxideCO .. .. 1°48 Trace The arrangements were devised and the trials carried out 
ee dy ee 7°74 11°10 | by Mr. J. F. L. Crosland, M. Inst. M.E., chief engineer of 
Nitrogen N .. .. os oe 31°16 | 81°05 | the Boiler Insurance and Steam Power Company, King- 
100-00 | 100-00 | Street, Manchester, aided by Mr. E. G. Field, one of his 
assistant engineers, and a staff of skilled inspectors, who 
Or expressed in terms of gases and air gases of have had a large and special experience in the conduct of 
ae "7 tt ss st se as se ce ov} 6318 | A014 engine and boiler tests. The flue gases and coal were 
analysed by Mr. H. Wood Smith, B.Sc., of the firm of 
100° 100-00 | Wilkinson and Smith, analytical chemists, Manchester. 
Analysis of Dry Coal. 
Gastron ion ie opie: ok eniaa si t-4 AMERICAN ENGINEERING NEWS. 
OO = See -- 4°20 0 ° " : ° 
trogen 4 (Quadruple-expansion marine engines.—A tugboat recently built 
es = me em ie } 4 for the New York and Northern Railroad Is fitted with quadruple- 
— expansion engines. She is built of iron, 90ft. long, 19ft. beam, 
100-00 10ft. in. deep. The cylinders are 9fin., 13}in., 18jin, and 26in. 


Calorimeter Tests of Coal 
Heat available in furnaces per 1 Ib. of dry coal .. 12,730 th. units 


The temperatures of the atmosphere and the air in the 
pipes of the air-heating apparatus and of the flue gases were 
obtained by mercury thermometers, and readings were taken 
every half hour throughout the trials. A special mercury 
thermometer, with the mercury under pressure of hydrogen 
gas, was used for obtaining the temperature of the flue gases 
at the back end of the boiler, to prevent mishap in case the 
temperature should exceed the boiling point of mercury in a 
vacuum, viz., about 614 deg. Fah. 

The apparatus for drawing off samples of the flue gases for 
analysis consisted of a vdrtical tube having a slot about 4ft. 
long inserted in the flue at the back of the boiler, and the 
tube end connected up to a large carboy, from which water 
was syphoned, thus drawing up gases from the flues. Smaller 
samples of the gas were drawn off continuously from the main 
tube by branches into two small jars, one sample being col- 
lected over mercury, and the other in a jar from which the 
water was first drawn off. Samples of the gases drawn off 
over a, period of an hour were at once subjected toan analysis 
in a Bunte’s burette. 

The water carried over by the steam was directly deter- 
mined by several experiments each day. The apparatus 
consisted of a sensitive beam scale, to one end of which was 
suspended a wooden box lined with zinc. The box was 
balanced and 70 Ib. of cold water poured in. The tempera- 
ture of the water was then carefully noted, and 41b. of steam 
blown into the water from a pipe inserted in the main steam 
pipe under the boiler junction valve. The temperature was 
again read over, and the water allowed to stand for a corre- 
sponding length of time to that during which the steam was 
blown in, and the temperature again read to ascertain the 
loss by radiation. From these temperatures and the known 


diameter, all with a stroke of 22in. They are arranged in two 
vertical pairs. The lower cylinders are supported by columns 
resting on the condenser and on the bed-plate, and forming the 
guides for the slippers of the crosshead slides. The two upper 
cylinders are each supported on three columns on the lowercylinders. 
All the cylinders are fitted with piston slide valves, operated by the 
Lee Marshall valve gear. Steam reversing gear and steam steer- 
ing gear are used. An independent centrifugal circulating pump 
suppliesthe condensing water. Theair pump, feed and bilge pumps, 
are driven from the after crossheads. There are also two indepen- 
dent vertical ae arranged for fire, feed or bilge purposes, and 
on the main deck is a large duplex pump for fire or wrecking 
purposes. The boiler is of steel, of the return tubular type, with 
two corrugated furnaces leading into the combustion chamber. It 
is 94ft. diameter, and 10}ft. long, carrying a pressure of 180 Ib. 
per square inch. The screw propeller is 7ft. diameter. The 
smokestack is hinged to allow the boat to under the Harlem 
River bridges. It is stated that the coal consumption is 30 per 
cent. less than that of boats with double-compound engines of the 
same power. The torpedo boat Cushing has quadruple expansion 
engines, but they are all in line fore and aft, while the tugboat 
engines, with the cylinders vertically over one another, effect a 
considerable economy in space, occupying the space of a double- 
compound engine, 

Refrigerator system.—A system of furnishing a refrigerating 
medium through street mains from a central station has been in 
operation at Denver, Col., for about two years, and resulted in a 
success both practically and financially. e medium used is an 
ammoniacal liquor, which is forced through the wrought iron 
mains lin. in diameter. At the point where refrigeration is desired 
an increase of space allows the rapid vaporisation of the liquor, 
which absorbs the heat in the process, e@ vapour is then 
absorbed by water and returned to the central station by a 3in. 
suction main. ere are two miles of force mains with twenty- 
nine connections, and a cold storage warehouse of 50,000 cubic 
feet capacity. At the central station the ammonia is redistilled, thus 
removing the heat absorbed, andis then used again, Each connection 











dyin. Beyond the box is a lin. connection with a grill of lin, 

ipes on the ceiling of the room, with a l4in. return pipe to the 
in. main, e two mains, box connections, and electric wires 
for detecting leaks or defects are enclosed in a rough plank box 
conduit 20in. square, but vitrified clay will be used in future, 
The conduit is divided into sections, each of which has 
“smelling pipe” leading to the surface at the curb line of the 
street, by which leaks can be located. Cast iron specials were 
first used, with rubber packing, but the slightest leak of ammonia 
turned the rubber into sponge rubber, which exerted sufficient 
expansive power to burst the specials. Wrought iron specials 
are now used. Electric valves are used to regulate the tempera. 
ture at each box. The customers—butchers, &c.—are ye; 
pleased with this system, as compared with the usual plan of using 
caer charged with natural ice. 

Waterworks of St. Louis, Mo.—The water supply of the city of 
St. Louis is taken from the Mississippi River, and new works for 
an additional supply have been built seven miles above the 

resent works. The water is taken through a shaft in the river 
500ft. from the bank, and led through a tunnel 10ft. diameter to 
a pumping station 800ft. inland, where there is a set of six settling 
basins to purify the water by the precipitation of the large amount 
of mud and earthy matter held in suspension before it is sent 
through the gravity conduit llft. diameter to the existing 
sto reservoirs. The conduit from the pumping station to 
th ins is 9ft. wide, and the connections between the 
conduits and the basins are by pipes 5ft. diameter. Each 
basin is 670ft. long, and 400ft. wide, and about 14ft. deep. The 
bottom is paved, and has a middle drain wita a fall towards the 
river, to which there is a scouring or emptying drain of 24in, day 
pipe, with 24in. cast iron pipe connections to the basin. At the 
upper end of each basin is a filling chamber provided with gates 
ont havin a single line of 5ft. pipe. At the lower end isa 
drawing chamber with two lines of 5ft. pipes connecting with the 
gravity conduit to the reservoirs, The conduits are of stone- 
masonry, with concrete foundations and backings, and all the 
chambers are of masonry, into which the ends of the iron pipes 
are built. The main walls are 7 ft. thick at the top, with a batter 
on both sides of half to one to the fuotings. The bank walls are 
3it. 6in. thick at the top with a face batter of half to one and 


increasing by offsets at the back to 4ft., 5ft., and 6ft. in thickness, 
The cit i a population of 400,000, and a daily consumption of 
32,000,000 galls. 








CONGRESS OF HYGIENE AND DEMOGRAPHY, 


THE engineering section of the International Congress of 
Hygiene and Demography have adopted the following as their 
programme, and have already been fortunate enough to secure 
promises of attendances and papers which are most encouraging to 
the committee. 

I.—Sewage and Sewage Disposal.—A.—Water-varriage system : 
Construction, gradients, and ventilation of Sewers—Separation of 
sewage from rain water—Exclusion from rivers of rain water from 
streets and roofs—Sewage disposal—Discharge of crude sewage 
into tidal waters—Discharge into tidal waters after deposition of 
solids—Irrigation and filtration—Chemical treatment—Electrical 
treatment. B,—Other systems: Collection and disposal of 
sewage by systems other than those where water is used. 

Il,— Water supply.—Collecting areas—Quality and quantity of 
water collected—Quality of potable water—Storage and service 
reservoirs—Subterranean sources of supply—Geology as affecting 
water supply—Filtration and purification of water—Softening of 
water—Distribution of water—Separation of supply for potable 
and other purposes—-Utilisation of sea water for potable purposes 
by distillation, also for watering and cleansing streets, and for 
flushing purposes—the effect of subsoil water on health, 

TIL Pollution of rivers.—Prohibition of pollution—Modes of 
prevention as regards sewage, chemical, manufacturing, mining, or 
other refuse—The spread of disease by polluted rivers—The self- 
purifying power of rivers. 

1V.— Town refuse.—Collection of refuse and its disposal—By fire 
—By conveyance to the sea—By chemical destruction—By disposal 
on land or otherwise. 

It will be noticed that such subjects as street paving, street 
subways, heating and ventilation, and house drainage, subjects 
which by many will be thought to belong to the engineering 
section, are absent from its programme; this is due to the fact 
that the architectural section have undertaken to deal with those 
subjects. The committee of the section are of opinion that the 
subjects they have undertaken should be dealt with as thoroughly 
as time will permit. 

The acting honorary secretary, Mr. R. E. Middleton, of 35, 
Parliament-street, 8.W., will be glad to receive any information 
which may be considered to be of service to the section. 








DEPARTMENT OF SCIENCE AND ART, 
SOUTH KENSINGTON, 


A CIRCULAR to s of schools of sci and art has recently 
been issued by the Lords of the Committee of Council on Education. 

From this we learn that the Lords of the Committee of Council 
on Education contemplate making certain alterations in the Science 
and Art Directory for the season 1891-92, The following outline of 
them is now communicated with a view of giving committees and 
teachers of schools as long a notice as possible, 

(1) In Science: Subject 6—theoretical mechanics—will be 
treated in two sub-divisions—(a) the mechanics of solids, and (b) 
the mechanics of fluids—liquids and gases—payments being made 
on each sub-division as aseparate subject. Subject 8—sound, light 
and heat—will be treated in three sub-divisions in the advanced 
and honours stages, which may be taken, and will be paid upon 
separately. The elementary stage will still include all three 
subjects, but the syllabus will be curtailed and rendered easier, 
especially in sound. 

(2) These sub-divisions will not be considered as separate subjects 
in the interpretation of the rule which limits the number of subjects 
on which payments may be made on a student in any one year. 

(3) The number of national scholarships in science to be com- 
peted for each year will be increased from 14 to 22. 

(4) In art: A new class of 60 local scholarships of £20 a year 
each, tenable at local schools of art, will be created ; and the number 
of national scholarships will be increased by 30. These latter will 
be tenable forthree yearsat the National Art Training School, They 
will be restricted to students of the industrial classes, as defined 
in the Science and Art Directory, but will not be limited as are the 

resent national scholarships to candidates who are already engaged 
in trades which depend on decorative art. 

(5) Increased payments will be made for “principles of 
ornament,” which will be divided into an elementary and an 
advanced stage, and for the second grade examinations generally. 

(6) In both science and art ~ of books, as distinguished 
from certificates, will be largely reduced in number and only given 
in competition ; those prizes which are now awarded simply on the 
student attaining a certain standard of excellence in the examina- 
tions being abolished. The time has passed when such prizes from 
a central authority, which entail a disproportionate cost and delay 
in administration, were justified by the necessity for stimulating 
science and art schools; and my Lords are of opinion that the 
scholarships which will be substituted for them will be more useful. 
They trust that those interested in education in the several localities 
will themselves provide prizes of books for deserving students, 
which may be useful to them in their studies, 

(7) In view of the continued operation of the Local Taxation, 
(Custom and Excise) Act, 1890, the grant for apparatus and fittings, 
and the grant in aid of technical instruction, as provided in sections 
LIX. to LXIL of the Science and Art Directory, will be discontinued 
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except in Ireland, the former after the financial year 1891-92, and 
the latter at once, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


ntinued improved condition of the Glasgow and Cleve- 

ns markets pa the hope here that we may see something of 
a revival in our local markets before long. Indeed a slightly better 
tone is already appearing, and inquiries are rather numerous alike 
in pig and finished iron. Buyers are, however, kept back from 
launching out in a large way by the uncertainties of the fore 
trade and the fact that summer seems to be now quickly 
coming upon us, which is the wrong time of the year for any great 
—. J. B. and §, Lees, of the Albion Ironworks, West 
Bromwich, have this week announced their intention to close their 
works in another week’s time owing to unremunerative prices. 
The works comprise some four sheet mills, oue plate mill, and one 
wide strip mill, together with a forge of fifteen puddling furnaces. 
The class of iron manufactured is mainly sheets, and it is the 
depression in this branch, accompanied by low prices, which has 
brought about the closing. The effect of this announcement upon 
the market has naturally not been a favourable one, and though 
Messrs. Lees will keep on their Nelson Ironworks, some 130 hands 
will be thrown out of employ, and the inconvenience to the district 
will be considerable, e works have long held the reputation 
of being one of the best arranged for the manufacture of sheets 
plates and strip in Staffordshire, and the firm are regarded as one 
of the leading concerns hereabouts. : 1s 

Prices of finished iron are in an unsatisfactory state, pigiron and 
other raw materials being dear, and consumers of the rolled 
product asking for lower rates. 

Black sheets are quoted at £6 15s. to £7 for singles, and £7 to 


more firmness, and some forge qualities are not now quoted under 
48s. to 43s. 6d., with good foundry brands averaging 47s. 6d. to 48s., 
less 2}, delivered here, and some makers asking per ton above 


these figures. A from tion in warrants there is com- 
paratively very little doing in outside brands coming into this 
market, but makers’ quotations are generally about 6d. above 
those given last week, although it can scarcely be said that there 
is any great firmness at the full prices. For delivery equal to 
Manchester good-named foundry brands of Middlesbrough now 
ave about 48s, 4d., and Eglinton 56s. 6d. net cash. 

In the manufactured iron trade more orders are reported to be 
stirring generally, and forges in most cases are being kept fairly 
well engaged, but it is still only upon hand-to-mouth business, and 
no improvement whatever is obtainable in prices, which are still 
considerably below actual cost. With the exception of one or two 
of the North Staffordshire brands, bars can still be ht without 
difficulty at £5 15s. to £5 17s. 6d.; hoops, £6 to £6 2s, 6d.; and 
sheets, from £7 2s, 6d. to £7 7s. 6d. per ton, delivered in the Man- 
chester district. 

In the steel trade, the business doing continues only of a very 
limited character. There have been a few transactionsin hematites, 
and prices are firmer, good foundry qualities being quoted at about 
60s., less 24, for small parcels delivered to consumers in this district. 
With regard to steel plates, the business going out is still so small 
as scarcely to afford any real test of prices, but £7 5s. would repre- 
sent the full figure obtainable for the best qualities suitable for 
boiler-making purposes, delivered to consumers in the neighbour- 
hood of Manchester. 

In the metal market business has been rather slow, but prices 
are still well maintained at the list rates which have been ruling 
since the commencement of the year. 

Throughout the leading oe industries activity is still 
fairly hem maintained upon work in hand; but except that machine 
tool makers are securing a fair amount of new work, the tendency 





£7 7s. 6d. for doubles, but lower prices are bei Pp 
Galvanised sheets are £11 to £12 per ton, f.o.b. Liverpool, with a 
slow sale. Bars of medium quality are in good demand at 
£6 12s. 6d. to £7, and third-class qualities are moving better at £6 
to £6 2s, 6d., and £6 5s, Best bars keep at £8 to £8 12s, 6d. 


Hoops are £6 5s. for export, and £6 15s, cooper’s for qualities, 
The of Trade returns in iron and steel are hardly of a 

gratifying character for the past month. They again show a 

felling off. But it has to be remembered that the standard of 


mparison is a higher one than in either of the preceding months 
of the year, April of 1891 having been a very time of trade. 
The exports for last month amounted to 287,422 tons, as against 
$46,354 tons in April, 1890, adecrease equal to about 17 Od cent, 
The declared value was £2,612,179, as compared with £2,716,075 
a decline of nearly 4 per cent. For the four months ended April 
we ex! 981,861 tons, as compared with 1,250,888 tons; and 
its value was £9,089,839, as against £10,186,290 ; a decrease of 
about 21 per cent. and 10 per cent. respectively. 

The decline was due chiefly to diminished shipment of pig iron, 
steel rails and railroad iron, and of cast and wrought ironwork. 
In hoops, sheets, and plates there is a substantial increase of over 
£50, 000, due mainly to Australia, Tin-plates have again nearly 
doubled in value, owing to the inc demands of the United 
States. 

The figures are :—Pig and puddled iron, for the month of April, 
1890, £405,426—1891, £165,308; for the first four months of 1890, 
£1,180,432—1891, £518,978. Bar and angle iron, &c., April, 1890, 
£143,589—1891, £143,059; four months; 1890, £522,497—1891, 
£503,924. Railroad iron and steel, April, 1890, £477,555—1891, 
£337,646; four months, 1890, £2,112,897—1891, £1,219,876. Iron 
wire, April, 1890, £91,956—1891, £91,957; four months, 1890, 
£314,350--1801 £363,322. Ray gh ril, 1890, £187,733 
—1891, £59,226; four months, 1 N° £512'405-— 1891, £712,307. 
Cast and wrought iron, my 1890, £533,477—1891, £452,273; 
four months, 1890, £2, ,633—1891, £1,639,684. fron hoo 
sheets, &c., April, 1890, £272,172—1891, £324,737; four months 
1890, £1,182,889—1891, £1,135,703. Old iron, April, 1890, £51,579 
—1891, £32,926; four months, 1890, £140,210—1891, £107,501. 
Steel, unwrought, April, 1890, £187,090—1891, £120,467; four 
months, 1890, £650,936—1891, £484,675. Machinery, April, 1890, 
£898,681—1891, £1,046,149; four months, 1890, £3, 1891, 
£3,739,897. Steam engines, April, 1890, £370,860—1891, £387,975; 
four months, 1890, £1,320,386—1801, £1,325,828, 

The pig iron trade at date in the Staffordshire district shows 
some improvement, an increase of sales being recorded. Midland 
pigs are firm at last week’s advance of 1s. to 2s. per ton on some 
qualities, and 45s. to 46s. is now quoted, delivered, for North- 
amptons, and 46s, to 46s, 6d. for Derbyshires. Some brands of 
Lincolnshire are temporarily withdrawn from the market alto- 
gether. Some Staffordshire makers of pigs are realising nearly 
2s. 6d. per ton above the bottom price of month, and cold-blast 

igs are quoted 99s. to 100s.; best foundry pigs, 70s. to 80s.; cold- 

last all-mine, 65s. to 70s.; part-mines, 45s, to 50s.; and common, 
39s, to 40s. per ton. 
ignificant statements regarding America’s trade in iron and 
steel were made at the annual meeting this week of the Wolver- 
hampton Chamber of Commerce, The President—Mr. William 
Thomas—states that in pig iron manufacture America was making 
re strides. In 1883 their make was 4,500,000 tons, as against 
500,000 tons in this country; in 1890 the production in America 
had increased to 9,200,000 tons, the make in England had 
fallen to 8,000,000 tons. Thus in America production had been 
Gan * yoy B ror — the English — had *, back 
slightly. In the Southern States, piz iron ual, say, to North- 
am ra metal—could be obtained at Ss. oe, erie 
reat complaint is made in this district of the increased com- 
petition likely to arise from the United States by reason of the 
new Brazilian commercial treaty which that country has secured, 
and of the treaty arrangements which America is making with 
Spain and Mexico, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Business in the iron trade of this district has again 
quieted down. Buyers having cove’ uirements for the 
pea and makers having sold as much as they care to at the 
ow prices, seem both disposed to wait the outcome of the 
speculative operations in warrants, the extraordinary fluctuations 
in which have recently tended considerably to unsettle the market. 
Pig iron makers, however, in most cases are maintaining a stronger 
tone as rds prices; but where bg are holding for any 
material advance upon late rates very little business has been 
done, and both trading and manufacturing operations generally 
throughout this district will now to a large extent be more or less 
suspended until after the Whitsuntide holidays. 

Manchester Iron Exchange on Tuesday was moderately 
attended, but only a limited business was reported generally. 
For iron there were only small inquiries stirring, and no 
disposition to buy, except for immediate delivery. For Lancashire 
pig iron there are still no actual quotations in the open geo 
owing to the continued ae we down of the local furnaces, 
makers are simply confining emselves to meeting the requirements 
of their regular customers out of stock. In district brands most of 
the makers are holding for some advance upon late rates, and 
several of the Lincolnshire makers who have been selling pretty 
freely of late for the next couple of months are now indifferent 
about offering at all in the market. For Lincolnshire brands 
quotations show an advance of 1s, per ton upon recent minimum 
Pg Tey walities not being quoted under 438s., and fi 
44s, 6d. to 45s,, less 24, delivered equal to Manchester. Altho 
whe Sry, wee business doing in Derbyshire brands 
80 far as this market is concerned, makers are sho decidedly 





ti in the direction of a slackening-down, and at several of 
the large works there has been for some time past a steady reduc- 
tion going on in the number of men employed. 

The usual monthly reports issued by the trades union organisa- 
tions connected with the engineering industries show a slight 
increase in the number of unemployed members on the books, but 
this is attributed not so much to actually declining trade as to 
workmen thrown out by disputes which are going on in several 
places, and by the recent temporary strike in the Manchester 
district in connection with the fifty-three hours’ movement, but 
which has now been settled, and with few exceptions the whole of 
the men have returned to work. The Amalgamated Society of 
Engineers now return a little under 3 per cent. of the total member- 
ship in receipt of out-of-work support; whilst in the Steam Engine 
Makers’ Society the returns remain at slightly under 1 per cent. 
of the total membership in receipt of donation benefit. e pre- 
vailing influenza epidemic is, however, making itself felt in the 
largely increased number of members it is throwing upon the 
funds of the sccieties for sick benefit, and the Amalgamated 
Society of Engineers has at present over 2000 members upon sick 
benefit, which is upwards of 700 more than those returned in 
December last, which is usually regarded as the most trying period 
of the year. The reports from the various districts with regard to 
trade show that there is not that activity which was prevailing a 
short time back, and in several important centres there isa decided 
slackening off, whilst generally there is a steadily increasing sur- 
plus of men coming out of employment, which, if not yet of suffi- 
cient extent to make itself very appreciably felt upon the general 
returns, is nevertheless an indication that trade throughout the 
country is undoubtedly quietening down. 

As I intimated in my previous notes, the success of the move- 
ment in Manchester for obtaining the fifty-three hours is likely to 
be followed by similar demands in other sapoeaeing centres, and 
a movement for reducing the hours to fifty-three per week is now 
under consideration in several districts. 

In the coal trade, except that there has been some extra buying 
going on during the past week, in ng ome of the usual holiday 
stoppages of the pits, the general tendency is to quieten down, 
and, as regards prices, he 5! less firmness is being shown in 
some descriptions of fuel, For house fire qualities, late rates are 
still well maintained, but common round coals for iron making and 
steam purposes, and the lower descriptions of engine fuel, are 
easier in price, At the pitsm outh, coal averages 12s. to 
12s, 6d.; second qualities, 10s, 6d. to 11s.; common house fire 
coals, 9s, to 9s, 6d.; steam and —_ coals, 8s. to 8s. 6d.; burgy 
7s. to 7s. 6d.; good qualities of slack, 6s. to 6s. 6d., with common 
sorts obtainable from 4s. to 4s. 9d. per ton. 

The contracts for gas and locomotive fuel which usually come 
upon the market at this period of the year are necessarily exciting 
a good deal of interest owing to the uncertainty which evidently 
prevails with regard to the possible course of prices in the future. 
Although the colliers will no doubt resist to the utmost any 
attempt to reduce wages, there is evidently an undercurrent of 
weakness in the market, and both users of gas coal and the railway 
companies are buying as little as possible for the present, except 
where they can obtain concessions upon last year’s contracts. In 
gas coals contracts have been placed at about 6d. under last year’s 
— and I understand that some contracts for locomotive fuel 

ave been placed at 1s. per ton below the prices paid last year. 

In the shipping trade there is still very little doing, and prices 
show a downward tendency, steam coal, delivered at the ports on 
the Mersey, being readily obtainable at 9s. 6d. to 10s., with sellers 
in some instances at 6d. under these figures. 

Barrow.—There has been a fuller business this week in the 
hematite pig iron trade, and the sale of both maker’s iron and 
warrant iron has resulted not only in the clearance of 6576 tons 
of the latter, but some large parcels of Bessemer iron in makers’ 
hands which has been required for prompt delivery. The stocks 
of warrants now held represent 155,000 tons, and it seems likely 
that these will soon be further reduced. There are only thirty- 
nine furnaces in blast, and —— are standing idle. There 
are further indications of a y consumption of Bessemer iron 
by steel makers ; but business in forge and foundry iron is small 
and is likely to remain so, Warrants have been selling at the 
advanced price of 50s. per ton net cash, and makers are 
_ up to 51s, 6d. per ton net f.o.b. for Bessemer in mixed 


os, 

The steel trade is better employed in the Bessemer department, 
but the chief business is in heavy rails, which are at £4 lls. 6d. 
per ton net. There is not much doing in tig t rails or in colliery 
sections, which are at £5 10s, and £6 10s. respectively. In 
Siemens-Martin steel there is not much doing, ship plates being 
at £6 5s., angles at £6, and boiler-plates at £6 15s. Blooms are 
quiet, and there is not much doing in slabs or billets. There is a 
good trade in hoops, and makers are busy on heavy castings. 
#..., builders and engineers are not so well employed as they 
ve 
work now in progress. New tonnage is not at present in request, 
but there are some heavy contracts pending which it is expected 
will be secured by the builders in this district. 

General engineers are fairly off for orders, and are likely to be 
busy for some time to come; and boilermakers are busy, as also 
are ironfounders, 

The trade doing in hematite iron ore is quiet, and transactions 
during the week have been on a small scale, Good average 
qualities are selling at 10s, per ton net at mines, 

Coal and coke are quiet. Coke, although in limited consump- 
tion, is quoted at the old rate, from 18s, 6d. to 20s. 6d. per ton 
— at ge mate furnaces, es 

ipping is indifferently employed, and the tornage of exports 
compares unfavourably with last on = ed 

Active preparations are being made for the manufacture of bogic 
railway wagons at Barrow. A y the work of wagon construc- 
tion has commenced, and the Tubular Frame Wagon Company has 
secured a large number of orders, chiefly on foreign account, 


n, and there is a scarcity of orders to take the place of the | Th 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE upward movement in the Scotch iron market has been caused 
by a struggle between the “bulls” and the “ bears” in warrants. 

ese have been largely bought for London, with the result that 
there is now a scarcity, and the ‘‘ bears” have been semewhat em- 
barrassed to obtain sufficient to cover their sales, For the time 
being the ‘‘bulls” got the best of it, and put up prices 
something like 5s. 6d. per ton. The Yorkshire iron trade 
felt no appreciable benefit. Hematite pig iron continued 
to be quoted at 56s. to 57s. per ton; common forge, 41s. 
per ton, delivered at Sheffield. At the same time there is 
a perceptible tendency on the part of consumers to buy, which is 
perhaps the only encouraging indication of the moment. Iron, 
which sold pretty readily in Birmingham last week, would have 
been offered in vain a few days before. The call in that market 
was probably caused by orders let loose from the Colonies. Our 
leading establishments regard the present condition of the iron 
trade as excessively unsatisfactory. The total exports of iron and 
steel from Great Britain to all countries was about 25 per cent. less 
for the first four months of this year, as compared with the corre- 
sponding period of 1890—981,861 tons against 1,250,888 tons. Two 
markets show a heavy decline—the Argentine Republic from 
129,468 tons to 50,308, and the British East Indies from 92,595 tons 
to 47,050 tons. Another unpleasant feature is that the diminished 
business done is on work ordered months ago. New “orders” are 
not coming in to any value. When the South Americans have 
ceased to play the game of revolution there may be a return of 
activity in these important markets. 

There is still abundant employment in armour-plates, patent 
flues, shafting, and the ordinary classes of marine material. 
General pap owen specialities, however, are but little sought 
after, the different F ger of the Tyne, the Wear, the Tees, the 
Mersey, and the Clyde being but languidly employed. 

I have authority for stating that there is no foundation whatever 
for the report telegraphed by a press agency that the coalowners 
intended to demand a reduction of 74 per cent. in miners’ w: 

Our railway material firms feel affected Ld the collapse of the 
Argentine Republic business, In April of 1890 a value of £164,821 
was sent in that class of goods alone to Argentina; last month the 
value was only £54,156. The East Indies also fell from £127,498 
to £52,543, and British Possessions in South Africa from £56,935 
to £26,735. On the month there is a decline of about £140,00), 
and on the four months of £893,021. Cutlery and hardware have 
decreased during E aaed very — as compared with the corre- 
sponding month of year. e —— contrasted with April 
of 1889, exhibit a decrease of £54,000. To the United States we 
sent only £17,305 worth of cutlery and hardware, which is little 
more than one-half of what we forwarded two years ago. In 
unwrought steel, exports reached a total of £120,467, which was 
£67,000 less than for April of 1890. The United States is once 
more the market which shows the most serious falling-off. 

Files are being more freely cut by machinery every day. A 
local maker has put on the market a new machine, which he claims 
will do its work more renga than any other now before the 
trade. The Germans, who are adepts in the art of meg type 
tion, have greatly favoured file-cutting machinery. e sand- 
blasting process has been extended by them from files to the 
adorning of glass, the cutting of inscriptions on stone, the cleanin 
of hollow ware before it undergoes the process of enamelling, an 
other pu 5 

The par wend epidemic is passing away, and managers and work- 
people are returning to theiremployment. Still, last week’s death 
rate was 59 per 1000 per annum. e weather is now beautiful. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THIS week has, on the whole, been a quieter time as regards 
speculation in pig iron warrants, but it was not worse for legiti- 
mate business than it has been for several weeks past, simply 
because that was at its lowest ebb already. Consumers and aner 
buyers lack confidence, for the tendency of prices is downwards, 
and a usually very dull period—the summer season—is at hand. 
After holding out for several weeks against further reductions in 
prices, some of the finished iron manufacturers have been com- 

lled, owing to the scarcity of orders on their books, and the 

eenness of competition, to lower their quotations this week 

fully 2s. 6d. per ton, but that does not appear to have 
benefitted them in the way of securing fresh contracts, for 
consumers do not seem to have anything pressing, and are 
content to wait in the expectation of further reductions, 
The prospects for finished iron producers and for steel manu- 
facturers as well are the reverse of encouraging, and as lo’ 
as this is so, pig iron makers cannot hope to see a genuine reviva 
in their branch of business. Few of the mills and forges are fully 
employed, and the Anderston Foundry Co., which had to close 
half its extensive establishment when the Argentine troubles 
began, but which was enabled to re-open them fully a few weeks 
ago, has again found it necessary to dismiss a number of hands, 
it being impossible to find work for the regular complement. 
The shipbuilders are buying iron and steel a little more freely from 
some of the manufacturers, but all the new orders for vessels are 
placed at prices much below anything that prevailed last year, anda 
substantial reduction of wages in the shipbuilding industry cannot 
be long delayed. The men at the shipyards are still receiving the 
maximum wages that ruled last year, though in all other industries 
wages have had to come down. The Tees shipyards are still well 
supplied with work, but on the Tyne and Wear there are now 
empty berths, and there would be more if it were not that there is 
so much Government work in hand on the Tyne. Shipping is 
somewhat better employed, on account of the great briskness in 
the export coal trade since the Baltic shipments commenced, and 
a considerable number of vessels which have been idle most of the 
winter now have met with employment, though at freights which 
can hardly — a profit, especially to the older class of steamers. 
The profits derivable from the extra trade will not be such as to tempt 

ple into the building of new steamers, so that a quieter time must 
to inched for at the eter. and in those industries which are 
dependent on them, such as marine engineering, chain and anchor 
manufacturing, some branches of ironfounding and galvanising. 
There are eleven steamers now laid up in the Tees, but nearly 1 
onthe Tyne and Wear. Prices of finished iron are as follows:— 
Common bars, £5 10s. to £5 15s.; best bars, £6 to £6 5s.; best 
best, £7 to £7 5s.; pe pe £5 10s.; boiler-plates, £6 10s.; 
girder-plates, £5 15s.; ship angles, £5 7s. 6d.; engineering —, 
£5 12s, 6d., all less 24 per cent. discount for cash on 10th of 
month following delivery, and f.o.t. at producers’ works. 
ese prices are about 2s. 6d. less than those of last 
week, but there are manufacturers who will not yet accept such 
low — Steel ship plates are £6; steel boiler plates, £7; 
steel ship angles, £5 15s. per ton, all less 2} per cent, discount and 
f.o.t. Heavy steel rails are £410s., net at works; and founders 
will readily sell cast iron chairs at £3 5s. per ton at works, though 
considering the cost of pig iron and coke it is difficult to see how 
any profit can be realised. The cast iron pipe trade is very dull, 
and producers find a difficulty in competing with Scotch firms, who 
have the advantage of securing cheaper labour; but the men in 
this district refuse to have their wages reduced, and there is even 
now a strike in progress against a reduction of no more than 
5 per cent. 

ig iron prices keep rather firm in spite of the fluctuations in 
warrants, and both makers and merchants have been quoting all 
the week 39s. 6d. per ton for prompt f.o.b. deliveries of No. 3 
G.M.B, Cleveland pig, buyers offering 39s. 3d., but for summer 
delivery they will not pay more than 39s. On Monday and Tues- 
day there was little doing ia warrants, but on Wednesday there 
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was a repetition of the excitement of last week, speculators having 
to cover in order to deliver warrants due on Friday. It may be 
said that pig iron producers are not quite so badly off as they 
were a month ago, for selling prices have gone up 2s. 6d. per 
ton, and the cost of coke has been reduced ; cate the price of 
coke now is not out of proportion with the selling price of iron, 
Good blast furnace coke can be procured at 13s. per ton delivered 
at Middlesbrough, whereas early in the year 17s., and even 18s. 
were being quoted, and last year there were contracts running at 
24s. and 25s. per ton. The coke manufacturer now complains of 
lack of profits, and a large number of ovens have been put out, the 
coke producer being in no way slow to do this, as he can sell hi 
coal without difficulty at a price that will leave a profit. 
The coalowners, since the Northern shipping season commenced, 
seem to be almost unable to meet the requirements of cus- 
tomers. The consumption of Durham coke in this district 
during the last half year has gone down at least 10,000 tons 
per week, and on the north-west coast it has also fallen off very 
considerably, but the export demands have been fairly kept up, 


instance, by one, that eight hours would rea!ly mean only six hours 
winding of coal, and that would be a serious curtailment of wages, 
By ther, that a | d output would compel coalowners to 
resort to a double shift. One suggested, too, that instead of 
decreasing unskilled labour, shorter hours would increase it, and 
colliers would suffer by extra competition. At the close, it was 
carried by eighty-fouragainst twenty-seven tosupport the movement. 
With regard to the monthly holiday a — deal of discussion 
took place, and several gave it as their opinion that it was absurd, 
and led to a great injury to men and coalowners. In many cases 
the holiday meant three or four days to a large number, and this 
was unfair to coalowners, who had to send in their day men, and 
— perhaps no full complement of men until Thursday or 
riday. 

One. of the ne i moved that if the eight hours were 
conceded they should give up the monthly holiday. Eventually 
the question was referred back to the colliers. 

Current quotations for best steam at Cardiff mid-week were 
lds. 3d. to 15s. 9d. per ton, and for small 6s, 9d. to 7s, For 








especially for Spain, and more is being sent to Germany and 
Belgium on account of the strikes there. The ironmasters who 
have to buy their ironstone are also getting some advantage, for 
mineowners, having a much smaller quantity called for, owing to 
the blowing out of so many furnaces, are willing to sell at much 
more reasonable rates than formerly, because if they have to reduce 
the output the cost per ton of what is got is enhanced. 

Grey forge Cleveland pig is selling at 38s. per ton, and the 
deliveries of it are very large to Scotland, because owing to the 
speculation in Scotch warrants the price of Scotch iron is so much 
above Cleveland that it is cheaper by 3s. or 4s. perton for the 
Scotch founder and forge proprietor to use Cleveland pig. Scotch 
iron is 8s. or 9s. per ton above Middlesbrough iron, and it only 
costs 4s. to 5s. per ton to deliver the latter at the works of the 
Scotch consumer. But even if the latter were prepared to give the 
extra high price for Scotch warrants he could not get all he 
required, for the London merchants have so large a proportion 
of them locked up in the public stores. Middlesbrough 
makers are getting the benefit of this, for they are 
delivering extra large quantities to Grangemouth, and reduc- 
ing their stocks rapidly, as the iron is not going out of the 
public stores here. On Wednesday night the stock in Connal’s 
stores at Middlesbrough was 117,626 tons, or 183 tons less than on 
the 6th inst. The pig iron shipments from Middlesbrough this 
month have been the best reported this year; up to Wednesday 
evening they reached 36,934 tons, as compared with 28,533 tons in 
April, and 30,005 tons in March to even date. They are beginning 
to increase rapidly to the Continent, especially to Germany. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE have been large fluctuations this week in the Scotch pig- 
iron warrants, and the contest has continued between the “ bulls ” 
and the “‘ bears,” the outside public having practically nothing to 
do with the business. There was a failure in the market at the end 
of last week; that of an operator who had tons of iron open. 
The loss only amounted to about £1000, and was distributed over 
four or five brokers, so that the event had no great significance. 
Most of the smaller operators are understood to have arranged 
their accounts, and the struggle for supremacy in the market is 
now confined to two or three influential “bears” and the brokers 
that represent the London “‘ bull” syndicate. How long the fight 
may last it is impossible to say, as each party seems confident of 
success. Scotch warrants have sold from 47s, 1d. cash to 48s. 7d; 
Cleveland, 39s. 3d. to 39s. 10}d.; and hematite from 49s. 9d. to 50s. 

The prices of makers’ special brands have been remarkably 
steady :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, is quoted 
at 60s.; No. 3, 56s.; Summerlee, No. 1, 60s.; No. 3, 56s.; Coltness, 
No. 1, 63s.; No. 3, 57s.; Langloan, No. 1, 62s.; No. 3, 57s. 6d.; 
Calder, No. 1, 60s.; No. 3, 55s.; Clyde, No. 1, 58s.; No. 3, 53s.; 
Carnbroe, No. 1, 51s.; No. 3, 50s. 6d.; Govan, No. 1, 49s. 3d.; 
No. 3, 49s.; Glengarnock at Ardrossan, No. 1, 59s. 6d.; No. 3, 52s.; 
Dalmellington, No. 1, 52s. 6d.; No. 3, 50s.; Eglinton, No. 1, 
50s. 6d.; No. 3, 49s. 6d.; Shotts at Leith, No. 1, 62s.; No. 3, 57s. 

Since last report three additional furnaces have been put in 
blast, one on hematite and two on ordinary iron. The total now 
blowing is sixty—forty-two making ordinary, twelve hematite, and 
six basic iron—compared with eighty-seven at tais date last year. 
During the past four months the arrivals of ore have been 48,950 
tons, against 176,753 in the corresponding period of last year. 
The price of the ore at Bilbao is 10s. to 11s. for Campanil, and 7s. 
to 8s. 6d. for rubio, while the freight to the Clyde is 5s. for the lower 
ports and 5s, 3d. to Glasgow. 

The prospects of the steel trade show no improvement. There 
is a considerable amount of inquiry for material of a miscellaneous 
description, but the prices offered are generally such as makers 
are unable to accept. Makers here quote steel angles £5 17s. 6d. 
to £6; ship plates, £6 5s. to £6 10s.; boiler plates, £7; sheets, 
£7 15s. to £8, all less 5 per cent. discount for delivery in Glasgow 
district. 

Steel makers have not much improvement to expect from the 
condition of the shipbuilding trade ; the largest yard in Glasgow, 
that of the Fairfield Company, is now, I am told, without a single 
order on hand, having launched its last vessel this week. In other 
yards work is also decreasing, new orders received being incon- 
siderable, and the outlook is the reverse of cheering. The shi 
builders have intimated a general reduction of 7} per cent. in the 
wages. There is some talk of the men resisting the decrease, but 
owing to the state of trade, and the large number of workmen 
already paid off, their resistance could scarcely be successful. 

The finished iron trade is inactive. 

The coal trade is well employed, the export business being quite 
brisk, and the shipments above the average in amount. Prices of 
coals are the same as those quoted last week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE steam coal trade is in a vigorous condition, and at all the 
ports a good average business has been done. Some continuance 
of prosperity in coal is expected here, owing to the disturbed con- 
dition of things on the Continent; and it is thought that when the 
labour struggles are allayed it will be by a concession of higher 
wages to the foreign collier, so that Wales can compete more 
favourably than it used to, A good deal of discontent has pre- 
vailed amongst owners of second-class coal in Wales, on account of 
foreign competition. As to our best samples of steam coal, their 
quality commands a sale, and for a long time an increased output 
can be relied upon. Preparations are going on for new and deep 
sinkings in quarters where the winning is only a question of time. 
A pair of pits at Carnes town, near Abe: Junction, is one of 
the fixtures. The new sinking by the Dowlais Company is pro- 
gressing well, and the substantial a ts for ‘* shops,” 
winding engine, &c., are all of the solid character associated with 
the great company. This will be shown also in the engineering of 
the pit. Several notable cases have occurred in Wales of attempting 
to win coal with inadequate power. As one mining engineer 
expressed it, putting a donkey to do what only a good strong 
horse could accomplish. The expensive teaching this resulted in 
has been of good service. 

If the important steam coal trade of Wales is to be jeopardised 
it will be from the action of the men themselves. This week there 
has been a great meeting at Cardiff of representatives of all the 
collieries to discuss the eight hours’ movement and the monthly 
holiday. The meeting supported by a majority of three to one, 
the advocacy of the eight hours per diem, but there were some 
It was urged, for 


strong arguments expressed by the minority. 





ruling prices were 13s. 3d. to 13s. 6d. House coal, con- 
sidering the summer-like weather prevailing, keeps up wonderfully 
well, and sales are being effected at Cardiff from 13s. 9d. to 14s., 
best; brush coal, lls. 2d. to 11s. 6d.; and small, from 9s, 

Swansea price for best steam is from 14s.; best anthracite, from 
lds. to 16s. Both in Cardiff and Swansea the patent fuel trade is 
in a healthy state. In Cardiff this week prices are from 13s. 6d. to 
13s. 9d. At Swansea the price is from 13s, to 13s. 6d. Swansea 
last week came up to old figures in patent fuel exports, despatching 
nearly 14,000 tons. 

Things are quiet at the steel works, excepting in the make of 
tin bar, for which demand is steady and promising. 

The animation in the tin-plate trade continues, but owing to non- 
arrival of tonnage at Swansea the make last week exceeded export. 
Make last week was 95,481 boxes ; shipment, 69,152 buxes. As show- 
ing the immense American trade with Swansea, I note that in the last 
month the shipments of plates amounted to nearly 20,000 tons, as 
against nearly 9000 in April last year. There bas not been much 
booking forward, though hopeful rumours are in circulation. One 
is to the effect that America has made little or no progress in 
putting up tin-plate works, and that when the stop month occurs 
there will be a rush upon stocks here, and higher prices will 
prevail. Sixty-nine works bave now given in their adhesion to 
stopping for one month. These consist of 382 mills. The total 
aon of tin-plate works consists of eighty-four, and of mills 460, 
so that &3 per cent. of the manufacturers are committed to the 
closing. Some of the others, who intend working if possible, do 
not conceal the possibility of having a good time. 

Newport coal market has been firm this week, and an average 
trade doing. 

A “ Tydfil” ape 


repairing, and foundry company has 
been started at Cardiff by 


erthyr capitalists. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


LOOKING over the condition of the iron and connected trades 
generally, there is no real improvement to report since last week, 
only partial rays of brightness having appeared in those branches, 
which are directly or indirectly related to railway, or construction, 
or agricultural requiremerts. For the present, the general state 
of things over here is far too uncertain and disturbed to be en- 
couraging to business of any weight. 

In Silesia the blast-furnace works try to limit production as 
much as possible, chiefly using inland minor qualities of iron ore. 
The malleable iron business is, at the time being, pretty lively, 
specifications coming in in sufficient number to secure fair employ- 
ment for at least several weeks. Some works may even boast of 
having booked orders that will reach into next quarter. Bars and 
sectional iron, especially, are in remarkably good request for 
inland as well as for abroad. The steel works also can be 
reported in satisfactory occupation. 

After a period of stagnation, a somewhat firmer tone has been 
noticeable on the Austro-Hungarian iron markets during the week, 
some ay favoured sorts of iron having met with good 
demand. Constructive ironwork, for instance, has been sold in 
pretty large quantities. A satisfactory business has also been doing 
in wire and wire nails. For plates and sheets, as well as for bars, 
prices have stiffened, and there is, on the whole, rather a confident 
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wire rods, common onal M. 125; drawn wire in iron or steel 
M. 145; wire nails, M. 140 to 149; rivets, M. 180; steel rails’ 
M. 130 to 185 ; fish-plates, M. 135 to 150; steel sleepers, M. 130 t3 
135; complete sets of wheels and axles, M. 300; axles, M. 290. 
steel tires, M. 220 to 235 ; light section rails, M. 110 toll5, 

The strike of the miners in the Rhenish-Westphalian district 
which neither spread far nor lasted so long as was at first expected’ 
soon took another form, perhaps even of more dangerous character, 
that of passive resistance. It is reported from a great many 
places that the actual output has since this new strike nn 80 and 
even 50 per cent. less than it ought to have been. The question 
naturally rises—What will this end in? What is to be done with 
men who only pretend to go to work, and do not work, and who are 
sure to cry out if full pay is not granted them! In other respects 
the German strikers have been careful to avoid violence and open 
lawlessness. e situation in Belgium is decidedly more difficult 
and as strikes are to be international in future, on account of the 
universal brotherhood of the labourers, the Belgian movement is 
watched anxiously by the German neighbour. 

The old-established industry of Solingen is stated to have been 
quite paralysed in consequence of the McKinley Tariff. There isa 
rumour that the whole of this industry is to be transplanted to the 
United States, and the fact that a short time ago a considerable 
number of workmen, specially skilled in the various branches of 
their home industry, left Solingen for New York at the expense of 
a New York capitalist, appears to give foundation to this rumour, 








LAUNCHES AND TRIAL TRIPS. 


On the 30th ult. Messrs. MacIlwaine and MacColl, Belfast, 
launched a steamer for Messrs. James Fisher and Sons, Barrow-in- 
Furness, named Stream Fisher by Mr. MacColl. The Stream 
Fisher is the fifth steamer built by this firm for the same owners 
and is 173ft. by 26ft. by 14ft., of steel and iron scantlings, an 
classed 100 Al at Livyd’s. The machinery, also supplied by the 
builders, consists of ag engines, l5in., 23in., and Soin. by 30in, 
stroke, working at 160 |b. pressure. 

On the 12th inst. Messrs. Sir Raylton Dixon and Co., Middles- 
brough, launched a steel screw steamer which has been built to 
the order of Messrs, Elder, Dempster, and Co., of Liverpool. 
This vessel is built on the web frame principle, with long raised 
—_ deck and partial awning deck, her chief dimensions being— 

ngth over all, 307ft. ; breadth, 40ft. ; depth moulded, 21ft. 4in. ; 
with a carrying capacity of about 3600 tons. Her engines will 
be fitted by the North-Eastern Marine Engineering Company, of 
= , and have cylinders 22hin., 37in., and 6lin., by 39in, 
stroke. 

On Monday, Messrs, C, 8, Swan and Hunter, Wallsend, launched 
a steel screw steamer named the Cundall, 400ft. between perpen- 
diculars by 47ft. beam by 31ft. 6in. = moulded, built on the 
three-deck grade to Lloyd’s highest class under special survey, 
with long, full poop, long bridge-house amidships, and topgallant 
forecastle ; cellular double bottom all fore and aft, and all modern 
appliances for the rapid loading and discharging of cargo ; engines 
by the Wallsend Slipway and Engineering Company, and capable 
of indicating 2700-horse power. The vessel has been built to the 
order of Mr. C, Furness, M.P. 

On the 12th inst. the s.s, Kintuck, a screw steamer built by 
Messrs. Sir Raylton Dixon and Co., Middlesborough took her trial 
trip from the Tees. This vessel has been built to the order of the 
China Shippers Mutual Steam Navigation Company, of London, 
and is intended for their tea trade. Her dimensions are: Length 
over all, 373ft. 6in.; breadth, 45ft.; depth, moulded, 30ft. 3in., 
and she will carry about 5000 tons of tea, besides her fuel for the 
voyage. Her decks are entirely of teak, and she is fitted in every 
way ina very first-class manner. The engines have been fitted by 
Messrs. T. Richardson and Sons, of Hartlepool, with cylinders 
32in., 49in. and 77in. by 48in. stroke, and are estimated to drive 
the vessela — of 134 knots per hour. 

The s.s. vor, built by Messrs. Edward Finch and Co., 
Chepstow, to the order of Messrs. Tucker and Co,, Cardiff, ran a 
very successful trial trip on Wednesday, the 6th inst. She is an 
ocean-going twin-screw tug, fitted with a strong winch forward and 
other appliances for salvage work, in addition to her strong towing 
gear, has been built under Lioyd’s special survey, and to their 
100 Al class. Her dimensions are as follows:—Length between 
perpendiculars, 75ft.; breadth, 15ft.; depth, 9ft.; and she is fitted 
with d surface-condensing engines of 45 nominal horse- 





tone prevailing in the different branches. 

Pretty satisfactory accounts can be given of the state of the 
French iron trade, that is, comparatively speaking. In the 
building line a brisk activity is exhibited, particularly in Paris, 
and the constructive ironworks are, almost without exception, well 
employed. The marine department is well occupied, both on 
home and foreign account ; among the construction shops those for 
railway plant are most busy. Old rails, much neglected of late, 
are at present in lively request, fetching 95f. to 100f. p.t. In Paris 
basis price for bars is 170f., for plates 200f. The Belgian iron 
market still remains without improvement. Girders continue to 
be noted 127f. to 130f. for inland ; es are sold at 155f. p.t. 
Luxemburg foundry fetched 56f. to 58f. 

Belgian export and import trade was, during the first quarter :— 


Import. Ex . 
1891. 1890. 1891. 1890. 
Tons. Tons. Tons. Tons. 
Iron ores 857,463 877,669 21,677 47,879 
SNS cient au Lev tien Sc = Mee 69 
Steelrails .. .. .. 242 .. 298 2,088 13,461 
Steel manufactured 
ME os st. o>. oe 990 1,451 767 10,707 
Pig iron .. 22,796 78,188 3,742 2,985 
Scrap iron 2,976 6,548 2,702 4,040 
Iron wire és 1,018 900 434 590 
Tron rails =. 0° ee 82 87 .. 2,751 2,032 
Plates and sheets., .. 205 698 .. 9,219 10,615 
Iron manufactured 
Pepe ae | 2,067 43,703 .. 44,885 
°o ec oe 165 182 1,933 .. 2,059 
Castings... .. .. 373 1,061 .. 1,067 .. 8,870 
Rolling material. . S38 .. or .. 448 . 8,385 
Mechines .. .. .. S202 .. 80604 .. 7081... 7,976 
It would be difficult to give a precise description of the state of 
Rhenish-Westphalian iron business just at present. While in 


some parts an unmistakeable improvement can be noticed, other 
branches are as much neglected as ever. In the iron ore trade no 
change for the better can be perceived, as yet. Prices are, for 
spathose iron ore M. 7:20 to M. 7°80; roasted ditto, M. 10°20 to 
M. 11 p.t. at mines. Nassau red iron!ore, M. 8°50 to M. 9 p.t. 
Luxemburg minette (40 p.c. contents) is quoted M. 3:20 and 
2°50 p.t. at mines. No changes of any t can be reported to 
have taken place in the pig iron trade. In some cases the activity 
of the works has suffe from want of coal. Spiegeleisen is noted 
M. 59 p.t. Rhenish-Westphalian forge pig No. I., M. 51 to 52; 
No. II., M. 49, 52; No. IL, M. 45. Siegerland quality, M. 49 to 





M. 50; foundry No. L, M. 71; No. IIL, M. 60 ic 
- 48 p.t.; er, M. 58 to 63 p.t. In the finished 
irod trade bars are in somewhat improved request for 


inland, while foreign demand remains weak. Regular employ- 
ment is, atany rate, secured to the works for three to six 
weeks. Girders as well as hoops are in fair request at firm 
notations. The plate and sheet trade has favourably developed 
during the last week, at least so far as demand is concerned, 

rices remaining, unfortunately, depressed and unremunerative as 

fore. Foundries, machine, and wagon factories are, generally 
speaking, well employed. 

The following are the present list prices per ton at’ works :— 
Good merchant bars, M. 135; les, M. 140 to 145; girders, 
M. 110; .—- M. 147°50; steel billets, M. 90 to 95 ; heavy boiler 
plates, ‘ML. 1 B to 180; tank ditto, M. 145 to 155; steel plates, 

. 160; tank ditto, M. 135 to 140; sheets, M. 135 to 140. Iron 


power, working at a pressure of 1001b. per square inch. On her 
trial trip in the Bristol Channel, she attained a speed, we are 
informed, as registered by the log, of 14 knots per hour. This 
was considered by Mr. Tucker, who was on board, aud by the 
builders, as most satisfactory. 

On the 9th inst. Messrs. Wm. Simons and Co., Renfrew, 
launched a patent self-propelling bopper dredger constructed by 
them for service in India. The vessel is specially designed for 
dredging in shoal water, and s several features of a novel 
character, particularly that, when propelling, the bucket ladder 
and upper gearing are lowered to the deck level, thus greatly 
improving the see going qualities of the vessel and increasing its 
stability, and, when dredging, these again are trave on a 
diagonal framing to the upper position, enabling the buckets to be 
projected in advance of the hull. The vessel is built oye age 
of iron, and has a capacity in its ey 4 to hold 400 tons of 
dredgin, Shoots are also provided for loading barges when 
required, in addition to filling its own hopper. is is the fifth 
dredging steamer constructed by the builders for Indian ports. 

On the 7th inst., Messrs. Sir Raylton Dixon and Co., Middles- 
brough, launched an iron steam trawler, which has been built for 
Messrs. Mitchell and Allan, of Grimsby, and named the Cynthia. 
This vessel, which is built with raised quarter-deck and forecastle, 
is of the following dimensions :—Length between perpendiculars, 
96ft.; breadth, 20ft. 5in.; depth moulded, 11ft. 8in., and will be 
fitted with steam-trawl winch and all gear complete for fishing 
trade. Her engines will be supplied by Messrs, Westgarth, 
English, and Co., on the triple expansion principle, having 
cylinders llin., 17in., and 28in. by 20in. stroke. The same firm 
launched on the same day an iron steam trawler, built to the order 
of Messrs. the Great Grimsby Albion Steam Fishing Company 
Grimsby, and named the Albion. This vessel is built with raise 

marter-deck and forecastle, the leading dimensions being :— 

h between perpendiculars, 96ft.; breadth, 20ft. 5in.; depth 
moulded 11ft. 8in., and will be fitted with steam-trawl winch and 
all complete for the fishing trade. Her engines will be supplied 
by Messrs. Westgarth, English, and Co., having cylinders 1lin., 
iin, 28in. by 20in. stroke. 

On the 11th — the as. Mary Sengh, wenee » hea 
Samuel Hough, and belonging to his passenger and cargo se 
between lenin and Liven 3 1, made her official trial trip after 
having new machinery fitted to her by Messrs. D. Rollo and Sons, 
Fulton Engine Works. The new engines are on the three-crank 
triple-expansion arrangement, having cylinders 18in., 29in., and 
46in. in diameter per pctnich and a stroke of 36in. The engines 
have ordinary double excentric valve gear, with all the valves 
placed in line. Above the crank shaft combined steam and hand 
reversing gear has been fitted, having a simple arrangement of 
connecting same on to turn engines for overhauling. Steam is 
supplied by two large single-ended steel boilers, having a working 

ressure of 160 lb. per square inch. The whole of the machinery 
is to the requirements of the Board of Trade and Lioyd’s. The 
Mary Hough is a vessel of 869 tons gross register ; she is 225ft. 
between ndiculars, 29°3ft. beam, and 15ft. 3in. depth of hold. 
On her trial on the 11th inst,, her mean draught was 1 in., and 
with her engines running 78 revolutions per minute, the mean 
speed was, we are informed, 12 knots per hour. The whole of the 
work has cal out under the personal supervision of the 





owner, assisted by the superintendent engineer, Mr. Andrew 
Russell, : 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New bl er a: ae a 


rained x spectitice, think that, aor ae repro 
for a general advance in prices of 
basis for this belief or hope is the large com and 
cotton crop, Spprovins export trade, the 
general tho sligh 8 ape epee in business 
throughout pa States, and the assurance that 
labour troubles for the = are now practical] 
Freight shipmen Chicago aes 
are heavy, and a general maha m in 
seems to be within the limit of pro lity. 
During the month of April the increase in trading 
in stocks amounted to 40 percent. There is a 
strong undertone in the erican market in 
favour of increased dealings in securities; this 
fact, even though it be true, on not have a very 
t effect upon manuf and general 
frdvstrial interests. It goes to show that the 
— financial condition is stronger than was 
. There is an abundance of money for 
investment, but the fee has n 
growing lately that in the ind direction, 
capacity, speaking generally, has been 
prevclent y increased for the current wants of the 
country; nevertheless, the fact must be noted 
that there is at this time an enormous flow of 
capital into all manner of new industrial enter- 
prises. There is not much opportunity for 
ataide investments in railway securities, for the 
reason that most of the railroad building done 
- to be done this year, and improvements 
ing made, are paid out of the earnings of 
p= com; 


The Connelsville strike, involving 15,000 
labourers, continues, and on Mor fresh 
violence was developed through evictions 


iaaaet to make room for Huns, Poles, and 
who are being employed to take the 
the pom on strike. The workmen 
ported by contributions, and some 
of fiben jive “~~ tents; — a 5 — 
show no signs of yiel ing e shipmen 
py bn over the Pennsylvania Railroad amount 
to about ya go dance ag ws cole oe It was 
expected tu Ss 0 coal miners 
would a in the "Gikteront fields, but 
with the exception of three or four unimportant 
strikes, work is being continued as usual. The 
anthracite coal output is over 100,000 tons per 
day. Coal users e preparation for a suspension 
by liberal purchases for future use. It is not 
probable t there will be serious labour 
agitations during the rest of the season. The 
building trades are actively engaged, and the 
hours of labour range from eight to nine. 
Employment is quite abundant, and there is 
outside of the iron trade less than the usual 
percentage of idleness at this season. 


place Ince of 








NEW COMPANIES. 
ants following companies have just been regi:- 


City of Bath lave Lighting and Engineering 
Company, Limited. 


ee on the =o 
os -_ of divided into 5506 

hares of £10 and Bo dtr shares of 
£100 oo to ad t dated the 
Qnd May, 1891, wi “WG. ham, and to 


carry on the business of an electric light supply 
company in all its branches at Bath. The sub- 
scribers are:— 


Shares. 
*Lieut.-Col. Vaughton, Bath .. .. .. -. 80 
“At ayy erooet, Bath 3s 20 
« -crescen: a 
B Pitznan, 12, Hoya cosoont, Bath eR: ‘ 50 
W. Jeffery, Bath, accountant ms 10 


The — of directors is tobe five, the - 
being Massingham in ion to ti 
subscribers denoted by an asterisk; qualification, 

}; remuneration, £500 per annum. 4H. G. 
Registered M Kingsford Doi ~ pone 
essrs, rman, 
Co., 23, eB Strand. s 





Liverpool Engineering and Coadenser Company, 
Limited. 

This company was red on the 5th inst., 
pastas he i : 1 Engine im Py 
re ie Liverpoo eering 
Seon , and to carry on the business of 
onlin, ~.-o &c. The general 
management is vested managers, the first 

si, aha D. A. Quiggin. 
. Remuneration, £500 per 
Messrs. Bateson, Warr, and 


Rhyl Pier and Pavilion Company, Limited. 
This company was tered on the 4th inst., 
with a capital of £25, in £5 shares—of which 
330 are —to and maintain at 
Rh LF Flint, a promenade p pier and pamee ane, 
wit vilion, concert-room, baths, &c. he 
rs are :— 








J. E. Middlchurst, Pendleb 1 

.E. endlebury.. en 

R. D. Ro’ rane eh — yg auctioneer 1 
‘arhurst, 20, 38 

F. W. Been Didsoaes merchant 1 

A. T. Mou Ag Fallowfield, near Manchester, ‘and . 

A. Lloyd, St. Asaph, solicitor“! , 1 


The number of directors is not to hn Aon than 


five, nor more than a3 Qualification, 30 
shares, muneration, 50 — each per 
annum, and 10 guineas extra for chairman. All 


shareholders of £1500 are entitled to a seat on 
the board without election. by 


Messrs, Robbins, Billing, and : oer th 
essrs, an ‘0. urre ouse, 
Embankment, W.C. " . : 


Roper’s Electrical. Engi , Megewing Company, 


This company was red on the 6th inst., 

pond a capital of £15,000, in £1 shares—of which 
Roper's’ Hacrtinl "Ries "acquire and carry on 

ectrical Engineering Company—late 





J. and W. Roper—consulting electrica. and 
mechanical engineers, of Bi sand The sub- 
scribers are :— 
H. R, Carr, 218, Cardigan-lane, Leeds 1 
H. Woffinden, 85, Moor-view, Leeds, engineer .. 1 
» 9, Vernon-road, Leeds és 1 
F. W. Ames, Bradford, engineer .. .. .. .. 1 
A. Trohon, < ville-street, Bradford... .. 1 
A. W. “ ay rig bo Bradford .. .. 1 
F. G. A. Matthow, F 8. Headingley, Leeds re ae, | 


Registered without special articles. Regis 
aa A i Trafalgar Wo rks, Trafalgar-street, 
0 





Stephanite Company, Limited. 
This co: n the 1st inst. 
“ho call at £2150 000, a divided into 10,000 


7 tag cent. preference and 20,000 

of £5 each, to adopt an agreement dated 
the 6th April, i, 188, between A. » of the 
one part, and A. J. Secretan and J, Si mpson 
the company—of ye other part, and an on 
the business of manufacturers of and dealers in 
the aluminium flux, known as ‘‘ Stephanite,” and 
aluminium and its allo loys, as well as that of iron- 
masters, chemical manufacturers, miners, smelters, 
engineers, &c, The subscribers are:— 


E. Jones, 15, Almond-road, Tottenham, 

J. G. Kratzenstein, 48, Tavistock-square W.C. . 

G. Leblond, 49, Gower-street, W.C., clerk 

E. He Abbott, $1, Albortatrost, Tp ao . clerk 

Is 

J. P. Worrell, 1 4, St. tered, > 

G. Worrell, 126, Dalzell-road, Stockwell, 8.W. 
The number of directors is not to be less than 

three, nor more than seven; the first to be nomi- 

nated by the subscribers.” Qualification, £250. 

Remuneration, £1500 per annum. Solicitor, Mr. 

J. Neely, 25, Old Jewry, E.C. 


waa, 


ee et tt et et 





Whessoe Foundry Company, Limited. 


This company was registered on the 30th ult., 
with a caj ital cf £50, divided into 4400 7 
pa erence and 60) deferred shares of £10 
each, to carried on under 





the name of The Owners of the Whessce 
Foundry” at Darli m, York, and to carry on 
the business of m ical, electrical, and con- 
sulting engineers, &c. The subscribers are:— 


H. em 11, Glencoe-terrace, Leytonstone, 
G. O, Beddington, “”, ‘High-street, ‘Notting-hill, 
J. Stonier, 85, High-street, I 1, N. : 

D. Read, 3, Heyford-terrace, beth, Sw, 


te, 27, Clement's: ‘lane, E.C., solicitor | . 
Jones, 2 , Lonsdale-villas, Barnes, BW, 


H. 
Ww. R. Watson, iM, Downham-road, x, 
accountant ee 

The number of ‘Gate is ae - ~ on than 
two, nor more than five; the first to be nomi- 
nated by the subscribers. Qualification, £500, 
Remuneration, £1200 per annum. Solicitors, 
Messrs. Andrew, Mellor, and Smith, 27, 
Clement’s-lane, E.C, 


lanl 


cler'| 
A. White 
F. 
J. 


et 








AMERICAN PaTENTS,—The number of patents 
issued by the United States Patent-office up to 
March 3lst, 1891, and since 1837 were 444,652. 
Before that time about 10,000 had been issued 
without being numbered as by the present method. 
Of this large number of pert probably between 
one-half and two-thirds are live patents to-day. 


THE ORIGIN OF IRONCLAD Suips.—Sheffield has 
played a notable part in substituting iron and 
steel for timber in shipbuilding. It is an altera- 
tion which has revolutionised the navies of the 


world. The story is easily told. About thirt; 
years ago the gentleman tow Acs 
as Sir John Brown was a@ run on 


the Continent. He came back by way of Toulon, 
where the French ship La Gloire put into harbour. 
La Gloire was a timber-built three decker, 
cut down into what has been called an “‘e 
rated corvette.” She was armed with fort: 
deck and her sides were clothed wi 
4hin. thick, 5ft. long, and 2ft. wide. 
These plates ‘“ scared” our Admiralty. They 
could get to know little about this new te are 
of our friend the enemy, who ex great 
from this fresh type of warshi Our 
naval authorities, when they heard of Gloire 
being put in commission, instantly caused ten 
90-gun and 100-gun timber-built vessels to be 
¢ | stopped in their progress, in order that the 
might be cut down and plated like the Frenc 
vessel. The Sheffield manufacturer saw his 
oppo portunity. He was not allowed on board the 
ship, but he examined her most thoroughly, and 


came to the conclusion that the armour-plates | 7480. 


with which her sides were shielded could be 
rolled. The French plates were hammered. He 
returned to Sheffield, and at once commenced a 
series of costly experiments, which were fruitful 
of most brilliant issues. In 1862 he persuaded 
Lord Palmerston, then the Premier, to visit Shef- 
field, and rolled in his presence a plate 3ft. 9in. 
wide, 18ft. 6in. long, 54in. thick, and upwards of 
six tons in weight. In April ” 1863, the Lords 
of the Admiralty, headed by the Duke of 
Somerset, w t at the of a new 
rolling-mill a the Atlas Works, v= | Sir John 
Brown then produced armour-plates from 44in. 
to 12in. thick, and 15ft. and 20ft. in a 
Even then the spirited and patriotic Sheffield 
manufacturer difficulty in persuading the 
Government to adopt thicker plates than hain; 5 
but he had his way in the end, and there bega 
that wonderful developmen of the opergine 
ewe Mgr brought us the age of iron in the 
shipbui of the world. The conditions of 
naval warfare were entirely changed. Wood 
gave place to iron ; then iron to compound—i.c., 
steel- » and to-day the Powers of Europe 
alternate between that latest t; and all-steel 
armour, The 4}in. hammered P tes of La Gloire 
gave place to rolled armour of 24in., and these, 
in their turn, to the steel-faced and all-steel 
which afford, in lesser thicknesses, = protec- 
tion to the two dozen inches of iron. us it has 
come about that in less than half a lifetime the 
fleets of all nations have been completely revolu- 
tionised,— Sheffield Daily Telegraph. 








— —— 


THE PATENT JOURNAL. 
Condensed from “The Iustrated Offeiat Journal of 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
name and <a the communicating party are 
printed in 
oe April, 1891. 
7418. Guy re gy me J. E. Bousfield.—{Z. Ternatrém 


ai i. nce. 
7419. Corsets, W. H. Symington and W. Anderson 
7420. Warcues, F. Koch, London. 


7421. Sreeve Couriers or Links, P. Maycock, London. 
7422, Emsossinc of Drsicna, &c., T. E. . Glasgow. 
7428. Preparinc Inrosions of Corrzsz, L. Malen, 


mdon. 
7424. New Boarp Game, 8. J. Mansel-Howe, London. 
er Movine RaiLroap SwitcHes, 
L. Washington and wr.) H. Fa as "United States. tates.) 
Raitway Track, W. W. Horn.—(W. K. Kendall, 
7 W. Hunt, and M. :4 Fay, United States.) 
7427. Execrric Time-Locks, W. W. Horn.—{M. I. 
Flowers, J. EB. eo and C. W. Price, United States.) 
7428. & Sean, D. Gardner.—(M. fs Lichtenstadt, 


7420, Com Connection or Sieeve for Pires, A. B. Simmons, 
1 "Pours, A. W. Heaviside, R. C. Jackson, and J. 
hardson, London. 


Pn Winvow Fasreninos, J. O. Cole, London. 
7482. Macuinery for MouLpine Bricks, E. Breething, 


mdon. 
7483. Laskacn Execrric Derecrors, D. L. Salomons, 
on, 
7434. Utitisinc Liseratep Caorine, &., A. Nodon, 
ion, 
1 ane or ApsusTaBLE Seats, H. C. Tupper, 


7436. Screw PropeLtep Boats and Vesse1s, J. Wills, 
London. 


7437. ALKALI ALUMINATES, E. Fleischer, London. 
7438. Hor Water Apparatus, C. L. Barnes, London. 


80th April, 1891. 
7439. Horse-sHozs, G. Taylor and J. Hutchinson, 
7440. Macarxe for 80 Hats, J. Longworth 
. Macaine for Sorrenixa . 
Denton. ‘i ; 


7441, FrrevicutTers, E. Gowar, Redhill. 
7442. Sranp for Supportive Goops, W. Hebditch, 
Guildford. 


7443. Tires of Licnt Wueets of Cork, 8. Hamilton, 
Northumberland. 
7444. 4. bantixe Macutves, F, Ulrich, Manchester. 
7445. InsTRumENTS for OBTAINIXG Ancizs, J. W. 
Shepard, Southampton. 
7446. ConverTiBLe Leo-rest and TaBiz, J. Gray, 


Glasgow. 

7447. Game for Boarp and Pieces, E. Leworthy, 
Bromley. 

7448. Lirtinc Apparatus for Wuxpows, T. H. Wright, 
London, 

7449. PerroLeum Lamps for Licutine, &c., E. Gowar, 
Redhill. 


7450. Lirecuarps for Tramway Enarnes, I. F. and 
J. H. Cuttler, and J. G. Cook, ey 
M. Cannon, 


7451. Toot for OpEnina Borrties, T. 
on. 
7452. FLame Extineuisuers for Lamps, H. J. Clarry, 
Liverpool. 
7453. Saavinc-soaP Hotper, N. and E. J. Haseler, 


7454. SHogs, &c., H., F., H. W., and A. J. Sexton, 
Norwich. 


_— Enaine Governors, H. R. Hall, Birmingham. 
7456. Decoration on Cun, &c., J. 8. Williams, Staf- 

fordshire. 

ba Dritiine Hoies through Woop, P. Handcock, 

7458. 
Manc » 

7459. Securninec Receiprs for Moxey, J. W. Blakey, 


7460. Game, E. N. Witchell, Stroud. 

7461. SELF - LIGHTING CIGARETTES, &c., G. White, 
Leicester. 

= Curnixe Vianps, E. 8. Lane and T. E. Clare, 


on. 

7468. ConstrucTiInG Camera Stanps, E. 8. Padmore, 
Manchester. 

7464. CARBURATING or CARBONISING APPARATUS, A. 

, Leicester. 

7465. Preventinc ConDENSATION of ATMOSPHERE, 
G. C. Inkpen, Southsea. 

7466. CLEANSING or FILTERING Sewace, W. Birch, 
Manchester. 

7467. Nicut Commopes, J. Weightman, Newcastle-on- 


iziInc Compounps for Yarn, 8. C. Dhondy, 
hester. 


7468. Dane Suspenpers, W. A. and W. J. Bancroft, 
ber ak omg Proor Winpow Fastener, W. R. West, 
ber pa Fives, and Firer.aces, &c., G. Alston, 
= TLINo Macurnss, H. Johnston and J. Wilson, 


Liverpoo! 

7472. TRANSFERRING Baas, A. W. J. Swindells and W. 
8. Peel, Manchester. 

7478. Bookcases, Suetves, Drawers, &c., A. Rochat, 


on. 
7474. Curr Preserver, E. H. W. eee London. 
7475. Door Knockers, R. H. Jeff on. 
7476. A Surpive Lever Catcs, J. nm, London. 
7477. Merauuic Sieerers, Cuarrs, &c., R Hundleby, 
Sheffield. 
7478. Racine Carps, J. Masters and A. Marr, London. 
7479. UNDERGROUND Conpurts for ELEcTRIc Raitways, 
E. , London. 
Maxine "TaBLe Curttery, I. London. 
7481. Waeets of Venicies, H. Carmont, don. 
7482. ConTRoLtina Banp Friction, W. R. Comings, 
London. 
7483. Matcu-Boxes, C. McG. Bate, London. 
7484. Curuine Iron, C. J. le, London. 
7 Foop PRESERVATION, . Warry, Weston-super- 
7486. | Wanow bey g J. De Long, London. 
= iano ~ Liouts, R. Haddan.—{F. H. 
7488. FasTENInes for Traces, A. Lamplough, London. 
ban FirecuaRD — Hayornc Trivet, J. A. Mac 


7490. Taste, C. Oberkinder, Lon 
7491. Vatvns, L. Be McGrath, i Sites, and W. T. 


Carter, 
7492. DELIVERING Mepictnat Vapours, L. Walleisér, 
a Movxrixo Dynamos and Motors, F. A. Sperry, 
7494. Eve or Taimaie, E. E. Wigzell and A. Dennis, 


7495, Watcx Sr, F. Redman, Lond 
7496. Drawine or WRITING _"s o 8. Kovacs, 
London. 


7497. Cueck Springs for Doors, 8. 8. Allin, London. 
= — Up Rott Tosacco, J. Mather, 


7499. hone Mecuanism, J. E. Bousfield.—(0. W. 
Bergman, Sweden. 
us Mareriat, E. C. Marc, 
Lag ones and WHEELED VEsICLEs, G. Scratton, 
lon. 
7502. Macuines for WasHinc Bortizs, E. A. Wads- 


7508. Hanwess, F. J. H. Sees London. 
7504. House Ventitators, W. E. and F. D. Aldous, 
London, 








-— 
7505. iemane Pu Diss Coutars, &., P. Tracy, 
7506. Sees of Pyeumatic Tires, W. Howard, 
7607, Sas Fastuwens, A. E. Heming, London. 

ASH 
7508. BLoTTING Paps, R. London. 
7509. Biorrine Paps, R. London. 
7610. Ain Prope.iine or VenTiLaTine, R. Marshall 
‘ and E. FitzGerald, London. 
611. 





Dvemwo TsxtiLe MATERIALS in Hanks, E. 


ndon. 
7512. VaLve Gear of Enowvzs, F. R. Lane, London. 
7518. = ig os 4 DiIsENGAGING Boars, W. Orang and G. 
on. 
7514, ADVERTISING, &c., E. Bohm, London. 
7515. Siictnc Breap, ,A. Butler, London. 
7516. Powper for Inx, W. K. Brea: , London. 
7517. or Vatves, F. T. Farrer, mn. 
7518. TeLecRaPH InsTRUMENT, T. A. Bullock and A. C. 
Brown, London. 
7519. Hypraviic Motor, W. A. Barlow.(P. E. T. 
Guignet and EB. Bloemendaal, France. 
7520. Motive Enaine Suupe Vatves, &., P. Wright, 


London. 
7521. Cosrrnasaan Air Moror, J. B. Preston and L. H. 
N London. 


7522. ecaieah.at | Mareriats on Roaps, J. H. West, 


London. 
7528, New Game, W. M. Vardon, London. 
7524. DRAUGHT xs of SYPHON Borrizs, R. Garrard, 


n. 
7525. Paper Makino Macutnes, D. N. Bertram, Glas- 


Ww. 
7588. Hoxper for Dry © s, W. Stranders and 
anders and Shepherd, London. 
7527. Boor PotisHinc Macuines, &c., A. W. Mantle, 
London. 
7528. Grinpinc Apparatus, W. R. Harland, London. 
7529. DYNAMO-ELECTRIC MACHINE, G. Shann, London. 


let May, 1891. 
7580. Heatinc Suppty Water to Borers, A. Miller, 


7531. Curtine Piers for Etecrric Wires, A. Cuthbert, 
London. 





7532. Sasu Sockets for SHop-winpow Firtrxes, J. Bone 
and W. H. Wilton, Birmingham. 
by — Bac vER, &., R. L. Tapscott, 


verpoo! 
bsg Grazine, J. Williams, Southampton. 
TURNING over Music Leaves, G. H. and C. E. A. 


Walker a. 
Curtinc Coxpep Fasrics, C. W. and T. B. 
K y, and W. Setherwoed. Halifax. 
7587. Sranps, T. Griffi 


7588. Grass Jars, D, Rylands and C. Emmet, Stair- 
‘00! 

7539. Flower Stanp and Lamp, &c., E. G. Camelinat, 
B ham. 

7540. Kircnen and Grease Traps, T. W. Twyford, Bir- 
a. 

7541. 


ANDLES for Ca1LpREN’s Carts, E. Hammerton, 
Lond 
7542. 
B 


on, 
Non-TARNISHING SweETMEAT Box, J. Morgan, 


7548. Securine the Coverinc of UmBrELxas, A. Howat, 
Manchester. 

7544. Borries, &c., F. Wills and T. H. Roberts, 
London. 

7545. Apparatus for Humipiryine Air, W. Tattersall, 
Bradford. 


7546. Hot-wATER Systems, J. F. Simmance and H. D. 


Liv 
Teas. Kuss, ‘ J. OW. yates, Liverpool. 
EATHER, 
7549. Preventina DererioraTion of Tg, A. Camille, 


7550. Sarety Bicycuzs, C. H. Bennett, Sheffield. 
bs > ARRANGEMENT of Fivgs in Marine Borers, 8. 


London. 
7 a 0 &c., for Wirz Fences, P. Burgess, 


7553. i Macutnes, W. J. Slade, Birmingham. 
es canes Arm, G. Knowles and W. H. Cave, 
mdon. 

7555. CoMBINED VapPorRIsERS and InHaers, C. L. 
Coulter, 

7556. Utitisinc Waste Heat of Marive Borers, J 
Willoughby and W. and T. H. Ackroyd, London. 

7557. PROPELLING VEssELs, G. Pirnie, lee. 

7558. Maxine or Propucrye Gas, L. Loewenthzal, 
London. 

7559. — Enctnes, W. Scott and F. Fenley, Liver- 


poo 
7560. Lace Fasrics, J. H. Haywood and W. Binch, 
London. 
= ae Rerorts and Structures, H. Gielis, 
ve 


erpoo! 
7562. 5 Juice from Lemons, C. de Kerpez- 
London. 
7563. a Wasee Fasteners, F. T. Marwood, London. 
7564. Apparatus for ConTaINInG WINES, BE. H. Lawton 
and J, Carder, London. 
7565. VeLocrrepes, R. E. Phillips.—(z. F. Jpperseel, 
Belgium.) 
= anaes for PerroLeum Enorngs, A. Gray, 
ni 
= Sasnes, W. R. Martin, H. Honychurch, and 
A. 8. Morling, London. 
7568. ee Macuuivegs, L. U. Gilland A. Bradley, 


7569. Geasemne Liquip Weep Destroyers, T. Reade, 
London. 

7570. Cuz Trp Fasteners, H. M. Crider, London. 

7571. Lace Macuines, J Jardine.—(D. Sival, France.) 

7572. W. .xine-sticks, &c., W. H. C. Neill, London. 

7578. Emsrocation for Human Usz, J. Gayter, 


on. 

7574. GAUNTLETTED GLoves, A. Nutt, London. 

7575. Buttons for Garments, F. J. Baker, London. 

7576. Sash Fasteners, W. Alexander, London. 

7577. Curtine or Siicinc VecetaBes, W. Smith and J. 
Claydon, London. 

7578. HanDiLe Bars of Vetocirepes, W. Parkes and J. 


on, on. 

7579. Exsectine VaPouRS a On Gases from Pires, E. 
Ed L. Rohrmann, Germa: my) 

7580. Actuatine Lirts, A. Ww. D. Bell and J. Welsby, 
London. 

7581. Vaporisers, H. P. Roberts, London. 

bas a Piastic Ornaments, G. Klumpp, 

7588. Coat Gas Retorts, J. D. Bourdn, London. 

7584. KEROSINE REGENERATOR, A. Fauler, London. 

7585. a Nicket Ores, H. L. Herrenschmidt, 


7586. iuer for PaorocrarHic Lenses, A. M. Gillham, 
London. 

7587. TarasHinec Macurngs, &c., A. 8. F. Robinson, 
London, 

7588. Governors, H. M. Thomas.—(Z. B. Sainsbury, 


British Guiana. 
7589. Werieuine Scatzs, G. Lundberg, London. 


= oe Connectine, &c., Surps’ Boats, F, W. Brewster, 
7591. ‘aynomn for Lapies and Servants, C. J. Atkins, 
London. 
2nd May, 1891. 
bas ae or Suprortine VessEts, W. A. Mason, 


7593. RarLway bm T. W. Jones, Liverpool. 
bs ne hag Duckworth, and T. Anderson, 


7595. Boots, J. Underwood, Leicester. 
7596. TELEPHONES, F. Nusch and 8. Nawratski, 


7597. Pipgs, W. Hole, yo 
7598. Buttons, H. H. W. Adams, 


7599. Ke egy for the Romerge of Boots, Sg F. Savage, 
7600. Aveanases for Worxine Guns, A. Noble 
mdon. 
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7601. Hats, S. Marshall, Manchester. 
7602. Consuminc Smoke, J. Langfield and R. B. 


, Manchester. 
LECTRIC Srenazs, J. 8. Yule and C. W. Stewart, 
= AUTOMATIC ADVERTISING Macuine, J. 8S. Yule, 
iw. 
7605. te curnes for Raisrve Fasrics, J. Schofield, 
an 

7606. CLoc Inoxs, J. Wadsworth, Manchester. 

7607. Rop Pacxure, J. Walker, London. 

— Tinss of VELOCIPEDES, &c., A. B. Chatwood, 

7609. Hixcss, J. Reynolds, Willenhall. 

7610. Burxp Rouuer, J. Everett, London. 

7611. ScREW-TAPPING Mercuaniem, P. Fraser, Glasgow. 

7612. Srraicut Bar Kyrrrine Macurves, A. Semmler, 
Manchester. 

7618. Kxons for Furniture, J. Empson and J. Hewitt, 

7614. Recuiatine the Brituiancy of Evectric LicHts, 
T. P. er, London. 

7615. Hixcr for Psorocrapsic Ssutrrers, F. Shew, 
London. 

i Sener Pirz Pressinc Macutnes, T. Bury, 

= Sevr-oreninc Coat Boxss, A. E. Dalton, Rock 

.. Buoys to be DistimycuisHep, W. B. 

pson, Dundee. 

7619. Lamps, R. Falconer, Glasgow. 

— 2 Apriiance for Marxmc Norss, E. Ball, 

7621. Ticeenmentes of Sappies, A. Greenhalgh, 
Manchester. 

7622. Boxes for Heatinc Purposes, L. Hackforth, 

7628. Bep Tasce and Boox Rest, M. A. Claxton, 


iverpoo! 
7624. <e Packxinc, A. Armour.—{J. C. Armour, 


7608. 
G 


7625. “Maxise Sree Castines, &c., A. Tropenas, 
Sheffield. 
7626. Sprrat Ruxyes for Pistons, R. L. Barker, Man- 


7627. METALLIC Packixc for Srurrivc soxes, R. L. 
Barker, Manchester. 

7628. WasHeERr, T. and C. C. Walton, Rochdale. 

7629. Crostnc Boxes for TRANSMISSION, J. X. Ganz, 


Bristol. 

7630. Hank Carryrsc Apparatus, W. 8S. Lawson, 
London. 

7681. Sash Fastenrnes, A. E. Adams and J. Hallam, 
Leicester. 


7682. Securinc Founpation Fasric of Cuoruinc to 
the ae of Fiat Carpixc Enorxss, J. G. Mowat, 


7633. Prep Arrararvs of Catico Printinc MAcHINEs, 
W. Westwell, Halifax. 
7634. ao ALARM Crocks, G. W. Humphrey, 


7635. Macwstox Licuts for Puorocrapny, E. Hackh, 


= —_— and Pressisc Cray, T. A. A. and 
W. A. Pile, London. 
7687. Lerrer Case and Ixvorce Fitz, J. Smith, 


London. 
en Comte Bee J. W. and 
= RS, Eyre 
7639. ce ey eee Box, G. Clark, London. 
7640. Rerarinc Trousers in Posrrion Durive WzaR, 
m Tivy, eX 


7645. ated Paster Surraces, &., W. Govier, 

7646. Locks for Wruspow Sasues, F. J. J. Gibbons, 
London. 

7647. Fioors for Rar-way Carriaces, T. P. Worth- 
ington and T. Lockwood, Blackpool. 

= Propucinc Peat Coke cam, E. Stauber, 


7649. Gane, R. E. Cunliffe, London. 


7650. 'ASTENERS, wning, London. 

7651. APPLIaNce for the FixcER, J. Horro London. 

7652. ay een Sanitary Pirzs, H. and W. 
on. 

7653. Drawers, Siiprxe Trays, &c., G. H. Stephens, 


don. 
7654. Soap Compounps of Sutpuuric Acip, G. F. 
ato London. 
ss. Skaaene Surrs’ Boats, H. C. ‘ot, London. 
yeoe Raitway Carriace Wixpow Sasues, E. J. Hill, 


7657. Scar Beam Centres and Bearrnes, C. H. Bart- 
lett, London. 


7658. BrusHEs, Brooms, &c., W. Metcalf, London. 
7659. Giazinc Roors, SKYLIGHTS, &c., G. Emerton, 


— Dernxinc Vessets, F. Hecht, London. 
Pouttine TransFormers In or Our of Circuit 
Cs Thomson and A. H. Foyster, London. 


4th May, 1891. 


7662. PzrroraTeD ARTICLES of Piastic MATERIAL, 
H. L. Phillips, London. 

7663. Sranps for Hats, &., C. Fothergill, Li 

7664. Retamsinc Stanps, &c., in Position, C. other- 
gill, Liverpool. 

7665. Masuracture of Bertinc Carns, P. C. D. 
Warren, 

7666. aan of Beams, &c., J. Robertson, Bir- 


7667. ~ Macutnes, H. L. Callendar, 
London. 

= Courtine for Raitway Carriages, W. F. Gilmer, 

J. Anderson, 


7670. Spiga, Sprinc Wirep, &c., Tires, F. W. Sim- 
monds, Worki 

7671. Writixe SLates, A. Meldrum, Dundee 

oe ieee Barts for FISHING, E.R. 8. Bartlett, 


7673. Propuction of Ores, W. C. Morison, Great 
Yarmouth. 

7674. Connections to Type-writers, &c., J. Worth- 
ington, Blackpool. 

7675. Rattway SicnaLiovc and other Lamps, W. G. 


Hi y, Birmingham. 
7676. Pewrer, &c., A. J. Campion, Margate. 
7677. AtTacumsc Broocues to the Dress, E. E. Thomp- 


7678. ihernsces, J. Sturrock and G. D. Maecdougald, 


7679. ParnacnuTe Toy, J. Green, Nottingham. 
7680. 4 -— Tux or Tene Prates, J. Powell and 


iw. 
7669. WarTer Raisinc APPARATUS, 
Leicester. 


» ies. 
7681. ATTACHMENT to Horsgs’ Bits, T. M. Cannon, 
London. 
7682. Preumatic Tires for Cycies, J. Markus, Man- 
chester. 
= Footsteps for 8ma.t Spinpes, J. Thistlethwaite, 
n. 


7684. Boox Rest, T. Cooke, Bristol. 
7685. WasHING Macuines, Ww. 4 -¥ Glasgow. 
oe — epee Trres for Cycizs, P. , Bel- 


ny Cotiars for Horses, H. B. James, London. 
688. Sprrat Fitament for IncanpesceNt Lamps, A. 
ders, Lon 
7689. Generators, G. Lentz, London. 
7690. SunvEvors’ Maprinc Instruments, H. Friedel, 


ion. 
7691. Curomatropes for Taratricat Scenery, &c., 
7692. Propucixe Azo- COLOURING Marrers, &c., A 


Fischesser, London. 
7693. Rotter Grinpino Mitts, J. Jones, London. 





7694. Sounp Rer.ecror for WaLkine-sTicks, &c., J. W. 
London. 


7695. Size-pant, A. J. Boult —(4. Challet, oy Wrens) 
7696. Packrnc Matcues, O, L. 5 
7697. ELecrricaL ACCUMULATORS, rom Pr. Elieson, 


London, 
7698. Topacco and other on E. J. Kennedy and 


-—_ R. McDonald, Lond 
7699. Macutnes for Mazzeo Srorace Batrery PLatss, 
H. J. — Kennedy and C, J. Diss, United 


r700. Srorace Barrery Prates, H. J. Allison.—(P. 
yg = ng United States.) 
$e PE J. Allison.—(P. 


7704. Vacuum EvaPporaTING ‘APPARATUS, 
and C. D. Davis, London. 

7705. A Game for CumpreN, A. Hildesheimer and 
CG, W. and P. 8. Faulkner, London. 

7706, Corn-RELEASED Arranaros, F. F. aden London, 

7707. Hat Houper, F. Redman, Lo 

7708. Suppiyime Arm, G. J. J. AL 

7709. Picxine Srrap, E. ree tal @ Held, 


Germany.) 
1710. ATrAcuMENT for Hat Ris, J. H. Skinner, 
London. 
7711. JacquaRp Mecuanism, E. Hollingworth, Hud- 
dersfield. 
7712. Raiway Rais, W. Varney and E. W. J. 
London 


7718. New Diazo Dyegs, J. Y. Joh Ti 
Anilin and Soda Fabrik, Germany.) 

7714. VarniecaTep Yarns, E. Edwards.—(P. and A. 
Schmidt, Germany.) 


5th May, 1891. 


7715. SToRaGE soem, ©. A. Washburn, London. 
a Innaers, H. T. Welch and A. W. R. R. Berr, 


ion. 
7717. oe TREATMENT of Lime, F. W. 8. Stokes, 


7718. ADALOAMATION, JA. an she London. 

7719. Jouxts for Pires, &c. elling, London. 
7 Toy, J. H. Bailey. No 

7721. Frurer, &c., for ATER, G. Dixon, Bolton. 
7722. Pirss for Smoxixe Tosacco, J. H. Lynde, Man- 


Radisch, 





chester. 
ar = | aad PERMANENT Way, E. Nelson, Man- 
cs! . 
7724. Pressure Gavces, A. Suiter, London. 
7725. Firruxes for ComPrrssED-Gas VEsseLs, A. Suiter, 


7726. BRonzinc Macurngs, F, M. Mole, Birmingham. 
7727. Dis for use in MakineG ck and F. Platt, 


Staffordshire. 
7728. Lamp-posts for Execrric Licurine, J. Lea, 
Northam: 
7729. Draw-neaps for Rauway Cars, J. Hatfield, 
on. 
=. Burnie Liquip Fue in Fursaces, C. B. Crowe 
umberland. 
7781. Burnisuine the Hzzxs of Boots, W. H. Dorman, 
Stafford. 


7782. Peptic Piiis, C. Robinson, Leeds. 
7738. Pweumatic Tire Protector, D. White and G. F. 


7784. es or Preparinc Leatues, A. A. Hunting, 
Dy Measurinc Taps, W. Whitehill, 
7736. Sarery Catcu for Horst Caces, G. P. Jones, 
7737. : 
| rae Frixine a to Exveorss, F. W. Hayward and 


'OWDERING Macuines, C. W. and W. Kitto, 


7739. CoxsTRUCTING Ticket Houpers, B. F. Cocker, 
Sheffield. 
7740. Sores, &c., for Boots and Ssozs, J. Foulds, 
ag 
7741. CHINE for CLeaninc Knives, J, Isherwood, 
Manchester. 
7742. Retort Stanps, G. E. Cory and C. G. Moor, 
7. Coxsrnuctixo Surcicar Trusses, J. 8. Burgess, 
7744. Cigarette Houpers, &c., E. H. Hungerbiibler, 
“ Ivinc WHEELSs of Cycizs, &c., J. J. Parker, 
7746. Sprivc Frame for Sarery Bicycies, J. J. Parker, 
4 noone T. McCarter and T. Cooper, Lond 
47. Encines, T. ani on. 
48. Steam Borers, E. . Moore, London. 
Ta. Hort-Bep ees 4, . Longenecker and Pierce 
r50 te E o. Da Abingdon. 
EAM ENGINES, 
7751. a Gear for Steam iorvEes, H. Bolthoff, 
7792, Sumer Mera, Cuarx Maxiwo Macux, F. Egge, 


7753. Sirpinc Szats for Boats, W. J. ony. London. 

7754. | —pnsmaamal of Cicar-BuncHEs, W. A. Peck, 

7755. iomesies Morons, H. H. Lake.—(The Crocker 
Wheeler Electric Motor Company, United ) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Offce Official Gasette. 


443,991. Device ror ‘Exam m= Purposes, S. 
Elis, New York, N.Y.—Filed April 23th, 1890. 
Claim.—{1) The herein-described automatic whale, 
consisting of a wood or metal body covered with cork 


44399) 









substantially equidistant from the pivot on w! 
levers swing, combined with a second jaw hung upon 





the other arm of the said other lever and so as to rock 
in the plane of the swing of the levers, the said second 










Qi 


i Nn? 


ceca 


pa serra voy A . — = toward the said first jaw, 


444,381. » tee or a Incots, W. R. Hinsdale, 
ana City, N.J. a December 17th, re = Sipe 
im.—The ingots, 
sists: First, in ~— ing the casting in an ingot sould; 


(444387) 
KEN 
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the top of 
the same; and thirdly, reversing 


the casting from the 


pas pro! 
atmosphere by chill: 
the casting. 

















444,668. Sevree-een: FOR PisTon- a Hill, 
South Norwalk, Conn.—Filed Ed 18th, 1890. 
een Mw Bn combination of the two cylinders 


en a a 
surrounding ead 





SS aE ha 


Vil) 
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cylinder and be is 
yielding, subetantt as eed mart oy 











; 





said r, 
com with the m of levers under the pressure 
of said accumulator for rey ore the movement of the 
a pay em Pam 0 meg Boy of its 
stroke assisting the same aS e 
of its stroke, substantially as set 

$29. Dinect-actine Steam Bore, J. A. Groshon, 
New York, N.Y.—Filed September 18th, 1890. 
Claim.—Q1 ina di steam engine, a plunger 


or plungers in the main water were or ints 
ond lever mechanism the same with th 
main oD ag me 


-rod. wee, bencar 5 fies the A gomeor de in said 
is caused to 


cy’! or tion 
said rod or rods during first the stroke 
and in conj 


(345829) 





bar substantially of the shape in 
Fig. 2 and adapted to be divided 





























into mam blanks, substantially as and for the 
purposes described. 


444,911. Avromatic Stock Waterine Trovag, C. A 
Yont, Brock, Nebr.—Filed May 2st, 1890. 
fee ah ee ee ee 
encircling the 
drinking cup, fulerumed at the rear, the ends ther 


(444.911) 
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ROYAL NAVAL EXHIBITION. 
No. IV. 


Ir could not be expected that any public Exhibition 
would include all the RE in detail by which the 
under-water attack of ships is carried out. From the 
beginning a halo of mystery has surrounded the torpedo, 
which, though perfectly natural at first, is unnecessary 
to maintain when all nations have adopted the same 
article. Thus, while we were restricting the number of 
those to whom the so-called secret of the Whitehead 
torpedo was imparted, and limiting the knowledge to a 
few experts, abroad the whole of the weapon was open to 
every officer, and our procedure was a source of merri- 
ment. After all, in these days of publicity, the utmost 
a nation can secure in the possession of an important 
invention, an improved rifle, or a sone powder is a start 
of about six months over other countries, 
are still seeking the same article. A war may, 
however, be lost or won in six months, and secrecy 
to some extent in these matters isdesirable. We are not 
sure that in this Exhibition we have not gone too far in 
the opposite direction in showing more than is desirable. 
To the general public it is immaterial whether the latest 
pattern is put before it or not; to our own officers the 
article is not novel, but to foreign visitors the information 
is of great value. Certainly no Exhibition before has 
contained so complete a collection of torpedo apparatus 
and appliances for teaching this art as may be seen in the 
Camperdown Gallery. 

The chief interest naturally centres in the Whitehead 
exhibit. We have a stack of these torpedoes fairly repre- 
sentative of the changes and progress made during the 
twenty years which have elapsed since we purchased the 
right to manufacture. They include the first pattern 
used in the Navy, which had a speed of nine 
knots and a charge of 90 lb. of explosive. Up to 
a recent period some of the older ironclads had 
this torpedo. A great advance was then made by 
the introduction of the 14in. torpedo instead of 16in. 
in diameter, though the length remained the same— 
14ft. But owing to the use of Mr. Brotherhood’s three- 
cylinder engine, a speed of eighteen instead of nine 
knots was obtained. In the meantime plant for manu- 
facturing Whiteheads had been established at Woolwich, 
and this at once produced a friendly rivalry by which many 
improvements have been secured. It will be observed 
that the earlier ay aye have extremely pointed heads. 
This was under the belief that this shape was con- 
ducive to speed. Asa matter of fact the idea was com- 

letely erroneous, as conclusively proved by the late 
Mr. roude’s experiments on the resistance of sub- 
merged bodies. Hence in the Mark IV. pattern torpedo 
we observe a fuller head. This, combined with 
other improvements, enabled the speed to be increased 
to twenty-three knots, and a larger charge to be carried. 
It was a special defect of the sharp head that the space 
for explosive was so much curtailed. Another great 
improvement, also due, we believe, to Mr. Brotherhood, 
was the introduction of the little apparatus called the 
Servo-motor, by which the movement of the horizontal 
rudders is controlled and diving of the torpedo prevented. 
Modifications of one kind or another, worked out by the 
ractical experience of our torpedo officers and the 
Woolwich staff, have culminated in a 14in. torpedo known 
as Mark VITI., in which a speed of twenty-seven knots has 
been obtained, and a charge of over 60 lb. of gun-cotton 
is carried. The method by which the danger of a pre- 
mature explosion is guarded against, shows the carefulness 
in which all details are worked out. In the nose of the 
torpedo is a long striker with a needle point, which causes 
ignition of the explosive on coming violently in contact 
with any hard substance, such as the bottom of a ship. 
Formerly the striker was placed at full cock before the 
torpedo was discharged, and the only safety arrangement 
was the necessity of shearing a sm screw plug 
before the striker could be forced in. But now in 
addition to this there is a collar which keeps the striker 
at half-cock. until the torpedo has proceeded. some little 
per 8 when the water acting on fans attached to this 
collar causes the latter to revolve and unscrew itself, until 
the striker is freed from this security and becomes, as it 
were, full cocked. There appears, however, to be as little 
finality in torpedo manufacture as in gun construction. 
Just as all arrangements for fitting our ships with the 
latest 14in. ‘capals were complete, Mr. Whitehead pro- 
duces an 18in. torpedo which eclipses all previous 
patterns. The adoption of nets projected from the side 
of a ship, by which the torpedoes were arrested or caused 
to explode harmlessly at a sufficient distance from the 
structure to prevent damage, was the natural precursor 
of a heavier and faster torpedo which might overcome the 
obstruction. Mr. Whitehead has consequently con- 
structed an 18in. torpedo which, with a speed of 28} 
knots for 600 yards, carries nearly 200 lb. of explo. 
sive. A gs en is to be seen at the Exhibition. 
A remarkable feature about it is the bluffness of the head, 
showing the advance of ideas in this respect. All the 
most important ships of the new programme are, we 
believe, to be equipped with this torpedo, the manufac- 
ture of which at Woolwich will be at once proceeded 
with. There has been an idea in this country that one 
pattern or size of torpedo could suffice for all our require- 
ments, and so greatly simplify our armaments in this 
weapon. There seems, however, to be no more reason 
for such a procedure than for limiting our guns to one 
size, and giving it to battleships and cruisers ulike. Some 
vessels are much more vulnerable under water than others, 
and hence there is room for large and small torpedoes. 
There are, in fact, much stronger arguments in favour of 
the leviathan Whitehead than there are for the monster 
gun. We shall expect, therefore, to find the 18in. yet 
ka point ag size and speed, while the smaller patterns 
remain for use in cruisers and boats. There is also 

to be seen a sample of the a eye made in Germany 
ce Schwartzkopff. ey differ only from the 
tehead in being made of bronze. This has the advan- 


which | i 





tage of not rusting under the action of sea water, and of 
not requiring such frequent cleaning as the steel con- 
struction. But as all the interior parts of the English 
torpedoes are now made of bronze, and the steel shell gives 
greater rigidity and speed, our own officers prefer this 
system. On the other side of the gallery are to be seen 
two 14in. torpedoes made by Messrs. Greenwood and 
Batley. A few years ago it was felt that the assistance 
of a private firm in this country should be invited in the 
manufacture of this weapon, so as to supplement the 
resources of Woolwich, and render us independent of 
foreign supply. Messrs. Greenwood and Batley under- 
took the i and after some difficulties incidental to the 
creation of such an industry, are now turning out excellent 
torpedoes. 

In thus reviewing briefly the history of the Whitehead 
pay cag it should be remarked that an important portion 
is the vessel for containing the air compressed to a high 
degree of tension, which is the propelling agent. In order 
to withstand the pressure of 1000 lb. to the square inch, 
steel of a special character has to be employed, and this 
from the beginning has been most satisfactorily supplied 
by Messrs. Whitworth. No accident, to our knowledge, 
has ever occurred through the bursting of an air-vessel 
through imperfect manufacture. The United States 
Government are desirous of making Whitehead torpedoes 
in that country of native material, but hitherto an 
efficient air vessel has been the chief difficulty under such 
a limitation. Finally, the efficiency of the Whitehead 
torpedo as a weapon of war has yet to be proved. The 
success with which it has been lately applied against the 
Blanco Encalada has revived the drooping spirits of 
enthusiastic torpedoists. It has caused the most sceptical 
to waver in his unbelief. We were much amused when 
gathering some of the foregoing facts from the intelligent 
sailor in charge of this exhibit to hear a passage of arms 
between himself and a bystander who had evidently 
come bent on expressing his contempt for the submarine 
attack. He was well posted in his subject, and enumer- 
ated the many failures that had occurred in torpedo 
attacks. But this onslaught was calmly met, and the 
replies of the blue jacket were so much to the point that 
his assailant invited him to his house, turning out to be 
a distinguished captain of artillery who very properly 
believed his own weapon to be infallible. It was comical 
to see the triumphant look of the blue jacket, as, turning 
to the amused listeners around, he said, ‘I likes a good 
shaking up occasionally, but don’t think he got the best 
of me.” 


We must now pass on to the methods employed for 
launching the torpedo from ships and boats. The first 
apparatus, or carriage as it is usually called, was an open 
frame, having at the rear end an impulse rod, which by 
the action of air projected the torpedo into the water 
when required, the air in the torpedo being admitted at 
the same time to the engine. A gun port was generally 
utilised, and with the slow 16in. torpedo the apparatus 
answered fairly well; but with the 14in. it was found that 
the height above water was too great for its more delicate 
mechanism and higher speed. Hence it became necessary 
to have a special orifice nearer the water-line, and amore 
efficient impulse was given by filling in the frame and 
blowing out the torpedo, as in an air gun. That is the 
present system, and the angle at which the torpedo enters 
the water is regulated by two small fins on the side, 
which are freed from corresponding supports in the tube 
just before the tail is clear of the = The admittance 
of air behind the torpedo to blow it out is effected by the 
opening of a valve by means of a falling weight, released 
by an electro-magnet. Projection by means of the gas 
generated by a small charge of gunpowder is also used to 
discharge the torpedo, by which air pipes and a small 
reservoir on the carriage are dispensed with. Both 
systems can be used in the Mark VII. B discharging 
apparatus, shown in the Exhibition. It is the latest 

attern of above-water discharge, and embodies all the 
improvements of the last twenty years. As such it will 
no doubt be keenly scrutinised by foreign officers, and 
we are doubtful of the expediency of thus making it 
public. In lieu of the large gun port, the launching 
tube now works in a small orifice with a ball-and-socket 
joint, which may be placed near the water-line 
without allowing the sea to have access to the ship, 
even in rough weather. To protect the head of the 
torpedo containing the explosive from hostile bullets a 
lid closes the orifice, and by an ingenious contrivance the 
torpedo cannot be discharged until the port cover is 
raised. No apparatus for discharging torpedoes under 
water is exhibited. To effect this successfully from a 
vessel proceeding at high speed has hitherto, as regards 
the broadside, defied the ingenuity of all our experts. Up 
to sixteen knots it is fairly efficient, but with a speed of 
twenty knots, such as we shall have in the Blake and Blen- 
heim, the difficulty is immensely increased. Though there 
is much that is interesting connected with the Whitehead 
torpedo at the Naval Exhibition, it might have been made 
more complete. We miss the solitary specimen of a 15in. 
torpedo made at Woolwich to which, we believe, the 
Servo-motor was first applied. The 19ft. torpedo is also 
absent, though at one time it was believed that this 
type would be the one generally adopted, and numbers 
of them are employed in foreign navies. We did not 
observe also the ‘‘ baby” torpedo, ashort, handy weapon, 
which it was thought would be specially suitable for boat 
service. In the next war every boat and small craft on 
the enemy’s coast may be suspected of harbouring one of 
these insidious missiles, and even the smallest pattern 
cannot be despised. 

It would much assist the visitor to the Camperdown 
Gallery if each specimen torpedo had a label, denoting its 
date, dimensions, speed, and charge. The particulars 
given in the catalogue do not enable anyone not an expert 
to identify the different types, nor are they placed in the 
order given. These little defects will no doubt be 
remedied, and it is quite evident that all connected with 
the development of the Whitehead torpedo in this country 
are ever seeking to effect improvements in an arm whose 





value at present is almost an unknown quantity, as far 
as the practical test of war is concerned. 








CLYDE SHIPBUILDING FIRMS. 
No. II. 
THE FAIRFIELD SHIPBUILDING AND ENGINEERING 
COMPANY, LIMITED. 

Tue Fairfield Shipbuilding and Engineering Compan 
is well entitled to occupy a position in the foremost r 
of the shipbuilding firms on the river Clyde. While 
not sharing with Messrs. Denny in the possession of 
elaborate scientific appliances for the experimental 
determination of the forms and other qualities necessary 
for the attainment of economical results, the Fairfield 
Company is yet in the proud position to show a record of 
achievements in ocean steam navigation which cannot, 
up to the present time, be excelled by any other establish- 
ment. It will presently be our duty to take some of these 
under review, so that it will now suffice merely to remark 
that it is largely owing to the opportunities afforded to 
the Fairfield Company in the direction of shortening the 
duration of Transatlantic voyages that this notable firm 
of shipbuilders has, by virtue of its energy, enterprise, 
and skill, obtained so good a position as naval architects 
and marine engineers. 

The history of the Fairfield Company dates back from 
the year 1834, when two mechanics, named C. Randolph 
and R. 8. Cunliff, started a small millwright’s business in 
that suburb of Glasgow sixty years ago known as Trades- 
ton. Fairfield is now more nearly a part of Glasgow 
proper than was Tradeston in 1834, although the two 
places are more than two miles apart. At first the little 
concern was known as Randolph and Co., but in 1837 
Mr. John Elliott was admitted into the business, when 
its name was changed to Randolph, Elliot, and Co. In 
1841 Mr. Elliot retired from the firm, and on September 
Ist, 1852, Mr. John Elder became a partner, the designa- 
tion being changed to Randolph, Elder, and Co. It was 
at this time that the firm began to make itself known 
beyond the limits of Glasgow, and that its real history 
commenced. Upon Mr. Elder joining the business the 
partners began to make marine engines, and two years 
later they commenced to make boilers also. In 1860 
Randolph, Elder, and Co. entered upon shipbuilding, and 
from that date their millwright department became of 
subordinate importance. Their first shipbuilding premises 
were closely adjacent to those of Robert Napier, and 
are now occupied by Messrs. Mackie and Thomson. It 
was there they built their first steamer, the Macgregor 
Laird, of 966 tons and 200 nominal horse-power, for the 
African Royal Mail Company, the engines and boilers being 
constructed at their Tradeston works situated in Centre- 
street. The shipyard soon proved too small for their 
requirements, so that after a four years’ occupancy they 
found it necessary to seek larger premises. A suitable 
site was discovered at Fairfield, in Govan, which was laid 
out by Mr. John Elder in 1864, with such foresight and 
judgment that until quite recently the arrangements he 
made continued to operate in the portion of the premises 
devoted specially to shipbuilding. The first vessels built 
at Fairfield were four blockade runners for Messrs. 
Alexander Collie and Co., of London, who were engaged 
conveying cotton from the blockaded ports of the Southern 
Confederacy to Bermuda. Even in these early days 
Fairfield had a reputation for prompt production, and so 
we find that these swift steamers were off to. Bermuda 
within five months of the date of the order for their con- 
struction. -One of these vessels, the Falcon, was a 
notorious blockade runner, and probably the fastest 
steamer engaged in that exciting and hazardous service. 
Upon one occasion she took a cargo of no less than 1086 
bales of cotton out of Wilmington, and safely escaped the 
pursuit of the Federal blockading squadron. So that it 
will be seen the character of Fairfield was established 
from the beginning of its career, and thatits earliest work 
was suggestive of the successes and developments which 
were to follow. 

In reviewing the rise and progress of the Fairfield 
establishment, we shall have to consider the influ- 
ence upon its fortunes which were exercised by two 
men. The foundations of Fairfield’s successes were laid 
by Mr. John Elder, while the fortune of the firm was 
built up by Sir William Pearce. The former was a far- 
seeing and clear-headed engineer, while the latter was an 
enterprising, energetic shipbuilder of indomitable will and 
unusual force of character. David Elder, the father of 
John Elder, was an engineer in the service of Mr. Robert 
Napier at the Lancefield Engine Works, and John Elder 
served his apprenticeship under his father. Like many 
other notable Clyde engineers of that day and the present, 
he attended the engineering classes at Glasgow Univer- 
sity, and there obtained that scientific acquaintance with 
the principles of his profession which afterwards stood 
him in such good service, and largely aided him in bring- 
ing about those important developments in the marine 
engine that are now so honourably associated with his 
name. The actual parentage of the compound engine is 
still a subject of dispute among engineers, but there is no 
denying the fact that John Elder had a large and inde- 
pendent share of the labour and thought of bringing it 
into existence. His early experience was not limited 
to Clyde practice or to Glasgow tendencies in mechanical 
progress. He worked at several engine shops in England 
before he returned to his native city, and joined Messrs. 
Randolph and Cunliff, at Centre-street. Irom an early 
date he devoted his attention to the problem of fuel 
economy, and commenced experiments upon Watt’s 
steam jacket, which he greatly improved and brought into 
more general use. On January 24th, 1853, in conjunction 
with Mr. Charles Randolph, he took out a patent for what 
was described as ‘an arrangement of compound engines 
adapted to the driving of the screw propeller. -The engines 


|are vertical, direct-acting and geared, the pistons of the 


high and low-pressure cylinders move in contrary direc- 
tions and drive diametrically opposite cranks with a view 
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to the diminution of steam and friction.” The first engines 
of this type made by the firm were of 180-horse power, 
for the Brandon, built in 1854, for the London and Limerick 
Steamship Company. In July of that year the Brandon 
went upon her trial trip, and the consumption of fuel was 
found to be only 8} lb. per indicated horse-power per hour 
as compared with about 4}1b., which was the best result 
with the most economical engines they had previously 
tried. Although Mr. Elder was much enco d 
by this performance, he sought for still better results, 
and by ——s his experiements, he succeeded 
in making seve improvements upon his first set 
of compound engines. The doings of this enter- 
prising firm were, of course, closely watched by other 
engineers, and did not pass unnoticed by the Admiralty. 
It was not, however, until the year 1863 that the con- 
servatism of their lordships was sufficiently overcome to 
induce them to make a trial of the compound engine in 
the Royal Navy. The vessel selected for this purpose 
was the 50-gun wood frigate Constance—which was 
built at Pembroke and taken to Devonport to receive 
her machinery. Two sister vessels, the Octavia and 
Arethusa, were fitted. with other types of engines, and 
the three were despatched upon a trial trip from 
Plymouth to Madeira. Upon the Constance getting 
within thirty miles of her destination she was 130 knots 
ahead of the Octavia, and 200 knots in front of the 
Arethusa. The engines of the two latter vessels then 
came to a standstill, owing to their coals being nearly 
exhausted, and they sailed the remainder of the distance 
under canvas. Upon comparing results it was found that 
the mean indicated horse-powers of the engines in the Con- 
stance, Octavia, and Arethusa were respectively 1747, 1399, 
and 1052, {while the consumptions of coal per indicated 
horse-power per hour were respectively 2°51 lb., 3°17 lb., 
and 3-64lb. The Admiralty did not, however, further avail 
themselves of the economical advantages of the compound 
engine until many years afterwards. The next sets of 
compound engines for the Royal Navy were made at 
Centre-street in 1870 for the wood corvette Tenedos, and 
in 1871 for the twin screw armour-clad turret ship Hydra 
—which was the first ship-of-war built at Fairfield— 
while at the same time the Fairfield Company was 
entrusted with similar sets of engines for the sister 
armour-clad Cyclops, then building by the Thames Iron- 
works. Mercantile shipowners were more clearly alive 
to their best interests in this matter, and this is especially 
true of the Pacific Steam Navigation Company, for which 
Messrs. Randolph and Elder built, as early as 1856, the 
paddle steamers Valparaiso and Inca, both engined on 
the compound system. These were followed in rapid 
succession by forty-five other vessels, making in all 
forty-seven steamers built at Fairfield for this company. 

In the year 1868 Mr. Randolph and Mr. Cunlifi—the 
original partners in the firm—retired, leaving Mr. Elder 
the sole proprietor. But, unhappily, in the following 
year he died at the early age of forty-five, having accom- 
plished very much, and that of such an order as to force 
upon the engineering world the conviction that the 
development of mechanical science had received a severe 
check by his decease. During the time that Mr. Elder 
was connected with the firm they manufactured 111 sets 
of engines—all the steamers receiving these engines, 
besides several sailing ships, having also been built by 
them. In the last year of his life fourteen steamers and 
three sailing ships, amounting to 25,235 tons, were 
launched, that being nearly twice the tonnage turned out 
by any other shipbuilding firm on the Clyde in the same 


year. 

In 1869 the firm was reconstructed under the title of 
John Elder and Co., the partners being Mr. J. F. Ure, 
brother of Mrs. Elder; Mr. J. L. K. Jamieson and Mr., 
afterwards Sir, William Pearce. From this time the 
reputation of Fairfield increased by leaps and bounds. A 
solid foundation for its fortunes had been laid by one 
of the great marine engineers, and now its develop- 
ment was to be impelled and guided by a shipbuilder 
of foresight, courage, and daring. For nine years he 
worked with his colleagues as managing partner, and in 
1878 he became the sole proprietor. Before reviewing 
the history of this remarkable man, let us see what was 
effected by the firm during the nine years of joint control. 
Firstly, a wet dock of six acres for the reception of 
vessels being engined and fitted out, was completed and 
opened to the Clyde; and, secondly, a huge engine and 
boiler works, to take the place of the Centre-street 
establishment, was finished and the transfer effected. 
Both of these schemes were designed and commenced by 
Mr. Elder, and by reason of their suitability and effi- 
ciency under the circumstances of the firm’s present 
requirements, they bear enduring testimony to his far- 
see nius. 

Besides completing these undertakings, many important 
additions were made to the machinery and plant of the 
establishment, whereby the speed of construction was 
much facilitated and the quantity of the work enhanced. 
During the nine years ninety-five vessels were built of a 
collective tonnage of 187,699 tons, and ninety-two sets of 
engines turned out, having a collective indicated horse- 
power of 155,044. The vessels included the Hydra, 
already referred to, the armour-clad frigate Nelson, and 
the six steel corvettes, Comus, Champion, Carysfort, 
Cleopatra, Curacoa, and Conquest, all being for the Royal 
Navy. Besides making the engines for all these vessels 
of war built at Fairfield, the firm also produced the 
machinery for H.M. ships Cyclops, Inflexible, Flamingo, 
Condor, and Tenedos, Thich vessels were built in the 
Royal dockyards or by private contractors in other parts 
of the country. Among the notable mercantile steamers 
built and engined at Fairfield during these years are 
included the John Elder, Tagus, Moselle, Chimborazo, 
Cuzco, Aconcagua, Sorato, Illimani, Cotopaxi, Liguria, 
Zealandia, Australia, Medway, Prinses Marie, Prinses 
Elisabeth, Brighton, and Victoria. Mr. Pearce was 
manager of the shipbuilding department: of the firm’s 


operations during the time this important work was 
being accomplished. 


Indeed, from the year 1869, 





when he joined the company, until his decease in 
December, 1888, his perseverance and energy brought the 
firm through the difficult tasks which it undertook to 
perform, and to him may be fairly attributed a very large 
share of credit for the successes which were achieved. 

Sir William Pearce was born at Chatham in the year 
1835, and served his apprenticeship in her Majesty's 
Dockyard at that place, where his father was a ship- 
wright before him. While still a young man, he was 
selected by Mr. Oliver Lang—who was then master ship- 
wright at Chatham, and subsequently became a member 
of the Admiralty Council of Construction—to assist him 
as a draughtsman in the preparation of some of the 
designs which added so much to the reputation of that 
eminent naval architect. In the year 1861 the Admiralty 
determined to commence building armour-clads for the 
Navy at the Royal Dockyards, instead of putting all such 
work out to be done by contractors, as had been their 
previous practice. They made a start at Chatham by 
laying down the Achilles, and Mr. Pearce, who was then 
a junior foreman, was placed in charge of the work on that 
vessel. As an instance of his characteristic courage, it is 
worthy of remark that, finding the hired iron workers, 
who had been brought from the Thames shipyards, to be 
i arin their habits and insubordinate in their con- 
duct, he advised the Captain Superintendent to dispense 
with their services, and entrust the work of plating, 
rivetting, &c., to the ordinary shipwrights of the establish- 
ment, who had hitherto been workers in wood only. His 
advice was adopted, and from that time until the present 
day the work of iron shipbuilding in the Royal Dockyards 
has been satisfactorily performed by the established 
shipwrights—a class of men highly disciplined and 
beyond the reach of the trades union agitators. In the 
year 1863 Mr. Pearce became a surveyor to Lloyd’s 
Register of Shipping, and was appointed to the Glasgow 
district, where he attracted the notice of Messrs. Robert 
Napier and Son, and was shortly after induced by them 
to accept the management of their shipbuilding establish- 
ment at Govan. It was during the time he was with 
Messrs. Napier that they produced the Periere and Ville 
de Paris for the Compagnie Générale Transatlantique, the 
speedy voyages and efficiency of which vessels called 
attention at once to the skill of Mr. Pearce as a designer 
and shipyard manager. When, therefore, in 1869 the 
death of John Elder left the Fairfield yard without a 
directing head, it is easily understood how it was that 
the services of Mr. Pearce were sought by Mrs. Elder and 
her advisers for the onerous task of carrying out what had 
already been so well begun, and of maintaining the tradi- 
tional character of the firm. What was done under his 
management during the nine years in which he was asso- 
ciated with his co-partners has already been briefly 
alluded to, and so it is seen that when in 1878 he became 
the sole proprietor of Fairfield, his name and the work he 
had done were both subjects of world-wide reputation. 
During the remainder of his life that reputation was in 
every way maintained. 

Great has have been the successes of Fairfield in the pro- 
duction of vessels for all the varied services of ocean and 
coasting passenger trade, and in the fulfilment of con- 
tracts for ships of war, it is perhaps in regard to swift 
Transatlantic steamers that their achievements have 
been most noteworthy, and it is in association with these 
performances that the name of Fairfield is held in the 
highest esteem. It was during the first year after Mr. 
Pearce became sole proprietor—viz., 1879—that he built 
the earliest of his “ Atlantic greyhounds,” the Arizona. 
Her rivals in the Atlantic service when she started were 
the Gallia, Britannic, Germanic, and the City of Berlin; 
the last-named being at that time the largest passenger 
steamer afloat. During the years 1879 and 1880, the 
Arizona held the Atlantic record between New York and 
Queenstown, viz., 7 days 10 hours and 49 minutes to the 
west, and 7 days 8 hours to the east. This performance 
was, however, beaten by her in 1884, when she made the 
westward run in 7 days 6 hours 14 minutes, and the 
eastward in 7 days 3 hours 38 minutes. The other com- 
panies engaged in the Atlantic passenger trade were, 
naturally, indisposed to allow the Guion Line to beat 
them in this way, and so in 1882 we find the Servia and 
the City of Rome entered in the competition for the blue 
ribbon of the Atlantic. 

To cope with these magnificent vessels, the Fairfield 


built the Alaska, of 6932 tons and 10,500 indicated | th 


orse-power, for Guion and Co. The best runs of these 
three vessels in the years 1882 and 1883 show the Alaska 
to be the victor, her fastest westward run having been 
accomplished in 6 days 21 hours 40 minutes, and east- 
ward in 6 days 18 hours 37 minutes. It is only right, 
however, to state that the City of Rome ran the Alaska 
very closely, the difference between the two being only 
a matter of an hour or two, whilein 1887 the City of Rome 
went westward in 6 days 20 hours 48 minutes. The next 
“ Atlantic greyhound” built by John Elder and Company 
was the Oregon, of 7875 tons and 12,000 indicated horse- 
power, launched in 1883 for Guionand Company. In1884 
this vessel had for competitors the America and Aurania, 
and was at first beaten by the America in a homeward 
run of 6 days 14 hours 18 minutes, as compared with 
the Oregon’s best eastward performance of 6 days 16 
hours 57 minutes. Subsequently, however, in the same 
year, the Oregon made three eastward runs quicker than 
the best by the America, her record homeward passage 
in 1884 being 6 days 10 hours 40 minutes. The west- 
ward record of the Oregon in 1884 was 6 days 9 hours 
42 minutes, which was never approached by the other 
vessels. It was, however, by the production of the 
Umbria and Etruria for the Cunard Company in 1884 
that the firm of John Elder and Company did its greatest 
service in the cause of swift Transatlantic navigation. 
For seven years these magnificent vessels have kept up 
continuous running between Liverpool and New York, 
and from the first they made a great advance in 


reducing the Atlantic record. Each of them is of| sho 


7718 tons and 14,500 indicated horse-power, and 
they maintain a speed of 19 to 19} knots, which enables 





them to bri the distance between Queenstown and 
New York in but a little over six days. Until the com. 

aratively recent advent of the City of Paris, City of 

ew York, Teutonic, and Majestic, they were unbeaten 
and even yet are favourite vessels with Transatlantic 
passengers. In 1885 the Etruria went from Queenstown 
to New York in 6 days 5 hours 81 minutes. In 1887 this 
time was reduced to 6 days 3 hours 15 minutes; and in 
1888 to 6 days 1 hour 47 minutes. In 1885 she made the 
homeward run in 6 days 7 hours 82 minutes; in 1887 her 
record eastward passage was accomplished in 6 days 
5 hours 18 minutes; and in 1888 this was reduced to six 
days 4 hours 54 minutes. The best outward run of the 
Umbria was 6 days 4 hours 12 minutes in 1886, and the 
best homeward was 6 days 2 hours 82 minutes in 1888, 
The present Atlantic records are, westward, that of the 
Teutonic last year in 5 days 19 hours 5 minutes, and 
eastward, that of the City of Paris in 1889, which was 
5 days 22 hours 50 minutes. The fastest homeward 
run of the City of Paris is, however, practically as good, 
being 5 days 19 hours 18 minutes. This was the record 
— in 1889, and is only 13 minutes longer than the 

eutonic’s best. The extent of the development in swift 
ocean navigation which has been accomplished in recent 
years will be seen by comparing these performances with 
what was then considered the phenomenally short west. 
ward run of 7 days 18 hours 2 minutes made by the City 
of Berlin in 1875, and the still quicker homeward passage 
of 7 days 12 hours 41 minutes made by the Britannic in 
the same year. 

Among the other Atlantic steamers built at Fairfield 
are the Trave and Saale, in 1886; the Lahn, in 1887; the 
Munchen, Karlsruhe, and Stuttgart, in 1889; and most 
noteworthy of all their recent productions of this kind is 
the Normannia, a twin-screw steamer of 8500 tons and 
14,000 indicated horse-power, built for the Hamburg 
American Company in 1890, which vessel has made 
the run between Southampton and New York in 
6 days 10 hours 55 minutes. But it has been not only in 
the development of swift and commodious Transatlantic 
navigation that the Fairfield Company has distinguished 
itself since the year 1879. Whatever may be thought 
by marine architects of the Livadia design for 
an Imperial yacht, there can be only one opinion 
in regard to the part taken by the Fairfield Com. 
pany in her construction. To build, launch, and 
equip such a unique vessel as this, of 11,802 tons and 
12,383 indicated horse-power, was no mean task, and it is 
doubtful whether many other shipbuilding firms could be 
found enterprising enough to undertake such a contract. 
With the design of the vessel the firm had, of course, 
nothing whatever to do. Among the most noteworthy 
vessels turned out by Sir William Pearce are the Austral, 
of 5600 tons and 6000 indicated horse-power, and the 
Ormuz, of 6117 tons and 8000 indicated horse-power, 
built for the Orient Steam Navigation Company for their 
service between London and our pieeres. “ra: Colonies. 
The paddle steamers Queen Victoria, Prince of Wales, 
Empress, Calais Douvres, Rouen, and Paris, designed 
and built for cross Channel purposes, have all contributed 
to enhance the reputation of the Fairfield Company in 
this special department of marine construction, while the 
several screw yachts built by Sir William for his own use 
have no less surely placed the firm among the most 
successful of those which give their attention to the 
production of vessels for purposes of pleasure. 

The following is a statement of the tonnage and horse- 
SS. turned out at Fairfield in each year from 1879 to 
1 * 





Year, No, of vessels, Gross tonnage. 1.H.P. 
EE ces’. Ses aah UE san” Soot EE coe 15,510 
_. er Gree lS 38,024 
TS See me ee 43,725 
ee | a 31,686. 41,192 
=a wee 56,995 
_. es re 49,440 
BE nid eons > hoya SLE a en 14,937 
ls |. cee 23,301 . . 87,829 
_.. eee ae 13,228 . 40, 
EP ee 15,229 . 15,721 
re eee / ers 29,750 
aR matt 33,705 53,950 
Total ie a 297,857 437,716 


In 1885 Mr. Richard Barnwell was admitted as a 
partner into the company, and in the following year 

e firm was converted into a private limited company, 
under the title of the Fairfield Shipbuilding and Engi- 
neering Company, Limited. At the General Election of 
1886 Mr. Pearce entered Parliament as member for the 
Govan Division of Lanarkshire, and in 1887 he was 
created a baronet of the United Kingdom. Unluckily 
he was not spared to long enjoy the honours which had 
been bestowed upon him, and the wealth which, by his 
skill, energy, and enterprise he had accumulated. On 
December 18th, 1888, he was removed by death, leaving 
a widow—Lady Pearce, whose philanthropy and womanly 
virtues have endeared her to the entire Govan com- 
munity—and an only son—Sir W. G. Pearce, who 
— as chairman over the present company, while 

r. R. Barnwell retains his former position as managing 
director. 

Having thus traced the history of this remarkable 
shipbuilding and engineering establishment, let us 
examine briefly the resources and capabilities of the 
Fairfield yard. The premises occupy an area of about 
fifty acres, and have a river fron of 1684ft., of which a 
sufficient portion is set apart for 1 nema to allow of 
the simultaneous construction of fifteen vessels. Some 
of the building berths are suitable for vessels of 600ft. in 
length. The mould loft is 820ft. long by 50ft. wide, and 
is consequently large enough to allow the lines of a vessel 
to be laid down and faired to actual size, a feature by no 
means common in private shipyards, although of uniform 
occurrence in the Government service. At the head of 
the range of building slips is the frame and plate-bendin, 
p, ® roofed structure m ing 1000ft. by 150ft., an 
abundantly provided with the most approved bending, 
rolling, shearing, punching, and drilling machinery. The 
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r workshops are also conveniently situated, well 
prt and suitably fitted. i. ; 

Fairfield has always been noted for the rapidity of its 
construction. This was exemplified in the case of the 
plockade runners which were built during the civil war 
in America, and a further evidence of the same kind was 
afforded in the building of the Normannia last year. 
This monster steamer, of 8500 tons gross re ister, was 
completed and went upon her trial runs within twelve 
months of the receipt of the order for her construction. 
Making allowances for Sundays and holidays, she was 
turned out in the short space of 281 working days. 
Having regard to the elaborate fittings which go into a 
vessel of this type, and the general magnitude of the 
task, this result has probably never been excelled. Not 
content with performances of this kind, the company has 
recently provided itself with elaborate hydraulic and 
other plant, which will doubtless enable it in the 
future to more than keep pace with what it has done 
in the past, not only in regard to rapid production, but 
also in t of the quality of the work turned out. 
Further to facilitate the operations of shipbuilding and 
marine engineering from the start to the finish, the company 
has constructed a most commodious and extensive set of 
offices, and opened up a new and highly ornamental 
entrance to the premises on the Govan-road. e 
banquet which celebrated the opening of these offices a 
few weeks ago was held in the room set apart for the 
designing and drawing staff. The dimensions of the 
drawing-office are 78ft. long by 45ft. wide, and it is lofty, 
well lighted, and ventilated. 

The engine shop is situated conveniently near to the 
large wet dock eady mentioned, and is a substantial 
erection of 800ft. square and 50ft. in height. It is 
divided into four bays of equal width, and has three 
galleries, each 380ft. wide, extending its entire length. 
The westernmost bay, which is nearest to the wet dock, 
is used as an erecting shop for the machinery, the eastern 
bay being appropriated to boiler ae and the two 
intermediate bays to the manufacture of the various parts 
of marine engines. The two-storey galleries are occupied 
with small tools. Closely adjacent to the engine shop is 
a smithy 300ft. long and 100ft. wide, and between the 
two is an additional boiler shop, containing greater 
facilities for the construction of very large boilers than 
were provided in the east bay of the engine shop. It is 
impossible in the space at our disposal adequately to 
describe the many excellent appliances for engine and 
boiler work which are to be found in these premises. 
Mention should, however, be made of the 140-ton 
rivetting machine, the ram of which is 25in. in diameter, 
and the gap of the rivetter 10ft. The 80-ton sheer legs, 
which formerly did duty at Fairfield, having been found 
unequal to the growing requirements of heavy boiler work, 
have recently been replaced with a more powerful set, 
180ft. high, and designed for a maximum working load of 
130 tons. It will thus be seen that both in the depart- 
ment of marine engineering, as well as in that of ship- 
building, Mr. Barnwell is making every effort to keep 
Fairfield in the van of marine constructive enterprise, 
and in this he is ably assisted by Mr. R. 8. White in the 
shipyard, and by Mr. Andrew Laing in the engine works. 
So long as this country possesses private shipbuilding 
yards such as Fairfield, we need be under no apprehension 
of disaster overtaking us by reason of a deficiency in our 
naval defences. With such resources, both of plant and 
scientific skill, as those we have described, the rapid 
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same point in the next stroke on the expansion side 
of the piston. The percentages of Poor some water 
obtained only refer to the feed-water as unity, and not 
to the contents of the cylinder. Mr. Mudd himself, in 
the course of the discussion on the report, pointed out 
that it is quite a mistake to think that compressed steam 
can go on acting like a steel spring. The proper method is 
to take the whole weight of steam and water in the 
cylinder at any time as one factor, and the volume which 
it occupies as another. Then, with the pressures 
chdnanod from the diagram, we can calculate for an 
point of the stroke how much steam and how muc 
water are really in the cylinder—a result which cannot 
be obtained in any other way. 

Applying the strict method to the figures given by the 
Research Committee in their report, we find that these 
are, in asense, misleading and erroneous. Erroneous, 
that is to say, in that the said figures convey an 
erroneous impression; and this statement may be, and 
pce is, also true for a host of data collected 

various persons at various times in this country and 
abroad. In order that the facts may be fully understood, 
it is necessary to explain matters a little in detail. We 
shall avoid as far as possible going over ground already 
traversed in our issue of May 8th. If we know the number 
of cubic feet to be filled by a given weight of steam we 
can tell the pressure. Ifwe know the space and the pres- 
sure we can tell theweight. The total space swept out by 
the high-pressure piston of the Iona, a proper p sewarte 
being made for the piston-rod, is 8°27 cubic feet. The 
clearance volume is 1°032 cubic feet. "We shall deal first 
with the figures in the report of the Research Com- 
mittee, and then proceed to give our figures. At 0°32 
of the stroke the pressure was by the diagram 126 lb., 
which is within a small fraction that given in the report, 
viz.,125°41b. The volume swept out by the piston up to 
that point was 2°648 cubic feet. To this must be added 
the clearance space = 1°032, giving a total space behind 
the piston of 8°675 cubic feet. On p. 16 of the report we 
note the following words:—‘ Steam present in high- 
pressure cylinder after cut off, when the pressure was 
125:4 lb. above the atmosphere, 1°491b. per revolution = 
63:4 per cent. of total feed. Percentage in jacket or present 
in cylinder as water = 36°6.” The natural deduc- 
tion is, after an allowance has been made for the 
jacket steam, &c., that 80 per cent of the contents of the 
cylinder was water when the cut-off took place. 
Mr. Mudd corrects the figures to 29°5 per cent., and 
subsequently to 23°5 per cent. But, as a matter of fact, 
th statements are utterly misleading. The figures 
are purely imaginary. They represent no fact of any kind. 
They refer to the percentage of feed-water, and not to the 

rcentage of the contents of the cylinder, which is quite a 

ifferent thing. Let us, in the first place, assume that the 
Research Committee mean what they say, and that there 
was only 1°49 Ib. of steam present in the cylinder per 
revolution. This equals within a negligible fraction 
‘75lb. per stroke. The volume of one pound of steam 
at an absolute pressure of 141 lb. is 8°14 cubic feet, and 
8°14 x *75 = 2°355ft. This could not fill 3°675 cubic feet 
at the pressure. It is quite evident, therefore, that there 
must have been a good deal more steam than three- 
quarters of a pound in the cylinder when the cut-off 
closed. Let us next suppose that the Research Com- 
mittee have neglected diene. Then the space to be 
filled, instead of being 3°675ft., would be 2°648ft. But 
even this cannot be filled by 2°355ft. of steam at this 


augmentation of our fleet would be a matter of easy | pressure 


accomplishment, whenever the public purse-strings 
became sufficiently loosened. 








THE STEAM TRIALS OF THE IONA. 


Mr. Mupp’s letter, published in our last impression, 
raises, as we have said, important questions—far more 
important than perhaps Mr. Mudd believes, much more 
important than appears at first sight. Mr. Mudd takes 
exception to the method which we adopted for calculating 
re-evaporation in the high-pressure cylinder of the Iona. 
He holds that we have arrived at an apparently impos- 
sible result only because our method of calculation has 
been defective. We have neglected, he says, the effect of 
compression steam on the diagram, and we have taken 
the terminal absolute pressure at 601b. instead of 65 lb. 
As regards the latter point, we admit at once that by a 
slip of the pen we wrote 601b. for 65lb. The error so 
introduced is really quiteimmaterial. But as regards the 
question of compression steam, we have simply followed 
& usual practice, and the importance of Mr. Mudd’s 
letter is that it directs attention to the error which may 
be introduced into statements concerning condensation 
and re-evaporation by neglecting this factor. The amount 
of the error depends greatly on the relation between the 
clearance space and the Nears capacity. When the 
clearance does not exceed 2 or 8 per cent., as in 
Corliss engines, it matters very little whether we neglect 
it or not; but when it is equal, as in the high-pressure 
cylinder of the Iona, to one-eighth of the whole volume 
swept out by the piston, it is, as Mr. Mudd very properly 
points out, by no means a negligible factor in calcula- 
tions. We may add, that in engines working with little 
or no compression it is of secondary importance. 
| We shall show in a moment, however, that Mr. Mudd’s 
own figures can convey a false impression. Instead of 
dealing with the actual capacities and pressures, he has 
followed the system and used the methods of calculation 
employed by the Research Committee. This, in brief, 
consists in ignoring clearance and compression altogether, 
and measuring volumes across the di . This method 
is, of course, very old. It is continually practised. The 
defect in it is, that it deals with nothing but the feed- 
water. It takes no direct account of the real contents 
of the cylinder. It makes the assumption that the 
steam found in the cylinder on the compression side of 
the piston at any point in the stroke must of necessity 
re-appear again as steam of the same density at the 





Let us now include the compression steam. From the 
diagram it would appear that when the steam port opened 
there was already steam enough in the cylinder to fill the 
whole clearance space at a pressure of 164]b. absolute. 
The weight of steam requisite for this purpose would be 
*8801b. Adding this to the feed-water, which according 
to the report was—a deduction being made for the jacket 
—1'11 lb. per stroke, we have 1°49 lb. per stroke. But, 
if the report were accurate, and there was only 0°75 lb. of 
steam in the cylinder at the point of cut-off, then the 
balance must have been water; and there was in that 
case ee in the cylinder not 30 per cent. of water, as 
stated in the report, but over 50 per cent. This of course 
is not true. Nor does Professor Kennedy mean to con- 
vey the impression that it istrue. But that is what his 
words, strictly construed, mean. What he ought to have 
written was “ weight of feed-water present in the cylinder 
as steam, 1°49 lb.” Using Mr. Mudd’s corrected figures, we 
have 0°38 lb. of steam required to fill the clearance, and 
1-057 lb. of feed. But besides this, there was probably 
about ‘022 Ib. of water in the compression steam, bringing 
the total weight of steam and water in the cylinder when 
the steam port closed to 1°46 1b. At 1411b. absolute—the 
pressure by the diagram at 0°32 of the stroke—there are 
8°14 cubic feet of steam to the pound, and 8°14 x 1°46 = 
4'584 cubic feet. But the space to be filled was 8°675 
cubic feet, consequently the percentage of water present 
was within a small fraction 20, or two-thirds of that stated 
in the report. 

Mr. Mudd states that the exhaust port began to open 
not at ths, but as nearly as possible three-fourths of the 
stroke. The pressure at the time was asnearly as possible 
75 1b. absolute. At this pressure the volume per pound is 
5°68 cubic feet, and 5°68 x 1°46 = 8-292 cubic feet. The 
space to be filled was 7:227 cubic feet, consequently there 
was present 87:1 per cent. of steam and 12°9 per cent. 
water, and the re-evaporation was 7 per cent. It will 
be seen that these figures are very different from those 
given by the Research Committee, on the one hand, 
or by Mr. Mudd on the other. 

The whole question turns on the actual weight of steam 
and water in the cylinder at any moment. When, as we 
have said, the clearance is pref the weight will be very 
slightly in excess of that of the feed-water. If, again 
the compression is small, the exhaust valve remaining open 
until near the end of the stroke, as in all Corliss and some 
slide valve engines, there will be very little compression 
steam. It is always a matter of difficulty to determine 
precisely how much steam and water due to compression are 





in the cylinder at the time the steam valve opens. In the 
case of the Iona we have assumed that the whole clearance 
space was filled by compression steam up to admission 
pressure. We gather this from the appearance of the indi- 
catorcard. Ifthe assumption isnot strictly consistent with 
the truth a small proportionate error will be found in our 
ey but it is impossible that it can have been large. 

nder the circumstances it is difficult to explain why 
any initial condensation whatever should have taken 
place. The cylinder was, in the first place, admirably 
well jacketted; and, in the second, it would appear that 
the work of noes any heat that was lost must have 
devolved on the compression steam. Without knowing 
the precise point in the stroke at which the exhaust port 
closed, it is impossible to say certainly what weight vf 
steam was then shut up in the cylinder. Apparently, as 
we have said, there was enough to fill the whole 
clearance space up to admission pressure, and allow for 
a little water besides. This is the view taken by Mr. Mudd. 
Knowing the actual weight in the cylinder of steam 
and water, the spaces to be filled obtained from the 
dimensions of the cylinder and percentage of the stroke, 
and the pressures, all the rest is easy. The only knotty 
point is the weight of fluid and liquid present when the 
steam port closed. The broad deduction is, that 
calculations based on feed-water alone, and intended tc 
show what the percentage of cylinder condensation 
is, are usually misleading. They can scarcely be 
trusted to show what the actual weight of steam con- 
densed and re-evaporated is. Fortunately, what we 
want to know is, not how much of the feed-water 
steam is condensed and re-evaporated in the cylin- 
der, but how much of the contents of the cylinder at 
any part of the stroke is steam and how much is water. 
This is just the information which the report of the 
Research Committee professes to give and does not give. 
It is misleading all through for all the cylinders. 

In conclusion, we wish to repeat that the figures we 
have given are probably open to correction, because of 
the doubt which must exist as to how much of the steam 
which filled the compression space was obtained from 
the boiler, and how much was present in the cylinder, 
reserved from the last stroke. In a compound engine it is 
practically impossible to settle this point from an inspec- 
tion of the diagram alone, because so much depends on 
the draught of steam by the succeeding cylinder from the 
receiver. Our object been rather to direct attention 
to, and emphasise the teaching conveyed by, Mr. Mudd’s 
letter, than to give precise numerical data. If Mr. 
Mudd’s view is correct in principle—and no doubt it is— 
then the application of that principle must profoundly 
modify much numerical data which have been confidently 
put forward as accurately setting forth what has become 
of the steam in certain engines. The figures we have 
given are quite consistent, up to a certain point, with 
what we should expect from a highly economical engine, 
such as that of the Iona, whereas the figures given by 
the Research Committee are quite inconsistent with 
economy. But it remains to be explained where the 
heat came from that did the work in the high-pressure 
cylinder, at the same time that re-evaporation was 

ing on. 

It may perhaps be argued that so long as we know 
what percentage of the feed-water is condensed and 
re-evaporated we know all that is necessary; but this is 
not the case. Such information is useful in a way, but 
it leaves us in the dark as to, among other things, the 
amount of heat in the cylinder at any time available for 
conversion into work. Thus, in the case of the Iona, if 
we deal with the feed-water alone it appears that we have 
but 1°057 Ib. of steam available to do about 130,604 foot- 
pounds per stroke, requiring the expenditure of 169 
thermal units; in reality the weight available was 1°46 lb. 
The bearing which this fact has on the percentage which 
must be condensed, directly or indirectly, to do the work, 
we need not point out in detail. Itis sufficiently obvious. 
It may perhaps be worth while to add, that the influence 
of clearance and compression on the economy of steam 
engines regarded from a different point of view, is fully 
unders by engineers, and explained in all useful 
treatises on the steam engine. With that aspect of the 
question this article has nothing whatever to do. It 
deals solely with the methods to be adopted in measuring 
condensation and re-evaporation in steam engine 
cylinders. We believe that the method we have 
explained is likely to be more helpful to the preparation 
of a theory of the real steam engine than that hitherto 
adopted by most, if not all, investigators. 








THE RoyAL AGRICULTURAL SHOW aT DoncasTER.—The entries 
for the 52nd annual country meeting of the Royal Agricultural 
Society of England, which will be held at Doncaster from the 20th 
to the 26th of next month, are now closed in all departments, and 
from the figures which have been issued, the meeting appears 
likely to prove of exceptional magnitude. The total amount of 
space allotted in the implement department is 12,743ft. run, 
exclusive of open ground space, as compared with 9078ft. at 
Plymouth last year, 15,602ft. at Windsor in 1889, 10,743ft. at 
Nottingham in 1888, and 8217ft. at Newcastle in 1887. "With the 
exception of the Exhibition at Windsor, the entry of implements is, 
in fact, larger than any since the year 1884, when 12,904ft. were 
allotted at the Shrewsbury meeting. The total entries of live 
stock (horses, cattle, sheep and pigs) are 2240, as compared with 
1769 at Plymouth, 4014 at Windsor, 1875 at Nottingham, and 1833 
at Newcastle. The entries of live stock are thus nearly 400 in 
excess of any previous ordinary meeting of the Society, notwith- 
standing the operation of the new rule limiting to three the number 
of entries in the same class that can be made by any exhibitor. 
There are 717 entries of horses, 669 of cattle, 649 of sheep, 205 of 
pigs, and 789 of poultry, besides 55 of cheese, 189 of butter, and 36 
of other produce. Twenty-nine candidates have entered for the 
competitions of butter-makers for the Society’s prizes and certifi- 
cates, to take place in the show yard, from Tuesday the 23rd, to 
Thursday 25th June. Twenty-five shoeing-smiths practising in the 
Society’s district E. (i.e. the County of York) will compete for 
the prizes offered for shoeing hunters and agricultural horses on 
the Tuesday, Wednesday and Thursday of the meeting. Arrange- 
ments are in p for the delivery by experts of lectures on 
dairy matters on horse-shoeing in the course of the week. The 

ting, therefore Pp i to of unusual interest, and the 
resence at it of their Royal Highnesses the Prince and Princess of 
ales will doubtless insure a very large attendance of the public. 
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THE HOPE FLUSH-CLOSING SLIDING DOOR. 





Fig. 1 Fig. 2 
THE “HOPE” FLUSH-CLOSING LIDING DOOR. | door travels by means of rollers are curved inwards at one | loosely moisture frequently enters when a train is running 
end, so as to guide the door as it slides home into “a rabbet | at speed against the wind and rain, to such an extent as to 
THE accompanying engravings illustrate a new form of | similar to that which it would have occupied as an ordinary | cause damage to the goods conveyed, besides a considerable 
sliding door. Although numerous cases occur where, from | door hung upon hinges. Metal casings, containing excentric | loss from leakage under the doors, in the cases of certain 
want of space or other cause, doors on hinges are incon- | levers, are fitted at top and bottom of the other end of the classes of goods, including grain, salt, &o. The employment 
venient, and sliding doors offer great advantages, there have | door, and connected by a rod, on which is fastened the rigid | of the doors as described at once puts a stop to these sources 
always hitherto been two objections inseparably connected ' hasp by which the door, when shut, is secured. These | of loss. Warehouse doors, from their size, must always be 
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THE HOPE FLUSH-CLOSING SLIDING DOOR.—DETAILS —THE DOOR 
with such doors, namely, that of their never fitting | excentrics, when actuated by utilising this hasp as a lever, 


sufficiently closely, and that of their projecting, when shut, | 
outside of the line of the wall or bulkhead, or of the sides | 


of the railway vehicles on which they are employed. The 
loss of space or objectionable looseness of fit referred to are 
obviated by the flush-closing sliding door illustrated. It will 
be seen that instead of running for their whole length 
parallel with the wall or bulkhead, the bars along which the | 
J 


thrust the door tightly, whilst closing it, into the other 
corresponding rabbet, and thus bring it flush with the 
outer wall or bulkhead. To open the door the operation is 
reversed, the door being then swung out by the levers until 
it can be slid forward along the guiding bars. For luggage 
vans and covered goods wagons sliding doors have always 
been found indispensable, but owing to their fitting so 





CLOSED. 


most inconvenient on hinges, and liable to do injury in high 
winds, whilst the ordin sliding door does not satisfy 
the conditions of an air-tight storehouse. Our illustrations 
show the new door open and nearly closed. The fastening 
movement of the handle es in the door from the position 
shown in Fig. 2, to the closed flush and fast position. The 
door in its various applications is being introduced into this 
country by Messrs. Hope and Co., St. Dunstan’s-hill. 








BATTLESHIPS FOR THE UNITED STATES 
NAVY. 


Two powerful battleships are now under construction at Phil- 
adelphia. Length on water-line, 
348ft.; beam, 69ft. 3in.; draught, 
24ft.; displacement, 10,200 tons ; 
speed 15 to 16 knots. The side- 
belt armour is 18in. thick, extend- 
ing from 3ft. above to 4ft. 6in. 
below the water-line. Amidships 
is a deck house or superstructure, 
in which are the 6in. guns, with 
the 8in. guns upon the deck 
above. At the forward end of 
this superstructure is a conical 
military mast, with two armoured 
tops carrying Gatling guns. At 
the base of the mast is the large 
and roomy pilot house, with 
glazed sides for ordinary service, 
with the conning tower just 
below. There are six search 
lights along the sides projecting 
from the main deck. Just in 
front of each end of the super- 


each carrying two 13in. 18ft. above the water. The 
vessel has a flush main deck fore and aft of the superstructure, 
a blunt ram, and stern sloping outward from the deck, with 
submerged rudder. The vessels will have twin screws, with 








structure is an armoured turret, 


NEW BATTLE-SHIPS FOR. THE U.S. NAVY. 





vertical inverted triple ex ion engines ; cylinders, 34}in., 48in., 
and 75in. diameter, and 42in. stroke. Steam is supplied by four 
double-ended boilers, 18ft. by 15ft., and two single-ended donkey 
boilers. There are two smoke-stacks, Coal bunker protection is 

rovided for the engines, 

ilers, and magazines, The 
armoured decks are a 
and 3in. be Peg bunker 
capacity ns, giving a 
radius 


of action of knots 
at 16 knots , or 15,000 
knots at 10 knots speed. 


There are twelve boats. The 
armament includes four 13in., 
eight 8in., and four 6in. 
breech-loading rifles, twenty 


six-pounder and six one- 
a rapid fire , two 
atling , and six torpedo 


tubes, e latest appliances 
are fitted for handling the 
ammunition and guns. Each 
ship will have a complement 
of 460 men and officers, The 
oe rey Sw ol Te- 
semble the Collingw ype, 
have not yet been settled. 
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LETTERS TO THE EDITOR. 
vemeber ~~ ~< themed 


A CURIOUS DIAGRAM. 





Sir,—I notice in your issue for this week a letter signed “‘ Y.” | 


relating to the above subject, and giving a still more curious 
i than that contributed by ‘‘X.” in your previous issue for 
April 17th. My interpretation of the diagram is that it was taken 
from a compound cylinder condensing engine, the upper diagram 
IAHBCDEFG, which is the most curious pert, me enc 
from one end of the high-pressure cylinder, while the lower di 
IABJKLA, was taken from the opposite end of the low- 
pressure cylinder, XY being the atmospheric line. The back- 
pressure line, AB of the upper, or high-pressure diagram, 
eens with the steam line of the lower, or low-pressure 


jagram. 

If we follow the variations as they occur in the high-pressure 
diagram, suppose the high-pressure piston is moving in the 
direction A to B, at B pressi and i up to 
the point C, where it is maximum, from C to D the indicator pencil 
moves almost in a horizontal line and parallel to X Y. This is 
caused by either the valve opening just sufficient to release suffi- 
cient steam to produce — against compression ; or else is 
due to inertia of the indicator piston, &c., preventing the pencil 
dropping immediately when the valve commences to admit fresh 
steam at the point C; or it may be due to both these causes. 











At the point D the pencil falls, because the pressure of the fresh 
steam is below that of the compressed steam ; the oscillation of the 
indicator spring causes the pencil to descend to the point E and 
again rise to F and descend to G, when, owing to the pressure of 
the fresh steam, it rises to F, ex ing from this point to H, 
where the exhaust commences, and, owing to the back pressure of 
the steam in the nay oy oy receiver being above = bapa 
and minimum pressure due to expansion at the point H, the penci! 
will rise to A suddenly, when, owing to the =alibtiee of the indi- 
cator spring, the pencil will describe a loop from A to I and back 
to A, after which the cycle will be repeated in the manner 
described. 

Following in the same manner the variations in the low-pressure 

i , we have steam admitted from A through B to some 
point near (a), when expansion takes place until the point J is 
reached, the exhaust is then opened, the pencil falling to the point K, 
after which it will move along K L, which is nearly parallel to X Y, 
the vacuum being more complete as it reaches the point L. At this 
point it would appear admission took place, there being very little, 
if any, compression; the pencil rises to A when, owing to the 
oscillation of the indicator spring, the loop AI is again formed, 
after which the cycle is repeated. 

It would appear that the high-pressure cylinder was doing 
negative work, since the only positive area in this diagram is the 
small loop Bb, against the large negative areas B A H and 6C DE. 
In other words, the low-pressure piston has to drag the high- 
pressure piston, &c., and do the work performed by the engine as 
well. 

The area of the low-pressure di ABaJKLA represents 
positive work, and can be calculated in the ordinary way, while 
the work absorbed in driving the high- piston, &c., can 
obtained in the manner shown in your issue of the 24th April. 

Let W, and W, be the indicated horse-power as obtained from 
the high-pressure and low-pressure diagrams respectively, and let 
J = friction absorbed in the machine, then the available horse- 
a = be obtained from the engine, viz., the brake horse-power, 
sho’ ; 





{ W, - (W, +S) \, 
the indicated horse-power being (W. — W)). 
lf I am wrong in my interpretation, I shall be glad to be 


corrected. 
London, May 9th. EpwarD J, M. Davigs. 





THE VALUES OF y AND J. 

Sir,—I had hoped, by reason of the rise expressed by Mr. 
Donaldson in his fea letter, that we should ultimately learn some- 
thing new, whereas matters still remain just as they were in the 
days of good old Rankine. 

Your correspondent says that the formula—meaning this one, I 
presume— 





w= Jove. 2 oe ee 


does not take account of the variation of the barometric pressure. 
I most certainly never said that it did. There is no necessity 
whatsoever to take notice of the pressure so long as the tempera- 
ture remains the same; pv is constant for the same temperature, 


and RB, of ccurse, always so, for any perfect gas. 


I have not overlooked Mr. Donaldson’s proof that the height of 
the og ey atmosphere is the same for all barometric 
pressures, but did not care to refer to it, because, to commence 
with, the statement is an excessively loose one. 
when the temperature remains the same. 


Furthermore, no proof has been necessary for many years, since 
the formula Peee = a constant is all that is required. 

The height of the homogeneous column of a perfect gas, 
divided by its absolute temperature, is constant; but the height 
itself varies exactly as the absolute temperature, and takes no 
cognisance of pressures, or even of densities, except where the 
latter are influenced by changes of temperature. 

It is obvious, in the formula first referred to, that since g and 


Pe *° sre constant, and that either + or w is supposed known, we 
To 
may write— 


It is only true 








NEGA, » 210 ¢ wears % wipe 
_ 2 
or Pg HO 8 Fpl, § hee 
where C = 2¥¢ %¢ = 1710-845 at London, and reduced to the sea 
e 
level. This will, of course, vary slightly, as does g in other places, 


From this it is easily seen that the velocity of sound in dry air 


varies as the square root of the absolute temperature, and also that 


varies inversely as the absolute temperatures. ures have 
nothing to do with the matter, and only densities when they are 
taken as indicating, or = mous with, changes of temperature. 
| The formula given by Mr. Donaldson, viz.— 
U ae 
=4f hit i>» Hh eie Santen 
v,; -: te (4) 


| is therefore entirely incorrect, and he has unfortunately misapplied 
| the true one in the precedi paragra h. Mr. Donaldson, after 
| saying that the result in Chili was ft. per second, at a tem- 
perature of 74 deg. 7 min., Fah., tells us that this, corrected for 
—— would be 1125ft. per second at 32deg. Fah. 
our correspondent seems to have made this correction 

by multiplying the observed booger 2 by the absolute 
temperature at 32 deg. Fah., or 493°2 deg., and by 
dividing this result by the absolute observed temperature, or 


535-2116 deg., the result being nearly the same as his, or 1126ft. per 
second, 


The observed velocity should have been multiplied and divided 
by the roots of the aforesaid absolute temperatures, the result 


1222 x a/ 493-2 : 
535-2116 


The pampas had nothing todo with such a result as this, and 
similar experiments, including those that your nig any taper 
| refers to, as dating from the time of Newton down to the year 
| 1845, are utterly untrustworthy. The experimenters that I 
refe' to were working in order to obtain +, 
and were consequently exceedingly careful as to the 
temperature and dryness of the air, and also as to 
the intensity of the sounds, so that there was no 
sensible acceleration due to the cause investigated 
by Mr.’Earnshaw. As for Rankine making an in- 
excusable blunder, we, his old pupils, know ve 
much better than to believe an of that kin 
and I venture to think that if Mr. Donaldson bad 
had at his fingers’ ends the sayings and teachings 
of Rankine he would have considered more before 
he tried to prove that y cannot be obtained from 
the formula for the velocity of sound, 

Rankine’s omen for instance, of the theory 
of air engines such as those of Ericsson, Stirling, 
and Joule, are beautiful specimens of pithy con- 
ciseness, and by their aid almost any heat engine 
likely to be made or invented in the future may be 
anal . While I think of it, I will just refer for a 
moment to the article upon Stirling’s air engine, 
because therein I regret to see a numerical error 
repeated year after —_ though I first pointed it out to Pro- 
fessor Rankine himself twenty years ago, but which he must have 
forgotten all about later on. e thermo-dynamic function in the 


case referred to is 

po ga = 122°38. Com log. r, 
where 7 = 1-24 and log. 7 therefore = 0°0934217, instead of 009517 
as given, and therefore , 

— oa = 11°433, instead of 11-647, 

a considerable difference, and one which affects the results through- 
out, but fortunately only to make the final one as obtained b 
theory more closely with that obtained by actual experi- 
ment. e methods proposed by Mr. Donaldson for arriving at 
by direct experiment, as well as many others, were — e 
at our Natural Philosophy class under Sir William Thomson in 
1869, and were all considered to be liable to more error than would 
be probable by employing the experimental velocity of sound in 


dry air. 

"he following is, so far as I can see, not open to the objections 
then raised, and although I for one do not ist the statement 
that y is at all events very nearly = 1°408, yet it would be inte- 
resting to be of another and direct proof of its correct- 
ness, 


or 1173-054 feet per second. 





In the sketch, C is a vertical cylinder, the lower interior portion 
being preferably constructed of some slowly conducted material. 
P is a plunger truly fitting the upper portion of the cylinder C and 
nearly, though not quite, touching the 
lower. D is a cylinder uniformly and 
rapidly rotating about its axis. 
ments are e so that this cylinder 
may be provided with an envelope, upon 
which may be bg tiles gre 74 
metallic pencil q, whi il rises 
falls with the at tbs P. The lower end 
P, of this plunger is covered with non- 
conducting material, merely as a safe- 
guard, but Ido not think that either it 
or that of the cylinder will be necessary. 
First let the plunger P without being 
loaded by any of the superincumbent 
weights as shown, be allowed to fall 
freely, a clear opening being given to 
allow the gas or air in Sto escape. At 
the moment that the plunger is released 
the pencil is put into communication with 
the revolving cylinder D and will trace a 
spiral upon it. The time occupied for 
any particular movement of the plunger 
will be faithfally i by the 
number of turns of D. It is easy to see 
that if Dis revolving rapidly, and that 
the paper covering thereto be divided 
into a great number of equidistant, 
parallel, and vertical lines, the minutest 
fraction of a second will be recorded. 
The time that the plunger would take to 
r _. descend a certain distance uninfluenced 
by anything but gravity is known, and the difference between 
this and that recorded by the instrument will give us the means to 
calculate the effect of friction upon the plunger, and under 
circumstances exactly similar to those that we shall have to deal 


Now raise Se eee again and load it to any desired extent 
by the weights W W. Fill the space S with any gas or air that it 
may be desired to experiment with so as to obtain y. Note the 
absolute pressure, close the communication between S and the gas 
or air supply, and let the weighted plunger fall. The curve now 
traced br the cylinder D will be entirely altered in character, 
and would, I am sure, be very interesting to analyse. The data 
that we should be of would be the following :—(1) The 
initial absolute pressure ; (2) the total work done upon the gas for 
this is equal to the weights of the plunger and load multiplied 
by the distance through which the plunger falls before being 
brought to rest by the compressed air or gas—less, of course, the 
amount of work due to the friction of the pl as already 
calculated if?) - — rope tronghout the owed 
ression ; g, No. 2, divi y length of fall as registe 

by the pencil g, and by the area of the re gl (4) the ratio of 
compression, being the whole s 8, divided by the least space 
left as indicated by the pencil g. This indication will be unmis- 
takeable, for upon reaching its lowest point the plunger, with the 
great pressure underneath it, will immediately commence to return, 
and the fact will be most undeniably recorded upon the cylinder D. 
desirable amounts of pression can be obtained by ° 
lating the weights W. To obtain the fifth desideratum, namely, the 
highest pressure, or the pressure when the plunger is at its lowest 
me I would propose the use of a very small tube V, whose volume 
owever, must be included in 8, the total space. This tube is 
closed at the end of its bent outlet by a tiny valve capable of being 
closed to any degree of tightness by an adjustable spring, Let 














this little valve just dip below the surface of some liquid, and while 
making experiments, screw it down until nothing but a minute 
bubble can be detected, when the ry poy is attained in 
the space 8. The actual pressure that did exist may then be 
obtained at leisure by a mercury column or other means, and to 
the test nicety by raising the pressure in S until the little 
bubble appears as before. 

Everything is now at hand, but the record on the cylinder D 
would alone be sufficient, for it would only be necessary to compare 
the curve due to gravity alone, and that influenced by the pressure 
underneath the plunger. We have also the ratio of compression 
and the initial and final pressures, When compressing, the plunger 
would keep increasing its speed until the pressure inate 8 was just 
equal to the mean effective, after which it would rapidly come to 
rest. The compression would take place far too rapidly for any 
appreciable heat to be lost, and the apparatus can be used to find 
for all gases, or steam even, by simply keeping the cylinder at 
the same temperature as that of the steam before compression, 
The main point is: Will anybody undertake the experiments? [ 
fear not here, but I should not be at all surprised to see the 
Americans doing so with their usual commendable and go-a-head 
propensities, 

In another portion of Mr. Donaldson’s letter he says that the 
dynamical specific heat of air—under constant pressure I suppose 
he means, though not so expressed—is not 18345 foot-pounds, 
Who in the world said that it was? I must, I suppose, finish up 
by recapitulating the stat ts I made in my first two letters 
upon this subject; but I must first intimate that I do not wish to 
know what Maxwell says that Rankine said, for I know personally 
by the exercise of my own ears, and understanding, that which he 
—Rankine—both said and taught. 

As for myself, I said and say that Regnault carefully determined 


Pp’, y was determined by Laplace’s formula from the velocity of 





sound in dry air at 32deg. Fah., experimentally obtained; and 
Mr. Donaldson has brought nothing forward to prove that the 
experiments I referred to were doubtful in anything but a very 
minute degree. Those quoted by your correspondent are not 
worthy of the name. Furthermore, I shall believe in Laplace's 
formula until someone can advance one more trustworthy, and this 
does not appear probable at present. 


From = and y the dynamical specific heats of air were obtained 


and afterwards expressed in terms of that of water at 39-1 deg. 
Fah., and not at the temperature of melting ice as Mr. Donaldson 
has once told us—that is, that the dynamical specific heats of air 


in foot-pounds as obtained by means of ad and y were divided by 


J or 772 “0g nomen so as to express them in terms of that of 
water. The dynamical specific heats of air have no more to do 
with J than the man in the moon, and it would not matter to them 
if J did not exist. This latter was itself computed without any 
reference to the properties of air, by agitating a liquid, and noting 
in a delicate manner the rise of temperature for a certain amount 
of work expended. If J should be found to have a different value, 
so then would the specific heats of all the gases as referred to that 
of water, but the “‘joiner’s fit,” that so curiously troubles Mr, 
Donaldson, would always be there. 

I have now, Sir, to thank you for so courteously inserting my 
letters, and trust that I have been fortunate enough not to have 
wearied you or your readers ; but unless Mr. Donaldson can reall 
bring something forward that is novel upon the subject, and whic! 
I have not almost got by heart as I have all that has hitherto 
appeared, I must, with your permission, withdraw from further die- 
cussion upon the values of y and J, still however, retaining the 
same affectionate regard for them that I had at first, in spite of 
Mr. Donaldson’s scepticism. ANTHONY 8S, Bower. 

St. Neots, May 11th. 


Sm,—I only glanced cursorily at first over Rankine’s demon- 
stration of the formula for the velocity of sound based on elemen- 
tary principles and operations given in Maxwell's book, and did not 
take due notice of the following statement :—‘‘ Hence the velocity 
of sound for the same sah pe is the same, whatever may be 
the pressure of the air.” ing curious to find out how Rankine 
had succeeded in proving that to be true which we know by the 
observation of natural phenomena not to be true, I have since 
carefully studied the demonstration, with the following results :— 
Notwithstanding the ipse dixit of Maxwell, that Rankine has proved 
that the velocity of sound is independent of barometric pressure, 
and the ipse dirit of the writer of the article in the “ my er 
Britannica,” ‘‘ that the formula for the velocity of sound,” believed 
before the advent of the jin de siécle scientist epee to be only 
approximate, ‘‘has been proved by Rankine to be exact,” I have 


discovered not only that the formula, viz, U2 = Eg H _ 7 9 U, if 


Laplace’s assumption be correct, cannot be obtained at all by 
Ruankine’s method, but that the velocity of sound can by his 
method be proved to i as the b tic pressure decreases, 

I cannot e you to grant me more space than is absolutely 
necessary, and, therefore, refer those who wish for fuller details to 
Maxwell's book. I have marked Maxwell's equations by the same 
numbers as those used in his book—my own by letters, Rankine’s 
investigations are based on the assumption that the wave of sound 
moves in a homogeneous atmosphere of uniform density with con- 
stant uniform velocity. We know that theaverage velocity decreases 
as the distance from the source of sound increases, and therefore 
for this reason alone — formula mepronaclae exact. Let A 

wo rs rallel planes moving 
in the direction s bm by the arrow, at 
right angles to the surfaces of the planes, 
with the velocity of sound at any t 
corresponding to the point reached in the 
path of the wave of sound. Rankine has 
assumed that each plane moves with the 
same constant velocity U, and therefore has not proved, as Max- 
well asserts he has done, but has at the outset assumed that the 
velocity of sound is independent of the variation of pressure caused 
by vibration in the hom eous atmosphere. 

If Q be the number of units of mass in a column of air of uni- 
form density, with base equal to unit of area and length equal to 
U, and v be the length of a volume of unit of mass at pressure p 
and temperature ¢, then 9 qn 

c= ves » *. 


If U be the velocity of the substance at plane at A in the same 
direction as U, v, the volume of unit of mass at pressure p, and 
temperature ¢,, and Q, the number of units of mass which pass 
through unit of area of ye A in unit of time, then 2) 

am BUS 2. wc eo wo ow G 
Similarly if 2%, v, Po, to, and Q, represent the same quantities at 
plane B, we shall have 





B A 





—_——> 











e9e MU — tye os st ee 6 
On these equations Rankine, according to Maxwell, remarks :— 
‘The distance between the planes A and B remains invariable, 
because they travel with the same velocity. Also the quantity of 
the substance intercepted bet them remains the same, because 
the density of the substance at corresponding parts of the wave 
remains the same as the wave travels along. Hence the quantity 
of matter which enters the space between A and B must be equal 
to that which leaves it at B, or 
Qi = Qo = Q (say). 2 ee © (A) 
(5) 


m4 =U-Quy,u,=U-Qy,... » 
So that when we know U and Q, and the volume of unit of mass, 
we can find w, and u,.” 

Why has Maxwell; copying, I pone, Rankine, used the word 
“say” in equation (4)? Clearly because the relation between 
Qi, Qe, and Q stated by the equation is simply an assumed 





Hence 
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relation, Accepting, however, the assumption as correct, we 
e 
wa % = Pas Po ToS. aa iat (A) 
% Pits ‘Pi U-u, 


in which m = 1 if Laplace’s assumption is correct, 


On Rankine’s assumption, therefore, that the velocity at plane A 
is the same as at plane B, equation A shows that U, is U;, 


according 88 P, is - P,, or the direction of the change of 


pposite to the direction of the moving force pro- 
ducing that momentum. (Quod est absurdum, Therefore we must 


have %. Ps v, according a8 ps is P,; and therefore the velocity 


tum i 





at plane A is 9 than the velocity at plane B, according as p, is 


< Poy te, the velocity increases as the pressure decreases, These 


changes in the values of P} and p, are due to action and reaction of 
forces within the mass of the air, not to changes of temperature 
from external causes allowed for in the accepted formula, and are 
therefore exactly on all fours with the changes in value due to 
variation in barometric pressure. Since the velocities at A and B 
are not equal, we may denote the velocity at A by Uj, that at B 
by U,. If the average velocity U were, as assumed by Rankine, 
constant, it would be a mean between the velocities U, and U, at 
each point of the path of the wave. 3 

Leaving out of consideration the error involved in assuming that 
the velocity at A is equal to the velocity at B, equation (6), viz., 
~~ Pr = Qa - vq) is wrongly stated. The left-hand member is 
negative, the right-hand member positive. It was, however, 
necessary to make this error at this stage of the demonstration, 
in order to make both members of equation (7), viz, p, — p. = 
Q? (vg —%) of the same sign !! ! 

Equations (2), (3), and (6), correctly written, are:— 


nm Whee ics cet @ 

Qvy wm Ug — Gps 0s «ets ew te we |) 

Pa — Pi = Q(t — tg) 6 ww we ee CD) 
and therefore equation (7) becomes 

Pe — Pi = Q(U, — Uz) - B(x, -%) « « (F) 

oe. Q? (uy — %) — (G) 


% — ¥ Uy —- U,—% + 4, 
Equation (10) is also incorrectly stated. E is not equal to 


(Pa PI), but to SPs — 71), In the paragraph following, it 
i athe 
is stated that since v, is nearly equal to v,, either of them may be 
taken to be equal tow!! For equation (10) we have 
— (Ps - Pi) _ __ Ma (my ~ He) _ 
E= aon | weoaee, ° * (H) 
and for the uniform velocity U 
page = nants, Be 


My — Ug v% 


1 
vg. (By F. a 


_ U, - Ug - m+ Me 
Uy — Us, P 
if Laplace’s assumption is correct. 

Equation K confirms the correctness of Earnshaw’s opinion .and 
of Parry’s experimental observation, since the sharper and louder 
the explosion the greater will be the ratio of p, to p. Its value is 
probably the same for all densities, Although the velocity of 
sound in dry air is ter than in the moist air of the atmo- 
sphere, because the elasticity of the former is greater than that of 
the latter, the average observed velocity of sound is about 20ft. 
greater than the theoretical velocity calculated from the formula 
U= nud by putting © equal to experimentally ascertained 
values of y, notwithstanding that is probably under every atmo- 
spheric condition greater than EB , and is certainly so in the case 
of moist air. It follows therefore that, under every atmospheric 
condition, the product of the first and third factors of the 
right-hand number of equation (K) is greater than unity, and 
consequently the value of ‘y much less than 1°408, the value 
determined from the equation U2 = y gH by adopting 1090ft. as 
the value of U. If therefore Regnault’s value of the specific heat 
of dry air is correct, the true value of J is very much greater than 
772 foot-pounds, 

Herschel, the writer of the article in the ‘‘ Encyclopxdia 
Metropolitana,” approves of the value 1‘346 for y. With this value 
the formula U? = y fi H gives 1066ft. per second as the theoretical 
velocity of sound, Herschel’s article is dated 1830. I have not 
been able to find any account of independent investigations of the 
value of in works published since that date, The ‘ Encyclo- 
pedia Americana” does little more than refer its readers to the 
‘Encyclopedia Britannica.” 1t does, however, state that it has 
been found that for y ca gen | a foghorn is better than a trumpet, 
and a trumpet better than a vhlello-ansther proof of the utter 
absurdity of trying to find the value of y from the observed velocity 
of sound. No further knowledge, therefore, on the subject of the 
— of sound seems to have been contributed by scientific men 
since 1830, unless the demonstration just given—by Rankine’s 
method—that the velocity of sound increases as the pressure 
decreases is to regarded in that light. Corresponding to the 
value 1:346 of yy approved of by Herschel, and ‘2379 Regnault’s 
value of the specific heat at constant pressure, the value of the 
dynamical specific heat is 203 foot-pounds, and that of J 854 foot- 
pounds, WiLtiam DonaLpson, 
May 16th, 





SCREW PROPELLERS. 

Sir,—It is a difficult matter to discuss with Mr. Harrison, of 
Boston, as long as he denies actual facts, such as reiterated in the 
editorial remarks under his letter. Mr. Harrison seems so entirely 
to have misapprehended the theory of propulsion, that improve- 
ments in his views on these matters must be slow. 

Suppose a ship to be moved, then this can only be effected by 
moving other bodies, for example water, in the opposite direction ; 
the common centre of gravity for all the masses moved remaining 
undisturbed. As the cohesion of the water is so extraordinarily 
small, compared with solid bodies, the propeller can only move 
large quantities of water by the means af a diminution of pressure 
or vacuum in front of its blades; natural laws do not grant any 
other way to drag the water towards the propeller. Now, just over 
the surface of the sea, a vacuum represents a different pressure of 


2111 Ib. per square foot, 16ft, under the surface 3140 lb. per 
square foet. So it is a considerable force with which the water is 
dragged. Consider now the greater part of the water, thus drawn 





against the course of the ship, to passthrough the propeller. Then 
it pertains to matters relating to the shape of the stern, the 
efficiency of the propeller, &c. &c., how great the additional thrust 
from the reaction of that water becomes. The main thrust is 
derived from the diminution of pressure, or vacuum, on the passive 
sides of the blades, as explained in my letter in THe ENGINEER of 
February 6th, 1891, and as this vacuum, caused mainly through 
centrifugal force, becomes a certain function of the revolution, 
while the sli is quite another function of the revolutious, &c., 
then the slip has no real signification whether positive or negative, 
or, to borrow a quotation from Prof. FitzGerald :—“ All that appears 
mechanically is, that there will be no thrust unless the water acted 
on ty the propeller is left astern, on the whole, faster than it 
would be if it had not been acted on.” 

Negative slip is a bad sign; it shows that a comparatively small 
part of the water acted on passes through the propeller—the 





reaction from the active sides of the blades is consequently lost or 
reduced, In so far it is a credit to American engineers if negative 
slip has been avoided; but the manner in which Mr. Harrison 
and Mr. Isherwood understand the theory of propulsion is no 
credit to them. 

In the said letter of February 6th, I explained that a propeller 
weighing 0°35lb., 1ft. diameter, and average pitch, momentof inertia 
=0°0011, round the axis of gyration in question, flies up to a 
distance of 200ft. when given seventy or seventy-two revolutions 
per second; the work performed was then 200 x 0°35 = 70 foot- 
ear yg | the efficiency was 64 cent., but, considering the dif- 
erent frictional resistances, resistance of the air against the 
propeller, as long as the cord was pulled, &c., it required a work 
of the man equal to 125 or 130 foot-pounds to make the pro- 
peller ascend 200ft. in the air. As a matter of scientific im- 
portance, I remarked that the ter of this distance 
was traversed with negative slip, about 40 per cent. negative slip. 

It is especially, as explained, the centrifugal force through 
which the sir is removed in front of the propeller blades, pro- 
ducing a different pressure sufficient to cause the propeller to 
start upwards, a like a bullet, much over 100ft. per second. 
If Mr. Harrison dived a little deeper into the matter he 
would easily have recognised that to give the propeller in question 
100 revolutions per second — more power than what a man 
ordinarily is able to accomplish. The angular velocity at 100 
revolutions per second is about 630ft. per second, so the energy 
stored in the said propeller—when I is the moment of inertia, w 
the angular velocity—becomes 4 I w? = 4 x 0°0011 x 630? = 199 
foot-pounds, Add to this the different extra resistances, and the 
man would have to perform a work equal to 240 foot-pounds ; 100 
revolutions per second would make this propeller rise 400ft. into 
the air. Mr. Harrison considered the calculations too elaborate, 
but I do not think that either the apparatus or the mathematics 
used could be very much simpler, when all the different results of 
the experiment should be obtained. I should, however, be thankful 
if he could point out a simpler method. 

; In a let it only be ee that a ~ blades of . 
arge propeller a circumferenti rey “4ft. per secon 
when lates tt. under the surface, then a complete vacuum, 
representing a different pressure of 2500 lb. per square foot, arises 
near the tips; when the blades move 16ft. under the surface, a 
circumferential speed of 56ft. per second is required to create a 
complete vacuum, on the passive sides of the blades, which now repre- 
sents a different pressure of 3135 1b. per square foot. A plane, 
moved normally to itself, requires the same speeds, at the same 
distances under the surface of the sea, to create a complete vacuum 
on its rear side as mentioned with this said large propeller, but a 
smaller propeller creates the vacuum with less circumferentialspeed 
on account of the greater influence of the centrifugal force. 

The proof for these manifestations of natural laws is so simple, 
that Mr. Harrison probably very easily can make it for himself. 

Copenhagen, May 15th, H. C. Voer, 


Srr,—1 am very much astonished, and I t exceedingly, that 
Professor FitzGerald should think I am in the very least satisfied 
with his solution of the question proposed by me. I thought my 
letter of the 26th ult. was clear enough. I ask for a machine on 
land where one couple will give a thrust, to which he replies by a 
sketch of a small model with two couples, which will, doubtless, 
give a small thrust. I never doubted that two couples could do it, 
and because I agree with him on this point, he says I ‘‘seem to 
admit” that a screw will do on land what I said it could not do. 
Most emphatically I do not admit anything of the sort. 

I am perfectly aware thata screw jack can be made to lift a 
weight, but I am also equally well aware that if you put a smooth 
pr ball on the top of a jack—between it and the weight—that 


it will then do no lifting atall. Why? Because I have eliminated 
the resisting couple. Iam not aware that I said or inferred that 
‘* water had inertia only in virtue of the cohesion of its parts.” I 


simply do not admit that inertia is a ‘‘force”—it has no ‘‘ vis”— 
and a second “force” is necessary if Newton’s second law of 
motion holds . 

In my last letter I asked for a diagram of the forces, and, 
really, if this is not forthcoming, it seems hardly necessary to 
discuss this point further. 

I consider the ‘‘ humming-top and rabbit trick” an exceedingly 
pretty one, and a very _—a device for trying to get the blind 
side of Newton's second law. The Professor appears to be angry 
with me, and rebukes me. Certainly it is audacity on my part to 
offer to break a lance with one of the leading “knights of the 
screw propeller,” so completely cased in mathematical armour of 
triple brass; but I am afraid ‘Sir Maurice” is chiefly incensed at 
my daring to question one of the edicts of an anointed high priest 
of the “cult.” My criticism was made after a very careful study 
of the paper referred to. 

My quotation was taken from a ‘‘ proof” of Mr. Barnaby’s paper 
—verbatim as I quoted it:—‘‘2. The revolutions per minute are 
proportional to the speed and inversely proportional to the 
diameter.” Professor FitzGerald’s version is very similar, but it 
has a small addition, “‘ For a given efficiency.” This trifling 
addition gives a very fine loop-hole for retreat, for if the result 
does not ‘‘ come out right ”—and it frequently will not—the reply 
is ready, viz., that the ‘‘efficiency is not the same.” The Pro- 
fessor, however, gives the case away by admitting that it does not 
hold ‘‘ for different pitch ratios.” 1t is really most unfortunate 
that I should have used @ in both my equations, which have 
nothing to do with one another. I regret exceedingly if I should 
have caused any misconception by it. 

The two laws exclude one another implicitly: (1) H P = @. D? V3 
implies that it holds good for all pitches and revolutions, and it 


does with certain corrections ; whereas (2) Revs. = =° 4 pk have 


changed to S—I do not admit as a “law” at all, neither does 
Professor FitzGerald, except where the pitch ratio is the same and 
“the efficiency is the same.” 

= is certainly not a constant. One law or the other must be 
untrue, and if Professor FitzGerald believes D V and H P cannot 
be kept constant with an alteration of pitch, then it appears to me 
that both laws are purely imaginary. 

The question at the end of Professor FitzGerald’s letter 
evidently shows that he does believe in Lawl. So dol. If he 
does not, then I utterly fail to see the point of it, especially as he 
does not safeguard himself by saying ‘“‘for a given efficiency,” 
coupled with some remark about the ‘‘ pitch ratio.” 

I do not think I have allowed my algebra to “run away with 
me.” I think I have it well inhand yet. The Professor’s inference 
from my suggested rule, viz., that ‘‘C »2 x pitch ratio should be 
a constant,” appears at first sight very ee, It is not a fact, 
and the reason is, that though I said D can be kept constant, I 

2 
never wished it to be inferred that it was equal to ( M4 ) R 


Cx is only a tabular number. The rule I suggested was only for 
maximum efficiency, which, after all, is what every engineer is 
looking for. 

However, to be practical, for the proof of the pudding is in the 
eating. Will my rule—not a fancy one, but cne on, I 
think, scund reasoning—bring out the correct result ? 

R (per second) = / 29 (in feet) 





bi atien * af P (in feet) 
I will take all the cases in Mr, Barnaby’s paper (appendix). 
Calculated Barnaby’s Difference 
Revolutions, Revolutions, per cent. 
2+ ee eee | Sree 26 
a 123. . 141 15 
© xs, os ver! “ont TY ee 80 .. 1°25 
Sips ce as 08 eee 85 .. 5 
| ee eee 103. 103 correct 
Viaardingen Pi meer cs 5s) SEE ce G6 correct 
(observation) 


If my arithmetic is right, in all these cases, exce 
results are very close to one another, In that parti 
diameter was limited. Omitting this one—which is a 
one, and which very ogg would not give a maximum efficiency 
—the difference is about 2 per cent. e Viaardingen—I must 
really apologise for using these in this case also—actually shows 
the result as exact for the maximum efficiency. In any case Mr. 
Barnaby only pretends these constants will make it ‘ possible to 
determine approximately,” &c. &c., and it would be unreasonable 
to expect more, just as one would hardly expect a surveyor to give 
the exact length of Oxford-street with a 2ft. rule. His result 
would be approximate only. If Professor FitzGerald is not tired 
of me, I propose next to attack the revolution of the wake ques- 
tion—‘‘ and some angular velocity must be imparted to the water, 
else there will be no thrust, and ne work done by the engine ”—by 
referring to the De Bay propeller, which gave no revolution of the 
wake, and gave 25 per cent. more thrust than an ordinary screw 
propeller. 

* Angular o' tum,” I think, implies circular 
movement. If rotation be xi/, another of the Professor’s axioms 
has ‘‘ gone by the board.” 

Another statement, ‘‘ near the centre of the screw the pitch of 
the rifling, so to speak, of the screw’s wake would be more rapid,” 
is diametrically d to Rigg’s experimental results. Are there 
any experiments which will support this statement ? 

**Slip” is a grand subject, which shows a fine scope for the 
imagination. Is it an advantage or a disadvantage! Authors 
differ, but Barnaby says, ‘‘ If there is no slip there is no propelling 
action.” Authors are chary about even giving a ‘definition of 
slip,” and confine themselves to a formula— 

Pitch x revolutions — speed 

Pitch x revolutions =~ 
I think the only definition which will fit facts is—Assuming speed 
of screw = pitch x revolutions (which in parenthesis I think is 
wrong), the ‘‘slip” is the correction required to make theory agree 
with experiment. Of course, it varies with ‘‘different efficiencies,” 
for different pitch ratios and, I may add, revolutions. Sometimes 
it is even called ‘‘ negative slip.” 

I must beg to thank Professor FitzGerald for stating his case so 
very clearly in his last letter, which I have read since the preceding 
was written. I think it will be quite plain to anyone who 
reads his letter carefully to see where the “rabbit” is put under 
the hat. Having made the statement if “‘a shilling is not bread, 
the possession of a shilling cannot enable a man to buy bread ”— 
which I am afraid I cannot quite understand—he then asks a 
question which I quite agree with, and then at line 23 he very 
calmly “‘ pops the rabbit under the hat.” 


one, the 
case the 
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Slip = 


It is really a very re piece of sleight of hand, and well worth 
—_ study, but I am afraid that logically it is a “ vicious 
circle ”— 


FORCE AS SHIFTED BY PROFESSOR 
FITZ CERALD AT LINE 23. 






rt 





<—<is FORCE OF ENCINE 
The Professor accuses me of denying Newton’s second law, but I 
think the diagram attached shows that he himself is trying to 
evade it. I am quite prepared to admit thatifa ‘‘free body A... 
at rest... be caused to move by another body B.. .” that a force 
will be exercised by A on B, but I absolutely deny that a body C, 
which is not connected to A by cohesion, can be taken to exert a 
force on B. To make my meaning plain, if a horse draws a body b 
means of a rope, the force the body can exert on the horse depends 
on the insertia of the body, but also on the cohesion of the par- 
ticles of the body, for if there is not sufficient cohesion a small part 
of the body will be detached by the horse’s pull. 

is appears so self-evident that I cannot conceive how Professor 
FitzGerald can state—lines 11 and 12—‘‘ It is not necessary for 
A... to have cohesion of its parts.” I don’t suppose the 
Professor would think of setting a horse to draw a ton of nails by 
fastening him to one—or a dozen—of them. 

Ihave no desire, and have had no intention, of denying Newton’s 
laws of motion. I have not shifted my position by one inch, and I 
have so clearly defined it that I may say I have ‘‘ burnt my ships,” 
and so rendered my retreat impossible. The foundation of the 
theory of screw propulsion is quite rotten, I think. It is founded 
ona ‘vicious circle,” and is directly against the second law of 
motion. 

I know I shall be accused of “flying in the face of Rankine” 
as well as the other authorities on the screw propeller, but there 
is hardly one single axiom laid down by Professor FitzGerald 
which I think cannot be attacked and upset, even those of which 
he says there is ‘‘no doubt.” The basis of all calculations, 

of screw = revolutions x pitch 
is, lam afraid, fundamentally wrong, and, as it will not agree 
with facts, the term “slip” has been invented to bring these two 
into harmony—sometimes ‘‘slip” has to be call negative. 
Some writers say “‘ negative slip ” does not exist, but I think 
facts are not wanting to show that every screw propeller has part 
of its blades working at negative slip at ordinary practical speeds ; 
by this I mean that some part of the screw is retarding the 
advance. Yarrow and Co. suspected this to be the case as long 
ago as 1879. It is the essential fault of the screw which caused 
Griffiths to make the statement that no screw propeller is very 
much better than any other. 
London, May 19th. R. DE VILLAMIL. 


THE PROCESS OF SILVER PLATING, 


Sir,—With great deference and respect I beg leave to demur to 
the etymology of ‘‘ plating,” as given in your review of Mr. Bonney’s 
book—THE ENGINEER, May 8th, p. 374. It is quite true that plata 
is Spanish for ‘‘ silver,” but there was also a word with the same 
meaning formed on the Latin argentum, but now I believe obsolete. 
According to Wedgwood, silver acquired the name plata becanse it 
was beaten into plates, to be used for the manufacture of divers 
articles, It is in the highest degree improbable that the Sheffield 
workman who inven’ silver plating knew this, and it seems 
natural to suppose that the process of applying a plate of silver to 
an ingot of copper should be called “ plating,” the phrase ‘‘ plate 
of metal” or “‘ metal plate” being then well known. In this sense 
plate” has no more connection with the Spanish plata than it 
has in ‘‘ plate glass.” 

Mr. Bonney’s account of the process of silver-plating is not 
quite correct, the silver being caused to adhere to the copper by 
fusion alone, without rolling. The plate of silver is carefull: 
bedded on the ingot of copper, which has been previously plan 
and scraped, and the whole bound round with wire. A little flux 
is then put round the edges of the silver plate, and the whole 

laced in a furnace. At the moment of fusion of the silver, the 
ingot is withdrawn and allowed to cool, when the two metals are 
found to be so firmly united that nothing can separate them. The 
operation is one of very great nicety, considerable experience being 
required to know exactly when to take the ingot out of the furnace. 
Mr. Bonney can never have seen silver plating actually =“ 


(For continuation of Letters see page 412.) 








Tue late M. Cahours has bequeathed one hundred 
thousand francs to the Paris Academy of Sciences, for the 
encouragement of meritorious scientific students, 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


+,* All letters intended for insertion in THe EnaGineeR, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
pagent, A for publication, but as a proof of good faith. No notice what- 
ever can taken of y icatu 

*.* Wecannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Car Buitper.—We have not the American address. 

writing to the “‘ Railroad Gazette,” New York. 

E. F.—You will find the information you ask for in the excellent little 
treatise by Lardner on the Steam Bngine, published by Lockwood in 
Weales’ Series. 

J. R. (Accrington).—We can make nothing of the paragraph you have 
sent us. So far as can be judged the invention belongs to the Keely 
motor family, probably a distant cousin. 

F. H. (Mhow).—Your sketch shows a very common form of clock escape- 
ment, with one leg of the pallet anchor longer than the other. There 
is nothing new or patentable about it. 
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SCREW PILES. 
(To the Editor of The Engineer.) 
Sir,—We shall be obl if any of your readers could name any good 


work gi full c and dimensions for the T pro) m of 
screw ae — nets TRB. 
May 19th. 
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0.6 She change ADVERTISEMENTS. 
Jor Advertisements of four lines and under is three shillings 
“for every two lines afterwards one ‘shilling i. 3 odd lines are 
charged one shilling. The line a seven When an advertise- 
ment measures an or more, the charge is ten shillings inch. AU 
single ad’ ts from the country must be accompanied by a Post-office 
sent sigue vl porn Fe ae will a inserted with all 
rity, re can’ in such 

All except week: edvertiooments ate tabon subject to this condition. eee 
Advertisements in “‘ ordinary" “special” positions 

wilt be conte — 


Advertisements cannot be inserted unless delivered before 
o'clock on Thursday evening; and in consequence of oe 
AiSFeRAriGut tat stahding advorlacmohe show arrest sk 

en’ 
later than Three o'clock | Wednesda see 





one MEETINGS NEXT. WEEE. 
& INSTITUTION OF OIviL EnGIngERS.—Tuesday, May 26th, at 25. 
Great Georgo-street, Westminster, 8.W., 8 p.m. ‘Annual general meeting, 
© receive the report of the council, and to elect the council and officers 
for the ensuing year. 
Tae Feperatep Instrrution oF Minina ENGINEERS.—At the Institu- 
ee of Civil Engineers, 25, Great George-street, Westminster. Papers to 
4 Thursda May 28th. President's inaugural 
Wi Notes on Coal Dust,” by Mr. Henry Hall. ‘*On.Locked Coil 
re a by Mr. Wm. Foggin. “The Economical Use of Steam in 
_ ngines, with results of Experiments,” Mr. John McLaren. 
The fields of New South Wales,” by Mr. Geo. e Walker. ‘The 
Doalfietds of Australasia,” by Mr. 8. Herbert Cox. ‘The Detection of 
re-damp,” by Professor F. Clowes and Mr. James Ashworth, Friday, 





May 29th, at 10 a.m, ‘Reports as to the Fumes prod by the 
Explosion of Roburite, Tonite, and Gunpowder.” I, Chemical Report, by 
Dr. P. Phillips Bedson. IT. Medical by Dr. David 

and Dr. George H. Hume, 11. Joint Statement of 

Recommendations, by Dr. P: Phillips Bedeon, Dr. David ,and 


Dr. ee ume. IV. Appendix to Re 

Electrical Safety cen aa for Cages, 7 Mr. John Yates.’ An Exhibi- 
tion of Electric Miners’ Lam be shown during the course of the 
meeting. Visits: Thursday, May 28th, 10 a.m. to 10 p.m.—The General 
Electric Power and Traction Conn: Soe Tramcars at Barking. 
.m,— Millbank-street Station of me 


y 
the King W: 


Railway. ition. 
8.80 Fie ord Station of the London Electric Supply Corpora- 
tion, Limited. 10 a.m. to 4 pm.—The General Electric Power and 


alden-crescent, Kentish Town. 10 a.m. 
y's Electric 
ig. jeneral Electric Power and Com- 
pany’s Electric Launch Station at Platts Eyott, Hampton. 
Society or Arts.—Thursday, May 28th, at 4.30 p.m, Indian Section. 
OB (Punjab st Indian History,” by Charles Lewis Tupper, B.A., Bengal 
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FACTORIES AND WORKSHOPS. 


Tue growth which characterises the trades and manu- 
factures of the United Kingdom, and the changes by 
which they are affected, meet with several incidental 
illustrations of considerable interest in the official reports 
on the operation of the law relative to factories and 
workshops. Such is the case with the recently issued 
report of Mr. Alexander Redgrave, the chief inspector 
under the Acts, treating of the past year. As an instance 
of manufacturing development in a very important 
branch, we find that the making of brass was com- 
menced in Birmingham in 1740. Connected with this 
industry there were, in 1780, 50 separate establishments. 


y | In 1821 there were 112, in 1847 there were 301, and last 


ear there were 786. In 1835 the brassworkers employed 
in Birmingham were 1786, whereas last year the number 
had become 33,700. The extension of the trade is also 
shown by the annual consumption of copper, which in 
1865 was estimated at 19,000 tons, and during the past year 
at 88,290 tons. But there is another and very different 
kind of ng carried on both in London and the 
provinces, which seems to excel all others in the rapidity 
of its growth as measured by the last two or three years. 
We allude to the seemingly humble occupation of the 
bootmaker. One report declares the present prosperity 
of the boot trade to be nothing less than ‘“ wonderful.” 
Possibly it may be accounted for by the general increase 
in the population, combined with the higher wages 
received by the working classes. As tokens of what is 
going on, the official record states that in certain locali- 
ties oo oe | devoted to bootmaking, within a recent 
period “ whole streets of workshops have been opened out 
and many new factories erected.” In other places of a 
similar character large workshops have grown into fac- 
tories, by means of the introduction of gas engines. In 
the East End of London the development of the boot 
trade has helped to bring about a very marked improve- 
ment in the condition of the workpeople, at least, in 
regard to those who are employed in the making of heavy 
goods. It is singular that the foreign workers have 
been prominent in bringing about this change, and 
certainly it was their condition which presented the 
widest margin for improvement. Combining with the 
English element, these succeeded in putting “an end for 
ever to the demoralising slavery of the death-dealing 
domestic labour.” Properly constituted workshops now 
take the place of the ‘sweaters’ dens,” and the 
“ greeners”’ are no longer made the slaves of the sub- 
contractors. But the domestic system still. prevails in 
the light boot and shoe trade. This is described as 
essentially an English industry, carried on by men in 
their homes, where, with their wives and ‘children, they 
earn much money, some families making from £4 to £5 
per week. But the children are said to suffer, and the 
system is not one to be approved. In Northampton, as 
might be supposed, the boot and shoe trade is rapidly 
increasing, and several large new facteries have been 
opened during the year, the tendency being, as elsewhere, 
“to have all the workers on the factory premises, 
instead of giving out work to be done at home.” Still, it 
is said, it will take a long time to make any appreciable 
decrease in the hundreds of small workshops in North- 
ampton, especially if the trade continues to increase so 
fast as it has done during the last year or two. Ketter- 
ing, Finedon, and Rushden are among the places where 
the boot trade has made special progress. The last- 
named locality appears to be in a miserable sanitary con- 


, | dition, as a consequence of its rapid growth. 


An attractive picture might be drawn showing the 
advantages—we may say the amenities—connected with 
the performance of trading work at home. Experience, 
however, does not quite justify the picture, and in many 
cases the results are far from satisfactory. ‘The improved 
condition of the East End bootmakers is associated with 
the rule, “‘ No work to be taken home.” If workshops 
are to be constructed on sanitary principles, they must be 
on a certain scale, and if artisans’ dwellings are to be 
habitations properly suited for human beings, the work- 
shops must be separated from them. While trade is 
making rapid advances in Northampton and Coventry, 
accompanied by the building of factories, a great im- 
provement is described as taking place in the dwellings of 
the artisan class. During the past year a large number of 
new streets of very excellent workers’ houses have been 
built in both these localities, “forming quite new towns.” 
These new houses are immediately occupied, and it is 
confidently expected that the census of 1891 will showa 
large increase in the population. It is easy to see that 
every industry to which steam power is applied inevitably 
undergoes a change from the domestic to the factory 
phase. The gas-engine extends this process still further, 
and not only converts, the small workshop into a larger 
one, but aids in extinguishing the domestic system. Work- 





shops attached to houses are not found to be desirable 
laces, and are frequently overcrowded. After all that has 
m said against the factory system as leading to the 
neglect of home, there appears to be far greater neglect 
where the home is subjected to unrestricted hours of 
labour for the earning of wages. 

Coventry, once flourishing by the manufacture of 
ribbons, has lately developed the “ cycle” manufacture. 
This industry has advanced by “leaps and bounds,” so 
that during the past year all the factories devoted to it 
have been enlarged, while new ones have been built. 
The preparations for this year’s trade are said to be 
“enormous.” In addition, we are told, “It is tolerably 
certain that cycles will eventually be propelled by 
electricity, se then the demand will be almost 
unlimited.” The cycle trade in Coventry finds employ- 
ment at good wages for some thousands of men and 
boys, and a few women. The watch trade has been very 
brisk, and now gives constant work to a large number of 
skilled hands. There has also been a great extension of 
electro-plating works, in connection with the cycle trade. 
In contrast to this busy and prosperous scene, we may 
turn to the straw plait districts of Luton and Dunstable. 
The straw hat or bonnet trade is said to have been intro- 
duced from Lorraine into Scotland by Mary, Queen of 
Scots. But the industry failed to take root north of the 
Tweed, so that ultimately it was transferred to England, 
and Dunstable secured the trade. Now Luton takes 
the lead, where the workshops are creditable to the 
employers, from their cleanliness and the absence of 
overcrowding. But the trade languishes, and Luton 
seems disposed to undertake nothing else. If it would 
leave the hats and bonnets, and take to the boots and 
shoes, it would do weli. But all the eggs are in one 
basket, and Luton seems determined to produce straw 
goods or nothing. Thus in one district new factories 
and workshops are being built in rapid succession, while 
in another there are factories and machines waiting for 
work that will not come. 

From Scotland and the North of England there is an 
encouraging report as to the engineering trade. The iron 
and steel trades have been well employed, but profits 
appear to have been small. A reduced scale of profit 
seems to affect many trades, and even bootmaking is not 
exempt from a drawback of this kind. The operation of 
strikes and the rise in wages may partly account for this. 
Progress is shown in the case of pig iron, the production 
of that material last year in the North of England being 
in excess of any year in the history of the trade. The 
rise in wages appears in respect to the Cleveland blast- 
furnace men, who were receiving 12} per cent. more for 
their labour at the close of the year than at its opening. 
Concerning the textile industries, the district inspector 
resident at Blackburn has been much impressed with the 
great changes which have taken place in the town, and 
the surrounding district, during the last thirty years. 
He speaks of a “ prodigious expansion in the trade, and 
a great growth in the population;” but he also notes 
many vicissitudes. Comparatively few of the old and 
long-established firms remain in the business. There has 
been an influx of new men, establishing a new order of 
things. Thirty years ago it was estimated that about 
three-fourths of the factories in Blackburn were run by 
their owners, and the other fourth by people who rented 
them. Now the proportion is reversed, and it is not 
supposed that Blackburn is exceptional when compared 
with other cotton manufacturing towns. The change is 
said to involve a considerable modification in the social 
and industrial life of the district. It has been brought 
about mainly by the rapid development of the limited 
liability principle of co-partnership, the capital being 
held by a very much larger number of individuals than 
in former times. By the inspectors the change is not con- 
sidered favourable, as there seems to be a diminished 
sense of personal responsibility in the observance of the 
Factory Act. This, it is thought, may account for the 
great increase that has taken place in the number of 
prosecutions under the Act throughout Lancashire of late 
years. The list of prosecutions affecting the various 
factories and workshops throughout the United Kingdom. 
including all kinds of industries, is certainly a large one, 
occupying more than two-thirds of the Blue-book, and 
comprehending fully 3000 prosecutions, nearly all of 
which were successful. Some of these were in London, 
where itis not difficult to trace a tendency to impose 
excessive hours of work on young people, though it is to 
be hoped there are few instances in which a young person 
under fifteen years of age is employed from eight o’clock 
one morning to two o’clock the next. But, doubtless 
such cases of oppression would be far more common than 
they are, were it not for the Factory and Workshop Acts, 
and the vigilance of the Government inspectors, who in 
the exercise of their functions, not only protect the 
employed, but virtually secure a fair field for the humane 
and law-abiding employer. 


ENGLISH AND AMERICAN LOCOMOTIVES, 


THE last number of the Railroad and Engineering 
Journal contains a reply to various articles which have 
appeared in this journal on the relative merits of English 
and American locomotives. Most of our readers are no 
doubt aware that Mr. Forney is the guiding spirit of our 
contemporary. We regret that he has written at such 
length that we cannot find space for his article. His 
criticisms are temperate, and in many respects to the 
point, and worth consideration. At the outset, however, 
he takes exception to the fact that we have used his 
name in this discussion. Our excuse, if one be needed, 
is that’ Mr. Forney is a leading authority on United 
States railway practice. His name carries a certain 
weight with it, and it is, we suppose, unlikely that any 
other man in America, equally competent, is in an equally 
good position to take part in this controversy. But we 
respect his desire to remain impersonal, and in future we 
shall speak only of his journal and not of himself. 

The' view taken by our contemporary is that no proper 
comparison can be drawn between the American and the 
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English locomotive. ‘ It is very much as though a native 
of South America should argue with a citizen of this 
country that a mule is a better all-round beast of burthen 
than an American horse. Such a discussion would pro- 
bably be as inconclusive as that of the relative advantages 
of English and American locomotives has thus far been.” 
This is not quite true, because after all has been said, the 
fact remains that the work to be performed by any two 
locomotives remains in its essentials the same. It 
admits of being reduced to given numbers of tons hauled 
at po speeds at a given expenditure for fuel and a ye 
and our contemporary indeed concedes nearly that 
we ask in this connection, by saying, “It ought to 
be within the province of engineering papers in this 
country and in England to ascertain exactly and definitely 
some of the points of superiority and of inferiority 
of their respective engines, and to collect the evidence 
thereof and submit it so as to be more or less 
decisive with reference to the issues to which 
it relates.” Now our complaint has been all along that 
American technical journals have contented themselves 
with making vague statements concerning the superiority 
of American engines, instead of producing definite facts 
which could be examined and accepted as true or 
regarded as false. As our efforts in this direction were 
fruitless, we endeavoured to narrow the issue to the single 
question of the evaporative economical efficiency of 
American and English locomotive boilers. The onl, 
result was a statement that we did not know the tru’ 
about our own engines, and that no one was any wiser 
concerning American engines. In reply we published an 
official statement of the results of half a year’s working 
on all the railways in the United Kingdom of any import- 
ance, and we ed for similar information concerning 
the working of even one important railway in the United 
States. The Engineering Journal now explains why we 
have asked in vain. ‘There isin the United States no 
organisation or authority which collects such informa- 
tion. Many of the companies in this country do 
not keep any account of the fuel consumption of their 
locomotives ; others which keep such accounts do not 
publish them. Few are kept on any uniform plan, and 
the only way to get such reports is by direct application 
to the locomotive superintendents of the different lines, 
who are not all either able or willing to supply them.” 
It seems to us that such an admission, coming from such 
a source, is almost sufficient to end the whole discussion. 
It is tantamount to a confession that the journals praising 
American locomotives really know nothing about them, 
and have elaborated their arguments in favour of them 
out of their own internal consciousness. We are glad to 
find, however, that our contemporary has not been content 
with the situation, which has been indeed sufficiently 
distressing. He has been endeavouring with some sv- 
cess, to obtain the information for which we asked, aau 
he tells us “ that when his sources of supply are exhausted, 
a compilation will be made and submitted as evidence 
as bearing upon the question at issue.” 

Here we might have let the discussion stand, but our 
ouniapepestes not content to adopt such a course, and 
two points which he raises deserve areply. On the 5th of 
September we said that ‘“ the whole discussion turns on 
whether a locomotive boiler has to generate more steam 
in America or England.” That was quite true at that 
date ; and we went on to say that “careful experiment has 
shown that the average performance of English locomotives 
is 500 lb. of steam per square foot of grate per hour.” 
Our contemporary has attached a somewhat more 
restricted meaning to the word “ experiment” than we 
did. But to settle the point once and for all, we may 
repeat what we have had occasion to say before, that 
we did not intend the word “average” to mean 
“maximum,” as our contemporaries insist. We did 
not intend it to be understood that English locomotives 
never did and never could make more than 500 lb. of 
steam per square foot of grate surface. Our contemporary 
can settle the point for himself on the following data. A very 
usual consumption of coal with heavy trains run over 
heavy roads at high speeds in this country is 301b. per 
mile; at fifty miles per hour this means 50 x 80 = 15001b. 
per hour. This will be burned on about 19 square feet of 
grate, giving a consumption of, in round numbers, 79 Ib. of 
coal per square foot of grate per hour. If we take the 
evaporation to be at the rate of 8lb. per pound of coal, 
we have 632 lb. evaporated per foot of grate. But this 
does not represent average practice. If we take the con- 
sumption at the more usual figures of 25 lb. per mile, we 
have 1250 1b. per hour, say 66 1b. per foot of grate and 
528 1b. of steam per foot of grate. In the United States 
we gather that locomotives cannot do with anything like 
25lb. per mile. They seem to require nearly double 
as much, the weights and speeds of the trains being 
the same. We are speaking of passenger trains, 
and we have over and over again asked, without getting 
any satisfactory answer, why this is the case. We 
can only take it for granted that American rolling 
stock is dreadfully hard to pull, and this, we may add, 
finds support in the opinions of drivers in this country, 
who all assert that double bogie cars, especially those 
built in America and sent over here, make very heavy 
demands for steam on their engines. If our contemporary 
will give the consumption of fuel per mile on some first- 
class road in the United States for an express train of 
150 to 200 tons, making, say, fifty miles an hour, he 
will supply some very interesting information, and 
perhaps correct erroneous impressions on this side 
of the Atlantic. To judge from the scanty data avail- 
able, it would appear that the American locomotive 
is compelled to burn nearly twice as much coal 
per mile when hauling passenger trains as wi 
serve the purpose of an English engine. Why this should 

we want to know. Can our contemporary help us? 
Is it because, in the first place, the evaporative efficiency of 
the boiler is low? Is it because, in the second place, the 
engine does not use steam economically ? Is it in the third 
place, because the cars are very hard to pull? Is it, in 
the fourth place, because the road is not really first-rate ? 





Or, a do ee four adverse conditions combine to the 
9 : . 


contemporary ishes 
rian chetnte eels hsherccesieed. 
These letters complain of the effect of climate, of the 
road, of the water, of bad workmanship, and soon. We 
are quite willing to admit all this, but it does not follow 
in any way that an English engine would contend 
against these obstacles with less success than an American 
engine. For example, one locomotive superintendent 
complains that his boiler flues being welded, and the 
water bad, they will not last a year. English practice 
does not recognise welded boiler tubes. Is it to be 
supposed that the American practice is in this case better 
than the English ? 

Finally, our contemporary reverts to a proposition he 
miade long since, which strikes us as being a very curious 
roposition. It is that we should publish drawings of a 
arge English express passenger locomotive, and the 
same of a goods engine. ‘“ When the total weight of 
these engines in working order without their tenders is 


announced, we will prepare and publish similar engravings 
of American locomotives of an analogous type, and of as 
nearly the same weight as possible.” It would appear that 


the Railroad and Engineering Journal is in ignorance of 
the fact that we have published drawings and particulars of 
all the best English locomotives, and that we continue to 
publish such drawings, representing every change in 
practice, from time to time as occasion arises. Precisely 
what more our contemporary needs for the purposes of 
comparison we are at a loss to understand. 





THE COLLIERS’ STRIKE ON THE CONTINENT. 


Tue strike of miners on the Continent is at an end. Its 
sudden collapse is a significant commentary on the efficacy 
of International Miners’ Congresses. When the last gather- 
ing took place at Paris, two distinct parties had two distinct 
nen to put before the Con . The German, Belgian, and 

rench delegates were all for a general and simultaneous 
cessation of work. The whole European continent was to be 
left coal-less, and then the colliers, through their leaders, 
were to be in power, potent to do as they pleased. Delegates 
from Great Britain were more discreet. They were quite 
pecans to talk the question over, but they were not ready 
or a universal rupture. The majority professed themselves 
anxious for an eight hours’ day made compulsory by Act of 
Parliament ; the foreigners were willing to go for a good deal 
less, as they are yet a long way removed from the condition 
of their British brethren, but “‘any means to an end” was 
their motto. Their chief aspiration was for higher wages, 
which would bring them TT nearer the condition of 
miners in this country. They saw in the eight hours’ plank 
of the English labour platform a way to their goal, which was 
@ closing of all coal-pits. Failing to secure what they aimed 
at, they sought the sympathy and assistance of England in 
any struggle they might make on their own account. Both 
were promised, in os in funds. They were asked if 
they could trace English coal if it came into their pom, 
They declared they could. To practical men it seemed absurd 
to think of ear-marking fuel, like boycotting cattle; and 
so it has turned out. The strike has been a failure. German 
and other shipping companies had no difficulty in getting 
supplies from England. One company alone secured 70,000 
tons in Wales, and not an ounce of it was “followed.” Hence 
the failure of the effort to stop mills from running and ships 
from sailing. The lesson is clear enough even for the most 
bigotted Socialist to read. When extreme men of one State 
make up their minds to extreme steps, they must not rely too 
much on promises they get from extreme or merely sym- 
pathetic men of another State. The British delegates were 
unable to prevent supplies of fuel being sent to the foreign 
shipping companies, and the continental colliers were equally 
unable to identify the coal when it came. All they succeeded 
in doing was to deprive themselves of wages, to displace con- 
tracts, and to raise values fora time in England. It is a 
pity that the efforts to elevate the status of the continental 
miners are so ill-advised. They have a very real and pressing 
grievance. Com with their English colleagues, they are 
literally slaves of the mine. They work more hours, and get 
less for their labour, and they are miserably housed, while 
they are scarcely allowed liberty to meet and assert their 
wrongs. But their emancipation will not come through 
congresses and federations, unless these gatherings differ very 
materially from that which recently assembled in Paris. 


COLONEL FOSBERY ON THE MAGAZINE ARM, 


Our magazine arm has fallén among friends. At the 
United Service Institution, on Friday last, as reported in the 
Times, Colonel Fosbery, V.C., read a paper in which it was 
strongly commended. It has borne successfully, so the 
lecturer says, ill-usage, and resisted more complicated mis- 
fortunes than could possibly be the lot of any single gun 
under any circumstances whatever in service. If it were 
objected that its mechanical principles were all wrong, then 
so much the worse for mechanical principles. The lecturer 
admitted that it was good to call attention to any faults 
that could be found, and that the best arm when first issued 
must have features which could be improved as time went 
on, for it would be a great mistake to wait until perfection 
were attained before an arm were adopted for which there 
was a real need. Every rifle must be the result of a series 
of compromises. The German rifle had occasioned serious 
accidents he understood, but these were not published. 
He asserted that no soldier carried an arm that would make 
@ more magnificent record as a weapon of war than our 
magazine rifle. Captain James, late Royal Engineers, next 
spoke, and, after a detailed examination, pronounced the 
weapon excellent. Major Godsall found fault with the 
extractor. Finally, Colonel Slade, commandant of Hythe 
School of Musketry, gave the weapon the highest character 
for accuracy and endurance. He stated that it was the best 
weapon that he knew. All this is very satisfactory as far as 
it goes. Colonel Slade is committed to the rifle, having been 
perhaps most concerned of any one in its adoption, and his 


wil] | Position as commandant of Hythe might tend to deter officers 


under him from hostile criticism of the service arm, and 
these are the officers who have, perhaps, had most ience 
with it. We note this in the interests of sober judgment, 
just in the same way as we altogether objected to over-rating 
the cry that was raised against the arm. Our judgment 
throughout has differed only from what Colonel Fosbery 
urges in the fact that, instead of commending the arm 
positively as the best extant, we have ceuiediel ourselves 














with asking that another should be proved a better before we 
condemned our own, and said that hitherto no other arm 
had, to our knowledge, shown itself to be better. For the 
rest we remarked, as Colonel Fosbery has said, that there 
must be difficulties to get over, but that if the highest 
authorities have threshed out the question, and concluded 
that a magazine arm is desirable, we must grapple with our 
difficulties in a persevering way, and we hope that this ig 
being done. The very small amount of hostile criticism oy 
Colonel Fosbery’s lecture seems to mark progress, 


RAILWAYS, LABOUR, AND MACHINERY. 


Wirnovr expressing any opinion on the evidence that has 
been given before the parliamentary inquiry into the hours 
of labour on railways, there are some obvious conclusions to 
be drawn from some of the statements that are admitted, 
There are instances of what may be called excessive hours of 
work on some of the smaller lines, even allowing for an 
exaggeration or for exceptional circumstances. In some c 
there is no doubt that the result of the inquiry will be to 
lead first to the employment of more relief labour, and then 
to the employment and training of more labour that is now 
unskilled; but it is probable also that the inquiry that is in 
progress must turn the thoughts of railway —— to the 
subject of the consideration of the use of machinery where 
now only labour is employed. There has been little or no 
advance in some of the systems and of railway work 
within the past few years, and there is now ample room for 
any such advance. In the loading alike of goods and 
of } e there is ample room for the employment of 
machinery of various kinds, instead of the older methods 
of the porter’s barrow or the lorry; and it is quite 
evident that some changes in the method of marshalling 
trains may follow, so as to enable the companies to limit 
labour or to make the labour employed more effective. It 
is clear that the systems of machinery that have been 
employed of late in mines and in works are far more effective 
than those on railways—that is to say, as far as the mere 
short transit is concerned. The railway companies ma 
anticipate a dearer form of labour in the future—judged, 
that is, by the hours; and they may meet it partly by draw- 
ing in more of the unskilled labour of the country parts that 
they serve, and partly by the making more effective the skilled 
labour of the towns. It is gw probable, too, that there may 
be found methods that will in some degree lessen the cost 
of the actual operating expenses of the railways. It is in 
some way by checking the waste, and by the employment 
of more economical methods, possibly to the limitation of 
the use of labour in some degree, that attention should 
be given. The working expenses of our railways have 
of late risen considerably; part of that increase is due to the 
rise in the cost of coal and of some other materials—a rise 
that will be temporary, it is certain; but there is another 
cause, and that is the increase in the cost of labour, through 
shortened hours and higher rates of pay. The price of coal 
is falling now, but the other advance will be checked only as 
in other industries it has been checked—by making dearer 
labour more effective by machinery. 


FOREIGN GOVERNMENT ORDERS IN FRANCE. 


THE success which French metallurgists and engineers 
have lately obtained in the supply of military and naval 
material to foreign Powers is somewhat remarkable, and not 
unworthy the notice of their English competitors. The most 
conspicuous instance is, of course, the triumphs of MM. 
Schneider’s all-steel armour in the United States, Denmark, 
and Russia, against compound plates. As a result of the 
Creusot plate’s success in the Ochta trials, the Russian 
Government has just placed with MM. Schneider the order 
for the armour for the new battleship of 10,000 tons, now 
under construction at Sebastopol. The armour plates are to 
vary in thickness from Sin. to 16in. at the water line, and 
will be 12in. at the casemates, &c. The Russian Government 
has also gone to France lately for the supply of 300,000 rifles, 
and lately a of Russian officers visited the La Seyne 
shipyard at Toulon, with the view, it is said in France, of 
ae further orders for naval material. A striking success 
or French metallurgy has been gained also in the extensive 
orders which Belgium, Switzerland, and Roumania have 
laced with the Creusot, St. Chamond, and Commentry 

orks for armoured cupolas for frontier defence. The 
Belgian Government, in ordering one of these revolving 
forts from a great German firm of artillery manufacturers, 
stipulated that the steel for the armour should be obtained 
from France. In shipbuilding, also, foreign Government 
orders have lately come much more freely to France than 
for some time back. Two cruisers have lately been con- 
structed for Chili, and another is still on the stocks; while 
one vessel was launched for Mexico during April, and an 
order received for another. The Mediterranean Company 
has also recently taken an order for a new Japanese cruiser, 
and with the exception of one Armstrong gun, will supply the 
whole of the equipment. Some important shipbuilding orders 
were execu for Greece last year, and at present big 
commands are said to be pending for the Brazilian Marine. 
When it is added that a week or so ago a new steel steamer 
for the Brighton Company’s Channel service was launched at 
Havre, and that sbahey the first ocean cable ever con- 
structed outside of this country has just been turned out of a 
new works at Havre, it will appear that French industry is 
really making some of that progress of which the native 
protectionists talk so loudly. 


IRON AND STEEL WORKS IN CHINA. 


Ar last there a) to be solid pi t of railway enter- 
rise and industrial development in China. The Chinese 
ernment are erecting extensive steel works at Learghoo, 
under or we ov opevompees toni + eC farm ox = a 
of English managers from Wor! nm, on the Solway 
pve. § From the North of England has come the whole of 
the plant required in the construction of the steel works and 
blast furnaces, and the workmen employed are exclusively 
Chinese, 3000 in number. The designer of the works is Mr. 
E. P. Johnson, who has been engaged by the Chinese Govern- 
ment as draughtsman under the engineer. In a letter to his 
friends at home Mr. Johnson gives an interesting account of 
how the enterprise is progressing. The site being liable to 
flooding has had to be safeguarded by an embankment, about 
a mile and a-half in length. On each side are lofty hills, 
which are linked by the embankments, thus shutting the 
water out of the works on all sides. Neither master nor 
wor! le understand each other; yet good progress is made, 
the adaptable John Chinaman readily understanding by signs 
all he is required to do. The quality of the work is stated to 
be very good indeed, and really better than could be done by 


Englishmen with Chinese tools. The article used as a brick- 
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Jayer’s trowel resembles a buteher’s cleaver. A more unsuit- 
oy tool for a trowel could scarcely be imagined, but the 
tonservative Children of the Sun will not use any other. All 
the embankments and excavations have been made without 
the use of a single wheelbarrow or plank. When there is 
anything to be carried the Chinese get round it in great 
numbers. Each man takes his fair share of the weight, and 
the army of carriers bear off bodily, if required, a 10-ton boiler. 
The Viceroy visited the works, and gave the foreign engineers 
a dinner in honour of the undertaking. They were three 
hours’ eating, not an unreasonable time when it is remem- 
bered that the courses numbered half a-hundred. It really 
would seem as if China were to be opened up after all. The 
Jjast railway which was laid down had to be torn up again. 
The Emperor, who had played with a toy railway in his 
ace—an ingenious device of a European engineer to 
pam liarise his Majesty with “the foreign devil’’—repented 
at the eleventh hour and ripped up the rails of the Woosung 
line, compensating-all concerned in the construction. 


IRONWORKS’ ENGINEERS AND THE TIN-PLATE TRADE, 


Nor English tin-plate manufacturers alone are interested 
in the probable future of the tin-plate trade. The effect of 
the McKinley tariff upon that industry would have decisive 
results to iron and steel works’ engineers. are for a 
moment that the tin-plate trade of Wales were ruined—and 
some industrial pessimists declare it will be—the outcome 
would be a most serious blow to the Welsh steel trade, with 
the inevitable accompaniment of a cessation of the numerous 
important orders from time to time emanating from South 
Wales for steel works’ and tin-plate works’ machinery. Itis, 
however, satisfactory to note that some of the New York 
Protectionist papers are lamenting that so little alacrity is 
being manifested by American s to themselves take 
up the trade. “There is,” says the New York Iron 
Age, commenting upon the movement, or, rather, the lack 
of movement, ‘“‘a conservatism, a deliberation about the 
whole thing which is decidedly at variance with the activity 
promised by the advocates of the industry.” ‘The sheet 
mills,” continues the same authority, “are evidently not 
inclined to make the tin-plate manufacture an appendage of 
their business.” Another American trade exchange, also of 
decided Protectionist opinion, makes pressing appeals to 
manufacturers to awake from their apathy, saying, that 
unless earnest endeavours are made to produce tin-plate in 
large quantities, the tin-plate duty will be repealed before 
the six years’ limit at present allowed. It must not be for- 
gotten that the duty on the chief sizes will only be continued 
after the 1st of October, 1897, if the quantity annually 
roduced in the States equals one-third of the annual 
importation. The average annual consumption for the six 
years has been estimated at 400,000 tons, and this means 
that if 300,000 tons are imported, the other 100,000 must be 
madein America. Even the Protectionist organs are shakin 
their heads dubiously over this production of 100,000 tons 
being attained. In the interests, not only of English tin- 
plate manufacturers, but also of engineering firms who 

luce steel works’ and tin-plate works’ machinery, we trust 
that these doubts of the American authorities may prove to 
be only too well founded. 


COPPER SMELTING AT LEEDS. 


As an extension of their sulphuric acid and wet copper 
extraction works, Messrs. John Nicholson and Sons, of the 
Church-street Chemical Works, Hunslet, Leeds, have recently 
erected furnaces for the production of commercial copper in 
cakes and ingots. For many years past Messrs. Nicholson 
have burned cupreous pyrites for the production of vitriol, the 
residues being sent away to copper works for further treat- 
ment. About four F esr ago the wet process of copper 
extraction was introduced at the Hunslet Works for the 
treatment of these residues, silver and gold being recovered 
by Mr. Claudet’s process, the copper precipitate obtained being 
sent to Liverpool, Swansea, or Germany for conversion into 
commercial copper, while the residue of oxide of iron— 
“purple ore” or “ blue billy ”—is either used as fettling in 
paddling, or in the local blast furnaces. As a considerable 
ocal demand for =e undoubtedly exists, it seems very 
undesirable to send rich and pure material like ones 
precipitate away from the town. Roaster and refinery fur- 
naces have therefore been erected, the precipitate being first 
converted into “blister” copper, which is afterwards refined 
in the ordi manner, and placed on the market in cakes 
or ingots, while the resulting slags by fusion with sulphide 
ores are rived of the copper they contain. Another 
interesting feature is that the waste liquors from the wet 
extraction process, which contain sulphates and chlorides of 
iron and sodium, play a somewhat important part in the 
clarification of the town’s sewage at the precipitation works, 
the iron salts present in the liquors taking the place of the 
sulphate of alumina generally used in precipitation processes. 








LITERATURE. 


The Metallurgy of Steel—By H. M. Howe. Vol. L., fol. pp. 
380. Scientific Publishing Company, New York, 1890. 


THE present work is, according to the preface, the final 
outcome of a desire on the part of its publishers to give 
metallurgists an account of American steel works, and in 
order that it might become the sooner available to the 
readers of the Engineering and Mining Journal of New 
York, it was first published in the pages of that paper, 
having appeared by weekly instalments for about three 
years, in the same manner as the excellent treatise on 

Copper Smelting,” by Dr. Peters, which preceded it. The 
arrangement adopted is generally similar to that of Percy, 
Ledebur, and other systematic treatises; the properties of 
the finished product and their relation to chemical com- 
position being first discussed, then variations due to treat- 
ment, and finally the process of manufacture. As regards 
the latter, the work is still incomplete, only a small 
portion of the volume, four out of ciditese chapters, being 
allotted to their consideration, in which the direct pro- 
cesses, open forge fires, pot melting and the apparatus for 
the Bessemer process are treated, leaving the subjects of 
open-hearth furnaces and conversion by cementation for 
& future volume. 

The earlier chapters, I. to XIII., are devoted to the 
mutual relations of iron and carbon, silicon, sulphur, 
phosphorus, &c., the gases evolved by molten steel, and 

e effects of hammering, squeezing, cold rolling, and 
Other mechanical processes. In these sections, which 





will probably be more closely examined by most readers 
than the less complete account of manufacturing processes 
at the end of the book, there is evidence of a very 
large amount of work; not merely in the way compilation 
or reduction of the enormous quantity of published matter 
that has accumulated in the transactions of the Iron and 
Steel Institute and kindred technical societies, as well as 
independent works since the date of Percy’s, and even of 
Ledebur’s, volume; but more particularly in the critical 
discussion of such matters, which has for the most part 
been done in a learned and often highly original manner. 
For instance, in the consideration of Osmond’s theory of 
the constitution of carburised iron, exception is taken to 
the hypothesis of two irons, « and £8, susceptible of 
sudden change from one to the other state at a critical 
temperature, and some new experimental evidence is 
given tending towards its disproof, The whole mass of 
evidence upon the function of carbon hardening and 
tempering steel put forward by Chernoff, Brinell, Abel, 
and others, is subjected to a very close review. Brinell’s 
results in particular are very well described, and may be 
taken as the best notice in English of these important but 
not very well-known researches. The question of gas 
inclusions in cast steel is also carefully gone into, the 
author’s conclusions being generally in accordance with 
those of Miiller. Throughout the volume the author has 
endeavoured to exhibit relation between chemical com- 

osition, strength and other properties by graphic 

iagrams and percentage ratios, and for the latter purpose a 
very large number of numerical tables has been compiled, 
the stresses given by other authors being all reduced to the 
uniform standard of thousands of pounds per square inch. 
This, though no doubt a convenience to American readers 
as conforming to their general practice, will probably not 
be so acceptable on this side of the Atlantic, as giving 
much more unwieldy figures than the ton unit. 

In another direction the author represents a very 
decided reaction against reliance upon ultimate chemical 
composition in explaining causes of variation in the 
properties of steel, and devotes several pages to showing 
that such variations may be due to changes in the group- 
ing of particular recognisable compounds, rather than to 
differences in a minute trace of any particular element 
diffused throughout the mass. This view is very ably 
illustrated by the analogy of crystalline rock, where 
differences in physical character are more generally to be 
attributed to variations in the proportion and distribution 
of particular component minerals than to any great dis- 
similarity in ultimate composition. In connection with 


g | this part of the subject Dr. Sorby’s researches are very 


fully described, and an attempt is made to popularise 
them by assigning specific names analogous to those 

iven to minerals to the different substances that have 

en described by the latter observer in the microscopic 
investigation of iron and steel. This can scarcely be 
commended, although no doubt sufficiently convenient for 
its immediate purpose, as most of the names proposed 
have already been appropriated for other purposes, and 
sometimes with more than one meaning, and therefore 
the ultimate result is likely to be confusion. The author 
considers that if we attempt to predict mechanical 
properties from ultimate composition, ‘we become 
metallurgical Wigginses,” which is, we believe, Bostonian 
for a fallible weather prophet. Many similar remarks of 
a somewhat familiar or facetious character are scattered 
through the book, some obscure and others somewhat 
inelegant; most of them seem to be better suited to the 
a than for reproduction in a serious printed 
work, 

We notice one curious slip on p. 4, where iron is said to 
combine with carbon in all proportions up to about 7 per 
cent., while immediately below 4°6 per cent. is said to 
be sufficient to saturate pure iron. The evidence for 
the larger number appears to be a statement of Lede- 
bur’s that ferro-manganese containing 90 per cent. of 
manganese contains 7 per cent. of carbon. In the 
description of processes the names of the works 
are generally withheld, for reasons given in the 
preface, and which will probably be appreciated by most 
readers. In the Bessemer process the meaningless 
expression “vessel” is used according to the modern 
American practice, but not systematically, the vessels 
of the text being generally described as converters in the 
illustrations. The latter include two good plates of a 
10-ton Bessemer plant and a Siemens pot melting furnace; 
but most of the others, though sufficient, are of a dia- 
grammatic character and rather poorly executed. It is 
unfortunate that the publishers have not followed the 
precedent of Dr. Peter’s work, and reproduced the book 
in a more useful form. A work of such character and 
quality deserves better treatment than to be reprinted 
from newspaper stereotype plates, in which the letter- 
press is too large, while the tables, from the double- 
column setting adopted, are too often crowded into small 
type so as to be scarcely legible. This is much to be 
regretted, as the book calls for thoughtful and careful 
reading; which, from the clumsy shape adopted, is 
rendered more difficult than it need be. 


Electricity the Science of the Nineteenth Century. By E. M. 
CartLtarRD. London; John Murray. 1891. 


Ir is seldom one finds a book upon electricity written by 
a lady, and we opened the work with a certain amount of 
curiosity mingled with apprehension. The authoress states 
that her aim has been to give such an outline of modern 
electrical science as may be readily understood by readers 
who have no previous acquaintance with the subject. 
Professor Ayrton has revised the proofs, so that the 
authoress feels more confidence in offering the book to the 
a Several firms are mentioned as having lent 

locks, and some misprints occur in their titles, which 
will doubtless be rectified in a second edition. After 
giving a very clear sketch of the elementary phenomena, 
the authoress proceeds to describe electrical machines 
and their effects, alluding to the effects produced in 
Geissler tubes. The meaning of potential is then 





explained, and it is stated that “the fact that charges 
reside only on the surface of bodies pomts to the 
conclusion that the real seat of the effects produced 
is not, after all, the conductors . .. . but the 
insulating medium by which they are surrounded.” 
This is doubtless true in a certain limited sense, 
and we are aware that the matter is spoken of in 
similar terms by other writers, but as the conductor itself 
is absolutely necessary in order to produce the effect, and 
as no such effect could be produced without it, we think 
it objectionable to state the phenomena in such terms. 
Changes are produced in the conducting body itself by 
the passage of currents, and yet some writers would lead 
us to suppose that the effects were all producedin a whirl 
surrounding the conductor. The authoress has evidently 
followed the work of Messrs. Ayrton and Perry somewhat 
closely, and reference is made to their improvements in 
instruments. The authoress gives a very clear descrip- 
tion of the Leyden jar, but speaks of “the two 
electricities”” having made their journey through their 
respective wires, appearing to imply that two opposing 
currents flow in opposite directions, of which there is no 
proof at all that we are aware of. The chapter on 
atmospheric electricity follows closely upon the lines 
taken by Professor Lodge, and should enable amateurs 
and the unprofessional public to obtain a clear 
idea of the various theories which are now pre- 
valent. The authoress quotes freely, and in foot notes 
gives her references upon any case which appears doubtful. 
Frequent reference in the chapter upon atmospheric elec- 
tricity is made to a work called the “ Thunderstorm,” for 
particulars of globular lightning, and the effects produced 
by flashes of lightning. Several cases of the appearance 
of globular lightning seen by the authoress are fully 
described; although this form is doubtless rare, yet there 
is no reason for the incredulity as to its appearance 
which is sometimes manifested. The second part of the 
volume treats of magnetism. The authoress describes 
the various methods of making magnets, and then states 
that ‘“‘a thin sheet of metal may be so magnetised that 
the whole of one face of it will possess north-seeking, 
and the whole of the opposite face south - seeking 
magnetism.” It is, of course, impossible to produce 
this state in a thin plate, and the term “magnetic shell ” 
would describe such a state if it were possible to produce 
it. The third part of the work treats of current electricity. 
Here we find, “‘ By the direction of an electric current 
is invariably meant the flow from positive to negative, 
though it must not be forgotten that there is always a 
negative current as well, whose course is exactly opposite, 
i.¢., from negative to positive.” This statement is, we 
think, very liable to confuse a non-professional reader, 
and though the authoress states that in practice it is 
usually ignored, we feel that the theories held by some 
electricians are so diametrically opposed to those held b 
others that it would be well to state facts only in suc 
works as the one we are dealing with. On pp. 151 and 
152 the authoress again ventures to explain the exact 
part which the metallic conductor bears in the trans- 
mission of the electric current; and the mind of the 
amateur must become somewhat mystified to find that 
the effects upon the ether are talked of as though per- 
fectly verified by practical experience and experiment, 
and yet that the area of the copper in the conductor 
must be proportional to the current to be transmitted. 
Part IV. deals with the practical applications of elec- 
tricity, and on p. 240 the authoress states that the best 
electricity meter is that of Professors Ayrton and Perry. 
This we must disagree with, as the type in most common 
use, even of clock meters, is not the one alluded to. The 
description of the meter also is a little vague. In con- 
clusion, we must say that the book as a whole is well 
written, but the authoress is too liable to treat theories 
as she would well authenticated facts. 


The Colonial Year Book for the Year 1891. By A. J. R. 
TRENDELL, C.M.G., with an Introduction by J. Scorr 
Kettiz. London; Sampson, Low, and Co, 1891 

Tue first edition of this Year Book was very favourably 
noticed in our columns a year ago, and we are not 
surprised to find that its many excellent features have 
secured the favourable reception which has encouraged 
the author to add still more to its usefulness and com- 
pleteness. It is now the most complete commercial 
geography and guide to all the Colonies that is, to our 
knowledge published, and the greatest care has been 
expended to merit this praise. Mr. Trendell has made 
the most of his facilities for securing modern informa- 
tion and statistics concerning the geography, resources, 
population, industries, history, and commercial relations 
of every Colony. 

Every article has been sent out to its respective Colony, 
and has been amplified and brought up to date on the 
spot by the highest authorities. This year’s issue contains 
much new matter, especially in regard to the great 
African Chartered Companies, and important tables have 
been added to a large number of Colonies, showing the 
fluctuations of the yield of staple products over a period 
of years. The maps are now twelve in number instead 
of six, and these Mr. Stanford has brought closely up to 
date. The three maps of the vast territories in Africa 
under British control will no doubt attract special notice. 
Mr. Keltie’s essay appropriately commences the book, 
and it closes with one by Mr. Henniker Heaton on 
Imperial Penny Postage. 

India is not included, as it would alone require a very 
considerable volume, if as thoroughly done as this of the 
Colonies. The result of all this work is a valuable text 
book, and if used in the higher schools would give a very 
practical turn to the learning of the geography and 
resources of Greater Britain. 








Ir is estimated that the quantity of coal sent to 
London by railway last month was 654,400 tons, About two-fifths 
being sent from Derbyshire, and barely one-fifth from Nottingham, 
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LETTERS TO THE EDITOR. 
(Continued from page 407.) 
TESTS FOR STEEL. 


Srr,—In your last issue you print a very instructive rb 
Dr. William Anderson, on “Tests for Steel used in the Manufacture 


expansion engine being surrounded, first, by a steam jacket, and 
then by a—cooler—intermediate receiver, the cylinder is, as you 
appear to say, protected so very efficiently against radiation losses. 
Isa steam jacket an adiathermanous body which will not permit the 
cylinder to lose heat to the outer steam receiver? Will not the outer 
wall of the cylinder radiate heat to the cold wall of the receiver, 
and do so irrespective of the steam in the jacket ; and is it not 





of Artillery.” Although he thus confines himself to the considera- 
tion of the testing of steel used for military or naval purposes, his 
remarks have a much wider significance, for the pochieats the gun 
manufacturer has to deal with are just as troublesome to the 
marine and locomotive engineer. 

All who have had much experience in the testing and endurance 
of steel will, 1 think, agree t Dr. Anderson strikes at the root 
of the question when he lays stress upon the importance of con- 
sidering the mechanical as well as the chemical properties of the 
metal. Indeed, the purely practical man very often has his confi- 
dence entirely shaken in the value of all scientific tests, whether 
chemical or mechanical, when he finds in some instances that 
rs iron, and steel, which have stood all the required tests, fail 
to do their work satisfactorily. Of course in many such instances 
more has been expected of the metal than the conditions of working 
warranted. 

Dr. Anderson says, ‘‘ The answer, I think, lies in the circumstance 
that the mechanical properties of steel, and of alloys generally, are 
affected in a remarkable manner by the extremely minute quan- 
tities of substances associated with the dominant metal.” Iam 
disposed to think that he has here taken rather a restricted view 
of what may be called mechanical structure. It is no uncommon 
thing with steel to find the chemical test satisfactory, and to get 
in three out of four tensile test bars the required elastic limit, 
maximum stress, and elongation, but to have the fourth bar break 
almost without shear, and therefore show a more or less crystalline 
instead of a fibrous fracture. In such cases we almost always find 
that the fracture was determined by a mechanical defect. Some- 
times these defective places appear to consist of transverse laminx; 
at other times they are longitudinal plates of harder steel, which 
break with a crystalline fracture, and drag and tear the external 
surface of the bar ; or they may be whitish spots which occupy the 
centres of conical sheared rupture areas. It is the want Hf uni- 
formity in quality which tells so heavily against steel, and makes 
it a rather untrustworthy metal. 

Uniformity in quality is of course not always found in wrought 
iron; but its want of ee seme resulting from piling, and the 
granular structure of the blooms from which it is hammered and 
rolled, often prevents a break-down by arresting a fracture atsome 
break in the continuity of the mass. The more perfect homo- 
geneity of steel allows of the continued growth of flaws once 
formed, and if the metal should contain mechanical defects such 
as have been mentioned, and should be in the strained condition so 
ably described by Dr. Anderson, all the conditions necessary for 
the development of a crack and its rapid extension are present. 
Fortunately steel can be made of much greater strength and 
ductility than can wrought iron, or the latter metal would still 
command the market for plates, axles, guns, and rails. 

The results of the research now being carried out by the Com- 
mittee of the Institution of Mechanica] Engineers cannot be 
otherwise than valuable; but I am afraid that any method of 
testing which does not detect the local mechanical defects in the 
masses of steel actually used for structural purposes cannot be 
regarded as perfectly satisfactory. I gather from Dr. Anderson’s 
remarks that, by what may be termed the recalescence test, we 
may at least hope to detect a general change of structure in an 
inexpensive manner. 

At present steel users must be satisfied with chemical tests to 
determine the percentage of foreign elements present, and 
make numerous tensile, bending, torsion, and compression tests, 
to ascertain whether the steel is of the desired strength, ductilit; 
and evenness in quality, whilst the steel manufacturer should 
strive to produce sound ingots of even quality, and thus produce 
reliable forgings. 

When discussing such a question as the structure of iron and 
steel, I cannot help thinking that the work of Dr. H.C. Sorby 
should be mentioned, for if engineers had followed up his 
microscopical work with the energy geologists have done, we 
should now be in a much better pusition to discuss a question of 
great practical importance. 

Charnwood-street, Derby. R. M. DEELEY. 


FORCE AND MOTION. 


Sir,—With reference ree note commending to my attention 
a passage in Williamson Tarleton, I should extremely like you 
to point out what words in that passage mention any force applied 
to the stone except the pressure of the finger, or any force applied 
to the horse except the pull of the rope wetedies: & or any force 
applied to the cart except the pull of the rope forwards. tI 
want to see mentioned here is the force applied to the stone equal 
and opposite to the force which the finger applies to the stone ; it 
being here plainly ridiculous to say that the stone is in equilibrium 
because a force, equal and opposite to the force applied to the 
stone, is applied to something else. Where, in the passage quoted, 
is this second force which would place the stone, the horse, or the 
carts respectively, in equilibrium if it were applied to it, and will 
not do so unless it is applied to it, stated to be applied to the 
stone, the horse, and the cart respectively ? 

The quibble about the rope can be settied when the forces acting 
on the horse and cart ively, mentioned in the 
quoted, are settled; there being nothing gained for the cause of 
an a paradox until it be shown that it is here asserted that 
the horse and the cart is, each one, acted on by two forces ; the 
obvious explanation, that the mass of the rope, in the case of 
accelerated motion, is neglected to prevent unnecessary compli- 
cation of the statement of the proposition, remaining open till 
that is done. Maurice F, FitzGERALp. 

Newcastle, Co, Down, May 18th. 


[The passage states that the stone presses the finger as much as 
the finger presses the stone. This, put into other words, means 
that the effort of the stone on the finger is equal to the effort of 
the finger on the stone. Whether this be true or not is not the 
question at issue. Professor FitzGerald brought an accusation 
against certain text-books. We have quoted the most eminent autho- 
rity possible, and the passage we have reproduced means, to us, as 
clearly as the English language can put it, that the stone resists 
the push of the finger just as much as the finger pushes the stone. 
If Professor FitzGerald thinks that Newton’s words do not bear 
this construction, perhaps he will definitely state what he thinks 
they do mean. It would be well, however, if before going any 
further, he would give a definition of the word Force, and state 
three or four synonyms, if such in his opinion exist. Webster’s 
dictionary has—‘‘ Force in mechanics is anything which moves or 
tends to move a body. The pressure of bodies at rest is called a 
force because it tends to uce motion.” On this definition the 
pressure of the stone against the finger is as much a force as is the 
pressure of the finger against the stone.—Eb. E. 





Sir,—Your note to Professor FitzGerald’s letter raises in my 
mind the following question:—Force has been defined as the 
cause of motion. I have never seen any other definition, for I 
have not read either Tate or Cotterill. If then force is nothing 
but the cause of motion, there can be no force without motion ; 
and if this be true, then motion is the cause of force, and this 
statement agrees perfectly with the theory that all — is 
kinetic. 

Luton, May 18th. 

THE ENGINE TRIALS OF THE IONA. 


Sir,—I should be glad if you would point out how, in your issue 
of a fortnight ago, when referring to the first cylinder of a triple- 








ible that such radiation may exceed the absorption of heat 
from the jacket steam by contact? From the figures given it 
would appear, as one would expect froma jacket at boiler tempera- 
ture only, that the jacket is ae f efficient upon the steam in the 
receiver, reduces the second cylinder condensation as a hot 
jacket ought to do; but can such a jacket be considered hot as 
regards No. 1 cylinder? To what extent is steam radiantly 
diathermic ? W. H. Boor. 
Willesden, May 19th. 
[So long as the steam in the jacket is as hot or hotter than that 
in the cylinder the latter can lose no heat by radiation.—Ep, E.]} 





HOW TO BECOME AN ENGINEER. 


Sir,—Your having recently published a letter on the training 
of young engineers for the information of persons outside the pro- 
fession, leads me to think that my own experience with my sons 
oo ae of interest to some of your readers. Being a clergyman 
with a large family, it became necessary for me to obtain for | 
sons some start in life. Threeare now working for themselves, an 
have, I trust, made a very hopeful beginning. The eldest, whom 
I will call A., I sent to the best preparatory school I could hear of, 
with a view to his trying for a scholarship at a public school. This 
was a hopeless failure. He was always at the bottom of his class, 
though I knew he was doing his best. The constant verdict was, 
** A good boy, but without ability.” I then had him home to see 
what I robe do with him myself, and after a few years I sent him 
up toCambridge, where he obtained the first scholarship at entrance 
in one of the best colleges ; he took his degree asa High Wrangler, 
and was also first class in the Natural Science Tripos, distinguished 
in physics, a double first of considerable merit, and he now holds 
a responsible office at Cambridge. It then became necessary to 

rovide for my second and third sons B, and C. My inquiries 
Coat me the advice, ‘‘ Make engineers of them both.” I then 
applied for information in the most likely quarters how to set about 
this; the result being a chaos of advice. Every one with any 
experience recommended something different, and each one’s advice 
was absolutely contradicted by another. Although I acted for the 
best with each of the two boys, their preparation and career 
became ultimately independent and distinct. B. had done his 
elementary mathematics thoroughly, with a fair amount of Latin, 
Greek, and French, and was also a carpenter. C. was two 

ears behind his brother in other respects, but had done a little 
lathe work. An opportunity now accidentally occurred to send them 
both to France, under peculiarly advantageous circumstances, to a 
gentleman, who though of a French family, wasa C.E. of England, 
and was at the head of a large factoryin France. I will now follow 
the boys separately. 

Illvess having compelled B. to return after a few months, he 
remained for a time at home, and I was then induced to send him 
to an electrical institute. Here he remained a year, at the end of 
which he was so dissatisfied that I removed him. As to this 
institute, I consider that nine out of the twelve months were simply 
wasted, the fee of 100 guineas was thrown away, besides the 
expenses of a year’s board and lodging. The appointments in 
various companies, held out as a bait, turned out, 1 believe, worth- 
less, I do not blame the promoters of these institutes, who I know 
have been actuated by the best motives; but I merely give my 
experience of one of them. It was a dismal failure. I then made 
inquiry at one of the dockyards, as to private firms supplying 
machinery to Government. I singled out one firm, and wrote to 
B. to tell him to go over the works. He was so fortunate as to fall 
in with the proprietor, who showed him the test kindness — 
an hour in explaining everything, and fi Wy offered to take hi 
on as an apprentice, an offer which was thankfully accepted. He 
gets on well with the men, and receives — and kindness 
on all sides. He has never had recourse to bribery or trea’ 
but from showing respect to those who are his superiors in practical 
knowledge, he receives the respect due to his superior abilities in 
other ways. 

C. remained eighteen months in France, during which he not 
only learned French thoroughly, but became well acquainted with 
the construction and working of engines. He was able indeed to 
pick up a very extensive knowledge of machinery, by the kind 
interest of the gentleman with whom he was living. For some 
time also he donned the blue overalls of a French working man, 
and went out to assist an electrical engineer, who had a small 
general business in the villages and factoriesin the neighbourhood. 
As this work included repairs to engines, dynamos, wiring, Xc., the 
value to a young lad of such a training was very great. He was 
only fifteen when he returned home to spend a year on other 
branches of learning. sty | this time he worked in mathematics 
up to differential calculus. He was fortunate in obtaining singu- 
larly able instructors in machine drawing, theoretical mechanics, 
and cognate subjects, chemistry, and lathe work. At the age of 
164 he was launched into one of the large works in G w without 
a single introduction. He quickly made friends with the men 
gained the confidence of the foremen, and is now apparently well 
on the road to become a first-rate engineer. Here, as in the former 
case, the result has been attained by mere force of character and 
without any attempt at treating. 

If this account is likely to be of any service to your readers, pray 
insert it. I may add that the books which have influenced me most 
in this the chief labour of my life for the past twenty Pew have 
perhaps been ‘‘The Autobiography of Sir Benjamin Brodie,” as 
showing the possibility of a home education ; ‘‘ The Autobiography 
of Francis Arago,” as suggesting a way to overcome difficulties ; 
and some lectures of a French pastor, Auguste Monod, as showing 
the relation of accidents to settled plans in life. 

And if I may take this opportunity of offering a grateful tribute 
for the life-long benefits conferred by my old tutor and friend, I 
am but one out of many who owe an incalculable debt of gratitude 
tothe Rev. Dr. Percival Frost, F.R.S., formerly Fellow of St. 
John’s, now of King’s College, Cambridge. 


A CLERGYMAN, 





A NEW WATER-SOFTENING PROCESS. 


Sir,—Your correspondent ‘‘H. T, W.” is misinformed as to the 
reason why it has been found necessary to re-carbonate the softened 
water. The deposit which used to occur in the feed apparatus of 
the boilers was not caused—as he states—by traces of precipitate 
still remaining in the softened water, because the deposit has been 

roved to form even when the softened water is allowed to stand, 
fore use, until it is clear. In fact, the hard water, before it is 
softened, already contains more suspended matter than remains in 
the softened water after settling for thirty minutes, yet it does not 
coat the injectors and feed pipes, although the softened water does, 
Moreover, the fine particles of precipitate which remain suspended 
in the softened sar we consist of a pag one of lime, — the 
deposit in the feed pipes contained a large quantity o esia, 
Tip oxpltaction of the deposit given in the paper by Mr. Deeley 
and myself on ‘The Treatment of Hard Water,” which will be 
published in the Journal of the Society of Chemical Industry, is a 
purely chemical one, and it applies to all softened magnesia 
waters. 

As we have shown, it is possible to reduce the hardness of such 
waters to from 3deg. to 5deg. by precipitation in the cold with 
lime and sodium carbonate, without using an excess of re-agents; 
but after the precipitate has fallen, if the clear softened water be 
heated to 170 deg. Fah. a slight further precipitate of calcium 
carbonate and magnesium hydrate occurs, this it is which 
deposits on the interior of the hot injectors and feed pipes, This 
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further precipitate amounting to only a fraction 

grain per gallon—can be easily prevented by our ae ot 
eng ange | the softened water by means of the gases from 
coke stove, which can be done in a simple manner and at a quite 
trifling cost. The quantity of carbonic acid put back into the 
water need not be more than enough to convert the carbonates 
into bicarbonates, and the quantity is easily controlled. The water 
can only be re-hardened if an excess of carbonic acid be 


the extent to which re-hardening can occur is limited by the pe 
of suspended matter there is to be dissolved up by the free carbonic 


acid ; this averages about one grain per gallon in the water t 

at Derby. The hardness can therefore be increased only about ant 

degree. But water containing such traces of free carbonic acid dogg 

not readily dissolve crystalline carbonate of lime, and it is extreme} 

unlikely that the whole of the traces of suspended matter would 

be dissolved b. 3 Experience shows that the boilers using carbo. 
wa 


nated soften ter are as clean as when they used uncarbonated 
softened water. As to the carbonic acid being detrimental to the 
boilers, that cannot be, for two reasons : first, use the quantity 


of carbonic acid is so small; and secondly, because the carbonig 
acid is quickly expelled from the water in the boiler. It must be 
remembe: that by re-carbonating the softened water, we are 
only restoring it to a condition resembling that of a naturally soft 
water, such as is supplied to many of our northern towns Po ; used 
in hundreds of steam boilers. In one town, where the free carbonic 
acid contained in the soft moorland water is sufficient to cause a 
rapid corrosion of iron hot water pipes, experience shows that g 
steam boiler using the same water is not injuriously affected, As 
already stated, in our process of carbonating, the treatment need 
not be carried so far as to produce free carbonic acid in the 


water. L. ARCHBOUTT, 
Chemical Laboratory, Midland Railway, 
Derby, May 16th, 


Srr,—Your correspondent “ H. T, W.” has a little misunderstood 
the account of this process aya in your issue of the 8th inst, 
The original difficulty with the feed apparatus was not due to the 
use of the softened water in its turbid condition, but to its possess. 
ing the property of depositing a small quantity of lime and 
magnesia salts on being heated. It was to avoid this deposit that 
the inventors of the process carbonated the water. In so doi 
the water is in no sense hardened, the sole effect being to prevent 
the deposition of this slight precipitate at a point where it would 
do mischief, viz., in the injectors. 

I do not suppose that Mr. Archbutt has taken any special steps 
to overcome a non-existent difficulty, but doubtless he can answer 
for himself. THE WRITER OF THE Report, 





A NEW ERA IN CEMENT TESTING, 


Srr,—I have read with much interest the able leading article 
appearing under the above heading in this week’s issue, and having 
recently had recourse to the use of the new hot test you advocate, 
I should like to add my testimony as to its utility. 

Some of your readers may perhaps ber that a correspond. 
ence recently took place in your on the subject of my con- 
ti t p , in which the question as to the possibility 
of quickly burning sound cement was raised by Mr. Bertram 
Blount, and also by others who had not been able to obtain good 
results from shorter burnings than 24 hours. Although personally 
quite satisfied by my own experiments in this direction, I deemed 
it advisable to obtain the independent testi y of an acknow- 
ledged expert, as su by one of your correspondents, | 
therefore placed myself in communication with Messrs. Stanger 
and Blount, feeling sure that, being already inclined to the “long 
time” view, their verdict would carry the more weight. 

Their researches naturally occupied some time, so that I have 
only received their report during the last few days. It being ofan 
exhaustive character, I may only quote the following conclusion, 
which, I think, sums up the case. Messrs, Stanger and Blount 
report ‘‘ that Portland cement of high tensile strength and perfect 
soundness can made, under the extremely adverse condition 
implied by the use of a slurry yielding a product high in lime, by 
exposure, in pieces of small section, to a clinkering temperature 
for as short a time as ten minutes.” 

There can, therefore, now no longer be any question on this 

int. A considerable number of tests were made on clinker 

urnt in varying lengths of time, the shortest being nine minutes, 
which, oddly enough, gave abnormally high results, owing to the 
large proportion of lime :—5in. briquettes, gauged one nee cement 
to three of standard sand, at the end of twenty-eight .~ in cold 
water, broke at 350 lb., 375 lb., 380 Ib., 425 lb., and 425 lb. per 
square inch ively. 

The new hot test was applied to numbers of sand briquettes 
and neat pats, with the satisfactory result that in all cases the 
cement was proved, beyond dispute, to be of perfect soundness and 
increasing strength. Four lin. sand briquettes made from a 
twelve minutes’ burning may perhaps be taken as typical of the 
results obtained :— 














Pounds ~ square inch. Average. 
7 days’ hot test .. .. .. 275 .. 310 .. -» 292°5 
28 days’ cold test .. 830 .. - 8100 


These results, it will be seen, are very considerably above those 
required by the most stringent specifications. I would also like to 
mention that similar sand briquettes, made up from ordinary com- 
mercial cement burnt from the same batch of slurry as the above, 
and which had the ordinary cold neat tests, gave the 
following results after seven days’ hot test :—25Ib., 451b., and 
50 lb. respectively ; average, 40 lb. per square inch. 

These results are most eloquent as to the utility of the new hot 
test in detecting faulty t, and it is only to be regretted that 
the difficulty in maintaining a constant temperature in any but a 
properly fitted-up testing establishment will render its general 
adoption somewhat difficult, and in inexperienced hands somewhat 
uncertain. WILFRID STOKES. 

9, Victoria-street, 8.W., May 19th. 








Sir,—We are entirely in accord with the views expressed in your 
able article appearing under this heading in your issue of the 15th 
inst. No one whois ina position tu judge, and whose opinion may 
be reckoned of account, will venture to deny that a change in the 
established routine of cement testing is now imminent. 

Being ourselves firmly convinced that such is the case, we have 
already tried what appeared to us the most valuable of the tests 
you described, viz., that of Deval, employing it freely ina lengthy 
investigation on the possibility of burning Portland cement in the 
short time claimed for Stokes’ cylinder process, which we have just 
completed for the inventor of that system. . 

Besides this icular case we have used it in others of a like 
character, and have experimented with cements made by English 
manufacturers of repute, which have been submitted to us for 
testing in the course of our ordinary practice. , 

Until we have accumulated an extended series of data dealing 
with the application of this test to Portland cement of good com- 
mercial quality from as many and varied sources as ble, we 
are naturally reticent as to the prospect of its general adoption. 
It is, however, undoubtedly a most efficient means of detecting 
cements of poor quality, and it will be necessary for the less 
careful of our cement makers to make a considerable improvement 
in their methods of manufacture if they hope to produce 4 
material that will withstand a test which that of some of their 
foreign competitors will resist with ease. 

STANGER AND BLOUNT. 

Broadway Testing Works, Westminster, S,W., May 19th. 





§1r,—I have read your article in reference to cement testing 
with much interest, and can verify all you say in reference to t 
advantages of the hot-water tests, Not only do you arrive at the 
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tensile results at a much earlier date, but the soundness of the 
cement is ascertained at the same time, and an imperfectly com- 
bined cement containing free lime is found out at once, instead of, 
as is too frequently the case, after it has been put into the work. 
For some time we have made it part of our daily testing to sub- 
mit some of our test blocks to boiling water, and the results we 
obtain at three days are as nearly as possible the same as those 
obtained in seven days from those placed in cold water. We use 
boiling water, as it is much easier maintained at that temperature 
than at 180 deg. as described, and, as far as our experience shows, 
answers the arrows equally well. The test, no doubt, is a severe 
one ; but if the combination is perfect, it will = the ordeal, 
Burham, near Rochester, May 19th, . G. Marcerrs, 








AN ALL-METAL SPRING VEHICLE WHEEL. 


Tae wheel shown in the illustration, patented by Mr. James 
Carpenter, Park-row, New York, is very light, but is designed to 
be exceptionally strong and durable, having more spring than 
wheels made in the ordinary way, and being, therefore, less liable 
to wear or breakage from use on rough pavements or hard roads, 
The felloe is T shaped, and between it and the metal tire is a thin 
strip of paper or similar material, making the tire set firmly, and 
deadening any sound which might be made in use, the tire felloe 





and strip being united by rivets in the usual way. The wheel is 
thus designed to be practically noiseless. The spokes are strips of 
spring steel bent into reverse curves, varying according to the 
amount of spring desired, their outer ends being bent at right 
angles to form flanges and rivetted to the felloe, the of the 
spoke entering mortises in the standard of the felloe. e inner 
ends of the spokes have a semicircular bend fitting in a correspond- 
ing opening in the ring of the hub, as shown in Figs. 1 and 3, where 
they are made fast by bolts or rivets, or they = be additionally 
secured by caps or bands screwed against both sides of the rim.— 
Scientific Amerwan, 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


France: Trade in 1889.—Imports into France increased 
by £2,720,280, or 1°65 per cent. over 1888. Exports increased 
by £13,473,200, or 11:15 per cent. The revenue advanced by 
£1,096,740, or *9 per cent. entirely in direct taxes due to the 
influx of strangers to the Paris Exhibition. The statistics 
of navigation showed no improvément, tonnage enterin 
having diminished by 126,606 tons, or 2°65 per cent., an 
clearing by 365,769 tons, or 4-2 per cent. Imports of coal 
decreased by 417,263 tons, or ‘5 per cent., but this was a 
proof that in spite of a rise in the average price at the pit’s 
mouth in France, the demand increased, whilst proportioned 
to the demand was the elasticity of the French supply. The 
quantities of anthracite and coal raised in 1889 increased by 
1,967,377 tons, or 9 per cent. over the preceding year, the 
bulk of the increase being in the Pas-de-Calais and Nord. 
Imports of copper fell off by £2,280,000, owing to the 
collapse of the copper syndicate. Contemporaneous with the 
expansion of the coal trade was the activity of the French 
blast-furnaces, the increase of pig being 89,491 tons, or 5°5 

rcent. Manufactured iron » Aeron by 23,615 tons, or 

percent. Manufactured steel increased by 11,727 tons, or 
21 per cent. The small import of manufactured iron 
decreased by 7000 tons, or 37 per cent. The rapid advance 
of quotations in autumn on the English and Scotch mar- 
kets, which had its full effect here, may partly explain 
this. Though some large transactions in pig iron took 
place between England and France, much of the import did 
not go into consumption. Imports of machinery increased 
by £280,000, or 19 per cent., an rts by £280,000, or 20 
per cent. In metal wares and tools imports increased by 
£200,000, or 2:2 per cent., and exports by £840,000, or 29°6 
per cent. It was all the more fortunate for France that 
most of the contributions to her prosperity were made 
immediately after the time when—the Panama Canal Com- 
pany having gone into liquidation after swallowing up a 
capital of £51,500,000—the failure of the great copper syndi- 
cate led to the collapse of the Comptoir d’Escompte for 
£3,000,000. This collapse was only prevented from creating 
& panic and a disastrous run on the savings banks by the 
energetic call made on the credit of the banking establish- 
ments of the capital by the Finance Minister. 

Portugal: Trade in 1889.—Imports into Portugal increased 
by £889,566, or 9°9 per cent. over 1888. British shipping 
entering the various ports increased by 214,805 tons, or 11:2 
per cent., and its proportion of the whole from 40°85 to 44:15 
per cent. Too much importance must not be attached to 
tonnage statistics, as those of the larger countries are great] 
increased by mail steamers using Lisbon as a port of . 
bringing and taking away but little cargo. In 1888 British 
imports amounted to £3,895,814, or 46°05 per cent. of the 
whole, showing a steady increase from 1885, since when there 

as been a rise of £1,023,354, or 35°65 per cent., and of 7:05 
per cent. on the proportion of the whole. In 1889 coal, 
until recently almost entirely from England, increased 
by 176,756 tons, or 15°9 per cent., and exceeded by 
over 75 per cent. the import of 1880. In the 
agitation against everything of English origin one of the 
main features was to find a substitute for English coal. 
There are said to be unworked coalfields in Portugal, but the 





quality is inferior. Belgium, Germany, and Spain are spoken 
of as likely to compete in supplying the Portuguese market, 
but while English coal continues to be better and cheaper 
than that of other countries, users will not submit to a loss 
on an article of such prim importance. Agricultural 
machinery has hitherto chiefly come from England, and has 
had the preference on account of its superiority. Should 
that excellence in quality ever be lost, cheapness of 
articles from Germany will at once introduce a ruinous 
competition. Among other important imports from Eng- 
land are brass, cement, chemical products, copper, iron 
—cast and wrought—lead, steel, sulphur, tin, tinfoil. 
Although complete statistics for 1889 are not obtainable, 
a comparison of the first eleven months of the year with 
the compe emer iod of 1888 shows an increase of imports 
in every class of the tariff except foods, which is accounted 
for by the increased protection afforded to home-grown wheat. 
Duty-free goods increased by £39,352, or 3°85 per cent. ; instru- 
ments, machinery, &c., by £116,796, or 23°4 per cent. ; metals 
by £151,823, or 29-9 per cent. ; mineral substances, glass, &c., 
by £121,440, or 21 per cent. Certain companies and insti- 
tutions have free entry for their goods; in 1888 the value 
of such goods was £246,436, and the duty remitted 
£44,110; the greater part being for railway material 
in connection with new lines, the progress in which 
has been considerable. The increase in imports of rail- 
way material in 1889 was very marked, the quantity 
amounting to six times as much as in 1880, and to 30 per 
cent. of the whole import of the last ten years. Ex- 
ports of instruments an money decreased by £5402, or 
17°3 per cent. Metals increased by £14,818, or 45-2 per cent. 
Mineral substances, glass, &c., by £3601, or 3°45 per cent. 
The increase was satisfactory in antimony, copper, lead, 
manganese. The value of commercial relations between 
Great Britain and Port isso much greater than those 
between Portugal and other countries that these returns 
cannot readily be altered. At the same time French and 
German merchants will take advantage of the prevailing 
triotic or seth ager feeling to promote their — ne 
he quasi-monopoly of supplying Portugal, which Englan 
once had, has ak A symptom of the change which has 
ually taken place occ’ when it became the exception 
or contracts for public works to be given to English 8. 
Latterly they have been entirely given to Belgian and 
French syndicates. The rise and development of French and 
German manufactures, together with the energy shown by 
those nations in finding fresh markets for their goods, led to 
the keen competition so frequently alluded to. It is to be 
feared that endeavours to rig 29 English trade have been 
unavailing, and it is probable that in some kinds of goods 
which can either be manufactured in the country or imported 
at equally cheap rates from foreign countries, English trade 
may suffer permanently ; but there are signs that the irrita- 
tion will not be allowed to affect indefinitely the commercial 
interests of the two nations. In a Portuguese opinion as 
to the loss which Portugal would suffer if deprived of 
English trade, it is pointed out that any advantage gained 
by the bo, Pe evelopment of native industries would 
be considerably diminished by the want of coal, iron, 
and other raw materials, and that the effect on agriculture, 
and especially the mining industries, would be severely felt, 
England being the market for Portuguese minerals, and it 
being doubtful whether any other equally good could be 
found. The opening up of new markets would be slow and 
uncertain. Since this report was written there will be 
some improvement in the trade between Great Britain and 
Portugal. The late Government, to conciliate the agricul- 
tural interest and end the chronic difficulty existing between 
the corn growers and millers, in consequence of the latter’s 
preference for foreign wheat, owing to the bulk of native- 
— wheat not being of the quality best adapted for bread, 
ed a proportion of native-grown wheat to be used before an 
importer was allowed to use any foreign wheat. In a few 
months the milling industry was practically put an end to. 
The development of railway traffic was very great, showing 
an increase in passengers of 25 per cent. over 1888, and 150 
per cent. over 1880; goods traffic has doubled, and the net 
receipts of the railways increased by 70 percent. An im- 
portant measure was the subsidising by the Government of a 
line of mail steamers from Lisbon to the east and west 
coasts of Africa. This undertaking marks a new phase in 
the development of Portuguese colonial enterprise. The 
new harbour at Leixoes is available, and the works intended 
to make Lisbon an important commercial port are progressing 
satisfactorily. 

Portugal: Trade of Madeira in 1889.—British shipping 
entering Funchal increased by 94,820 tons, or 18°65 per 
cent., over 1888, and its Dy sae of the whole from 55°65 
to 58°8 per cent. British imports increased by £7284, or 
4-9 per cent., and decreased in a cory of the whole from 
71°65 to 70°65 per cent. Coal, the chief import, increased by 
28,398 tons, or 54:2 per cent., and decreased in value from 
£1 9s. 3,,d. to £1 2s. 6d. per ton. Continued increase in 
duties tends to diminish imports. The importation of d 
goods is carried on by sanas Se other than England, 
the reason being the absence of English commercial 
travellers. English houses applying to the consul and local 
firms for information cannot cope with the foreign traveller, 
who deals directly on the spot and gives long credit. 

Spain, Agricultural machinery in.—The United States 
Consul at Cadiz reports: Spain is an excellent market for 
the introduction of American agricultural machinery. The 
prosperity sure to fall on the use of modern implements and 
methods cannot be fully appreciated by those unacquainted 
with the conditions existing here. Improved implements 
would materially help in ending the depression that has 
caused so many Spanish farmers to seek new homes in South 
America. If Boaz and Ruth were dropped into a majority of 
Spanish harvest fields they would feel perfectly at home, the 
implements they worked with omy | still in use. Grain 
is separated from dirt and chaff by being tossed into 
the air by shovels on windy days, a process which 
does not make it clean. Fanning mills could be easily 
introduced. In the last few years the introduction of im- 
proved agricultural implements has commenced. Man 
regard them as enemies of labour, and farmers realising the 
advantages of improved implements sometimes refuse to buy 
them, fearing their destruction by farm labourers, who 
oppose the introduction of labour-saving machinery. At 
Jerez de la Frontera, a city of 6000 inhabitants surrounded 
by one of the richest agricultural districts in Spain, there is 
but one dealer in farm implements, and his principal busi- 
ness is the wine trade. English and German tools take the 
lead, those countries having placed a full line of their imple- 
ments on sale, while the United States is represented by only 
a cultivator and a harvester. Harrows, ploughs, &c., are 
finding a fair market, English taking the lead, being 





much superior to German in durability and utility, though 
the latter are far cheaper. Firms of both countries employ 
the same agent, who sells on commission, showing the imple- 
ments to farmers, and exhibiting at fairs, dc. That he is 
meeting with success is proved by the fact that this year he 
declines commission on the smaller implements, but buys 
and sells them on his own account. A federation of manu- 
facturers of agricultural implements could easily reach, build 
up, and control this market, if only made to realise the 
future of the demand now existing in an embryonic condition. 
Spain has thousands of untilled acres, besides many farms 
that are tilled at a loss, to say nothing of a large acreage 
that, on account of the meth used, does not yield more 
than 40 per cent. of its capacity. So long as correspondence 
is relied upon to build up trade, sales will be few and 
unimportant. To obtain the trade of Spain, intelligent, 
educated men speaking Spanish must be sent, and who must 
remember that they cannot rush things. It is not the way 
of the country, and commercial travellers must exercise an 
immense amount of patience, and become accustomed to 
great deal of ‘“‘mafiana ”’ — to-morrow. Germany send 
representatives of cultivated manners and general informa- 
tion, speaking English, French, and Spanish, whose patience 
outlasts all delays, and also gives long credits. 

Spain: Trade of Bilbao in 1889.—British shipping entering 
Bilbao increased by 206,028 tons, or 10°25 per cent., over 
1888, and its proportion of the whole from 70°6 to 72 per cent. 
British coal increased by 108,220 tons, or 70°8 per cent. 
British coke decreased by 24,447 tons, or 11°35 per cent. The 
former was 87°45 per cent. of, and the latter all the import. 
A considerable quantity of industrial and railway machinery 
and plant, chiefly from England, was also imported. Exports 
of pig iron decreased by 14,666 tons, or 10°85 per cent., owing 
to jad demand from Italy. Iron ore, which continues to be 
the principal export, increased by 359,186 tons, or 9*1 per 
cent., the proportion to the United Kingdom rising from 
69°09 to 71°03 per cent. The production of coke in Bilbao- 
Vizcaya works, was 51,676 tons. The San Francisco works 
are said tointend constructing coke ovens. Other industries 
being developed in the province are those of arms, chemical, 
and paper manufactures. The tendency of local capitalists 
is to implant industrial centres in the country; judicious 
projects of any kind, if undertaken by responsible and intel- 
ligent persons, will meet with ready aid and support. The 
construction of railways for putting Bilbao in direct commu- 
nication with all places from where traffic may be expected 
continues. There is, among others being constructed, an 
important narrow gauge line begun for bringing coal to 
Bilbao from the mining districts of Asturias and Palencia. 
Its length will exceed 124 miles, and the cost is estimated at 
£640,000. The works for the new external port are proceed- 
ing satisfactorily. 

Spain: Trade of Corunna in 1889.—British shipping enter- 
ing Corunna decreased by 1873 tons, or 1°6 per cent. under 
1888, and increased in proportion of the whole from 20 to 
25°25 per cent., owing to a decrease in French and German 
shipping. Foreign imports increased by £226,945, or 77°7 
per cent. British imports decreased by £55,445, or 19°45 per 
cent., and in proportion of the whole from 95°9 to 43-25 per 
cent., owing to increases in French, German, Norwegian, 
and Swedish imports. Coal decreased by 2691 tons, or 29°9 

r cent., the value, £1 per ton, remaining unaltered. 

etroleum, raw, from the United States for a refinery 
here, decreased by 112,499 gallons, or 43:2 per cent., 
and in value from 1s. 8d. to 10,d. per gallon. 
Machinery by 110 tons, or 58 percent., and in value by 
£5720, or 58°15 per cent. Metals increased by 652 tons, or 
816 per cent., and in value by £12,978, or 308 per cent. 
There has been « slight increase in the import of manu- 
factured goods from Great Britain since the conclusion of 
the treaty between that country and Spain. This increase 
will be greater when the superiority of British made goods 
becomes generally known, in contrast to those from France 
and Germany. The latter imitates with wonderful ingenuity 
English pom and her commercial travellers are constantly 
seen in every town of the Spanish peninsula, and thoroughly 
understanding how to deal with the Spanish shopkeeper, 
quoting their prices f.o.b., custom house tariff included, and 
offering longer credit than their English competitors. 

Spain: Trade of Cadiz in 1889.—British shipping entering 
Cadiz increased by 25,564 tons, or 25°55 per cent. over 1888. 
During the last decade the commerce and trade of Cadiz 
have been steadily decreasing, and unless some steps are 
taken to arrest this downward progress the importance of 
Cadiz as a commercial centre and entrepét will soon dis- 
appear. The trade of this once flourishing commercial city 
has been gradually diverted into other channels where 
greater facilities exist or have been created for it, while the 
inhabitants have not made any serious efforts to maintain 
the commercial pre-eminence of their city by the construc- 
tion of docks or other important public works. Two causes 
which militate against the prosperity of Cadiz are the 
Bobadilla-Algeciras Railway and the construction of docks 
at Gibraltar. The former must divert a considerable portion 
of the Cadiz trade to Gibraltar, and the latter must also 
largely withdraw trade from this port. If instead of calmly 
looking on and bewailing this state of things with almost 
oriental complacency and resignation, energetic measures 
were taken and persevered in to improve the through railway 
communication as well as better service of trains on the 
branch lines in this part of Andalusia, and by the construc- 
tion of proper docks and quays alongside which large ocean 
steamers could load and unload with despatch during all 
states of tide and weather, a great stimulus would be given 
to the languishing trade of this port, the finest in Southern 
Europe. 








A RIcHLY ENDOWED AGRICULTURAL COLLEGE.—The Governor 
of Victoria, the Earl of a ase early last month laid the foun- 
dation-stone of a new College of Agriculture at Mildura, on the 
River Murray, one of the two Australian irrigation colonies, 
founded three or four years ago by the well-known firm of Chaffey 
Bros., under special acts of the colonial Legislatures. A full report 


Y | of the ceremony appears in the Melbourne Argus of April 6th. 


Mr. Geo. Chaffey, in presenting the trowel to his Lordship, stated 
that the value of the college lands exceeded that of any similarly 
endowed educational institution in Australia, These lands com- 
prised 16,666 acres with water easements, valued = the initial 
~ of £20 per acre) at £333,320. A large portion of the property 

, however, doubled in value, and it was quite within the bounds 
of probability that the endowment would worth more than a 
million sterling before twenty years. Lord Hopetoun—in laying the 
stone—remarked that he had no doubt irrigation would play a most 
important part in the future of Victoria, and the Chaffey College, 
in affording facilities for imparting the necessary instruction in 
irrigation and its dependent industries, would be of immense 
advantage to the whole of Australia. 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA. 
AS locomotive, weighing ninety tons,| THE population of New Zealand, exclusive of Maoris,| A STEAM engine indicator for all speeds up to 2099 
built oie ontana Union Railroad by ‘> Lima Machine now mall om 619,000, an increase of 40,000 since 1886. revolutions per minute is to be shown at the Physical Society’, 
Works, Li has been in operation for three months on meeting to-day, by Professor John Perry, F.R.8, 


’ ima, 0., 
es of 164ft. to 211ft. per mile, and is said to give good satis- 
tion. 
Tue South-Eastern Railway Company has 

with the French and Swiss companies to commence next July a 

ial express service twice a week from Charing-cross and 
Cannon-street to Bale, Lucerne, &c., vid Dover and Calais, in 
connection with the club train services from London. 


NINETY-EIGHT cent. of the double lines of England 


are worked by the block system, Scotland shows 100 per cent., but 
Ireland only 31 per cent., oF the ave for the United 
Kingdom down to 944 per cent. single-t roads, however, 


only about 5000 miles out of 8000 have the block system. 


Rap mail Galivory by street cars is proposed by the 
Post-office authorities in alo, N.Y. Each car is to carry a box, 
into which the letters can be slipped, and from which they are 
removed at a central station, to which all the lines in the city run. 
The Buffalo Railway Company, which operates the railways, is in 
favour of the plan. 


In the recent case of the Metropolitan Railway v. Fowler 
and others Mr. Justice Cave and Mr. Justice Vaughan Williams 
decided that a part of the Metropolitan Railway which is in tunnel 
and under a street is liable to be assessed towards the payment of 
land tax, on the ground that their Act gives them something, 
which, however it may be described popularly, cannot in law be 
distinguished from the ownership of the soil which is occupied by 
their tunnel. 


An application was, with the approval of the Birming- 
ham Corporation, made a short time ago to the of Trade to 
tion an experimental i of the speed of the cable tram- 
cars from six miles an hour to seven within the city boundary, and 
from seven to nine miles an hour on the Handsworth section. The 
Board of Trade took exception to the latter part of the proposal, 
but during the week Major-General Hutchinson, one of the Board’s 
inspectors, has been over the route, and has to recommend 
the Board of Trade to allow the increased speed to be tried for 
three months as an experiment. 








ANSWERING a correspondent, the Engineering News— 
America—says :—‘‘ Storage batteries on street railways can hardly 
be said to be a commercial success as yet. Probably the most 
successful line in this country is the Beverly and Danvers Street 
Railway, which has been in operation since October, 1889. This 
line runs over a number of hills, and on the down es the motors 
act as dynamos, ing the batteries. The Edco cars are used 
in Washi on the Ecki and Soldiers’ Home Railway, in 
Pittsburg, Pa., and in Dubuque, Ia., on the Dubuque Street Rail- 
road, The Citizens’ Street way Company in Indianapolis also 
operates storage battery cars.” 


Ir is reported that the Hudson River Tunnel is now 
in 3400ft. of the 5400ft. for completion, and is progress- 
ing at the rate of 10ft. a day. tee shifts are at work. Twin 
hydraulic elevators have been put in, to provide for a more rapid 
removal of loaded cars. Negotiations are now being made for an 
electrical plant to be at the New Jersey entrance, with a 
view to the substitution of electricity for mule power in hauli 
the loaded cars from the shield to the end of the shaft. No wor 
has been done on the New York side of the tunnel since the 
construction has been placed in the hands of Sir Benjamin Baker 
and Sir John Fowler. A new shield, however, is now ready for 
this end, and work may be resumed at any time.” 


On Saturday last the “Flying Dutchman,” Great 
Western Railway Company express, which runs daily to the West 
of England, was considerably delayed at Reading Junction by a 
serious accident to the engine. The train, which leaves Paddington 
at 11,45 a.m., and usually runs to Swindon without stoppage, was, 

ing to the Whitsuntide holiday traffic, heavily loaded. It ran 
at roe as usual until the deep cutting at Sonning, two or 
three miles east of Reading, had been reached, when the driver, 
Rowell, noticed something jar in the working of the engine 
and with much presence of mind instantly slackened speed, and 
ran very steadily into Reading. An axle had broken. Another 
engine was procured, and the “‘ Dutchman” resumed its journey. 


A CORRESPONDENT, writing to the editor of the Railroad 
Gazette, says “‘ Mr. egg $s. read before the Institution of 
Mechanical Engineers (in on) is not likely to receive much 
credit in America, and it seems surprising that his assertions were 
not more severely dealt with—‘ assertions’ is too mild a word, but 
looks better. If not contradicted by the Railroad Gazette, I fear 
that very many extremely hard things will be uttered by engineers 
all over the world against American car builders, and I for one 
sincerely hope that you will demolish the mass of rubbish it con- 
tains. Nothing could have been better adapted to ruin the 
prestige of the tube car people in Europe, where railway men are 
not the idiots Mr. Jefferds imagines, and are well up to the best 
American practice and watch it closely.” 


A new Detroit river tunnel is a probability of the near 
future. The Michi and Canada Tunnel Company has been 
organised, sup’ y in the interest of the Michigan Central Rail- 
road Company, to build a double-track railway tunnel under the 
Detroit River, connecting Detroit, Michigan, and Windsor, Ont. 
The tunnel will cross the river a short distance below the present 
Michigan Central transfer ferry, and will open on the main line on 
the Detroit side of the river, about one mile back from the shore. 
The total length will be 12,033ft., of which 2100ft. will be an open 
cut on the Canada side and 1500ft. an open cut on the Detroit side. 
The inclosed portion, or tunnel proper, will be 8433ft. long. 
Engineering News says the tunnel will lined with steel plates, 
inside of which will be five rings of brick and concrete. The 
outside diameter of the lining will be 31ft. Zin., and the inside 
diameter 27ft. Preliminary work will beginat once. The material 

metrated will be en | similar to that penetrated by the Port 

uron tunnel, described in our issues of October 4th, November 8th 
and 22nd, and December 6th, 20th, and 27th, 1890, 


CoMMENTING on a recent official report on the Indian 
railways, the Railroad Gazette says :—“‘ Both the average passenger 
journey and average freight haul are very long, the former being 
43 miles ew 24 in the United States, and the latter 165 miles 
against 111 in the United States. The average freight train load 
is rather less than ours, being only 124 tons of 2240 lb. each against 


158 short tons. But the ae ate train load is enormous | ha’ 
i tates, 


—228 against 43 in the Uni or more than five times as 
many. The result is that on a fare of less than six-tenths of a cent 
a mile the train-mile receipts are decidedly higher than in our own 
country. Low as are these 4 “y the cost of doing the business 
is yet more remarkably low. e total e: constitutes only 
one-half of the gross earnings, and on some of the lines the pro- 
portion is vastly more favourable. On the East Indian Railway the 
cost to the company per passenger mile is one-sixth of a cent. As 
2n indication of the comparative efficiency of labour, it is interest- 
ing to note that there are 238,000 railroad employés in India, 
against 704,000 in the United States; exactly one-third the 
number of employés, while the —-. and traffic are only one- 
tenth. eden malay eyes beage pe t, in spite of the growth of 
the Indian system, the number of employés is slightly less than it 
was @ year ago, owing to the introduction of a few more Europeans 
into the service, one European being apparently equal to a vast 
number of natives.” 





At a meeting of the Paris Academy of Sciences, held 
on May 4th, a paper was read by M. Haton de la Goupillitre, 
on the time of evaporation of water in boilers. The author 
mathematically determined to his own satisfaction the rate of 
lowering of the level of the water in steam boilers of various forms. 


At Plymouth on Monday a five-mile bicycle challenge 
race took place for a 100-guinea cup, the competition being an 
re) one. After an exciting race, Ducros, of the Irish Cycling 
Club, was declared the winner by four lengths. ime, 
14 min. 27 sec., or about one minute less than last year. This 
is five miles at the average rate of 20-075 miles per hour. 


A HAND camera has been devised by M. Lumiere, of 
ag for taking a series of aoe in quick succession. 
The framed plates move in grooves at the back of the camera, 
being projected forward into position by a spiral spring, as each 
one, after receiving its image, is released by a bolt and falls down 
into the bottom of the a t tside indicating the 
number of plates used. 


A soap possessing excellent detergent properties is said 
to be made by incorporating with the soap oe peewee J 
boiling about deg. Fah.) and turpentine. e paraffin retards 
the volatilization of the turpentine, whilst the latter acts as a 
solvent to the former. The paraffin does not separate when used 
in water, and as much as 3 per cent. can be incorporated without 
detracting from the firmness of the soap. 


A TELL-TALE clack valve is made by MM. Guasco et 
Gellaz, of Marseilles, the spindle of which is carried upwards, 
though of smaller diameter, and terminates ina ball. The latter 
rises and falls—with the valve—inside a glass tube like that of a 
water gauge, the glass being inclosed in a tight metal tube having 
a slot corresponding with ‘the travel of the ball and valve. It is 
thus easy to see at a glance whether the valve is working properly 
or not, 


Tue deaths registered last week in twenty-eight great 
towns of py and Wales corresponded to an annual rate of 
30°1 per 1000 of their vate population, which is estimated at 
10,010,426 persons in the middle of this year. This is the highest 
segregate rate recorded in any week since the beginning of 1882, 
an gr Neg in excess of the mean rate in the corresponding 
week of the nine years 1882-90. The rate was highest, 51°6, at 
Huddersfield, and lowest, 19:1, at Brighton. 


In London 2582 births and 2245 deaths were registered 
last week. — for increase of population, the births were 
196 below, and the deaths 661 above, the average numbers in the 

ing weeks of the last ten years. The annual death-rate 
per 1 rose last week to 26:1. In greater London 3492 births 
and 2754 deaths, or 20°3 and 16°38 per hour respectively and one 
death every 3°65 minutes were registered, co ing to annual 
rates of 310 and 244 per 1000 of the estimated population. 


InDIA-RUBBER brake blocks have great advantages over 
those of wood or iron for road vehicles; but hitherto great diffi- 
culty has been experienced in fixing them to the shoe, owing to the 
rubber becoming Siain integrated where the bolts pass. M. Michelin 
et Cie., of Clermont Ferrand, gets over the difficulty by forming 
the rubber block with a dove-tail at the back and making the shoe 
to correspond, both being gry tapered so as to permit of easy 
introduction. The rubber block is inserted in its shoe with an 
easy fit, and the eee | of the block on the wheel spreads the 
dovetail out against the sides of the shoe, giving all the necessary 
adhesion between the two surfaces. 


Ar the last meeting of the Meteorological Society a 
paper was read “‘ On the Vertical Circulation of the Atmosphere in 
relation to the Formation of Storms” by Mr. W. H. Dines, B.A., 
F.R. Met. Soc. After giving an outline of the circulation of the 
atmosphere, the author refers to the two theories which have been 
suggested to account for the formation of storms, viz. (1) the 
convection theory, which is that the central air rises in uence 
of its greater relative warmth, this warmth ry produced by the 
latent heat set free by condensation, and (2) the theory that the 
storms are circular eddies produced by the general motion of the 
atmosphere as a whole, just as small water eddies are formed in a 
flowing stream of water. The author is of opinion that the con- 
vection theory is the more probable of the two, but more infor- 
mation about the temperature of the upper air is greatly needed. 


A RraPrp method of estimating nitrates in potable waters 
was recently described to the Chemical Society by Mr. G. Harrow, 
Ph.D. The method depends on the reduction of nitric to nitrous 
acic by means of zinc-dust and chlorhydric acid, in a very dilute 
solution, in presence of a-naphthylamine and sulphuric acid, the 
estimation being made by comparing the depth of the pink azo- 
coloration developed in the solution with that arising on similar 
treatment of standard nitrate solutions, A beaker containing 50 
c.c. of the water is placed on a sheet of white paper side by side 
with other beakers holding 50 c.c. of standard solutions containing 
1°0, 0-1 and 0°01 of nitrogen as nitrate per 100,000, and to each is 
added 10 c.c. of a test solution, prepared by dissolving 1 me 
of a-naphthylamine, 1 gramme of sulphanilic acid cc, of 
chlorhydric acid in about 200 c.c. water, boiling with a small 
quantity of animal charcoal, filtering and making up to 500c.c. A 
po | small quantity of zinc-dust—7 to 8 milligrammes—is added to 
each beaker. If nitrate be present in the water, a more 
or less intense pink colour is developed, which may be compared, 
at the end of fifteen minutes, with that arising in the standard 
solutions. By diluting the water until the tint produced is —— 
to be of the same intensity as that of one of the standards—prefer- 
ably the most dilute—a first approximation is arrived at; and the 
water, having been diluted to the extent indicated by the results, 
a fresh experiment is made with this diluted water. en nitrates 
are P ages the amount is estimated in a similar manner prior 
te e addition of zinc-dust, and due allowance is subsequently 

e, 


Tue first steamship entered New York April 23rd, 1888, 
and according to Mr. J. H. Gould in ‘“‘Scribner’s Magazine, ” 
this event was doubly interesting and significant because not only 
the first Transatlantic steamship came to anchor in the harbour on 
that day, but the second also ; steam travel across the sea thus 

inning with a race that was earnestly contested and brilliantly 
won, Furthermore, it wasa race that attracted infinitely more 
attention than any of the contests that have succeeded it. Two 
steam-vessels had crossed the Atlantic in years previous, both 
ving started from this side—the S h, from § h, in 
1819; and the Royal William from Quebec, in 1831; but neither 
of these vo demonstrated the feasibility of abandoning 
the fine sailing packets and clippers for steamers when it came to 
a long voyage. The Savannah used both steam and sail during 
eighteen of the twenty-five days required for a passage to Liverpool, 
and more than one — r overtook and passed her during the 
voyage. The Royal William had to utilise all her hold for coal in 
order to carry cient fuel to insure a completion of the voy 
Public interest, accordingly, was conv stirred on both sides of the 
ocean when, in 1837, it was learned that two steam-vessels were on 
the stocks, building for the American service. These were the 
Sirius at London, and the Great Western at Bristol. It was these 
vessels that e the first race; the Sirius making the trip, 
measured from Queenstown, in eighteen and a-half days, and 
Great Western in fourteen and a-half da’ The Sirius, having 
had nearly four days’ start, came in a few hours ahead of the 
winner. 











In the article in our last impression on the petroleum 
ship explosion at Newport, it was stated that one-third vapour and 
two-thirds air would highly explosive, This should have been 
one part vapour to ten parts air. 


Ir is said that probably one of the largest and richest 
veins of tin ever known to the mining world has Nn discovered 
in the old Diablo Mine, south of Durango, in Mexico. The vein is 
4ft. wide, and composed of solid masses of tin oxide, assaying from 
50 to 60 per cent. of tin. 


At Montreux on Tuesday evening a part of the ay 
in the neighbourhood of the Kursaal suddenly colla; and fell into 
the lake. The accident was fortunately unattended with loss of 
life or personal injury, which was not the case with a similar slip 
in Switzerland about a year ago. 


A company is being formed by capitalists of Buffalo, 
N.Y., to construct a tunnel under the Niagara river, from that 
city to Fort Erie in Canadian territory. Assemblyman Guenther, 
of Buffalo, has been requested to take charge of a Bill in the New 
York Legislature incorporating the company. 


We have received from Mr. G. W. Bacon a new 
geological map of England and Wales. It is made to a scale of 
about sixteen miles to the inch, and contains several important 
sections. It is clearly and brightly coloured, and will prove useful 
S all those who are interested in the geology of land and 

ales. 


Orpers have been received at Sheerness Dockyard 
directing preparations to be made for building the new fast gun 
vessel y Bi which is to have a displacement of 735 tons and 
machinery of 3500-horse —, She is one of the eighteen gun. 
boats provided for in the Naval Defence Act, and is to be equi: 
with two 4‘7in, and he pemeer quick-firing guns, and five tu 
for discharging Whitehead torpedoes. 

From the annual report of the Minister of Public Works, 
just publisned at Ottawa, an interesting table shows that over 
$48,000,000 has been spent on — works since Confederation, 
as follows :—Railways, £27,473,251 ; canals, £10,572,776 Leo 
buildings, £3,733,306 ; harbours and breakwaters, £2,285,000; 
lighthouses, £622,381; rivers, £385,200; dredges, £134,200; 
timber slides and ‘‘ booms,” £368,394 ; roads and beige. £363,238 ; 
telegraph lines, £141,674 ; Government steamers, £147,806 ; monu- 
ments, £3081; Ottawa parks, £3021. The public buildings ai 
Ottawa have cost over £1,000,000. 

PosTaL cars are now being run by the Richmond and 
Danville Railway Company of America, between Atlanta and 
Washi , lighted with the Pintsch ine. The supply from the 
Atlanta works runs the round trip. © Baltimore and Ohio is 
also for the equipment of its postal cars with this light, 
This, says the Railroad Gazette, is nnn we | a decided step ahead, 
when we consider the large amount of mail which has been 
destroyed by fire, and the further fact that ~— clerks have been 

uired to wa = tee lanterns, entirely inadequate to the 
difficult service they have to render. 

Tue Niagara Falls water-power tunnel was, says 
American Engineering News, definitely located by the board of 
engineers at a recent meeting held at the come offices in 
Buffalo, It was decided that the portal should be 11}ft. above the 
avi water level of the lower river, and that from this point the 
tunnel should be carried on an up grade of 04 per cent.—4ft. 
1000. The route, as first decided upon, was to run from a point 
20ft. below average water level of the lower river, with the same 

de. The tunnel, according to the nt course, will penetrate 
Goatees rock mainly, with occasional layers of slate. 


Tue last stone of the Tansa dam, illustrated in Taz 
Encrnger of July 15th, 1887, constructed by Messrs. Glover 
and Company for the Bombay Municipality, in connection 
with the Tansa Waterworks, was laid by Mr. H. A. Acworth, 
Municipal Commissioner, on the morning of the 4th April. At the 
breakfast which followed the ceremony, Mr. Acworth observed 
that while it was impossible to convey by either figures or words 
anything like an adequate idea of the vastness of the undertaking, 
he might state that the 11,000,000 cubic feet of aa 
had been used in the dam were sufficient to make a wal! 100 miles 
long, and 10ft. high and 2ft, thick. 


In the report which the Local Government Board 
have pre —_ the Bill promoted by the Southwark and 
Vauxhall W ter Company, under which they seek powers to create 
such an amount of 4 percent. debenture stock ‘‘ as would, includi 

remiums, raise the sum of £300,000,” it is stated about 1 
Cae are yearly added to the company’s district, and, that 
although the number of houses supplied has risen from 90,535 in 
1880 to 111,155 in 1889, and the estimated population from 
672,677 to 825 886, i the average daily supply of water has 
actually fallen from 985,827 gallons in 1880 to 23,591,919 gallons 
in 1889, In various districts the supply is intermittent and 
insufficient. 

On the 18th inst. a general meeting of the shareholders 
of the Lake Copais Company assembled for the consideration of 
the directors’ report. The constitution of this company, which was 
formed for the reclamation of 70,000 acres of rich land at Lake 
hey is partly French and partly English, many shares being 
held in France. A French company was formed twenty years ago 
seriously to undertake the drainage of Copais, and a concession 
was granted by the Greek Government of the time to these 
pioneers, but from some cause the company was not successful, the 
works fell into abeyance, and the concession was withdrawn, but 
was granted again under somewhat altered conditions a few years 
afterwards to a new company formed in France, under which most 
of the main wisted, tactoding a = be ma esd into po 
sea were comple’ includi wo tunnel owever, 
short, and as drains and canals still had to be made in the bed of 
the lake, an lish company was formed some four years ago 
complete all operation, and the French company was practically 
absorbed by the new proprietorship. 


An Admiralty order has been received at Sheerness 
Dock, directing the machinery of the new first-class steel gun- 
boat Hebe to be made in the steam factory at that establishment. 
The Hebe is a sister ship of the Gossamer, which was the first 
vessel built and engined at Sheerness Dockyard, and the success 
which attended her recent natural draught trials has led the 
Admiralty to intrust the yard with the manufacture of the 
machinery of the Hebe. e vessels of this type which have 
been previously built have been fitted with engines estimated to 
develope 4500-horse power under forced draught, but experience 
has shown that their hulls are not strong enough for engines of 
such great power, and the Admiralty have therefore decided to 
reduce the power of the Hebe’s machinery—and also of the Circo 
and Antelope—to 3500-horse er under forced enna, which 
should her a speed of 19°25 knots. The natural draught 

er of the Hebe is to be the same as that of the vessels of the 
ooter class already afloat—viz., 2500-horse er—but her 

is estimated at only 17°75 knots, or a knot less than her 

sister shi The Hebe is building in No. 1 dock at Sheerness 


yard, and is to a a yey of 786 — Lens ——w 
sisting of two 4°7in. a ‘our 3-pounder quick-firing gu! 

five tubes for discharging Whitehead torpedoes, ‘Tbe machinery 

for her sister ship Circe, which has also commenced building at 

Sheerness yard, 

been given to M 


to be supplied by contract, the order having 
essrs, J, Penn and Sons, 
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E IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Whitsuntide holidays have caused, as usual, a temporary 
abl of operations tt the furnaces and ironworks, In times 
of considerable trade activity these holiday suspensions are some- 
times curtailed within as narrow limits as ble; but on this 
occasion no such step is being taken. Indeed, in the present state 
of trade, manufacturers are rather pleased than otherwise at the 
cessation, and the holidays, so far from being shortened, have been 
prol as far as possible, 

Whilst this is the position at the works, yet it may fairly be said 
with regard to the general state of demand that the week 
seen @ maintenance of the — improvement which was noted in 
last report; but there is still room for a good deal of further 
advance before business can be said to be in anything like a 
thoroughly Caper gd position, 

The condition of the G w and Cleveland markets is still 
receiving attention in this district, the recent struggles between 
the “bulls” and the “bears” there being by no means without 
its influence in Staffordshire, 

The galvanised sheet makers report continued quietness in 
demand from most of the usual markets, and quotations remain 
at £11 15s. to £12 for doubles in bundles f.o.b. Liverpool. Some 

uiries are, however, to hand from the east coast of Africa. 

Indeed, corrugated iron manufacturers should find in Mozambique 

a profitable market. There must shortly be a demand for sup- 

of that commodity for the houses and stores to be built at 

the new 4 — = bi mo on oe been ann at 

Delagos 5 m req at the ces named, as no 
building makseial exists upon the spot except timber. 

Plain sheets for working-up Lang seed are in fairly good demand, 
but galvanising qualities are not bein 
the extent that could be desired ; £7 to £7 7s. 6d. is the open 
market quotation for doubles, and £6 15s, to £7 for singles, but 
deliveries are made for less. 

In the bar trade the descriptions most called for just now are the 
serviceable vig Ad qualities known locally as ‘‘ common” bars, 
and quotations for these continue to range in the neighbourhood of 
£6 and £6 5s. Medium and best bars experience a fair call, and 
the former description are quoted from £7 down to £6 12s, 6d., 
— cba alg ' 

oops strip move slowly at ‘or export purposes for 
hoop, and £6 15s. for ceupeoy’ enaiiiien. - 

In the steel trade a good business is being done, more icu- 
larly in tees, angles, and other engineering sections. Prices are 
generally well sustained, but only on a low basis, and there does 


not seem any earl of an advance. Bessemer tin bars are | b 
BP ative 


uoted at £5 7s. red up here mainly from the South 
‘ales district, and blooms £5, 
for bars, and £5 5s. for blooms, 
An ov has prevailed in some quarters that with the closing 
down of the Welsh tin-plate works which has been determined on 
doring the month of July, prices of tin bars and other steel from 
Wales would be likely materially to fall. I am assured, however, 
that such will not be the case unless there is also a fall in the price 
of coal and since steel makers declare that even at present 
prices they are hardly covering cost of production. 

Crude iron is moving rather more freely than has lately been the 
case, and in sympathy with the wre movement in the North, an 
attempt is being sande by leanl og lers to secure rather better prices 
than consumers have been willing to give; and in these attempts 
sellers are not a er successful. Cold-blast pigs continue to 


imens qualities are £5 12s, 6d. 


be quoted 99s. , and best f from 70s. to 80s.; whilst 
from 39s. to 40s. is about the quotation for cinder sorts, part-mines 
ranging between 45s. and 50s. 

In the hematite trade there is not a t deal of business doing, 


hereabouts being unable in many cases to give the 
prices asked, considering the money which they are receiving for 
rolled iron. Sellers, however, state that it is impossible for makers 
to see their way to any reduction, and that rather than sell below 
present prices, they will put the iron into stock. Indeed, at 
— prices some of the firms are stocking rather than sell, 
‘or with cost of materials and wages the same as now, it is hardly 
possible to see a profit. Prices of the best South Wales hematites, 
such as the Tred sorts, delivered up here, are quoted 65s. for 
mixed numbers 55s. for second qualities, 


In the Midland pig iron trade reports continue to circulate of | ¥ 


the intention of one and another of the furnace owners in the 
Derbyshire, Northampton, and allied districts to put their furnaces 
to stand till such time as prices shall improve, and in some cases 
ts in this district have been called in to advise principals on 
position. What will ultimately be done seems a little 
uncertain, but it is a fact that there is no encouragement with 


prices as now to go on making. 
From 44s. to is still mentioned as the price at which Derby- 


shire and Northampton iron is c » del here, 
but to avoid sales some Lincolnshire nds continue off the 


et. 
Coal keeps up in price and demand is and only a bad state 
of trade and hot weather are likely pod ek about _ sensible 
reduction in prices, since any reduction in miners’ wages is out of 
the question, and —- owners cannot look for any relief in the 
cost of sag rg 7 this on ig ig hes sgn Furnace — is 
quoted 11s, ; fo according to ity ; 
and rough slack, 68° to7s. ‘ byte 


’ 

Cokes continue to fall, and, compared with the maximum which 
they attained during the late revival, prices are easier by 6s. or 
7s. per ton. South Yorkshire and Derbyshire sorts are quoted 
~ ri the ovens, or 17s, delivered, and Durham foundry cokes are 


The River Plate and Chili difficulties are very detrimentally 
ng tay railway carriage and — builders and the wrought 
iron builders, certain of whom have important South 
American contracts on their books, It is estimated that work 
fully of the value of £30,000, now upon the books of district engi- 
neers, is blocked from this one cause alone, and delivery is impos- 
sible. In other respects, however, b and roofing firms are 
well engaged, and some concerns are busier than they have been 
for a re The never anry and my eg Coneeny and the 

y pany are prominent among the firms engaged, 
Considerable railway work is on the books at both places. 

Something like a revolution has lately been created in the steam 
boiler trade of this district by the institution of machine for hand 
labour in ro sige oe boiler yards. Manufacturers here, finding 
that their e was being taken away by the su 
of workmanshi; apevornps fe the boiler yards of the Manchester 
district and other vf the kingdom, determined if possible to 
prevent a continuance of this condition of og pled laying down 
machine plant similar to that existing in the cashire centre. 
ee, any ate now — io in > 7, ll three of the Stafford- 

ire works, at any rate, hydraulic unc shapi 
drilling, and riveting tools are now to be found pom in every 
reapect to those possessed by the agen A of the Manchester 

rms, The regult of the outlay has exceedingly satisfactory, 
and orders for steam ara are now being reselvel of a size and 


& pressure to which, before, the works in this district were entire 
strangers, 





NOTES FROM LANCASHIRE, 
ve (From our own Correspondents.) 
ee yt ney it both iron and the coal trades of 
this district business or the P h inn more OF less rs ly 
disorganised condition, As usual with the Whitsuntide holidays, 


ordered to anything like | hard 


ior conditions | © 





there is a temporary stoppage of operations extending over the 
os rtion of the week at works and collieries—some of the 

tter being practically oy for more than a full week—whilst 
business operations are also interfered with to much the same 
extent. In the iron trade the continued excited condition of the 
warrant market has a further distur’ effect, and operates as a 
check upon the little business that might otherwise have come 
forward, That the present ge of warrants is, however, only 
regarded as temporary, ma; gathered from the fact that iron 
has been offered for a fixed month’s delivery at quite 3s. per ton 
under the current cash price; but in the meantime merchants and 
dealers who have lately been ‘‘ bearing” in warrants are under- 
going a very hard sq , Whilst ordinary legitimate business is 
also suffering seriously from the present unsettled state of the 
market, and there are very strong complaints generally that trade, 





has | —just at a time when it is passing through a very critical 


period, 
which may largely influence its p rity or otherwise in the 
immediate future—should be disturbed and thrown out of by 
the operations of speculators who have no direct interest whatever 
either in the iron trade or its allied branches of industry. 

The Manchester Iron Exchange on Tuesday, although this was 
the only market held during the week, was but thinly attended, 
and the business doing extremely small. Sellers of pig iron as a 
rule, in view of the upward movement in warrants and the 
unsettled state of the market at G w, were indifferent about 
quoting at all for the very small inquiries just now coming forward 
and the transactions put through were consequently of so limi 
a weight as scarcely to afford any really trustworthy indication 
as to actual prices, Lancashire makers, during the p Bowes with 
their workmen and the damping down of the local furnaces, are 
still holding back from quoting in the open market, and what ‘ittle 
they are doing is confined to meeting out of stocks the require- 
ments of their regular customers. Quotations for district brands 
are scarcely more than nominal, as makers do not care about 
selling at all for the present; but there is a decided tendency to 

en upon late rates, and where there are any y omy mre upon 
the market they are not under 43s, for forge to for foundry 
Lincolnshire, with Derbyshire ranging from 43s, and 43s. 6d. for 
forge to 47s, 6d. and 48s. for foundry, less 24, delivered equal to 
Manchester. In outside brands it has been difficult to get any- 
thing like fixed quotations, at any rate for prompt delivery, as 
there are very few actual sellers in this market; but where prices 
have been quoted, they have been something like 1s. per ton above 
those ruling last wee For good foundry brands of Middles- 
brough iron quotations have ranged from about 48s, 4d. to 49s 4d., 
whilst La near has been quoted at about 57s. 6d. to 58s., net cash, 
delivered equal to Manchester, but there has been nothing of any 
moment doing. 

The business doing in the steel trade also continues very limited, 
but the high price quoted for Scotch iron has thrown buyers on to 
ematites, with result that prices which have been fluctuati 
rather | the week are again firm at 60s., less 24, for 
foundry qualities delivered in the Manchester district. For steel 

lates there are only a few small orders stirring, and business has 
eer slow at about £7 5s. to £7 7s. 6d. for the best boiler-making 
— delivered to consumers in the neighbourhood of Man- 
chester. 


The manufactured iron trade remains without material change ; 
although makers, in face of the hardening up in raw material, are 
more cautious about selling at the present unremunerative figures 
for finished iron, there is still only a slow business coming forward, 
and certainly no appreciable improvement obtainable in prices. 
Delivered in the Manchester district, ordinary descriptions of bars 
still average £5 15s. to £5 17s. 6d. ; hoops, £6 to £6 2s. 6d. ; and 
sheets, £7 2s, 6d. to £7 7s. 6d. 

In the metal market business has quieted down during the last 
week or so; but list rates are generally maintained, and for 
delivery in the Manchester district average about as under :—Solid- 
drawn brass boiler tubes, 7}d.; solid-drawn brass surface condenser 
tubes, ; solid-drawn copper tubes, 8fd.; brazed and gas 
tubes, ; brazed brass gas tubes, 8d.; brass wire, 64d.; copper 
wire, 3 rolled brass, from 64d. to 7d.; sheet brass, 7}d.; and 

t copper rivets and washers, 9d. per Ib. 

Throughout the leading engineering industries of this district, 
works have still generally orders on hand sufficient to keep them 
fully occupied for the present ; but it is only in one or two special 
departments where new orders are coming foi to more than 
partially replace the old contracts as they run out; and, as I have 
pointed out of late, there are increasing indications of slackening 
ae in the nearfature. Another unsatisfactory feature is the 

feeling in several districts with regard to labour and 
wages questions. The fifty-three hours’ movement has now 
extended to the Bolton dist: and circulars are being sent to the 
employers requesting that a similar concession to that which has 
already been obtained in Manchester, shall come into operation b: 
ceasing work on Friday at five o’clock the 29th, and twelve o’cloc’ 
on Saturday the 30th inst., and a reply to this request is to be 
iven not later than this week. Wages questions are also disturb- 
fag one or two other districts, and altogether the relations between 
the sme ty and the workmen are in several important centres 
an — ut satisfactory. 

n order to meet their largely-increased trade in various descrip- 
tions of girder work and bridge construction, Messrs, Heenan and 
Froude have not only found it necessary to devote the whole of 
their Manchester works — their _— building having been 
removed entirely to Birmingham—to this ial branch of trade, 
but they have been compelled to double the extent of their 
— and to lay down an extensive additional special plant for 

idge and girder work, their Manchester works being now one of 
the most complete bridge and girder building yard in the North of 
England. Besides the ordinary machine tools, such as punching, 
shearing, and planing machines, the new plant includes three of 
the newest types of travelling drilling machines, made after Mr. 
Heenan’s design, each of these m es orm ag radial 





drills simultaneously. They have also put down a plate-ed 
planing machine to take in plates up to 35ft. in le » Whilst the 
various portions of the yard are commanded by five steam cranes, 
New commodious offices have also been erected, which form 
the entrance to the works. Amongst the contracts which Messrs, 
Heenan and Froude have at present in hand is the whole of the 
ironwork, including the construction of a large lattice girder 
iaduct, in connection with the Cornbrook extension of the 
Cheshire Lines Committee Railway. They have also the contract 
for the bridges on the Chesterfield extension of the Manchester 
and Sheffield Railway, the ironwork for the —— Station exten- 
sion, together with several contracts for the London and North- 
Western Railway Company, and they have just finished the Miles 
Platting widening for the Lancashire and Yorkshire Railway 


ompany. 
In the coal trade there is just now little or nothing doing sae | 

to the holiday stoppages of the pits and works, but the continu 
exceptional severity of the weather has kept up an active demand 
for house-fire consumption, and with the temporary cessation of 
the get and the eral absence of stocks, collieries in some 
instances have a difficulty in supplying the requirements of 
their yen yen Fs other re pc of yo rd ae 
steam, and general manufactu purposes, the stoppage of the 
output is to some extent counterbalanced by the cessation of 
operations at works and mills, and in most cases consumers have 
ca taken in extra supplies to carry them over the holidays. 
‘or house-fire coals prices remain very firm at late rates, best 
baie averaging 12s, to 12s, 6d., second qualities 10s. 6d. to 
1s,, and common house-fire coal 9s, to 9s. 6d, per ton. In other 
descriptions of fuel, prices, however, are scarcely being so firmly 
maintained, and at the pit mouth steam and forge coals can be 
readily bought at 7s. 9d. and 8s, to 8s, 6d., burgy 7s. to 7s. 6d., 
q of slack 6s, to 6s, 6d., and common sorts from about 

‘The shiprite ‘rads uiet, with steam coal not 

' © remains quiet, with steam coal not averaging 
more than 9s, 6d. to 10s, per teh, delivered at the ports on the 





Mersey, although pending the holiday stoppages of the pits 3d. to 
6d. above these figures has been got in some special cases. 

Barrow.—The operations this week in hematite qualities of pig 
iron have not been on a large scale, although beckons been 
excited in consequence of speculation. Prices have advanced to 
58s, 9d., in Saag nergy 4 with the he eer tendency of the Scotch 
warrant market, but the tonnage of metal changing hands at this 
advanced quotation has been small. Makers have been doing 
business at 51s. 6d. to 54s, for parcels of Bessemer in mixed Nos., 
and there seems reason to believe that a more plentiful consump- 
tive trade will be done in the early future, as not only are steel 
makers using more metal—and are likely to do so for some time to 
come—but a better inquiry for — delivery of Bessemer iron 
is experienced on foreign account. speculations in hematite 
warrants have led to further diminutions in the stocks of iron held 
in the stores throughout the district. This week’s stocks have 
decreased 7000 tons, and are now standing at 150,000 tons in the 
aggregate. Only thirty-nine furnaces are in blast, and thirty-eight 
are still idle. 

Steel makers are fairly busy in most departments, and more 
encouragement is afforded for the future in the fact that not only 
have heavy orders been recently booked for heavy Bessemer rails, 
but other orders are in the market ; while in the Siemens-Martin 
a me ay a much better tone is noticeable, on the basis of good 
orders for steel shipbuilding material which have lately | omen 
secured. Heavy rails are quoted at £4 11s, 6d. per ton. Ship 
plates are at £6 per ton, angles at £5 10s., and steel boiler plates 
at £6 15s. per ton. In hoops a steady business is doing at about 
£6 per ton. In heavy steel castings a Do business is doing, 
and of a large future trade are afforded. Blooms, slabs, 
and billets are quiet, and tin-plate bars have a slow sale. 

Shipbuilders and engineers have been running short of work 
lately, and men in some of the departments have been paid off; but 
in the course of a few days it is believed new and important orders 
will be booked, and that, as a consequence, a revival in ship- 
building will be assured. 

Iron ore is quiet at 10s. for ordinary sorts, net at mines, 

Coal and coke quiet, but steady in price. 

Shipping is much busier than it has been, but the returns for the 
year compare unfavourably with last year. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

TuE Admiralty have given out further orders in connection with 
their programme for the reinforcement of the fleet. The work is 
in thin armour, which is of steel, the authorities having decided 
upon the adoption of steel for the lighter plates, retaining, as 
hitherto, compound plates for the sides of heavy battleships and 
barbettes. Messrs. Charles Cammell and Co., Cyclops Works, 
have the 3in. and 4in. plates for the Hood and Revenge; Messrs. 
John Browt and Co., Atlas Works, the 5in. plates for the hatchway 
armour of five cruisers; and Messrs. Vickers, Sons, and Co., River 
Don Works, the plates for three other vessels, 

The South Yorkshire Coalowners’ Association is considering the 
oy See question of coal contracts. They have kept their 
deliberations private, but it is understood that a resolute cffort 
will be made to maintain the rates at which the January contracts 
were entered upon, viz., for Barnsley hards 10s. per ton, Parkgate 
and Derbyshire 9s. per ton. of the current contracts are at 
10s. 6d. per ton, and in the = market Barnsley hards are 
running up to 10s, 3d. per ton. ill, there is less coal required for 
the heavy trades, and on the whole coalowners will do wel if they 
maintain present prices, The general impression is that rates will be 
easier as the season advances, and it is this expectation which leads 
owners to be more willing to make contracts. An ave’ business 
is being done with the metropolis and the eastern counties markets 
in house coal. Silkstones, qualities, make 11s. 6d. and 12s, 

ton; Barnsley, from 10s. 6d. to 11s.; other seams, from 9s. 
team coal for export has been so firm during the last fortnight 
that an increase of 3d. per ton was obtained; but the collapse of 
the continental strike will perceptibly weaken demand and lower 
values. Very light demand is reported for the lower grades of 
slack and smudge, and there is no difficulty in getting supplies at 
from 3s. 6d. per ton upwards. 

Prices of railway material remain as last reported. Locomotive 
and tender tires are quoted at £12 to £13 per ton ; carriage and 
wagon tires, £10 to £1010s.; axles, £10 to £10 10s.; springs, £10 ; 
special Siemens billets, £6 10s. ; special Bessemer billets, £5 17s. 6d. 
An important item comes from the Great Eastern Railway Com- 
pany, which is inviting tenders for a supply of 10,000 tons of rails. 

veral other railway companies are asking for material, chiefly in 
rolling stock and fittings, and the different departments in this 
industry continue to be fully employed. 

There is very little change to rt in the iron and steel trades. 
The action of the ‘‘ bears” in the Glasgow warrant market has had 
little rey aa me effect here, although several manufacturers are 
looking forward to a revival in the early future. The Whitsuntide 
holidays have been generally and heartily observed, in spite 
of the cold weather. At several of the East-end establishments 
‘* play” was limited to Whit-Monday and Tuesday, at others the 
works were closed until Friday. Advantage is usually taken of 
this time for alterations, repairs, and cleaning operations. 

The influenza epidemic, which has so seriously interfered with 
work in some directions, and practically closed several places, is 
now abating. The death-rate, which was 70°3 per 1000 per annum 
for the week ended May 2nd, and 59-1 for the week ended Ma: 
9th, fell last week to 34°5. The total number of deaths last wee 
was 224, against 385 in the week ended May 9th. The mortality 
is quite high enough still—influenza claiming fifty-four deaths, 
pneumonia thirty-five, and bronchitis forty-five. During the eight 
weeks from March 28th to May 16th, the fatal cases have been as 
follows :—Influenza, 329; pneumonia, 304 ; bronchitis, 371 ; total, 
1004. For the whole year of the small-pox visitation—from March, 
1887, to March, 1888, the total number of deaths was 590. The 
total number of ‘‘attacks” of small-pox was 6088. The ‘‘ attacked” 
in the three diseases of influenza, pneumonia, and bronchitis are 
estimated at about one-third of the entire population of 335,000. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE excited condition of the pig iron warrant market this week 
has almost put a stop to ordinary business, for people would not 
buy when it was clear that it was speculation, and in no 
any real improvement in the state of trade which had caused the 
advance in prices. e London “bulls,” whom the provincial 
“bears” have hitherto affected to despise, though the latter, 
nevertheless, did their best to “‘scotch” them, have apparently 
got the upper hand for the present, and have made the “‘ bears” 
pay smartly for selling warrants which they did not cary at low 

rices, trusting to be able to buy at still lower rates. But they have 

ound out their mistake, and since the early part of last month the 
“bulls” have forced up prices of Scotch iron between 11s. and 12s. per 
ton, and Middlesbrough warrants this week have been 5s. 6d. higher. 
It is ex that prices will be forced up yet higher before the 
‘* bears” have got their necessities fully satisfied. Already many 
of them have been heavy losers. The actual prospects of trade 
are not favourable, and this lative ‘‘ burst” puts almost a 
complete stop to the little business that would be done, in fact it 
altogether disorganises the market. On Tuesday there was a wide 
difference between the prices quoted by sellers and offered by 
buyers of Cleveland pig iron—fully 2s. per ton at one time of the 
day ; only 40s. 6d. would be paid, but sellers asked 42s. 6d. and 
even 43s. for prompt f.0.b. deliveries of No. 3 G.M.B., and 
mo one would quote at all for the lower qualities, Sellers of 
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Middlesbrough warrants were aski 43s. 3d. cash in the 
morning, but in the afternoon would do business at 41s. 9d. 
eash, and next day at 41s. 6d. cash. Sellers of ordinary 
makers’ iron on Wednesday came down to 4ls., and there was 
business done at that, but generally buyers would not pay more 
than 40s. 6d., and the price for summer deli all the week has 
only been 40s., makers being very ready to take this. The few 
transactions that there have been this week have been mostly in 
warrants, but some few speculators have bought makers’ iron in 
order to convert it into warrants. They sold warrants on y 
at 42s. 9d., and next day bought makers’ iron at 41s., and sent it 
into the warrant stores at a cost of 9d. per ton, leaving them the 
gainers of 1s. per ton by the transaction. About 39s. is the price 
rang ty pig iron, though large consumers will not pay more 


Shipments of pig iron from Middlesbrough this month have been 
very good. Up to Wednesday night they were 54,034 tons, as 
compared with 49,887 tons in April to 19th, and 42,327 tons in 
March to 19th. The exports thus have been the best of any month 
since last October. The stock in Connal’s public warrant stores on 
Wednesday evening ted to 118,945 tons, an increase of 1319 
tons on the week, and of 646 tons on the month. East Coast 
hematite, which was quoted at 53s. and 54s. for mixed numbers 
when the excitement was in pi on Tuesday, has dropped 
back to 52s., which is not dear, when it is considered that Scotch 
iron, usually 5s. less, is now ls. per ton dearer. 

The Cleveland mineowners who last month claimed a 124 per 
cent. reduction of wages, and after lowering their demand to 10 per 
cent., eventually agreed to a 5 per cent., to continue in force up to 
the end of May, are about further to reduce the wages; but the 
men at some of their meetings, instead of consenting to the 
demand, have instructed their executive to claim an advance. It 
is true that pig iron prices are better than they were when the 
reduction was made in April, but it must be remembered that 
trade is not at all better, the rise being due to speculative opera- 
tions, which have benefitted makers and mineowners very little, 
because legitimate demand has almost been suspended. 

The business carried on by the late Mr. George Dyson and his 
son, as George Dyson and Sons, iron merchants, ; Middles- 
brough, will be continued by his son Frederick, under the old style. 

Prices in the finished iron and steel industries of this district are 
moving the contrary way to those of pig iron, and trade continues 
to fall off, so that evidence is afforded that the improvement in 
the pig iron trade is merely speculative, and not likely to be 
maintained. The change for the better, to be genuine, should 
start with the finished goods, and not with the raw material, 
and that has not been the case ia the present instance. 
Competition b keener at the mills and forges as 
the orders are cleared off the books of manufacturers, and 
very few are able to keep their establishments in regular 
operation, so that the cost of production is practically increased, 
the standing charges being spread over a smaller quantity 
of iron e. ‘The plate department feels the depression 
most, for work at the shipyards is falling off, and it isa difficult 
matter to meet with orders for new vessels. To keep the ship- 
yards in the North of England fully employed, a new order should 
be given out in the district every day on the ave ; but the 
distribution of orders has for some time been very far short of 
that, and the work that was in reserve is being rapidly put on the 
stocks. In several yards there are now empty berths. 

One satisfactory feature of the shi acne a di is that owing to 
the opening of the Baltic season, and the greatly increased activity 
of the export coal trade, nearly one half of the large number of 
steamers which have been laid up in the Tyne and Wear have found 
employment, though it is evident from the very low freights which 
are paid, and the higher prices of coal, that there can be little 
profit for the shareholders of the steamers. On the Tyne there are 
now forty-four steamers and two sailing vessels, of a total tonnage 
of 41,700, laid up, and in the whole district there are between 
sixty and seventy idle vessels, but the ranks will be further 
reduced next month by the coal trade alone. That the coal 
industry is in a much better state, as shown by the fact that steam 
coal has advanced Is. 6d. per ton since March, and the Northum- 
berland coalowners who claimed a 3? per cent. reduction of wages, 
to which the men refused to agree, have resolved not to enforce the 
reduction at present, and they confess to an improvement in their 
business. There are plenty of vessels to meet all their require- 
ments, and as freights are so low, no inducement is offered for order- 
ing new vessels, and the plate and angle trade suffer in consequence. 
There have been sales this week of iron ship plates as low as 
£5 10s., less 24 per cent., f.o.t., and steel plates at £6, less 
4 per cent., f.o.t., while iron angles have been bought at 
£5 5s., and steel angles at £5 15s., both less 24 per cent. and 
delivered f.o.t. at producer’s works. Heavy steel rails can with 
difficulty be sold at £4 10s. net at works, and the inquiry has not 
been smaller for several years. The Whitsuntide holidays have, 
in consequence of the dulness of trade, been more generally 
observed at the works than usual. 

lronfounders are badly supplied with work. About a month ago 
the men we at the pipe foundry of Messrs, Cochrane, Grove, 
and Co., Middlesbrough, struck work—to the number of about 
500—because the employers claimed a 5 per cent reduction. It 
was expected that the rate would be settled this week, but the 
men are still idle. All the engineering works are tolerably well 
occupied, and bridge builders have a fair supply of contracts, with 
reduced prices for their materials. Only a moderate business is 
being done by bolt and nut manufacturers, and chainmakers find 
the dulness in the shipping industry affecting their trade. 

A few days ago a Northern local shipping daily announced the 
export from Middlesbrough of 2000 tons of steel ‘ Is” to 
Germany. Another use evidently for steel. We have heard of 
the export of idols from the Midlands to the Far East, but it is 
news to read that Germany, of all countries, should be importing 
anything of the sort, and in such vast quantity too. The printer 
was, no doubt, a bit of a wag, for what he ought to have put 
was “‘ angles.” 














NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market was closed on Monday owing to 
the holiday. On its reopening on Tuesday there was considerable 
=——— A. consequence of the aay of the London 
** bull” syndicate putting up prices further 2s. 6d. per ton — 
the “‘ bears.” A fresh feature of the business was that both Cleve- 
land and hematite warrants rose to an almost equal extent with 
Scotch. The market was occasionally a little easier, both on 
Tuesday and on Wednesday, but the struggle between the contend- 
ing speculators continued. Thursday was a local holiday, and the 
market was closed. There has been practically no forward busi- 
ness done in pig iron warrants, a. for fixed dates. A con- 
siderable amount of iron was sold, about 50s. 6d. per ton one 
month fixed. 

While prices are being artificially hoisted in the warrant market, 
there is comparatively little change in the values of the special 
brands of makers’ iron, although inferior qualities have risen con- 
siderably. Coltness f.o.b. at G ww, per ton, No, 1, is quoted at 
63s.; No. 3, 57s. 6d.; Langloan, No. 1, 62s. 6d.; No. 3, 57s. 6d.; 
Summerlee, No. 1, 60s. 6d.; No. 3, 56s.; Calder, No. 1, 61s.; 
No. 3, 56s.; Gartsherrie, No. 1, 60s.; No. 8, 56s.; Clyde, No. 1, 58s.; 
No. 3, 54s.; Carnbroe, No. 1, 55s. 6d.; No. 3, 55s.; Monkland, 
No. 1, ; No. 3, 54s. 6d.; Govan, ditto; Glengarnock at 
Ardrossan, No, 1, 60s.; No. 3, 52s, 6d.; Dalmellington, No. 1, 53s. 
6d.; No. 3, 51s.; Eglinton, No. 1, 51s, 6d.; No. 3, 50s. 6d.; 


Shotts at Leith, No. 1, 62s.; Carron at Grangemouth, No. 1, 62s. | hand 


6d.; No. 3, 55s. 

The inquiry for export was slightly improved within the last 
week or two. Since last week three additional furnaces have 
been put in blast, and there are now forty-six producing ordinary 





pig iron, twelve hematite, and five basic, the total of sixty-three 
comparing with mag Bee at this date last year. 

The finished iron e exhibits no sign of improvement. The 
lowest grade of common bars is quoted at £5 15s. ; second grade, 
£6; highest grade, 6d., best bars being 10s. per ton 
higher, and the prices subject te the usual 5 per cent. discount. 

ere has been rather more inquiry in the steel trade, and a 
number of orders for shipbuilding steel have been placed. 

Prices are as follows :—Angles, £5 17s. 6d.; ship plates, £6 5s.; 
boiler plates, £7 ; rivet ingot steel, £6 10s., all subject to 5 per 
cent, discount for delivery in Glasgow district. ‘i 

In the export department of the coal trade business has been 
quite brisk, and the shipments are above the average in amount, 
being particularly good from East-coast ports, There is, however, 
a material falling off in the home branch of the trade, both for 
household sorts and for coals for manufacturing A ge 
The prices, f.o.b., at Glasgow are:—Main coal, 7s. to 8s.; 
splint, 8s. 6d.; ell, 9s. to 9s. 6d.; and steam, 10s. 6d. to 11s. 

A conference of miners was held in Glasgow on Monday, attended 
by fifteen delegates, representing all the mining districts of Scot- 
land, with the exception of Fifeshire. A resolution was adop’ 
to the effect that the Scotch miners were entitled, considering the 
state of the trade, to an advance of 6d. a day, and it was also 

to recommend the districts to take steps at once to ascertain 
the views of the coal-masters of the district. It was likewise 
determined to raise a special fund for the purpose of organising 
branch unions in districts where they do not at present exist. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last week was a thorough good coal week all round, and each 
colliery was as busy as it could be, preparing for the inevitable 
stagnation of the holidays. The re to complete orders made 
it very lively at all the ports, and the highest totals were touched 
in several cases. April totals were the ——- on record for coal 

rts, and I see that May promises well, if one eliminates the 
holiday week. From May 4th to 9th, Newport, Mon., I find, 

ispatched over 58,000 tons of coal, not including bunker coal. 

is week everything is altered. The early days of the week 
saw scarcely anyone at their post, the Exchanges deserted, offices 
closed, and freight lists almost bare of fixtures. Mid-week signs 
of returning life are evident, and amongst a few of the veterans, 
who do not take their holidays until the autumn, there is a con- 
fident belief in the steam coal trade especially resuming next week 
all its old vigour. There is no whisper even of altered quotations, 
I am told that last week, finding that high prices were rigidly 
maintained at Cardiff, some vessels made for the cheaper coal 
districts of Scotland. 

Wales in all directions continues to prepare fur increased demand. 
A new shaft for an upcast, and also to raise coal, is projected at the 
Mardy, which will give pron gg toover1000men. At the Clydach 
Vale, Thomas, Riches, and Co., are on the eve of increasing their 
output by nearly 2000 tons amt from No. 2 shaft. The pitis one 
of the largest in Wales, probably in the kingdom. It is 21ft. 
diameter inside the walling; and, in addition to winding machinery 
of the finest r, has the distinction of having the 
ventilating fan in the world. This is a ‘‘Schiele,” 20ft. in 
diameter, capable of producing 500,000 cubic feet of air per minute. 
It is driven by a 36in. engine—cylinders in duplicate—made by 
the Union Engineering Company, Manchester. The new works 
have been well carried out by the resident manager, Mr. William 
Prsaking "x" d being ly carried on b 

inking to the deeper measures is being vigorously carried on 
Mr. James Lewis, Aberdare Coal Company, at Blaennant, and 
— eens a small army of workmen on surface preparing 
stack, 

The good times in coal are wines ing forth energetic capitalists, 
among whom I may note Messrs. Wood, of Glasgow and of Grace- 
church-street, London. These gentlemen, who are large colliery 
——- in Scotland, have acquired the Glyn Collieries at 

‘ontypool, and the Bryndu and Cefn Collieries near Pyle, and will 
arrange forthwith to ship largely from Port Talbot to the 
Continent. 

I learn that there are certain indications of Port Talbot taking a 
higher standard than it has done. It has been well surv of 
late by Mr. McConnochie, engineer of the Surrey Commercial 
Docks, Rotherhithe, and reported upcn to Miss Talbot, the heiress 
of the late Mr. Talbot, who is favourable to the undertaking. 

There is little to record in connection with the iron and steel 
trade. Midweek quotations on oe at Swansea were as 
follows:—Glasgow warrants, 54s. 6d.; Middlesbrough, 42s. 9d.; 
hematites, 53s. 9d. to 54s, 6d.; Welsh hematites, 53s.; Welsh bar, 
£5 10s. to £5 12s. 6d.; steel rails, heavy, £4 10s. to £4 12s, 6d.; 
light, £5 10s. to £5 15s.; steel sheets from £8 ; Bessemer blooms, 
£4 15s.; bars, £5 2s. 6d.; Siemens bars, £5 7s. 6d. to £5 10s. 

In tin-plate exports the record was again broken last week, no 
less a quantity than 144,216 boxes having been sent from Swansea 
alone. The quantity sent from works was 86,639 boxes, so the 
works are as busy as possible completing contracts which will end 
early in June, At the rate exports are going on, it is expected 
that warehouses will soon show an —— appearance. The 
uncertainty of the future affects present e strongly, and it is 
only by low quotations that new business is booked. Cokes are 
quo’ at 14s, to 15s.; Bessemers, 15s. to 15s. 6d.; Siemens, 
15s. 6d. to 16s, 

The trustees of the Abercarne Accident Fund held their annual 
meeting in London this week, Lord Tredegar presiding. By this 
accident, which occurred September, ’78, destroying 268 colliers, 
182 widows were left and 373 orphans, Of the widows—75 have 
married again, 10 died, and 4 e ited ; of the orphans—268 had 
reached the age of fourteen, and thus had ‘‘ grown out” of the 
fund, 31 died, and 15 emigrated. There now remain upon this 
excellently-well managed fund 43 widows, 59 orphans, and 41 
dependent relatives. 

test coal quotations at Cardiff are: Best steam, 15s. 3d. to 
15s. 6d.; seconds from 13s, 9d.; best small, 7s. to 7s, 3d. 

Patent fuel is in full demand; Cardiff and Swansea 
13s. 6d. to 18s. 9d. Pitwood slightly weaker—l15s. to lds. 

Swansea imported 1590 tons of vy es week, 391 tons scrap 
steel, 309 tons tin-plates; latter from os pe Mon. 

Block tin at Swansea has gone up £3 and copper £1; best steam 
coal from 14s., anthracite, 15s. to 16s. 


rices, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THis being a holiday week, and in the favourite season too, the 
general movement has been more in the pursuit of recreation than 
of business. To look at the qty deat crowds in the numerous 
trains and on the many steamers pom up and down the country, 
one would be inclined to say there could be no such thing as labour 
troubles, starving pay, and strikes. The general condition of the 
Silesian iron trade this week not presented any change of 
importance. The reports coming in from the various parts are 
rather of a contradictory character, some works proceeding in 
pretty regular oes while others complain of an almost 
total absence of orders. Prices are fluctuating. 

The present state of the Austro-Hungarian iron market may, 

enerally yp be termed rather satisfactory. A healthy 
emand is felt in some fayoured branches. Pig iron, on the other 
, is quiet, prices remaining unc’ . 

Not much of a novel character can be said regarding 
French iron industry. Last week’s tendency has, on the whole 
been tolerably well maintained, and the lively business rted 


to be going on in the building line has ¢ontinued. Here there 











attempts have been made to agitate the labou 
Paris for instance, without the expected general success, The 
authorities having been wa’ » precautionary measures were in 
most cases found efficient to prevent violence, In the Ardennes 
also tranquillity has been soon restored. Grave apprehensions are 
however, still entertained regarding the coal districts of the Nord 
The foundries are fairly well occupied, but attempts to raise 
quotations have hitherto proved quite unsuccessful, Merchant 
bars are noted 160f. to 170f.; girders, 185f. ; plates have fetched 
LP nt ae a is in Lipa oy cme is paid with 78f, p.t, 
rails maintain their old price o! + Corrugated sheets 
quoted 190f. to 195f, wy 

In Belgium both the present position and the outlook of the 
iron industry are equally discouraging. Desperate efforts haye 
been and are stil] being made to keep the working classes in con. 
tinued excitement, and, as in Belgium, unfortunately, political 
causes are mixed up with the so-called social and labour questions 
the state of affairs naturally is very serious. Enormous losses to 
general business, and particularly to the iron and coal trade 
cannot fail to be the consequence. ? 

The Rhenish- Westphalian iron trade has not presented any novel 
feature this week. Only in some special branches an improved 

quest can be noticed. But, on the whole, demand has remained 
weak, and prices, consequently, have not advanced. In iron org 
only a poor business is being done, and prices are as weak and 
depressed as ever. Business to only the most limited extent is 
reported in either raw and finished iron. Forge pig appears to be 
in slightly improved request, and prices have, in some instances, 
tended upwards, while for sean pig there have been only very 
moderate inquiries es fo i 

a pe er oe is very quiet just at present. The finished iron and 
steel manufacturers are receiving rather more inquiries, and in 
some instances an increased firmness in — can be noticed. The 
plate and sheet trade oye is developing pretty favourably 
and it is to be hoped the improvement will last. Machine an 
wagon factories are generally well employed, but they all complain 
of prices being unremunerative, 

© first large boat moved by electricity has now been accom- 
plished by Messrs. Escher, Wyss and Co., Ziirich, and having had 
a trial trip, it is stated to prove in every res} a success. It will 
form at the Frankfort Electro-Technical Exhibition not only an 
object of unusual interest, but also prove wage enh ear in doing 
service between the Exhibition hall and the other side of the river 
Main. The boat is 15 m. in le , and capable of taking on 
deck 100 persons. Several new and very interesting features less 
been introduced in the construction of this boat. It is to be 
expected that the working of it will be closely watched, not merely 
for the sake of curiosity, but rather for the sake of further infor- 
mation and improvement on so important a field as the one in 
question undeniably is. One thing which has already excited 
much surprise, and even bewilderment, is the perfectly noiseless 
movement of the boat, which is stated to cut through the water 
quick and straight like an arrow. 

The Union de Charleroi, in an interesting article relating to the 
situation in the Belgian centres of industry, publishes some state- 
ments which one might wish to be known more generally, espe- 
cially by the working classes, These statements are chiefly treating 
on the relation between the leaders and the labourers. First of all, 
the preposterous and shameless untruths are exposed, which the 
agitators have brought forward in order to excite the men to per- 
severe in striking. Thus, a saying had been circulated that 
millions and millions of money would shortly arrive from England 
and America to assist the strikers. Now, though sober people 
were as sure that no such money could ever come, as that the man 
in the moon would not pour down millions on Charleroi, they 
might be allowed to ask, Where was the money which really ought 
to ready, and to which, under existing circumstances, the 
Belgian labourer undeniably has a right? It appears that every 
labourer peys If. = month to the union fund, ides the EE 
ment of 15f. on his entering the union. The number of these 
ey ‘knights of labour” was at the Paris meeting stated to 
be 30,000 ; consequently there ought to be paid 30,000f. per month, 
and 360, 0008. per annum to the fund, and added to this would be 
the entrance money, momelz, 30,000 x 15 = 450,000f. What 
becomes of all this poe Al is question has been put to many a 
labourer, but never anything else but a shrugging of the shoulder 
and “I don’t know that” has been the answer. Yet those who 
keep their eyes open cannot help + where the money goes to. 


classes, but, in 





It goes to the pockets of certain ers. Being in sion, 
these os use the money freely ; they do nothing but stroll 
about like dandies, cigar in mouth. Formerly they used to be as 


as rats, but nowadays they are quite the gentlemen, and this 

at the expense of the labourer, After the leaders have in this way 

disposed of the greater part of the fund, the rest is spent in 

paying Socialistic papers, which keep up the agitation in the 

bouring classes. enever will the working man open his eyes 
to see how he is duped and fleeced ? 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Engineers: William 
G. Parsons, to the Empress of India, for service at the works of 
Messrs. Humphrey, Tennant, and Co. ; William T. a to 
the Cyclops; Thomas Thorne, to the Rainbow ; and Thomas J. 
Haddy, to the Retribution, to date = 20. Engineers: George 
Pascoe, to the Serapis ; and Frank D. Thomsett, to the Pallas, to 
date May 20. 

Competitive LireBoat TRIALS.—We understand that the Com- 
mittee cf the Royal National Lifeboat Institution have decided to 
carry out at Lowestoft next autumn a series of competitive trials 
and tests with sailing Lifeboats, and that they cordially invite 
inventors and others to enter boats for the competitions under 
certain prescribed conditions and regulations, which can be obtained 
from the Secretary of the Institution at John-street, Adelphi, 
London. All persons proposing to enter boats must give notice in 
writing of their intention to do so on or before the 30th June next 
and sign the required undertaking. 

Sream Motive Power 1n 1700.—The discoveries which are from 
time to time made in the tian tombs authorise the belief that 
many of the inventions and machines of the present day were 
known to the ancients, and used by them. A correspondent who 
is curious in such things, sends us the subjoined extract from the 
History of China, by Pere du Halde, which was published in 1741 
(folio edition). it is certainly nothing less than a miniature loco- 
motive and steamboat which was here noticed. The extract is 
taken from a description given by Du Halde of the various inven- 
tions made by the ‘/ esuit missionaries in China for the instruction 
and amusement of the Emperor Kanghi, who died in 1722. The 
inventions there described were made about the of the 

teenth century :—‘‘The pneumatic engines did no less excite 
his Majesty’s curiosity. They caused a wagon to be made of light 
wood, about two feet long, in the middle whereof they laced a 
brazed vessel full of live coals, and upon them an ie pe 4 the wind 
of which issued through a little pipe upon a sort of wheel, made 
like the sail of a windmill. This little wheel turned another with 
an axletree, and by that means the yo was set a-running for 
two hours together ; but for fear there should not be room enough 
for it to constantly forwards, it was contrived to move 
circularly in the following manner :—To the axletree of the two 
hind wheels was fixed a small beam, and at the end of this beam 
another axletree passed through the stock of another wheel, some- 
what larger than the rest; and accordingly, as this wheel was 
nearer or further from the wagon, it di a ter or lesser 
circle. The same contrivance was likewise applied to a little ship 
with four wheels ; the eolipile was hidden in the middle of the ship, 
and the wind issuing out of two small pipes, filled the little sails, 


and made them turn around a long time. e artifice being con- 


cealed, there was nothing heard but a noise like wind, or that 
which water makes about a vessel,” 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 14th, 1891. 

Tue volume of business throughout the 
country is still from 7 to 10 per cent. below 
the volume at the corresponding date last year. 
The decrease at New York amounts to 12 per 
cent. The decrease of business for the month of 
April was 1 per cent. under that of April last 
year. For March, 94 per cent, This decrease is 
attributed to financial conditions. Business men 
generally are looking for a reaction, but it may 
not come. deal of money is being 
hoarded for emergencies. Banks are either 
unable or unwilling to give all needed accommo- 
dation to customers, The heavy export of gold 
to foreign countries is a cause of unfavourable 
comment. Imports are larger in excess of 
exports, and there seems to be no immediate 
prospects of a cessation of gold exports. The 
ler industries throughout the country 
have not yet felt the effects of the d ion. 
Railroad building is suffering most. anufac- 
turers of machinery, tools, equipments, &c., are 
all very busy. The iron trade is in a little better 
shape than two weeks ago, but prices are ver 
low, and manufacturers find it impossible to boo 
much business for the summer, Foundry irons 
are selling here at 17 dols. to 18 dols. for 
Pennsylvania makes, Southern at 16°50 dols, to 
17 dols. for No. 1, and 15°50 dols. for No. 2. 
aga sg is quoted at 64 dols.; billets, 
28 dols. les of rails last week, so far as 
reported, 12,000 tons, Quotations for rails at 
Chicago, 31 dols, 








NEW COMPANIES. 
Tue following companies have just been regis- 
e 


—_ 





Adamson Gun Syndicate, Limited, 


This company was registered on the 12th inst., 
with a capital of £10,000, in £10 shares—of which 
800 are preference—to adopt an agreement 
between D, Chadwick and G, B, Cook, for the 
acquisition of patents, and to manufacture and 
deal in ordnance of all kinds, machinery, &c. 
The subscribers are :— 

*E. R. Roberts, 13, Old-square, Lincoln’s-inn, 
G. A. Gadsden, 28, Bedford-row, W.C., solicitor. . 1 
*D. Chadwick, 36, Coleman - street, E.C., 
*W. Marrian, 109, Fenchurch - street, E.C., 
A. J, Chadwick, 86, Coleman - street, E.C., 
G. B. Cook, 86, Coleman street, E C., accountant 1 
J. A. Bayley, 181, Leadenhall - street, £E.C., 

The number of directors is not to be less than 
three, nor more than nine; the first being the 
subscribers denoted by an asterisk. Remunera- 
tion to be fixed at the general meeting. Solicitors, 
Messrs, Gadsden and Treherne, 28, Bedford-row, 
W.C. Registered office, 36, Coleman-street, E.C. 


Bray- Smith Liquid Fuel Burner Company, 
Company, Limited. 

This company was registered on the 13th inst., 
with a capital of £25,000, in £5 shares, to 
adopt an agreement dated the 11th May, 1891, 
between W. E, Smith, E. Koch, and E. C. Koch, 
and to carry on the business of producing, 











dealing in, storing, using, and supplying liquids 
for lighting, heating, ke. The subscribers 
are :— 
8) 

Major-G 1 G. 8. Hall , 88, Earl's Court- : 
G. a, 1 Witcom abe, 65, Truro-road, Wood Green, : 
W. Fielder, 89, Digby-road, N., clerk :. :. :. 1 
E. C. Koch, 7, * Se wy eam 
E. Koch, 7, Nicholas-lane, E.C. ec 00 ce ee 1 
K. B. Francis, 8, Church-terrace, Lee .. .. .. 1 
T. Thorp, 20, Constantine-road, Hampstead rf 1 


The number of directors is not to be less than 
three, nor more than six ; the first being Major- 
General G. S. Hallowes, H. W. Lowe, H. D. 
Sandeman, and 8. N. Townshend, J.P. Qualifi- 
cation, £100. Remuneration, £600 per annum 
and a percentage of the profits. Solicitors, 
Davidson and Morriss, 41 and 42, Queen Victoria 
street, E.C, 





Petrie and Company, Limited. 


This company was red on the 7th inst., 
with a capital of £80,000, in £10 shares, to 
acquire and carry on the business of engineers, 


ironfounders, millwrights, and boilermakers, 
carried on by J. Petrie and Co., at Whiteball- 
street, Rochdale, Lancashire, The subscribers 
are :— 


4 


at tat et De tet et tpt 


G. Petrie, Stone-hill, Rochdale, engineer 
W. 8. Petrie, Falinge Villa, Rochdais, engineer . 
. 8. , " le, engineer .. 
Mrs, Petrie, Falings-villa, Rochdale’... .. 
ley, merchant .. .. .. «. 
95, Bigin-crescent, London 
hh nmmrg London.. .. 
The number of directors is not to be less than 
two, nor more than five; the first being G. and 
W. 5. Petrie. Qualification, one share. Remu- 
neration to be fixed at the ae meeting. 
istered by Mr. C. Doubble, 14, Serjeant’s-inn, 
Temple, E.C, 


Refractory Ores Reduction Company, Limited, 
This company was registered on the 13th inst., 
with a poss of £30,000, in £1 shares, to 
purchase, take on lease, and acquire inventions 
tents, lands, mines, grants, ores, deposits, an 
usinesses, and to carry on the business of 
contractors, metallurgists, assayers, and miners. 
The subscribers are:— 


E. G. Rock, Ingatestone, Essex, merchant .. .. 
J. W. a 55, Daleview-road, Stamford-hill, 
A. G. Harwood, 286, New Cross-road, 8.E., clerk 
C. T. Wale, Bourne-hill, Palmer’s-green, N. ee 
G. R. ety: 89, Lenthall-road, Dalston _.. 
The Poplars, Buckhurst-hill.. 
R. Stacy, 77, Battersea-rise, 8. W. 
The number of directors is not to be less than 





St tt et tt 





three, nor more than seven; the first to be 
egaeee by the subscribers. Qualification, 

. Registered office, 1, Great Winchester- 
street, E.C, 





Coventry Watch -case Manufacturing Company, 
Limited, 

This company was istered on the 8th inst., 

with a capital of £20,000, in £1 shares—of which 

are preference—to establish and carry on 

the business of manufacturers of watch-cases, 

watch-keys, and swivels, at Coventry and else- 

where, to purchase the business of R. J. Pike, at 

Earlsdon, Coventry, and to adopt two agreements 

dated respectively 7th and 25th April, 1891. 
The subscribers are :— 


C. om, Thomas-street, Manchester, jeweller .. 1 
L, E. Neale, 55, Northampton - street, Bir- ; 
F. F. Reading, 7, Spencer-street, Birmingham .. 1 
J. K. Newsome, Coventry, watchmaker .. .. 1 
J. Ashwin, 24, Spencer-street, Birmingham 1 
R. J. Pike, Earlsdon, Coventry eee Kae 1 
W. J. Norris, Union-street, Coventry .. .. .. 1 

The regulations of Table A mainly apply. 
R. J. Pike and J. Ashwin are the first managing 
directors, Registered by Waterlow and Sons, 
Limited, London-wall, E.C. 


European Sims-Edison Electrical Torpedo 
Company, Limited. 


This company was registered on the 9th inst., 
with a capital cf £201,000, divided into 10,000 
ordinary shares of £20 each, and 1000 founders’ 
shares of £1 each, to carry on the business of an 
electrical company, to acquire the patents 
belonging to Sims and Edison, of New York, 
relating to torpedoes, and to carry on the 
business of to o manufacturers, electricians, 
suppliers of electricity, &c, The subscribers 
are :— 
E. wD, ere 80, Pellerin-road, Etoke Newing- 
SU as ee oa ae arene 
E. Sorrell, Oak Cottage, Forest-gate, clerk .. .. 
J. Andrew, 15, Marriott-road, Tollington Park, N. 
A. M. G. Carter, 40, Denning-road, Hampstead .. 
R. H. Ibotson, 80, Chatham-road, Wandsworth 
Tt: ss as 60° of es "ne 20 
W. Brown, 121, Hungerford-road, N. .. .. 
8. Woodham, 82, Evelina-road, 8.E., clerk .. 
The number of directors is not to be less than 
three, nor more than twelve; the first to be 
elected by the subscribers. Remuneration to 
be fixed at the general meeting. Registered by 
Mr. J. Andrews, 15, Marriott-road, Tollington 
Park, N. 


et 








INSTITUTE OF MARINE ENGINEERS.—A meeting 
of the Institute of Marine Engineers was held in 
the Langthorne-rooms, Stratford, E., on Tuesday 
evening, presided over by Mr. F. W. Wymer, 
vice-president, when Mr. Macfarlane Gray gave 
a popular lecture on ‘“‘ Logarithms”—at the 
special request of the council—kindly prepared 
at short notice for this ting e subject 
was treated mathematically and historically. The 
lecturer succeeded in rivetting the attention of 
his audience for an hour and a-half, while he was 
presenting mathematical investigations in a most 
attractive form, so that everyone could under- 
stand them. Logarithms have—he said—been to 
science what steam has been to commerce, and 
Scotland’s greatest glory is not commemorated 
by any one of the monuments in Princes-street 
Gardens, but by the brass plate in the porch of 
St. Cuthbert’s Church which tells that John 
Napier, the Laird of Merchiston, the inventor of 
logarithms, is buried there. This lecture is not, 
it was stated, to be printed in the ‘‘ Transac- 
tions.” At the next meeting, on the 29th inst., 





THE PATENT JOURNAL. 


Condensed from ‘‘ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


+° Sr a “communicated” the 
name communicating party are 
printed in italics. 


5th May, 1891. 
7756. FiRg-EXTINGUISHING CompounD, M. Eberhardt, 


on. 
7757. Furnaces for Burninc Sutpsur, C. H. Fish, 
mdon. 
7758. Vacuum Pumps, H. H. Lake.—(@. B. Nye, United 
States 


7759. Mera.uic Pens, G. W. Hughes, London. 

7760. Racks for Pipes, Cicars, &c., J. C. Seammen, 
London. 

7761. Fire-escapes, F. Erausquin, London. 

7762. RecitprocaTinc Escines, C. J. van Depoele, 


London. 

7763. Lamp for Burninc Naputna, 8. Orloff, Londun. 

7734. Grain Driers, H. E. Newton.—(/J. W. Fox, 
United States.) 

7765. WearRInG AppareL, H. E. Newton.-(@. W. 
Peeks, Australia.) 

7766. Pumpine Apparatus, J. Whittall.—(C. W. Kinder, 
North China.) 

7767. Brake Apparatus for VenicLes, M. H. C. W. 
Farjasse, London. 

7768. Ow Motor Enarnes, F. W. Crossley and H. P. 
Holt, London. 

7769. Dress Fastener or Cup, C. Haase, London. 

7770. Utitisine Hor Fivuips, &c., A. Bridge and C. A. 
D. Evans, London. 

7771. Boots and Sxoxs, 8. Smith, London. 

7772. Fasric for Surcicat Purposes, M. Picot, 
London. 

7778. Kitw for Burwine Bricks, T. H. Catlow and A. 
H. Vasse, London. 

7774. Rott Paper Hoipers, W. P. Thompson.—(F. W. 
Drosten, United States.) 

we cn E. G. Wood and Milner’s Safe Company, 

ve . 

7775. HovseHotp Hort - WATER 
Mackenzie, Liverpool. 

7777. Cootisc Metars, W. P. Thompson.—(F. J. 
Clamer, United States.) 

7778. Evectric Conpuctrors, W. P. Thompson.—{J. B. 
Williams, United States.) 

7779. FactuitatTine Motion of Trains, G. H.C. Stracey, 


London. 
7780. Tea and Correg-pots, 8., W., and C. Broadbear, 


Apparatus, A. 


mdon. 
7781. ConvertinG ELectric Currents, P. Boucherot, 


mdon. 

7782. Evectricat Inpuction Apparatus, C. J. Wollas- 
ton and F. J. Mudford, London. 

7783. ADVERTISING CLock, F.Welleba, sen., F.Welleba, 
jun., and L. Wichter, London. 

7784. Artists’ CoLour Boxes, F Kolsté, London. 

7785 Repropucinc Psorocrarss, B. Krantz and H. 
Zeissler, London. 

7786. Preparine Woop for Decoratinc, L. W. Murch, 
London. 

7787. RartLroaD Spike, W. J. Hammond and J. Gordon, 
London. 

7788. Lamps, E. J. Bissell, London. 

7789. CLeantnc Tin and TerNne Prates, T. Jenkins, 
London. 

7790. Crases for Printinc Formes, P. T. C. Heitz, 
London. 

7791. APPLYING Power to Satoons, G. Dominz and 
W. E. Drake, Weymouth. 

7792. ARTIFICIAL TEETH 
London. 

7798. SunsHapes, J. T. and F. 8. Liley and J. Macl. 
Ross, London. 

7794. Meratitic Teapot Stanps, G. Green, Birming- 


Cieaner, G. F. Lloyd, 


am. 
7795. Cuampion Metat Fitm Carrier, D. Allan, 


6th May, 1891. 


7796. Necktigs, C. F. Henry, Leiceste 


r. 
7797. Maxinc Peart Harpenino, J. Beveridge, 


mdon. 

7798. VULCANISING INDIA-RUBBER Fasrics, T. Rowley, 
Manchester. 

7799. Maxine Bacs, W. H. Ackland and M. Wells, 
Bristol. 

7800. TRANSFERABLE Sack Fastener, J. Thurlow, 
Eastham. 

7801. Picture Hoox and Hart Pzc, F. Langenbeck, 
Glasgow. 

7802. Distnrectinc Macuine, F. F. Halliday, Liver- 


poo! 
7803. OrnTHO OxYQuINOLINE and OxyqutnoLineE Deri- 
are A. Lembach, U. Schleicher, and C. F. Wolf, 





the subject will be “The Metacentre,” popularly 
explained by Mr. Macfarlane Gray. 


AN ANCIENT RESERVOIR. —Considerable interest, 
from an historical point of view, is attached tosome 
work carried out within the past eighteen months 
by the gas and water company of Tunis, and re: 
ferred to, at the time, in Genie Civil. It 
involves the restoration of the old covered reser- 
voirs of Carthage, which are said to date back 
fully 2000 years. It appears that these reservoirs 
form a block measuring 420ft. long by 89ft. 
6in. broad. The interior of this block is 
divided into eighteen compartments, all of whichare 
in communication with each other and with the in- 
coming and outgoing conduits. During their long 
existence these cisterns have passed through four 
periods, alternately of repairs and neglect, 
evidences of which are furnished not only by the 


different varieties of masonry occurring where 
repairs have been effected, but also by the 
character of the various layers of deposits on the 


walls of the tanks. The first layer of this deposit 
probably dates back to the time of Hannibal, 
when the cisterns were in fuil working order. It 
is very uniform, and apparently corresponds to a 
considerable |: of time; that portion which 
was first deposited is yellowish, becoming whiter 
as time went on, and more care was taken with 
regard to the quality of waterimpounded. After 
the Roman conquest the tanks fell into disuse, 
and the water in them rapidly became foul, an 
irregular dark-coloured layer being deposited on 
the sides. The Emperor Adrian repaired the 
tanks and impounded in the waters of the 
Qaghaoun, and during this period a third layer, 
pure and white as the first, was deposited. But 
this state of affairs was put an end to by the 
irruption of the Arabs in 697, and since that time 
the cisterns have been entirely ap ore During 
this period the fourth layer was deposited, which 
is similar, in all respects, to the second. The 
Engineering and Building Record: says:—In 
cutting through the retaining walls of the cisterns 
it was found that these walls were thicker near 
the ground level than lower down, the reason for 
this arrangement probably being that the ground 
was excavated without walling boards or any 
other arrangement for keeping the sides of the ex- 
cavation vertical, and thes between the earth 
slope and the true vertical line was filled in solid 
with masonry instead of earth, 





= VenTILaTING Hats and Caps, 8. C. Nutter, 
ax 


7805. Press, A. Mittag, London. 

7806. Pipe CLEANER, A. Darling, G Ww. 

7807. Soap Houper, W. E. Kay, Manchester. 

7808. Measure, G. Walker, 

7809. ADVERTISING, T. O. Jacobsen, London. 

7810. ConTROLLING the Freep of Ort to Lamps, J. H. 
Webb, London. 

7811. Castine Trix Bars, T. Teague, Devoran. 

7812. Arr-cuRRENTs for Water Closets, M. Pinder, 


mdon. 
7813. Brr and Bit Hotper for Stone, &c., T. Thorp, 
Whitefield. 


7814. Steeve Links and Stuns, J. Carter, Halifax 
7815. Enpiess Conveyors for Coats, &c., 8. Potts, 


‘ow. 
= STeaM GENERATING AppPaRatus, M. B. Baird, 


asgow. 

7817. Securine Spokes, J. H. Walker and G. Thwauites, 
Newc istle-upon-Tyne. 

7818. Fans, W. Black and C. E. Fleming, Newcastle- 


pon-Tyne. 

7819. Screw-pown Taps, Cocks, and Vatves, A. E. 
Dyson, Birroingham. 

7820. Empossine and SimiLar Presses, T. C. Thomp- 
son, Manchester. 

7821. Macuinefor Conveyinc Parce.s, J. B. Hamilton, 
Edinburgh. 

7822. Sroves for Heatinc Purposes, P. Giraud, 

mdon. 

7823. Inkrinc Roxiers for Printinc Macurnes, G. 
Tofts, London. 

7824. GALVANISING Meta.s, W. Skaife, London. 

7825. Ounrment for Sanitary Purposes, W. B. and A. 
Bishop, London. 

7826. Botries, J. G. Sowerby, London. 

7827. SicNavirne, I. A. Timmis, London. 

7828. Movitpine and Forminc Butter, J. Dunn, 
Liverpool. 

7829. Prorectinc Tires, R A. Parkin and J. C. 
Wright, chy te 

7880. AccouNT Ks for TRADING Businesses, W. E. 
Manton, Liverpool. 

7831. Maxine INsvLaTING Partitions, H. Reynier, 


mdon. 
a Cieantnc Rops for Guns, A. T. von Wehrstedt, 


on. 

78383. Macazine Fire Arms, A T. von Wehrstedt, 
London. 

7884. Cuntivatinc Apparatus, R. 8. Garden.—(M. 
Macleod, United States.) 

7835. Freps for Sewinc Macuines, 8. Nothmann, 
London. 

7836. Wire Matrresses, H. Westphol and H. Rein- 
hold, London. 

7887. Pressinc Fasrics, J. 8. Critchley, I. Singer, 
and H. A. A. Dombrain, London. 

7888. Recepractes for Sart and Peprer, A; B. Cun- 
ningham, London. 





7839. Creatine a Coo, TEMPERATURE, R. P, Glanville 
and J. Burns, London. 

7840. Game, W. Stranders, London. 

7841. Firtine Steers, &c., in Corsets, H. F. Young, 
London. 

bat Pasa for Cricker Bats, H. 8. Dark, 


on. 

7843. Forminc Sepiments in Beveraces, T. H. 
Russell, London. 

7344. Sappizs, M. F. Rimington, London. 

7845. Runnine Kins fur Catcininc Cement, H. Faija, 


London. 

7846. InpicaTinG the Presence of Gases, B. Egger, 
London. 

7847. Urrootinc Weeps and Grass, H. A. Ahner, 
London. 

7848. Compounp for Gum, Cement, &c., J. Jeyes, 


mdon. 
er Ports, &c., of Stzam Enoines, J. 8. Millar, 
OW. 


7850. TeLePHoNE Excuances, W. W. Horn.—(A. &. 
Strowger, United States ) 

7851. Hook for Carryine Parcens, G. T. Richardson, 
London. 

7852. Pires, W. 8. Rogers, London. 

7858. ProcramMe, H. Herrmann, London. 


7th May, 1891. 
me. - a. Carts, A. Sharpe and J. Robinson, 


ord. 

7855. Bert Guarps, E. R. Barron, Morley. 

7856. aaa Meta Nots, G. and J. Stones, Smeth- 
wit 


ick. 

7857. Rueostats, F. Bryan and Woodhouse and 
Rawson United, Ld., London. 

7858. Swircues, C. 8. Snell and Woodhouse and 
Rawson United, Ld., London. 

7859. Creantna Roaps, H. D. Fitzpatrick.—_(4. Hent- 
schel, Germany.) 

7860. Locks, J. Legge, Willenhall. 

7861. Hats, D. Robb, Glasgow. 

7862. HanD-PowER Ironinc Macuines, P. Goble, 
London. 

7868. CULTIVATING LAND, R. R., W. B., and J. Hutch- 
inson, London. 

= “awe Boots, Snoxs, &c., P. Cruickshank, 

nburgh. 
7865. Sarety PiatrormM Guarp, C. 8. Weatherup, 


7866. Cuttinc the Teern of Bevet Waeers, J. W. 
Newall, London. 

7867. CoNCENTRATING Liquips, W. P. Thompson — 
(Wirth and Co., Germany.) 

7868. Screw Tureaps, J. A. Ingham and 8. Derby- 
shire, Liverpool. 

7869. Evaporatinc Apparatus, W. P, Thompson.— 
(Wirth and Co., Germany.) 

7870. Closets, Urtnats, and Commopes, E. A. Sharp, 

n. 


Londo. 

7871. SicNaLtinc ApproacH of Trans, A. Sharer, 
Greenock. 

7872. Stor Vatves for Borers, &., J. M. Malloch, 
Dundee. 

7873. Last Socket Protector, C. Jones and J. H. ©. 
Crockett, Northampton 

= Boats or Sars, &c., H. F. Thomas, Bel- 


as' 

7875. PassENGER and Guarp Communicator, C. Pen- 
ney, Stock: 

7876. PaotocRaPHic Apparatus, F. W. Cory and W. 
Jones, Bournemouth. 

7877. Suction Boxes for Paper Macuines, G. Bird, 


Glasgow. 

7878. PREVENTING IcNITION of Gases, F.J. Rowan and 
W. McWhirter, Glasgow. 

7879. Wixpinc and Twistinc Yarns, W. H. Bailey, 
Keighley. 

7880. Crump and Dust Cottectors, W. Snelgrove, 
Birmingham. 

7881. VeLocirepes, H. W. James, Birmingham. 

7882. Wine Bry or Press, &c., T. B. Auchterlonie, Glas- 
gow. 

7883. FLusHiNnG CisteRrns, J. Southall, Worcester. 

7884. SHutrLe Guarp, E. and G. Hindle, and W. Isher- 


wood, ax. 

7885. TRANSLUCENT EnaMeEL, C. Blount, V. Ward, and 
A. Fisher, London. 

7886. WHEELs of Tricycies, W. Ames, 

7887. Cuimney Cow s, J. C. Waterhouse, Hi: 

7888. DousLe Eve Guasszs, J. J. Wood, London. 

7889. PHorocraPHic DrveLopine Frame, T. J. Perry, 
Birmingham. 

7890. Sarety and other Bicycues, &c., J. Jackson, 
Birmingham. 

we ore Coat from Boxes, &c., J. Morgan, 


risto! 
7892. A KeyLess Curoyocraps, &., W. H. Douglas, 
Birmingham. 


irming! > 

7898. Treatinc Sutrsipes, J. J. Shedlock and T. 
Denny, London. 

> << ce or SHED, T. Wood and P. J. Behncké, 

mdon. 

7895. PREVENTING ExPLosions by Coat Dust, N, Lewis, 
Longport. 

7896. Supportinc Pottery Ware, F. W. Draycott, 
Longport. 

7897. Repucine VisraTion in Bicycies, J. Emery, 


6. oust 

7898. Compinc Macutnes, W. Moores, Manchester. 

bs ae Boor and SHoe Soues, G. H. Fooks, 
mdon. 

7900.  —apmtee for Fenper Bases, J. J. La¥rence, 
ns 


on. 

7901. Copper Lips, E. Coxon, London. 

7902. HoLiow Tires, H. du Crés, London. 

7903. Corsets, J. T., J. J., and R. W. Stockburn, 
London. 

7904. Glove Hat-pap, A. Oddy, London. 

7905. Panorama Puorocrapuic Camera, W. Hoffman, 
London. 

7906. IxpusTRIAL Lamps, L. R. Davies and M. Shearer, 
London. 

7907. Rixc, Ferrvute, and Bus Exrractor, F. G. 
Foster, G. Otten, and H. Arnold, London. 

7908. Stove-tiLEs, &c., J. E. Bousfield.—(F. Schultz, 
Germany.) 

7909. Tires, Craven, Dunnill, and Co. and F. R. Smith, 
London. 

7910. ArtiriciaL Bait Cases, C. Davis, London. 

7911. Execrric Switcu, G. 8. Grimston, London. 

7912. Exrecrric Capstan, G. 8. Grimston, London. 

7913. Recisters, J. D. Garland, London. 

7914, ConstRucTION of VessELs, H. C. Ashlin, London 

7915. Reteasinc Boats from Davirs, A. Pawsey, 
London. 

7916. Nuts, &c., J. Tabrar, London. 

7917. Boox-HoLpER, Schmitz and Voit, London. 


8th May, 1891. 


7918. Puotocrapaic Sautrers, A. J. Buncher and 
G. Tucker, Birmingham. 

7919. Ratcnet Braces, D. B. Hutton and A. F. G 
Daniels, Essex. 

7920. Wixe Bis, C. Day, London. 

7921. Sarery Inpicator for Domestic Bo1.ers, G. N. 
Milward, Birmingham. 

7922, Part, W. L. Grant and H. P. T. Dennys, 


mdon. 
7928 Sray for Supportinc Guys, R. Bornmit ler, 


London. : 

7924. Banp for Looms, P. Oakes, J. Leigh, and-B. S. 
Mellor, Burnley. 

7925. TwitLep Corus, J. V. Rebbla, Halifax. 

7926. CLEANSING GuLLEYs, &c., J. J. Baccu 
bridge. 

7927. Automatic Dravcut ATracHMEnT, T. H. Brigg, 
Bradford. 

bar PorTABLE DRILLING, &c., APPARATUS, A. Murray, 


©, Cam- 


iw. 
7929. Construction of WHEELS, J. Fisher and T. Jones, 
Sme' ck. 
7980. CLeantnc Woot, M. Garfitt, Oldham. 
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7931. | = ara for use of the Buuxp, F. W. Smith, 
7982. Guarp to Weavive Sxurtie, 8. Dawson, 
Todmorden. 
7983. Storacr Tank, P. and E. K. Newton and J. 
Manchester. 


es, ’ 
7984. Heer Parine, &c., Macnives, F. Cutlan, London. 
7935. Cocour Paintin, W. P. Thomipson.—(P. Auguste- 


UT. imce. 
7986. Wueets for VeLocirepes, T. Humber, London. 


7987. Mrasurixnc E.ectric RENTS, C. W. Cox, 
Liverpool. 

7938. Wrencugs, T. de W. Keith, London. 

7989. Storrerrsc Devices for Botres, P. Leveng and 


J. Gariel, Li 
7940. Two-srzep Geanine, W. T. Shaw and A. Syden- 


, London. 
7941. Comprsep Brock and Butt's Eve, J. C. Dodd, 
7942. Cn Sensitive Prares, &c., W. Beyer, 
London. 
7948. 1h anes Umsre.ia and Casz, F. Morgan, 
ee or Wavep Piuvusn, &c., R. Lehmann, 
7945. FORNACES for WaTer-cas, &c., W. 8S. Hutchinson, 
London. 
7946. Toot Posts, H. J. Allison —({4. G. Ronan, 


Canada ) 
7947. Gas Frrrive, A. C. Pain, London. 
7948. Compressinc GunpowperR, &c., H. Greenwood, 
London. 
7949. Szcorpary Batreriszs, P. Goward, London. 
7950. Sasu Fasteners, F.A. Matthews and J. West- 


a , London. 
7951. Loox, C. McG. Bate, London. 
7952. Wrexcuss, &c., G. F. Hall and G. W. Storm, 
London. 
7953. Weir Guipes, H. H. Lake.—({ The Merrick Manu- 
ring Company, United States.) 
Execrric Catt Apparatus, &., G. Poore, 


7955. Maxine Jomsts for Dram Pires, R. A. Lowe, 
London. 

7956. Watce and Crock Movements, J. Gunther, 
London. 

7957. Crean and Cicaretre Houpers, A. Mitchell, 
London. 


7958. Ixpicatinc SHaLiows in a Sarp’s Cours, T. C. 
Kniidsen and A. C. F. Nérholm, London. 

7959. PaotocRaPHic APPARA’ E. J. y, London. 

7960. Mawuracrure of Merat Tunes, R. D. Sanders, 


ion. 

7961. Lypicatine and Recorpinc Apraratvs, C. Leni, 
jon. 

7962. 8 geen Mecuanism, J. E. Greenhill, 


ion. 

7968. Propuction of Cuemicats, O. I . — (The 
Farbwerke vormals Meister, Lucius and Briining, 
Germany.) 

7964. Brug CoLourinc Ma’ 

vormals 


O. Imray. — (The 
Farbwerke 


MATTERS, 

Meister, Lucius and Briining, 
Germany.) 

7965. Cover for Movutupreces of Pirss, H. Gundry, 


5S. 

7969. Tires, F. W. Daniell, London. 

7970. Distrisutine Execrric Enercy, E. A. Wahl- 
strém, London. 

7971. Ovens, R. de Soldenhoff, London. 

7972. ENAMELLING Cooxinc Vessets, P. K. Sommer. 
London. 

7978. Ruiz, A. Hughes, London. 

7974. Preventive Incrvustation, A. R. Vibert and 
J. RB. Rowland, London. 

7975. Securnmunc Rats to Steerers, F. O. C. M. Schluss, 
London. : 


9th May, 1891. 
7976. Hanpwts for ELecrric Switcuss, G. Binswanger, 
London. 
7977. TRAVELLING or Srtent Vio.ins, N. B. Dennys, 


7978. SecURELY Fasteninc Exvevorss, R. J. Crowley, 
London. 

7979. Execrric Accumu.ators, G. E. B. Pritchett, 
Bishop's Stortford. 


's 
7980. Mountine the Exps of Cicars, &c., E. T. Read, 


7981. ApveRTisiNc Devices, A. C. Snell, Saltash. 
7982. Lusricators, J. McAnelly, Gateshead on-Tyne. 
Manvractoure of Crupe Peat into Fvet, A. A. 


Dickson, Live 
7984. Curr Livxs, W. J. Ward, jun., Newcastle-on- 


ie. 

7985. Parer, &c., E. F. Fleet, London. 

7986. Pickers, M. Holt, Manchester. 

7987. Cuar-a-Banos, C. Walker, Sheffield. 

7988. Grass, T. C. J. London. 

7989. SrzrEo Mountixc Bep with AncuLaR CaTcs, 


R. W. Budd, London. 
Harvess F, J. R. Place, ‘ham. 


7990. Birming! 
7991. Ses Cae Boarp, H. J. Saunders and A. 
xeter. 

7902. Fezep Motion of Dritis, W. G. Liversidge, 

7993. Scrarer for Butcuera’ B: P. M. Hodgkin- 
aa f LOCKS, odg! 

7994. Wire Coverrnc for Pirzs, D. B. Morison, 
London. 


7995. Mitkrsc Macurye, W. Mitchell, Scotland. 
7996. Fastesrnc Pyeumatic TikE on WaHeeE.s, A. 


gy , Nottingham. 

7997. Toy Son, W. H. Munns.—{C. A. Ellis and 0. F. 
Dagle, United States.) 

7998. Pen-notper, H. F. E. Schuster, London. 

7999. Gass Me.tinc Furnace, H. 8. Berge, London. 

8000. Car Courtine, W. H. Munns.—(J. Schatz, United 


States , 

8001. Fittine Botrizs with Agratep Warers, J. H. 
and J. W. Galloway, Bolton. 

8002. Corp for Fasrenine Parcets, &c., J. Morgan, 

8003. Bookmarker for Stupents, A. H. Smith, Stoke- 
on-Trent. 

8004. Pariour and Ourpoor Games, C. Stuart, London. 

8005. Lace Wixpow Curtains, E. Elsey and J. Sully, 

8006. CavsticSopa and Caustic Potasn, E L.C. Martin, 
London. 


8007. Parer-rotpinc Macuinss, J. T. Price, London. 
8008. Exectric Bexis, J. W. H. Coles and P. A. Garrett, 


8009. Execrric Catt Apparatts, G. Poore, London. 
8010. Construction of Srrive Seats, J. Harrington, 


n. 
8011. Securinc Diamonps for Toot Purposes, A. 


Dittmer, London. 


8012. Dressinc Stowrz, A. Dittmer, London. 
8018. Macuives for Daittisc Woeet Huss, A. E. 
London. 
8014. Stzam Borers, W. P. Thompson.—{J. Binder, 
Austria. 
8015. CatcuLatirc Device, J. R. G. d'Almeida, 
London. 
-—. RS — an Apparatus for Raitways, J. 
’ 
ee SanpstoreE, O. Imray.—(F. Zernikow, 
mY. 
8018. Recovery of Sutruur, &c., G. Lunge and J. 
Dewar, London. ‘ - 


8019. Brarpep Neepizs, W. Tatham, London. 
8020. Nams for HorticutruraL Purposes, &., A. 


, Birmingham. 
8021. Curr for Trave.tusc Bacs, &., M. Wolfsky, 
London. 
8022. Maxinc Ware Leap, A. Honman and V. Vulliez, 
London. 
8028. Pwevumatic Inx-eraser, T. R. Shillito.—(C. L. 
States.) 


Burdick, United 
ASHING M , G. W. Grayston, London. 








ae Seem for Borties, Jars, &c, M. Maguire, 
on. 

8026. CentriFuGaL Pump, E. Seitz, London. 

8027. A: romaric De_tvery Macutnss, A. Hollinshed, 


on. 

8028. Tars for Drawrixc-orr Liquips, E. Perrett, 
on. 

8029. Knittixnc Macuinss, J. H. Smith and F. W. Pare, 
London. 


8030. Dewta Encrnss, J. 8. Campbell, London. 
8031. Heatixnc by the Execrric Arc, H. Howard, 


ion. 

8082. Gas Ewcine, W. W. Horn.—(B. C. and FE. W. 
Vanduzen, United States.) 

8033. Cash Receiver, W. W. Horn.—(S. J. Taylor, 


tes. 
8084. Meg neo Ex.ecrricaL Conpuctrors, A. L. 
5 ion. 


1lth May, 1891. 


8035. Se Macuines, M. C. and T. J. Denne, 
mdon. 

8036. Scissors, H. and J. Saward, London. 

8037. Crc_e Waere.s, G. Goode, Nottingham. 

8088. Foutpine Sxats, J. Gilfillan and J. Harper, 


8089. Waexx VaLves for Sream, R. H. N. Lindley, 
London. 

8040. Gas-REFLEcTING Lamps, J. Oldmeadow, Glou- 
cester. 

8041. Rotary Browsers, J., L., and M. Jefferson, 


—- Aspestos Packep Cocks, C. Billington and J. 
ewton, 
8048. Burotar-Proor SasH Fastenine, A. Schadler, 


8044; Ficurep Terry Cuots, T. Pearson and E. H. 
Taylor, London. 
8045. Sprrat Gearine, R. Harwood and H. Adey, 


8046. Horse Rakes, R. H. Williams, Cornwall. 

8047. Humipiryisc Fisrovus Sussrances, J. T. Pear- 
son, Burnley. 

8048. Dynamo-ELEcTRIC GeneRaTorS, R. Kennedy, 


we. 
a 4 Ciota Piarrine Macuines, J. Briggs and D. and 
. x. 
for Horstinc, &c., T. Robinson, 
Leeds. 
“= Reraisinc Wires of Wire Fences, T. Mailer, 


vi 
8052. AscerTaintnc Grapients, &c., A. J. Grayston, 
Worcester. 
8053. Stor Motion for Macurvery, C. W. R. Hawkes- 
worth, Leeds. 
8054. Cur~pren’s Mait-carts, J. P. McPhun and J. 
McKenzie, Glasgow. 
. PuHorocraPaic Macazine Cameras, H. J. Tear, 


ion. 
8056. CHEESE-c W. Williams, Southport. 


8050. MACHINERY 
8. 


8057. Vatve Gear for Pumps, &., C. H. Naylor, 
Leeds. 
8058. EXTENDIBLE TaBLEs, J. 8. Lawson, Glasgow. 


8059. Curr Fastener, C. W. Gregory and T. H. Hawey, 
London. 

8060. Dritis, J. Downham and M. McCraenor, Man- 
ester. 

> a for Waeets of VeLocirepes, R. Gardner, 


mdon. 

8062. Hyprautic Weicninc Macuises, G. Davis, 
Abingdon. 

8063. Raitway SienaLuinc Apparatus, E. Russell, 
London. 

8064. Vat Dvemsc Process, J. C. F. Gutbier, London. 

8065 Paixt Brusues, C. F. Pond, London. 

8066. Boxes for Cicars and Cicarertres, C. F. Pond, 
London. 

8067. Cuarcinc Gas-RETORTs, T. Keetman and W. 
Bach, London. 

8068. Discnarcixc Gas-RETORTS, T. Keetman and W. 
Bach, London. 

8069. Gas Motors, E. Capitaine, London. 

8070. PLatew PRINTING CHINE, W. Crafter, London. 

8071. Means for Utitisirc Perrotevm, C. H. Fitz- 
maurice, Londen. 

8072. Srrinc Neckties, G. Lynn, Kingston-on- 

es. 

8073. Lone Stapte Comprxc Macurnzs, C. de Baillien- 
court London. 

8074. Stramver for Tza-pots, &c., J. C. Daniel, 


London. 
8075. Portas_e Suapes for Artists, R. J. Streatfeild, 
London. 


P. Saner, London. 
jUPPLY of O1-cans, F. P. Noera, 


London. 

8078. Steam Borters and their Furnaczgs, J. D. Ellis, 
London. 

8079. Rarrway Ax.E-sBoxes, J. Y. Johnson. —(F. 
Weidknecht, France.) 

8080. Ain Jer DRAUGHT Inpucer, W. Phillips, 
London. 

= ae Liquips, T. W. Stone and W. R. 


’ 

8082. Lusaicators, A. Barbat, London. 

8083. NickeL ALLoys, L. Mond, i. 

= ee of Sewaoe, &c., H. kkwood, Man- 

ester. 

8085. Topacco Pirzs, J. O. Cole, London. 

8086. Mirror Surrort, C. E. H. Ford, London. 

8087. Covertne for Borers, Steam Pires, &c., W. H. 
Cullen, London. 

8088. Testive Water Mertens, E. Collins, London. 

8089. Cuckoo Ciocgs, G. Hettick, London. 

8090. Exame. for Metats, G. Gehring, London. 

8091. Fasrenincs of Ramway Rais, G. Imray.— 
(M. M. Rotten, Germany. 

8092. Wuez xs, C. Gérard, on. 

8093. Revotvers to Carry in Hanpues of VeLoci- 


8076. CANDLESTI 
8077. REGULATING 


12th May, 1891. 
—- Manive Steam Encines, W. Brock and J. Weir, 


8096. TREATMENT of Skins, C. S. Hull] and P. 8, Burns, 
Manchester. 

8097. Extractixc the Stones from Fruit, W. G. Hall, 
London. 

8098. Friexiste Saarr for Venicies, G. P. Taylor, 
Birmingham. 

8099. Packine Cases, D. Sharrocks, Manchester. 

8100. Sream, &c., Cocks, E. Dunn and H. McLewin, 


ent. 

. Toy for Apvertisinc, W. H. Bagley and E. 
Taylor, Birmingham. 

8102. Propucinec a Current of Execrriciry, J. A. F. 
As and H. A. Hoy, London. 

8103. Automatic Recutator for ReeLtinc MAcHINEs, 


D. Webster, Dun 
8104. Guarp Razors, F. Lomas, Sheffield. 
a THREE-FOLD FIRE-SCREEN, &c., G. Brothers, 
8106. Metatiic Foitpinc Cxarrs, J. and A. Small, 
Birmingham. 
8107. Hee, Burwisuinc Macuuvzs, T. Smalley and C. 
Dickens, Dublin. 
— a and Tires of Cyrcizs, W. T. Hall, South 
8109. Macuinery for Sprxwinc Fisrzs, A. W. Metcalfe, 
8110. Treatinc Eoos in Incupators, C. Cashmore, 
8111. 
Mills.—(W. L. Brockway, United States 
8112 Locks, J. Burdon and M. B. Baird, Glasgow. 
8113. Coatinos, E. Dalton, Birming! 
8114. a ApvERTisements, 8. H. and B. 8. 


James, Lon 
8115. Preventina Scares in Borers, J. Draper, 
London. 


'REATMENT of Waste Tinnep Sree, B. J. B. 


SELECTED AMERICAN PATENTS. 
_ From the United States’ Patent Office Official Gasette. 


444,928. ere ov) rest aa, B. Thomson, 
n, ass.—. ai 
Clan.) “The herein-described improvement in 


processes of ic wi ,w consists in 
eS oes a 
or desired volume and subsequently reducing the 
volume of such current, as and for the 
lescribed. (2) The herein-described im; 
of electric welding, &c., whi 
applying to the object a current of lume, as 
described, and subsequently lowering the volume of 
the current to reduce the accumulation of heat. (3) 
The herein-described i t in p of 
electric welding, &c., which consists in applying to 
the object a current of the requisite amount and sub- 


sequently lowering the current in amount sufficient 





purpose 
vement in 
consists in 





to lower the temperature of the object. (4) The 
bin-described improvement in electric welding, 


herein. 








&c., which consists in first ype J a current of 
heating effect, permitting object to accumula’ 
heat under such current until the requisite tempera- 
ture is nearly reached, and then low the current, 
but not so much as to t of temperat to 
the proper point. (5) The method of electric welding 
which co! in putting the pieces in contact with a 
suitable pressure, appl; a current of ual heat- 
the volume of such 





current of the desired 
diminishing the current to bring and main’ 

object at the proper case-hardening temperature. 
445,020, Wansos, 1 EB. H. Kinsey, Buffalo, N.¥.—Filed 





the cylinder, with inlet and exhaust valves and " 
ism, a shaft d oxtenting through the 

side of the cylinder into the explosion chamber 
ket w! and connecting chains with tension 
evices whereby motion is communicated from the 





SOnee seeoce chabon 



































engine shaft to rotate the shaft d, a stuffing-box 
through which said shaft a and a pi or ge 
m, whereby the lubricant is delivered a‘ the ‘tom or 
inner end of the stuffing-box chamber, substantially 
as herein described. 


445,043, Centrirvcat Fan, N. Chandler, Hednesford, 
x are September 24th, 1888, 
aim. centrifugal fan consisting of th 
central disc secured uj a central hub, the series - 
blades secured on sides of said disc, each blade 
extending from said hub to the periphery of the disc 


445.043] 








October 27th, 1 
Ciaim.—As an improved article of facture, a 
pipe and bolt wren of the body A, having 
e handle B, formed thereon, lateral projection C 





on said body, the curved serrated jaw D on said &% 
jection, the studs F on said body, and the wheels GG! 
journalled upon said studs on both sides of the body, 
as and for the purpose set forth. 


445,038, Rorary Sream Enorne, 8. G. Brosius, 
Columbus, Ohio.— Filed February 17th, 1890. 
Claim.—{1) In a rotary engine, a cylinder 
having one end fixed to a driving and the other 
end journalled upon a fixed head, in combination 


bs id pistons, 
as an oD i between 
— na 
cylinder, in combination with 
a shaft excentric to said = 7 
surrounding and fixed to the hubs of said pistons, said 
king ring or serving as an abutment between 
e steam inlet and the exhaust (3) A rotary 
engine having a rotating cylinder, in combination 
with pistons mounted upon a shaft excentric to said 
inka and provided with suitable piston guides in 


e circumference thereof, and packing ae surround- 
and engaging the piston hub. (4) In a rotary 

e. an outer inclosing casing and an rotat- 

ing cylinder having inlet and ust which 


exha ports 
communicate with the interior of the cylinder, in 











' 
combination with pistons mounted upon a shaft excen- 
tric to said cylinder, and packin 8 surrounding 
and engaging the hubs of said packing 


ring or as an abutment between the 


to said cylinder and exten: circumfer- 
ence of said cy’ , and su 

and bs of said said 

ring or gs as an tment between the 


M. A. Graham, San Francisco, 


445,110. Gas Enoiw: 
Cal. —Fii 1890. 


Filed August 
Claim.—(1) In a 


ee 


, with 


Bi 
































and having its outer cdge set in advance of the general 
plane of its acting face, said working face being con- 
cave near the hub and convex near the periphery of 
the disc. (2) A centrifugal fan ha blades extend. 
ing outward from a common centre, the acting face of 





each blade being inclined transversely and forwardly 
and longitudinally concaved near its root and 1 tu- 
—_ convexed at its outer portion, substantially as 


418,008. rs J. W. Carver, Pawlet, Vt.—Filed June 
Claim.—The axe having the concave surfaces C and 


D upon ite faces forming concave bearing ts 
upon such of the axe between the sateteend 


445.160] 








9 of the surfaces, the axe the thickest through 
the eye at 6, and the head ion F of the axe being 
thinner, substantially as and for the purposes set 


286, BitLet Conveyor, C. Pettigrew, Joliet.—Filed 
August, 16th, 1890. 

Claim.—(1) In combination with a billet conveyor 

having fianged rollers, a guide at each side of the 


(445286) 





rollers to keep them on the track, substantially as 
described. (2) In combination with a billet conveyor 
guides at each side of the ro! 


rollers, 
su on brackets secured to the I-beam, substan- 








y as described. : 








May 29, 1891. 
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ON THE LATERAL STABILITY OF BRIDGE 
GIRDER FLANGES. 


Tor flanges of bridge girders, which are connected by 
transverse bracing, have always ample stability if the 
bracing is strong enough to resist the usually assumed 
wind pressure, and if between the points of attachment 
the flange is able to resist the pressure as a strutt. But 

when the transverse bracing is 

IP Fia! omitted, and in its place are put 

g the U-shaped frames composed of 
Ago the cross-girder and the two up- 
rights, the resistance to bending of 
these frames is not always suffi- 
cient to prevent the lateral Veoaias 
and subsequent collapse of the 
flanges. This case shall now be 
investigated.* 

Let, in Fig. 1, A B be the plan 
of a very flexible flange before 
bending; let P be a pressure 
6 acting at each end, and let A and B 
be firmly held. Then, if ACB is 
the curve of the bent flange, the 
U-shaped frames will counteract 
the pressure P with forces Q, 
Fig. 2, which are proportional to the 
ordinates of the curve, assuming 
it to be a flat curve, because the 
frames are elastic and of equiform 
construction. 
pee. Mead If the equation of the curve and 
its central ordinate is known the 
P forces are also known, and that P, 
which is necessary to hold the 
forces Q in equilibrium, can be calculated exactly in 
the same way as the horizontal thrust of an arch hinged 
in C. It is then found that the length of the central 
ordinate, the amount of rise of the arch, 
is of no consequence, and we conclude 
that if the actual P is smaller than the 
calculated P the supposed bending 
cannot take place, or, if it is, for 
example, only one-fourth, that the 
factor of safety from bending and 
collapsing is four. So far the flange 
was assumed to have no stiffness by 
itself, like a chain of solid links 
reaching from point to point. If it 
has some stiffness and can resist, as a 
strutt of the length AB, a force p without collapsing, 
while the frames have no stiffness, we know from the 
theory of strutts how to calculate that force, and we 
know, taking the theory in its usual approximate form, 
that here also the amount of bending is of no consequence. 
Then, the force prices | to bend a stiff flange fixed to 
stiff frames will simply be P + p, if the curve in the case 
of the flange only being stiff is of the same nature, as in 
the case of the frames only being stiff. 

It will be shown that this is so under certain ideal con- 
ditions, and, although the real conditions of practical 
cases generally differ from them, it will be seen that there 
are means of comparison, and that practical conclusions 
can be formed on them as a basis. These ideal condi- 
tions are: (1) That the flange has a uniform section; (2) 
that the pressure P or p is the same from end to end; 
(8) that the elastic material of the U-shaped frames, 
which is the cause of the forces in them, is uniformly dis- 
tributed, instead of being concentrated in points along 
the flange; (4) that A and B are not near the ends of the 
flange, but that they are the points of intersection of a 
wave-line, which a flange of infinite length would assume 
with the straight line. 

It is at once evident that the wave length is uncertain, 
and that it depends on accidents, such as structural 
irregularity ; but it will be seen that for each couple of 
given conditions, viz., given stiffness of flange and given 
stiffness of frames, there is one wave-length which corre- 
sponds to a minimum P + p, and it is this minimum 
which we want to find. It will be 
necessary now to recall to memory 
the equation of the elastic line of 
strutts, and then to set up the equa- 
tion of the funicular curve produced 
by the pressure P, and by the distri- 
buted resistance of the frames; in 
fact, to investigate the nature of the 
two curves mentioned above, before 
we can — on a given case. 

The elastic line of strutts.—Let 
M, be the bending moment at 2, ¢ 
the uniform moment of inertia of the 
section of the strutt, E the modulus 
of elasticity, and p the radius of cur- 
vature of the strutt at «—Fig. 3. 
Then omitting the effect of axial 
compression and assuming p so large 























Fig 2 














dy\? : 3 
S) that (5”) may be ignored, if com- 
pared with 1, we know from analyti- 
cal geometry : 
; EG 
a ? “* _ da?’ 


and from the theory of bending * = 


G y; the equation of the curve is therefore: 


te 

Feet FES eo eM 
The solution of this equation must be: y = f (x), where 
f(x) is a function of «, so constituted that its second 


differential equals ~ i f (w), t€., 


* Bee also F. Engesser, Centralblatt der. Bauverwaltung, 1884, p. 415. 








dfi(z)_ _ p 
“az 4 “i! (x) 6.7% (2) 


From the integral calculus we know that C sin z if dé 
t 


+ C! cosx af Ps (where C and C! are constants) is 
4 


this function, as also may easily be proved by differenti- 
atiug it twice. Therefore 


bens we have already divided by f. Then, using the 
formule, 
fcosax dz = sinaz + C, 
and f (cos axz)xrdzr= 4 cosar+ ” sinazr+C, 
a2 a 


we find the first integral to be = 20 the second = © - 
TT T 


y=Csine,/P + Cieosa in (8) and the third = — (2')* cos %* 4 28204, 
Ei Et 7 2l0 ™ 

sop to determine the constants we consider that | Putting these values into (9), we have 

=fwhenz=0. These values putinto (3) give C!= f, 2l yy2ly2, (21\2 or 22 20. 
We also consider that y is the same when x = + 2 and (1-2) we -¥(>) +(— ) ap ek FAP 0, 
«= -2x. This applied to (8) givesC=0. Putting these as 
values into (3) we have me and y =f cos a1 (11). 

y =f cosx ni (4) The condition, stated at the beginning, under which 


u 
Then we consider that y = 0 when z = 1. Applying this 


to (4) we have 0 = cos 1 J i . This equation gives 
t 


ag, o 

Ei 2 

Putting for al Fr into (4) we have finally the 
equation of the curve of the bent strutt, 
y =f cos aI" (6) 


which is the curve of the wave-line, because, as 2 assumes 
the values z,21-2,21+2,4l1—2,41+ 2, &.; y will 
be+y,-49, -Y, +y, ty, &e. 
We have also from (5) the equation. 
2 


- @ 
p= Eile: oe ee 


(5) 


(7) 
which is the well-known formula for calculating the 
bending force of strutts. 


[Note.—Transferring the origin of the co-ordinates 
from the middle to the end of the curve, i.e., putting 
l—«a for x, equation (6) assumes the form: y =f sin 
a —see Fidler, Min. of Proc. Inst. C.E., vol. 86, p. 288.] 

Fig 4. 









U 

















The funicular curve.—The general equation of the 
funicular curve, loaded with the variable load q per unit 
of length—where q is a function of z—is (see Fig. 4): 


(t- 2) V-yP- [' (1-2) g' det =0, 
z 
and putting V= 'qdz,andP=1 ['(-z)qa2 6) 
Oo o 


we have: 


¢ 
l- a ee aa 
( ®) | qdz Lid passe thn 





0 
i PS LGN fp x 2508 
“ #/ (l-2) qd fe ie Sd 
0 
“NN 
— [ier-aygran =0. nee Oe 
z 9 ow: OC 


If in this equation we 
assume, for example, qd 
constant, we obtain the 
cece of the parabola. 
If we assume gq propor- 
tional to the ordinates of 
the cosine curve—equ. 6— 


3 “2r 
i.e. put gq = f cos a1 
ale oe 
37° 

must obtain the equa- 
tion of the cosine curve 
itself. To this conclu- 
sion we are led in the 
following way : in graphic 
statics we are aware that 
the elastic line is the 
funicular curve obtained 
by using the ordinates of 
the curve of moments as 
loads; we have found 
in (6) that the elastic line i 

of a strutt is the cosine 6) J 
curve; in a strutt the 
moments are proportional 
to the ordinates of the 
curve; consequently the 
elastic line, viz., the 


and q! = f cos 
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'2L8.2322374 








“the force necessary to bend a stiff flange, fixed to stiff 
frames, is simply P+pz,” is therefore fulfilled. 

Coming back now to the conclusions drawn in connec- 
tion with Fig. 1, and let J, and J, be the moments of 
inertia of the sections of the 
cross girder and the upright, , Fig 5. 
y the deflection of the frame, -y— 
and Q the corresponding force 7-7€ j 
(Fig. 5), we have 


_Q € y2 1 "x? 
Y=5 Felt: Ae 


and putting, for convenience, 


Qa 
LB 
8 H 

PES 


Jy 


WwW in place of the parenthesis, 


YEW = 
where W is a quantity increasing e 
with the moments of inertia. 
Naming b the panel-length of the bridge, and distributing 
equally the stiffness of the frames according to the third 


of the ideal conditions, we write F 





Je 





(12), 











in place of W, and 


q in place of Q, and have 
EW 


4 





= Ei 2 => . . . 7 ys 
EW b, org Yy (12a’ 


Putting here for y its value from (11), and then the 
value of g into (8), we have 


_EW(',_ ax 
ae Ba z) cos = 7 de. 


The integral was stated to be (ey. and considering 
that to P we may add p from (7), we have 


EW 4/2? . 32 : 
P+p=—— —, +Eigz (18). 
The differential of this expression according to J put 
= 0 gives an equation from which that / (the half wave- 
length) can be calculated which corresponds to a mini- 
mum P+. We find this equation as follows :— 


EW 4? 72 


6 wT r"G8 * a4) 
that is to say, P + p is a minimum, if P= p. 
re rs 
Equation (14) gives 7 = = 4 (15) 


Ezxample.—Fig. 6 ya ag the upright and half 
cross-girder of a steel bridge of 82ft. 10in. span, with 
eight panels of (b = 124°25) inches length. Fig. 7 is an 


Fig 7. 





























TT 
elevation of the bridge. The length of the cross-girder 


is (2c = 170) inches, and that of the upright (v= 1C9) 
inches, the moment of inertia of the flange is ¢ = 167in.* 


82 10 








rt 
|! 





os 


of the cross-girder J, = 151lin.*, and of the upright J, = 
178in.* 


Line 


Centre 


Fip.6. 
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cosine curve, is the funi- 


i 


G8 @ GC Oe © Om om 








cular curve for loads 
which are proportional 
to its own ordinates. 
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The proof may, however, 
also be established by 
calculation, if we put, as 
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stated, into (9) the values 
for q and gq? from (6). 


Then we have: 
oe) epetten OT as A 
(l—@ [08 ae ¥ fie z)cos 5d @ 


f (2! — 2) cos =F dat = 0 
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Plate 328 


. (10) 
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Plate 8x48 
| Disregarding the fact that for a short distance J. is 
less and J, more than stated, the expression in (12) 


vy 


3u. 


c v2 


| 
| will be ties Tai 








420 


THE ENGINEER. 





May 29, 1891. 








_ 85x 1092, 1093 _ 
“an ‘sn 
Putting this as well as i = 167 and b = 124-25 into (15) 


: - 
we have, l= } a 167 x 8098 x 124-25 = 1406in. The 


most unfavourable wave-length extends, therefore, over 
about 2} panel-lengths. Putting this value for J into (13) 
we find, with E = 18,000, 


P + p= 18,000 ( 7006 + 299g) = 540 tons, 





124-25 x 30938 7996 
the minimum pressure which will bend the flange. The 
flange has a sectional area = 15-7 square inches, and 
bears in the middle a pressure of 60°35 tons. The factor 
of safety from bending is therefore about 9. 

In this, as in most other cases, the forces of the frames 
are not distributed, but are concentrated in points. If, 
then, the wave length 2 / equals b, the panel length, the 
frames may not come into action at all—see Fig. 8—and 


Fig &. 
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P would be nil, whereas according to (18) it would not be 
mil; the calculation must therefore be supplemented by 
one, where in (13) is put P = 0 and 2/1 =8, or better, as 
will be seen, 27 a little larger than b. 

If we make—Fig. 9—2/1 = b + z, and assume that the 


Fig 9. 











i b Rs 
nature of the wave-line remains unaltered, we have from 
6): = * = a .. 
(6) y = fos ; — 


Putting this into (12) we have 
Q=EW/ cos be (16) 


b—-2z 


We have then an arch loaded by Q in point z = 


from the centre, and we know from the theory of flat 
parabolic arches—with which we compare the wave-line 
with sufficient accuracy—that 

‘p_ 5 75 —622 2? + ct 

P= 64 Q B f 2 


b+ 8 aes o- 


Putting / = M 2 


* . and for Q its value 


from (16), we have 


P = -_ EB Weoos @=2)* 
i98 EW 008 F52)2 
5 (6 + z)* - 6(6 + z)? (6b—z)? + (b— 247 | 





a Jan 
Calculating P for a number of values of z with this 
formula, and also with (13), and making z the abscissx 
and P the ordinates in a diagram, we get the wave-like 
line and the parabola in Fig. 10, the former for the con- 


EWbx _~— 


Fig 0. 
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= SS SS ee ae ee 
z= os cs vo 42 14 16 18 20° 
centrated and the latter for the distributed forces of the 
frames. Nearly in the middle of the second panel the 
two curves intersect each other the first time, then 
gradually approach each other, and finally coincide, i.c., 
when the number of panels in a wave-length is very 
large. 

The diagram serves for all cases. Applying it to the 
present case, which presents a Minim (P +p), for 
21 = 23, we find that P should be reduced by about 


5 per cent. Hence we have the corrected Minim 
270-95 - 
(P +p) =—799 . + 270 = 5265, instead of 540 tons. 


If in any other case the wave length 2/, corresponding 
to Minim (P + p), should be equal or less than about 
1:36, the correction necessary, according to the diagram, 
would be much more important; but in the present case 
we have: 
0-112 x 124-25 167 x? Tons. 
reas 18,000|' sos = t Bx ara | = 879°7 
Referring now to the fourth of the above-mentioned 
ideal conditions, we assume that A and B are the ends of 
the flange. Figs. lla and 116 show the curves of a 
flange which has no stiffness itself; the tangents at the 
ends are parallel to the pressure, and equilibrium exists 
in the cosine curve. If the flange were stiff, a bending 





moment, Pf, would be required at each end to retain 
that curve. This case, therefore, is here of no interest; 
but if AB is a common strutt with an L_, T_, or cross- 
shaped section, and if it is to be decided whether the 
outer edges of the blades have to be stiffened in 
order to obtain the full advantage of the sectional 
area of the strutt, the blades, whose stiffness can 
be ignored, may be regarded as uprights continu- 
ously distributed over the length of the strutt and 
immovably fixed at the bottom. The treatment of this 
case, however, involves some new features, such as the 
torsional resistance of the strutt, and the fact that the 


Fig 7. 
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uprights are laterally connected with each other. It 
must, therefore, suffice to have indicated the resemblance 
of this case with those here treated. The absence of 
the bending moments at the ends of a stiff flange will 
produce the curves Figs. lle and 1ld. In 11c the most 
unfavourable condition exists when the tangent in C 
coincides with A B, because the proportion between the 
sum of moments of the forces g to the moment of the 
force P is then smallest. If we assume the cosine curve 
as sufficiently accurate for our purpose, and put in the 


equation of moments, P f = 


from (12a), but f — y for y, 


qzudx, for q its value 


o 
we have 


EW t 
ef f [\2(1-c0s ST) ax 
which gives 
EW,/1, 4 _2 , EWI? 
“— (5 + 3 — 2) = 0260 ee 


7 42 
whereas the corresponding value in (13) was 0°405 E 7 : 
At the same time the value for p does not exist, because 
the moment at C is nil; the wave-length which gives the 
same margin of safety as that calculated according to 
(13) and (14) must therefore here be much greater, so 
that a sufficient number of frames may come into action. 
Bridge-girder flanges are generally long enough to fulfil 
this condition, when the curve—as in Fig. 11, c—extends 
over the whole length. 

More unfavourable is the curve in Fig. 11d, and this 
resembles Fig. 1le so closely that the investigation of the 
latter case will be sufficient, considering that the wave 
length is not yet determined. We assume a girder 
whose top flange extends horizontally to the ends, where 
it is fixed to vertical end frames. If these are of half 
the stiffness of the intermediate frames, we have the 
condition corresponding to an even distribution of their 
stiffness. If they are of the same stiffness, the excess 
of stiffness in them corresponds to half a panel-length 


= : therefore, if the excess corresponds to a panel- 


length of b1, the excess of force at the end frames will 
1 
be with (12) Q? = yEW * , where d (Fig. 11e) is to be 


put in place of y. Then, a condition necessary for the 
equilibrium is that the sum of the transverse forces will 
be nil :— 


dEW - + [iaaeno. 
Putting with (12a), , 


_EW,,_ _ ar 
I=- > (d — y), and y = f cos a7 
we find: 
_ 
“= Fe 47 


From this we find d = : Swhen 6! = 0, and d =0 when 
b1 = @, i.c., when the end frame is absolutely stiff. The 
equation of moments is: P f = Q! 1+ : aqdz. Put- 


0 
ting into this equation the above values, and integrating 
as previously stated, we find: 


_EW/(/ B 1 2 \ 22 
eee (a +it a@ignts 1) i’ 
to which p = E i", has to be added as in (18). 
If 61 = 0, we find 
EW/1 2 .\37 EW 
P= (5+5-1) > =00865= 2; 











if b1 = o, the finite quantity / disappears by the side of 


EW 4/2 
b1, and we have P = — a 


as in (13). That signifies that this value cannot be 
reached unless the end frames are absolutely stiff; and 
as at the same time d = 0, the ends of the flange are two 
of the neutral points in the series of waves. The shearing 
force in these points is V—see (8)—and this is here 
roduced by the end frame; but as this frame is abso. 
utely stiff, there is no deflection—i.e..d=0. As P, for 
b! = 0, is about five times as small as P in (18), it is clear 
that for all other values of 5! a special calculation of 
P +p must be made for the ends of the flange. In the 
example given above—Fig. 7—the flange dips down, and 
is fixed at the end. It will, therefore, not be very 
incorrect to assume that the horizontal projection of the 
end wave is similar to the intermediate waves; but it is 
advisable to calculate with the full pressure instead of its 
horizontal component, and to take the moment of inertia 
from the section at right angles with the flange, and not 
from the vertical section. It is, moreover, necessary to 
continue the stiffness of the flange through the bend. 

With regard to the first and second of the above ideal 
conditions, a theoretical statement of the actual conditions 
is hardly practicable, as the actual pressure is not neces. 
sarily in proportion to the moment of inertia of the corre. 
sponding part of the flange, and even if it were, the curve 
within any assumed wave length would not have two 
nas branches. It is then advisable to calculate 

e critical wave-lengths for the various sections and 
compare the calculated pressure P + p with the corre. 
sponding actual average between the two adjoining 
pressures. 

Throughout this paper it has been assumed that the 
U-shaped frames are bent symmetrically inwards or out- 
wards. This is generally sufficient, as the simultaneous 
bending of the uprights to the right or to the left reduces 
the bending moment in the middle of the cross-girder to 
nil; a greater force is then necessary to produce the 
same deflection. 

The probability of the flange being actually thrown 
into the series of waves of minimum length is somewhat 
remote, against it is its tendency under the passing load 
to form one single or one double wave ; against it are also 
all structural irregularities, intended as well as accidental, 
as they are unfavourable to the formation of short 
regular waves. On the other hand, irregularities of the 
moving load accompanied by vibrations, as in the case of 
a dense moving crowd, may, for an instant produce the 
critical condition if the factor of safety is very small. 

Max am Enpe, 


which is the same value 








THE BaTH aND West AND SOUTHERN COUNTIE3 SocieTy.— 
The annual show of the Bath and West and Southern Counties 
Society takes place at Bath on the 3rd June and four following 
days. The programme is an extensive and attractive one. 


H.M.S. Victory. — We have received from the publishers, 
Mansell, Hunt, Catty, & Co., Limited,36, Red Lion-square, a series of 
six etchings illustrative of this venerable ship, and commemorative 
of Lord Nelson. The list comprises a picture of the vessel as she 
lies at Portsmouth, the quarter-deck, the cockpit, a Trafalgar gun, 
the Nelson relics at Greenwich Hospital—now at the Naval Exhi- 
bition—and Nelson's tomb in the crypt of St. Paul’s. The plates 
are drawn and etched by Mr. C. R. B. Barrett. They are note- 
worthy , reason of the fidelity with which they have been pre- 

red. This is particularly noticeable in the plate of the cockpit, 
with the assistance of which we prepared the small woodcut which 
appeared in our history of the ship. We had an opportunity of 
verifying the yee | of this picture, and we are able to state that it 
is complete even to the number of bolt-heads and squares in the 
pattern of the deck. The series of plates is very opportune at the 
present time. 


THE HULL AnD District INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—On Tuesday ry May 12th, the members of the 
Hull and District Institution of Engineers and Naval Architects 
held their eighth general meeting of the sixth session, for the pur- 
pose of electing the officers and council for session 1891-2. On the 
ballot being taken, Mr. C. F. Amos was re-elected president, Mr, 
J. Jamieson elected a vice-president, Messrs. K, Murray and R. 
Carson re-elected members of Council, and Messrs. T. and 
W. H. Willatt elected to the vacant seats upon the Council. The 
following were all re-elected :—Messrs. J. Innes and J. Bracken- 
bury as auditors, Mr. A. N. Somerscales as honorary treasurer, 
and Mr. Geo. H. Strong Seta D. Holmes and Co.) as honorary 
secretary. After some slight discussion upon various matters con- 
nected with the management of the Institution in the future, the 
meeting terminated with a vote of thanks to the retiring officers. 


Fire Protective Apparatus.—At the Royal Naval Exhibition 
the Council has entrusted Messrs. Merryweather and Sons with the 
protection of the Exhibition buildings from fire, and this eminent 
firm has carried out the work in a thoroughly practical manner, 
there being a large number of “ fire stations,” each having hand 
fire pumps, buckets, &c., kept ready for use. Besides these small 
appliances, Messrs, Merryweather have two powerful double 
cylinder ‘‘ Greenwich” pattern steam fire engines, one capable of 
delivering 900 and the other 360 gallons per minute, ready for use 
on the ground, and at their stall in the Howe gallery there are two 
‘* Valiant ” steam fire engines similar to those supplied to H.M.S. 
Hotspur and Valiant, together with a number of hand fire 
engines, hose, hydrants, branch-pipes and other appliances. A 
special feature in the firm’s exhibit is a large cil painting depicting 
Devonport dockyard as it appeared in 1869, with the steam fire 
engines, both land and floating, at work. The fire picquet at the 
exhibition has been organised by the firm, and in case of an out- 
break they will at once utilise the apparatus to extinguish it, 

TestinG MaGazine Riries.—The U.S, Army Commission has 
resumed its tests of magazine guns, and the experiments with the 
Austrian Mannlicher, the Krag-Jorgenson, and the Lee-Speed 
guns. The Austrian and the Belgian guns are provided with 
special Wetterin and Jorgenson smokeless powders in cartridges, 
and these and the Maxim powders are used in these tests, the 
Wetterin powders being used exclusively in the United States 
cartridges. The tests for the two days, which have been con- 
ducted at the armoury ranges, for rapidity with accuracy, and for 
rapidity and endurance alone, have been very satisfactory. Though 
the commission have made no statements, some of the armoury 
gun makers intimate that the Jorgenson weapon is showing the 
best work. The commission will test other guns, which are pro- 
mised to be brought to them, as also the ‘30 calibre Springfield 
single loader, which is of the same model as the old “45 calibre, 
with the exception of the bore. ‘The commission say that the 
smokeless powders thus far used propel the balls with + force, 
but that they do no seem to be of uniform strength. ‘The vapours 
from these —— are very pungent and somewhat disagreeable, 
that of the Wetterin giving out a flavour of wood alcohol, and the 
Austrian that of cooked meat, 
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ENGINES OF THE STEAMSHIPS SIRIO, PERSEO, 
AND ORIONE. 

THE three ships Sirio, Orione, and Perseo are the three largest 
vessels of the fleet of the Italian General Navigation Company, 
and were originally fitted with compound engines by Messrs. 
Napier, of Glasgow ; but, in the last few years, the conditions 


of ocean navigation have so changed that it was found neces- 


sary that the ships should have a greater speed, necessitating 
@ greater engine power, and a relatively less consumption of 
fuel. It was therefore decided to substitute triple-ex ion 
engines and new boilers, and that the work should be done 
in Italy. In our impression for the 3rd of April we published 
@ perspective double-page engraving and a single-page end view 
of these engines, and on the 10th two other views. We 
now publish, as a supplement, a double-page sectional 
elevation of them. They have been built by Messrs. 
G. Ansaldo and Co., Sampierdarena, from designs of Ing. 
C. Hillebrand. 

The engines are triple-expansion, with three inverted 
cylinders, their diameters being, high-pressure, 940 mm.— 
37in.; medium pressure, 1550 mm.—6lin.; and low-pressure, 
2500 mm.—984in. The stroke of the engines is 1520mm.— 
5ft. The high-pressure and medium-pressure cylinders 
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' « 4842 Kg. 
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have separate linings of cast iron and steam jackets. The 
covers and bottoms of all three cylinders are steam 
jacketted. The pistons are of cast steel of one thickness 
only, dished in form, and the piston-rods of the medium- 
pressure and low-pressure cylinders are continued through 
them, with tail-rods through the cylinder covers. As will 
be seen from the double-page engraving published with this 
impression, the slide valves of the medium-pressure and low- 
pressure cylinders are of the common types double-ported ; 
but single-ported piston valves are fitted for admit the 
steam to the high-pressure cylinder, the spring rings being 
of cast iron held by well-tempered flat springs. The valves 
are actuated by excentrics and the ordinary link motion, the 
reversing being effected by a double cylinder engine fixed on 
one of the front columns, and all round reversing gear. 
The piston-rods, slide-rods, crossheads, conecting-rods, and 
all parts of the working gear are of wrought iron. The 
crank shaft is made in t interchangeable portions, and 
is built up, having the shaft itself, the crank pins, and the 
crank arms in separate pieces. The surface condensers are 
placed at the back of the engines, and form part of the 
supports of the cylinders, the exhaust steam being led into 
them from the low-pressure cylinder by two cast iron pipes. 
They contain 4222 brass tubes }in. in external diameter, 
with a cooling surface of 9200 square feet. The cold water 
is circulated through them by two of Messrs. J. and H. 
Gwynne’s centrifugal pumps, having outlets of 330 mm. 
diameter, and so arranged that they may be used for pump- 
ing water out of the ship in case of accident. At the back 
of each condenser there is an air pump, a feed pump, and a 
bilge pump, worked by means of s and slings from the 
piston-rod crossheads. All these details of arrangement are 
clearly shown on the several engravings we now give and 
have given in the previous issue above mentioned. White 
metal has been fitted to the main bearing brasses, the 
crank pin brasses, the slipper plates of the guide blocks, the 
thrust and tunnel bearings, &c. The propeller is 5500 m. in 
diameter—18ft.—and is fitted with four adjustable blades of 


| 
| 
| 


cast iron, the boss being also of cast iron. Steam for the 
engines is provided by four large double-ended boilers 14ft. 


| in diameter and 17ft. 9in. long, constructed for a working load 


of 160 1b. per square inch ; each boiler has six furnaces fitted 
with Purves’ patent ribbed flues, which have been found 


| to answer admirably. The total heating surface in all the 


boilers is 1300 square metres— 14,000 square feet; the grate 
surface being 464 square metres—500 square feet. They are 
made entirely of Siemens-Martin steel, the plates of the 
combustion chambers being of special fire-resisting quality. 
The very best workmanship has been employed throughout in 
their construction, the rivet holes being drilled in place after 
the plates had been bent and fitted together. Particular 
attention has been paid to the various joints, the ends of the 
butt strips, the awkward corners of the furnace throats and 


| other places that generally give trouble, and the rivetting was 


done with one of Tweddell’s hydraulic rivetters of 100 tons. 
The safety valves are of approved type, with spiral springs of 
square steel, and are so ed that in the event of a spring 
breaking a new one can be quickly put in place without difti- 


| culty. There is a funnel for each set of two boilers, 7ft. 3in. 


diameter, with a height of 21-755 m.—71°25ft—from the dead 
plate. 
The Sirio was the first vessel taken in hand, and when the 


| old engines and boilers had been removed, it was found that 
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DIAGRAMS FROM THE ENGINES OF THE §&.8. SIRIO. 


considerable modifications and additions would be necessary 
to adapt the engine and boiler rooms for the new machinery. 
This work was pushed forward as much as possible, and 
eventually the vessel was ready for steaming at the moor- 


ings on 17th November, 1890, and two days after left for | 


Leghorn to go into dry dock to have her bottom cleaned. On 
herreturn she was brought down toa mean draught of 20ft., 
and after a preliminary run on the 3rd December last, the 
official trial took place on the 6th December with most satisfac- 
tory results, the engines working very well, and indicating a 
maximum horse-power of 6148, or 1148 over the contract, 
the number of revolutions being 75 per minute, and the speed 
of the vessel 16°6 knots. The in the cylinder 
receivers or valve chests, were as follows: High-pressure, 
11 atmospheres—162 lb.; medium-pressure, 3-8 atmospheres— 
56 Ib.; low-pressure, 0-7 atmospheres—10°3 lb.; and the 
vacuum in condenser, 675 mm.—26-5in. The mean pressures 
were: High-pressure, 69 lb.; medium-pressure, 81°425 1b.; 
and low-pressure, 13°335 lb.; and the distribution of power 
in the three cylinders is shown by the indicator di 
above. A final trial of six hours’ duration at full speed 
was made on the 15th December, the results being equally 
satisfactory. 

The second of the three vessels, the Orione, has now been 
taken in hand, and the work of fixing in the new machinery 
will shortly be commenced ; the engines of the Perseo are in 
an advanced state of completion. 

The satisfactory termination of the trials of the Sirio 
places Messrs. Gio. Ansaldo and Co. in the ranks of the large 
engine builders of the world, and their works render them 
capable of turning out several sets of such machinery in the 
course of a year; nor is there now any need for the Italian 
Royal or mercantile marine to go to other lands for their 
large steamers, as Messrs. Gio. Ansaldo and Co. can furnish 
the hulls as well as the engines, as evidenced by the fact that 
they have at their shipbuilding yard at Sestri-Ponente three 
steel steamers building of 4000 tons each, the largest 


merchant steamers builtin Italy. The first of these is nearly 


nd for aunching, and will be quickly followed by the two 
others. 

The engines for these vessels, like those of the Sirio and 
her sister ships, have been designed and built at Sampier. 
darena, where ponte have also been constructed machinery 
of 20,000-horse power for the armour-clad Sicilia, consisting of 
four sets of engines and twenty boilers. The engines of the 
Sicilia are like those of the Re Umberto, illustrated jp 
THE ENGINEER of the of 18 » Which were 
built by Messrs. Maudslay, Sons, and Field. Both sets of 
engines are from the designs of Mr. Charles Sells, M. Inst,, 
C.E., of the latter firm. 

Besides the engines already mentioned, Messrs. Gio, 
Ansaldo and Co. have at present in hand at their works 
machinery for the Minerva, torpedo boat catcher, of 4000. 
horse power; for the Liguria, unarmoured cruiser, of 6500- 
horse power ; and four sets of 1000-horse power each for sea- 
going torpedo boats, all of which vessels are building in their 
shipbuilding yard at Sestri-Ponente; besides machinery of 
10,000-horse power for the armoured cruiser Marco Polo, now 
building in the Royal Italian Dockyard at Castellamare. 

Messrs. Gio. Ansaldo and Co. may well expect to receive 
the support of their country, having laid down in four years 
the necessary plant to execute such works as these, thereby 





giving employment to over 2000 persons, and rendering their 
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| country to a large extent independent of extraneous aid in 
time of war. This may not be gratifying to En d, but it 
is as well that we should recognise the fact. The one thing 
| that militates against the Italian firm’s successful competition 
with firms in other of the world is the oy ae 
import duties im on metals, but there can little 
doubt that owing to the tremendous difference in the cost of 
labour in Italy compared with other countries, and the help 
of the Government bounty, Messrs. Gio. Ansaldo and Co. 
should be able to compete successfully in Italy for work such 
| as that we have described. 

| In order that we in England may not under-estimate the 
| cee of this foreign competition, we have recently 
| published some views of the Ansaldo works, and of some 
| of their locomotives. 

| The following list of marine engines recently turned out 








will give some idea of the present capacity of the works :— 
No. of No. of 
Screws. LHP. Boilers. 
R.N. Stromboli .. .. .. 2 .. 7,700 Inclined compound ,. 5 
» Archimede .. i 2,709 { Tevented ont i 4 
» Galileo .. . » Bos 1,700 pe pe oo 4 
» Goito .. ae 4,200 Inverted compound... 6 
8% Mouzam ° : ° = onal tript? oe : 
Sets boat engines . nverted ie ex le 
RN Bide * 2 <2 20/000 Inverted compound .. 20 
8.8. Siro .. «+ « 1... 6,000 Inverted triple expan. 5 
And at present there are in hand the following marine 
engines :— 
No. of No. of 
Seow. LH.P. Boilers. 
8.8. Orione .. .. .. .. 1 .. 6,000 Inverted tripleexpan. 5 
Pm  — ee ée 3 6,000 * ” . 
. erva.. . . 
ih Gh + a 500 Horizontal 4 6 
8.8. M. Lazzaroni : 1 :. 15850 Inverted a 8 
” ‘uilio Cesare —— 1,850 ” ” +4 
x _ Tey ae, ” ” 8 
4'Bets torpedo boat engines 1 :. 1,000 jj, >. 1 
R.N. Marco Polo .. os 10,000 { Leunteit } 5 
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THE NAVAL EXHIBITION. 
No. V. 


Tue Maxim-Nordenfelt Company exhibits specimens of 
which it may be proud, seeing that Maxim’s automatic 
action still remains a unique thing. As our readers must 

enerally be aware, the Maxim automatic action depends on 
the utilisation of the momentum of recoil for the loading 


| pressure is removed after firing, or to keep up a con- 
| tinuous stream of fire by keeping the finger pressed on 
| the trigger. A spare lock is kept to exchange with the 
one in use, should any trouble arise in working the latter. 
The weight of the gun is 8631b. The charge is 2°820z. 
of R.L.G? (special). The shell weighs 1b. filled. The 
cartridge complete weighs 1°46 1b., and is 6°2in. long. 
Common and steel shells are supplied, the bursting charge 








and discharge of 
the next round. 
By this means the 
rate of fire may be 
accelerated enor- 
mously without the 
possibility of 
forcing or over- 
driving the gear; 
while the man 
pointing the piece, 
instead of strugg- 
ling breathlessly to 
keep up the speed, 
as we have seen 
in competitive 
machine-gun trials, 
sits quietly on the 
seat provided on 
the trial, or stands 
directing the auto- 
matic stream of fire 
much as @ man 
turns the hose of a 
fire engine on any 
desired spot. This 
was true of Maxim's 
first guns, the ® . 
principle of which was the same as that now embodied | of each being 200 grains. The elevating gear, brackets, 
in the pieces. There is, however, considerable simplifica- | and platform weigh 122lb. The cone shown in the figure 
tion in the reduction of the number of working pieces, | weighs 210°5 1b. The cartridge box and belt weigh 16 lb.; 
while the old rate of 600 rounds per minute for the rifle- | fifty cartridges weigh 731b., and the shoulder-piece 
bore gun is adhered to. 
In the Maxim-Nordenfelt 
quick-fire guns the action 
is semi-automatic; that 
is to say, the breech action 
is toes by the force of 
recoil, but it is necessary 
to pass in the ammunition 
and to pull the trigger 
below the pistol grip— 
see B, Fig. 1. By this 
means the rate of fire is 
very great, and is main- 
tained with comparatively 
littlelabour. From thirty 
to forty rounds may be 
fired per minute from 
the 14-pounder 75mm. 
gun shown in Fig. 1, of 
which the projectile is 
discharged with a muzzle 
velocity of 2100ft. With 
a pressure of 14 tons this 
velocity may be increased 
to 2340ft. The calibre of 
the gun is 2°95in. The 
perforation of a steel 
a thus fired would 
about Tin. of iron, or 
5‘6in. of steel. This gun 
is shown on a mounting 
C, fixed on a ship’s deck. 
It would be available 
for the attack of lightly 
armoured and un- 
armoured parts of ships. : 
It discharges steel armour-piercing shell, common | weighs13°5lb. The muzzle velocity is 1319ft. per second 
shell, shrapnel shell, and case shot, made up in the form The maximum rate of fire is 300 rounds per minute: 
of fixed ammunition with metal-drawn cases with central | Hotchkiss ammunition is used, and the piece has been 
fire. | supplied to France, Germany, Russia, and Spain. It may 
Fig. 2 shows the Maxim-Nordenfelt 87mm.—1°46in. | be noted that the Gruson gun of the same calibre was 
gun. It will be seen'that this gun receives its supply of 
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ammunition from the belt shown at C, which is seen | 
emerging from the box D, where itis folded up. This | 
action is automatic, the whole being worked by the | 
momentum of recoil after the first round is fired. It will 
be seen that there is a shoulder-piece and a pistol grip B 


fired at Tangerhiitte last autumn, both on boat-mounting 


and in a movable shielded mounting. This calibre 








on which the trigger is fixed, to be used either by firing 
individual rounds at will, which takes place if the finger 





appears to be found manageable and useful, and is of 
special importance in the case of the Maxim system, as 





being wholly automatic and delivering a continuous 
stream of fire of tremendous weight and force. 

We now come to the rifle calibre, for which we believe 
the 0°45in. bore is preferred, but which is of course 
also carried out with the smaller bore. This is the best 
known Maxim piece; it is mounted in various ways. 
Fig. 3 shows it as applied to the bulwark of a ship, with 
a light steel shield. Fig. 5 shows it on a light cone. This 
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mounting consists of a crosshead to which the gun is 
attached, the lower part of which forms a socket which 
ships on to a pivot. One with the socket is an arm, which 
carries the elevating screw, and also forms a rest for the 
ammunition box from which the gun is fed; this rest is 
shown in Figs. 8 and 5. The ammunition box is shown 





in Figs. 4 and6. To the non-recoiling portion of the 
gun a light shoulder-piece is attached. 

When intended to be used from the naval “ holding- 
down” ring—as in Fig. 6—a removable adapter is 
arranged, which fits on to the ring, and to the centre of 
this adapter the pivot, on which the crosshead and socket 
works, is secured, being firmly clamped in its place. 
When used from a bulwark—see Fig. 3—a plate is bolted 





on to the bulwark, to which the pivot is secured, in the 
same manner as to the centre of the adapter of the 
“holding-down” ring. Fig. 4 shows the same piece 
mounted for use in a mast-top. 

The naval land carriage for the rifle calibre gun is 
shown in Fig.7. This mounting consists of a two-wheeled 
carriage fitted with shafts. Above and a little to the rear 
of the axle there is a plate fitted to receive the pivot from 
the naval mounting, and to which it is secured in the same 





manner as the holding-down ring or the bulwark. Below 
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the axle is situated a receptacle for ammunition which 
contains six boxes, each holding from 330 to 400 rounds 
according to the description of ammunition used ; these 
rounds are in their belts ready for immediate use. The 
magazine is open to the front, and is so fitted that the 
ammunition boxes can be readily taken out one by one 
as they are required. Another box can also be carried 
secured in the position for feeding the gun—see Fig. 7. 
When required for landing, the gun can be removed from 
the naval mounting and placed on the carriage, the same 
crosshead and pivot shown in the other figures being 
used. There is an arrangement fitted to the carriage for 
giving any desired amount of spread to the fire, the gun 
being oscillated between movable steps on the arc. 

Before the enemy the gun is to be moved by the detach- 
ment, one being in the shafts and the remainder on the 
slat and drag ropes, but on the march a horse or mule may 
be placed in the shafts. When advancing to distance for 
action, the muzzle may be brought round to the front 
ready to fire at a moment’s notice. When in action, as 
shown in Fig. 7, the shafts do duty for the trail of a field 
gun, and the rear of the carriage is supported by a pro 
—not seen in Fig.—the whole length can be ad am. 
according to the requirements of the ground. There is a 
light shield shown in Fig. 7, in fact each mounting for 
the rifle bore carries a shield for protection against 
infantry fire. 

This company has made a cupola to order for carrying 
a short 6-pounder—57mm.—gun, which has a muzzle 
velocity of 1460ft. This cupola we think too heavy; it 
weighs 5tons. The company, we believe, are not 
responsible for the design; but, whoever is responsible 


for it, we don’t think it up to what has been done at | tested 


Gruson’s. This class of design is hardly required in 
England, and has been naturally developed more fully on 
the Continent. We are glad for an English firm to get an 
order for one, and we could wish that this branch of 
work should be taken up by our private firms and tried 
for certain purposes by our Government. 








15-TON LOCOMOTIVE STEAM CRANE. 


On 427 we illustrate a locomotive crane constructed 
for the Russian Government by Mr. Thomas Smith. It 
is capable of lifting fifteen tons at 16ft. radius from the 
central pillar. It is provided with a single return block 
having a clear height of lift of 50ft. above the rail level. All 
the motions for hoisting, lowering, revolving, jib-adjusting, 
and propelling are worked by steam power. The following 
extracts from the specification to which the crane was built 
will describe it :—The hoisting motion to be double purchase 
spur-gearing controlled by clutch and lever, the barrel shaft 
bearings being adjustable. To have a powerful friction brake 
keyed to the second shaft and controlled by a screw lever. 
Barrel shaft of steel. The rope to be best selected steel wire 
1jin. diameter—plo steel, extra flexible—long enough to 
reach 10ft. below rail level, proved to full scale of strain, and 
fitted with a Yorkshire iron swivel hook and block. The 
revolving motion to be spur and mitre wheels, geared up from 
engine shaft to main internal wheel on frame, worked by 
double friction cone, the crane being radiated in either direc- 
tion et oie or reversing the engines, and controlled 
by screw lever and light hand wheel. The principal bearings 
adjustable and bushed with hard gun metal. The jib-adjust- 
ing motion to be spur and worm wheels, with wrought iron 
worm, geared up from engine shaft to chain drum, with 
chain, bridle rods, and pulleys connected to jib head, and 
controlled by clutch and lever. The propelling motion to be 
spur and bevel wheels geared up from engine shaft to 
travelling axles, and controlled by clutch and lever ; principal 
bearings adjustable and bushed with hard gun-metal ; mitre 
gear of steel. 

The engines to consist of a pair of cylinders, 84in. diameter 
by 12in. stroke, with metallic pistons and steel piston-rods, 
wrought iron connecting rods, turned from end to end, 
having hard gun-metal bearings, link reversing motion—case- 
hardened—for starting and reversing the engines in any 

sition ; main shaft and all feathers in same of steel, with 

anced disc —_— and turned crank pins; gland, air, and 
drain taps, lubricators, excentric straps, and necessary bear- 
ings of hard gun-metal; rhymered bolt holes, and cylinders 
lagged with silicate cotton and sheet steel. 

The boiler to be vertical, 8ft. high by 4ft. Gin. diameter, 
with cross tubes intersecting fire-box and combustion cham- 
ber, plates of best mild steel; vertical seams of outside shell 
double rivetted, tested to 150 1b. per square inch by hydraulic 
pressure, and also proved under steam. Special boiler 
Nicholson’s patent. To be provided with safety valve, steam 

uge, water gauge, steam tap, blow-off tap, grate bars, mud, 

and and air holes-and covers, chimney, steam and exhaust 
pipes, condenser, and all other requisite fittings and mount- 
ings. A feed pump is placed between tank and boiler, 
together with the n connections for same, and 
worked from engine shaft by excentric. The tank is provided 
with mud holes, and the feed-water in it is heated before 
passing into the boiler. Tank lid extends on one side, and is 
surrounded with sheet steel, forming coal bunker, two tension 
rods from top of crab to tail end of tank hold it in position, 
the boiler being firmly secured to the top. 

The jib to be of wrought iron plates and angles well braced 
and rivetted together on the lattice principle, with grooved 
chain pulley, chain rollers and brackets, guard and pins. 
Being in two parts spread out at foot insures greater stability 
when revolving with the load suspended at the jib end. 
The jib to be straight as shown on photo, and suitable 
for a height of lift of 50ft. clear above rail level. The crab 
sides are of steel plate. The whole superstructure radiates 
on a central steel pillar. The steel frame or carriage to be 
of steel of ample strength, with wrought iron chequered cover 
plates on top, axle bearings of hard gun-metal, and mounted 
on two steel axles keyed to four steel tired travelling wheels 
set to a gauge of 5ft. A set of draw-out bars are provided for 
use when lifting the heaviest loads. The various 'S are 
easy of access for adjustment, &c., and the whole of the move- 
ments of the crane are within easy reach and control of one 
man. 

The castings to be of good, strong, clean metal. The wrought 
ironwork of B.S. iron, the steel shafts and pinions of mild 
steel, and the chain of treble best iron. The total weight is 
about 55 tons. The travelling wheels have cast iron centres 
and steel tires 6in. wide, 2}in. thick. The axles are 6}in. 
diameter of steel. The principal pinions and shafts are of 








steel. The carriage is built of steel, well rivetted and braced 
together. The frame ends are provided with buffer beams, 
draw hooks, and coupling chains, so that the crane can be 
used for shunting purposes when required. This crane was 
specially designed for and supplied to the Libau Harbour for 
the atieded works which are now being constructed there 
for the Russian Government. 








THE ST. CLAIR TUNNEL LOCOMOTIVE. 


Tue St. Clair Tunnel locomotive, illustrated in our 
impression for April 24th, was built to the following 
specification :— 

Baldwin Locomotive Works. Burnham, Parry, Williams, and Co., 
Philadelphia, March 25th, 1891. Class 10—38 F, 1 to 4 
Drawing No. 1. 

Specification, No. 5546, of a decapod tank freight locomotive 
engine, having five pairs of coupled wheels, for the Grand 
Trunk Railway Company of C a. 

General description.—The general design is illustrated by the 
accompanying engraving of engine (see page 421), No. 598, Cylin- 
ders, 22in. diameter and 28in. stroke ; driving wheels, 50in. diameter ; 
gauge, 4ft. 8hin.; fuel, anthracite coal. Total wheel base, 18ft. 5in. ; 
riving wheel base, 18ft. 5in. Weight in working order, total, 
about 195,000 lb.; on driving wheels, about 195,000 lb. 

Boiler.—Made throughout of flange plates of homogeneous cast 
steel gin. thick; rivetted with lin. rivets, placed not over 2}in. and 
34in. from centre to centre; all longitudinal seams double-rivetted 
butt seams, with double covering strips. Throat sheet jin. 
thicker than shell of boiler, to prevent undue thinning where 
flanged. All parts well and eee stayed, and extra pieces 
rivetted to inside of side sheet, providing double thickness of metal 
for studs of expansion braces. All plates planed at edges and 
caulked with round-pointed caulking tool, insuring plates — 
injury by chipping and caulking with sharp-edged tools. iler 
with hot water to 200 1b. pressure per square inch, and by 
steam to at least 20 1b. above working pressure; working pressure, 
1601b. The waist is 74in. in diameter at smoke-box end, made 
straight top and with one dome placed centrally. The tubes are 
of iron, No. 12 wire gauge, with copper ferrules on swaged ends in 
fire-box tube sheet, 281 in number, 2}in. in diameter, and 13ft. 6in. 
in length. The guaranteed load is 760 tons—22401b.—up 2 per 
cent.grade. The fire-box is 132,,in. long and 42hin. wide inside ; of 
homogeneous cast steel, all plate, thoroughly annealed after flanging ; 
side and back sheets, in. thick. Crown sheets, gin. thick. Flue 
sheet, 4in. thick. Waterspace, 3in. sides and back, 4in. front. Stay 
bolts, gin. diameter, screwed and rivetted to sheet, and not over 44in. 
from centre to centre. Fire-door opening formed by flanging and 
rivetting together the inner and outer sheets. Tool guard to be 
cast on lower part of fire door frame. Fire-brick arch sup- 

rted by tap bolts. The crown is to be supported by radial stay 

Bolts, lin. diameter, not over 44in. from centre to centre, screwed 

through crown sheet and roof of boiler, and rivetted over. The 

cleaning plugs are in the corners of the fire-box. The balanced 
puppet throttle valve of cast iron, in vertical arm of dry pipe. 

Grates; water tubes and drop bars; ash with double dampers. 

Smoke stack of taper pattern. Smoke-box to be extended, with 

netting, detiecting plate, and spark ejector. 

Frames of hammered iron, made in two sections. Front rails 
bolted and keyed to main frames, and with front and back lugs 
forged on for cylinder connections. Pedestals forged solid with 
main frames and protected from wear of pote cast iron gibs 
and wedges. Pedestal cap lugged and bol to bottom of 
pedestals. 

Machinery.—Cylinders of close-grained iron as hard as can be 
worked ; each cylinder cast in one piece with half-saddle, placed 
horizontally; right and left-hand cylinders reversible and inter- 
changeable; accurately planed, fitted, and bolted together in the 
most approved manner. Valve face and steam chest seat raised 
above face of cylinder to allow for wear. Cylinders oiled by 
Seibert’s sight-feed lubricator, placed in cab, and connected to 
steam chests by copper pipes running under jacket. Pipes proved 
to 2001b. pressure. Pistons of cast iron, fitted with — form 
of steam packing; piston-rods of iron or steel, ground and keyed 
to crossheads, and securely fastened to pistons. Guides, Laird, of 
steel, fitted to wrought iron guide yoke. Crossheads of cast steel, 
with phosphor bronze i Shifting link motion, graduated 
to cut off equally at all points of stroke. Links, sli blocks, 
pins, lifting links, and excentric-rod jaws made of hammered iron, 
well case-hardened. Sliding blocks with long flanges to give ample 
wearing surface. k shaft of wrought iron; reverse shaft of 
wrought iron. Slide valves, balanced, with vacuum valves, The 
driving wheels, ten in number, 50in. diameter ; centres of cast iron 
turned to 44in. diameter. Tires, ‘‘ Standard” Otis cast steel, 3in. 
thick when finished ; first, second, fourth, and fifth pairs flanged 
5hin. wide; third pair plain, 6in. wide. Axles of hammered 
iron or steel. The driving boxes of steeled cast iron, with brass 
bearings. Springs of crucible cast steel, tempered in oi]. Equal- 
ising beams of wrought iron. Tires held by Mansell retaining 
rings; first and fifth pairs of drivers, lin. play; second and fourth 
pairs of drivers, Zin. play. The connecting and parallel rods of 
steel or hamme iron. Connecting rods forged solid, and fur- 
nished with all necessary brasses, Parallel rods, I section, with 
solid ends and heavy brass bushings. Bushing put in by hydraulic 

ress, and well secured from turning in rod. Lubrication of all 
foocinge carefully provided for, and oil cups attached where 
required. Adjustable needle oil -— on rods and guides; wrist 

pins of steel. Feed-water supplied by two No. 10 Friedman W/F 

injectors. 

Accessories.—Cab substantially built of clear, sound ash, well 
finished, and fitted together with joint-bolts and corner plates. 
To be provided with suitable windows and doors conveniently 
arranged and glazed with first quality double American crystal 
glass. Blower valve on back head of boiler and in cab. The 
engine is to be furnished with two 3lin. sand-boxes, stand for 
head-lamp, bell, whistle, blow-off cock, blower and two Crosby 
safety-valves, steam gauge, cab lamp, gauge cocks; also a complete 
set of tools, consisting of two my | jack-screws and levers, one 
heavy pinch-bar with steel point and heel, complete set of wrenches 
to fit all nuts and bolts on engine, including two monke 
wrenches, one set of driving-box packing tools, one machinist’s 
hammer, one soft hammer, three cold chisels—two flat and one 
cape—one long spout quart oil can, one two-gallon oil can, one 
tallow pot, one torch, engineers’s arm rest, one extra fusible plug, 
one bell-cord, cab seats, cab-seat cushions, —— one scraper, 
one slice-bar, and one scoop shovel. Headlights with 23in. 
reflectors, Cooke steam bell-ringer, two water gauges. Brake, 
Westinghouse-American, operated by air, applying to forward 
side of all wheels. Ross-Meehan shoes, 

Finish.—C eee ee with wood and neatly cased with iron, 

inted. Cylinder h covers of hydraulic forged steel, painted. 

team chests with cast iron tops, bodies cased with iron, painted. 

Dome lagged with wood, with iron, * pee go casing on body and 

cast iron top and bottom ri and rails of iron; running 

boards of iron. Boiler teamed’ * with wood, neatly jacketted and 
secured by iron bands. Engine and tender to be well painted and 
varnished. Lettering and numbering to be as specified by purchaser, 

St. Clair Tunnel Company, Nos. to 601. 

General features of construction.—All principal of engine 
accurately fitted to ga and templates, and thoroughly inter- 
changeable. All finished movable nuts and all wearing surfaces of 
machinery made of steel, or iron case-hardened. All weari 
brasses made of phosphor bronze or ingot copper and tin, alloy 
in proportion to give best mixture for wearing bearings. All 
threads on bolts to United States standard. Tanks to be of steel 
or iron strongly put together, with angle iron corners and well 
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All materials used in the construction of the locomotive shall be 
of the best quality of their respective kinds, carefully inspected 
and subjected to the following tests. Notwithstanding theso tests 
should any defects be developed in working the corresponding part 
will be rejected. All boiler iron will be specified C, HN » 1 Flange 
quality, and must be made from the best charcoal blooms. A carefy| 
examination will be made of every sheet, and none will be accepted 
that show mechanical defects. A test piece to be furnished from each 
sheet to be tested. Such test strips must show an ultimate tensile 
strength with the grain of not less than 50,0001b., an ultimate tensile 
strength across the grain of not less than 45,000 lbs., and 
show a ductility, measured by elongation, of not less than 20 per 
cent. Should any of the test pieces fail to fulfil the above require. 
ments, the corresponding sheet will be rejected. Should any plates 
develope defects in working, they will be rejected. Each plate 
must be stamped with the maker’s name and the guaranteed ten. 
sile strength and elongation as above. A careful examination wi'| 
be made of every sheet, and none will be accepted that show 
mechanical defects, Test strips taken lengthwise from each sheet 
and without annealing should have a tensile strength of 
55,000 Ibs. per square inch, and an elongation of 30 per cent,, 
in section 4 2in. long. Sheets will not be accepted 
if the test shows a tensile strength less than 50,000 Tbs 
or greater than 65,000 Ib. per square inch, nor if the elonga- 
tion falls below 25 per cent. Should any sheets develope defects 
in working, they will be rejected. Copper plates for fire-boxes 
must be rolled from best + pay Lake Superior ingots ; they must 
have a tensile strength of not less than 30,000 1b. per square inch, 
and an elongation of from 20 to 25 per cent., in section originally 
2in. long. Test strips must be furnished with each fire-box for 

ing. Iron or steel for stay-bolts and braces must have an 
ultimate tensile strength of not more than 60,000 lb. nor less 
than 50,000 lb. per square inch, with an elongation of not less 
than 30 per cent., nor undergo a reduction of area of fractured 
section of more than 35 per cent. Copper stay bolts must be 
manufactured from the best Lake Superior ingots ; they must have 
an ultimate tensile strength of not less than 30,000 Ib. per 
square inch, and an elongation of from 20 to 25 per cent., in section 
originally 2in. long. 

All boiler tubes must be carefully inspected, and be free from 
pit-holes or other imperfections. ch tube must be subjected to 
an internal bydraulic pressure of not less than 5001b. per square 
inch by the manufacturers before delivery. They must be rolled 
accurately to the gauge furnished by the Baldwin Locomotive 
Works, filling the gauge to a plump fit. They must be expanded 
in the boiler without crack or flaw. en tested, iron or steel 
tubes must show a tensile strength of not less than 55,0001b. per 

uare inch, and a ductility of not less than 15 per cent, Tubes 
of brass or copper to be of uniform circumferential thickness 
and solid drawn, to be perfectly round, and to resist an internal 
hydraulic pressure of Ib. per square inch. From the tubes 
under test a piece din. long will be cut, annealed, sawn length- 
wise, and doubled inside out without showing sign of cracks, 
When annealed they must withstand flanging cold a flange fin. 
broad for 2in. tubes without cracking. Copper tubes must with- 
stand flanging hot as well as cold. Tubes other sizes than 2in. 
diameter must flange to a width proportional to theirdiameter. A 

jece 30in. long, annealed and filled with rosin, must withstand 

ing doubled until the extremities touch each other without show- 
ing defects. A piece 30in. long, not annealed, filled with rosin, 
and placed on supports 20in. apart, must withstand bending toa 
defiection of 3in, without showing defects. Bar iron should have a 
tensile strength of 50,0001b. per square inch, and an elongation of 
20 per cent., in section originally 2in. long. Iron will not be 
accepted if tensile strength falls below 48,000 lb., nor if elongation 
is less than 15 per cent., nor if it shows a granular fracture. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





SCREW PROPELLERS. 


Sir,—I could scarcely expect Major de Villamil to be satisfied 
with my answer, seeing that, having shown that a screw on land 
could produce a thrust—not necessarily small by any means— 
because there is no way of evading the law that if the motion of a 
body be changed it applies a force to that which changes it, he 
demands that this resisting couple which exists because the motion 
is changing, whether of a cohesive body or not makes no matter, 
shall be supposed not to exist, or be done away with in experiment. 
It may be sup not to exist, but cannot be avoided in experi- 
ment, and as I was concerned with thi as they are, not as they 
might be supposed to be if the laws of Nature were other than they 
are, I take it to exist whenever motion is changing. Major de 
Villamil does not seem to be aware that the resistance to an 
external force, arising from change of motion of a rege is inde- 
pendent of internal forces or stresses—in other words, he forgets 
the meaning of D’Alembert’s principle. Let him give the answer 
to the following simple problem in elementary mechanics. A ton 
of nails, ten to the ounce, containing therefore 258,400 nails, is to 
be set in motien, so that at the — | of one second every nail shall. 
be moving at the rate of 3°22ft. per second, Calculate the force 
applied, first, when the whole mass is moved together, and second, 
when each nai] is moved by itself, the time available for getting 
each nail into motion being in the second case one 258,400th of a 
second, because all the nails at the end of a second are to be 
moving at 3:22ft. per second, just as in the first case. : 

Major de Villamil still will have it that I turn round, or in some 
way misjuggle the engine force. I have already explicitly denied 
that the engine couple balances the thrust or any part of the 
thrust. Possibly Major de Villamil did not perceive that, in 

king of the forces — on the blade of a propeller, I said 





ey were the forces in the figure here :-— 
A 
Pp 
7 
re 
) x x 
EY B 


SP pressure of water on blade, SE one of the forces of 
the engine couple, ST backward thrust of shaft on screw, 
and because the blade moves uniformly, SP, SE, and ST, are 
forces in equilibrium applied to the blade. Ship's motion is from 
o towards x, The force SE is not converted into an inclined 
force SP. If Major de Villamil says that I convert, alter or incline 
$ E in any way, he says what shows that he knows as much about 
what is meant by three forces acting on a body being in equilibrium 
as he appears to do about what is meant by momentum genera 
per second, and has studied mechanics with as much intelligence 
as the appendix of Mr. Barnaby’s paper; which language 
allow to be rough, but allowable on the ground that I am charged 
with annoyance at my dicta being disputed, and I should like to 
please Major de Villamil by proving him right in one point, if I 
saga bie’ do so, As to his remarks about a loophole for retreat, 
e had staring him in the face in Mr. Barnaby’s paper—appendix 
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—a table of values of Ca and Cr given; and in this matter Major 
de Villamil reasons just as if, when it had been stated that the 
breaking load in tension of a round bar varies as the square of its 
diameter, he tried to make out that F=mD? was inconsistent 
with m being different for different materials, 
Will Major De Villamil point out where, in my articles in your 
per, I made the formula speed of screw = revolutions x pitch 
ny basis of any calculation whatever? Major De Villamil admits 
that if a free body A, being water, be ca to move by a body B, 
the blade of a propeller, then A, the water, applies a force to B, 
He introduces a mysterious third body C—why, I do not see—into 
the question, about which third body I know nothing. In order to 
prove that an actual propeller experiences no pressure in con- 
uence of change of motion of the water in which it works, it is 
therefore necessary to show that no c of motion of the water 
is produced by the propeller. In dealing with the question I 
assumed nothing, except that the motion of the water—whatever 
it was—could conside: as having three rectangular com- 
ponents of velocity; and, having no @ priori right to assume that 
it was not altered by the screw, I allowed for the possibility that it 
was altered. What common-sense right has Major De Villamil or 
any one else to assume that the water has its motion not altered, 
or altered only in one particular way laid down @ priori? It isthe 
people who assume these things who are the dogmatists ; making 
allowance for alteration of the motion of the water is essentially 
reasonable, until it is proved that a propeller makes no alteration 
in the motion of water flowing through it. Major De Villamil 
seems to imagine that angular moment of momentum implies 
i motion. If he had taken the trouble to apply a little of 
the algebra which he has at his fingers’ ends he would have dis- 
cov: that it does not. A body, moving in a straight line, has an 
moment of momentum about any fixed point not situated 
in the line of motion. Major De Villamil appears to know as 
much about what angular moment of momentum means as he 
does about what momentum generated per second means. Rough 
again—for the same reason as before. In De Bay's propeller, 
angular momentum imparted 7 screw is destroyed by the 
other, I suppose, just as in a turbine propeller it is destroyed by 
the guide blades. F, FitzGERALp, 
Mav 27tb, ces 


§,—I am pleased that Professor FitzGerald has expressed his 
inability to proportion a propeller to a given hull—his method of 
giving the correct angle of a blade is no doubt correct and instruc- 
tive, but we want more than this. Hitherto the question of 
properly proportioned screws has been, on a matter of experi- 
ment ; truly, many wonderful examples have given, in which 
suitable screws have been fitted to vessels to produce a guaranteed 

. I believe this to have been due to —— and 
wi 


coleniaiing, Dae analogy from other vessels, It be granted 
that this is not a happy condition of — Nay, more, to the 
imperfections of the screw propeller may redited the wide 


margin between useful and indicated horse-power. 

It is very easy to make such a statement, but very difficult to 
apply the remedy. As every little helps to make the muckle, I will 
still attempt a few more suggestions, which will be taken at their 
worth, in spite of captious criticisms. A moment’s consideration 
of the magnitude of a vessel against the smallness of a propeller, 
will invite the thought that the work to be done by the propeller 
must be relatively small when compared with the hugeness of the 
hull which it has to drive. The question is, to what should the 

roportions of a propeller be referred? Apparently to two con- 

itions, the entire immersed surface of vessel, and the area of 
immersed midship section, Example :—A vessel of 16,000 tons 
displacement? has an immersed ace of, say, 50,000 superficial 
feet, the area of immersed midship section being 962 superficial 
feet, and the fineness of bow 10 to 1. Then 50,000 x ‘009 the 
coefficient for surface x 19 knots squared = 162,450 lb. resistance 
due to skin friction. And 962 x 2°852 x 19 knots squared x ‘03 
the value of 10 to 1 fineness = 19,804 Ib. resistance due to area of 
midship section. Then 162,450 + 19,804 = 182,254 lb, total 
resistance at 19 knots ro hour. Say, thurst area of blades = 
216 square feet, then 182,254 + 216 = 844 Ib. thrust of each 


uare foot. Now, as Sa me medium of thrust, viz., pres- 
ous of water due to sed above centre of shaft = 12ft. x Ri = 





768 Ib. wy + 11 per cent, due to slip. Now, 11 per cent. of 
768 = 84°4, then 768 + 84°4 = 852-4 , the required resist- 
ance on 216 square feet of blade surface to drive the Teutonic 


at 19 knots per hour, 

Should this method be correct, we attain an easy method of 
— a propeller to any given hull. The rule would read: 

e pressure due to head of water above centre of shaft ~ into 
the sums of the immersed surface x coefficient x velocity squared 
+ to area of midship section x coefficient of fineness x v? would 
equal the required thrust area of the propeller. It is obvious that 
the diameter of the oe ae would be regulated by the depth of 
mmersion of the stern of vessel. Said diameter should be as large 
as possible consistent with the available depth, and a sufficient 
covering above the blade-tip diameter and surface of water. 

The next consideration should be the form of the stern of the 
vessel to enable the screw to act upon the full resisting pressure of 
the water. My meaning may be made more clear by supposing 
that for each revolution of the propell lecting die, say, 
28°0, and length of vessel 588ft., with a displacement of, say, 
16,000 tons. Now, advance of propeller into length of ship 
= 6571 tons displacement, that is itch into displacement; of course 
the reasoning is something like a month into three acres and a cow, 
but it may do for my reasoning. Now, if the stern of vessel is 
very bluff, the displacement due to a movement of 28ft. must 
cause a falling in of the water behind the vessel, the water 
displaced by the bow being less, due to the fineness of its lines ; 
the condition under which the screw must act is opposed to its 
efficiency as a propeller. It is obvious that the lines aft should be 
as fine as those forward, if anything a little finer, to enable the 
propeller to perform its function with efficiency and effect. I do 
not for one moment say this is a true condition, though to me it 


— such, 

‘o make my statement clearer, we will say that the amount of 
water laced by moving the vessel forward 28ft. is 500 tons, 
whilst the quantity of water displaced by the stern is 600 tons ; 
then 100 tons of water is alway: k in the direction of 
the movement of the vessel ; creased bow resi 





8 falling 

; the result is in resistance, 
em nd weakened medium in = the propeller is 

in a wasteful expenditure of engine power. 
‘appears to me that the wake lines of a vessel be pro- 
portioned so that the whole of the useful blade surface would be 
outside of those lines. With such an arrangement of stern lines 
we should avoid that inco ous condition in which the water is 
running after the vessel whilst the water in which the propeller is 
revolving is thrown backward, because of its very weakness as a 
resisting medium. A correct conception of the conditions under 
which a propeller should perform its work, ‘instead of the con- 
ditions under which it usually has to work,” would very likely do 
much toward making the god an important factor when 
d the hull of a vessel, instead of the p t condition in 

which the hull is d ed, then a propeller made to fit it. 

I would like to ask Professor FitzGerald this question: Suppose 
a depth of water, equal to a 12ft. head, a blade immersed in same 
moved with a of 30ft. per second. Say the velocity of water 
due to falling h 12ft. of space is 27ft. per second, the speed 
of blade has a velocity of 3ft. sage second greater than that due to 
the falling water, consequent! q, the water in contact with blade 
will oppose a resistance to the thrust of blade, equal to that 
Would — mF ag = ype , and if 
r than » equal say to 
3 Sesouneed head, have ti  effent of 
and consequently destroy its efficiency and 
add co: rably to the re required to drive the blade?, That 
is, would the useful work of the engines be partly taken up by such 








a condition of things, augmenting the resistance of the propeller 
to the turning moment of the engines ? 

It is obvious that a propeller, working with a small depth of 
immersion and running at a high speed—supposing the above con- 
dition to be possible—could be made to give considerable thrust, 
and consequently a high propelling power, with a small blade area. 
It will be as well to say that the example given is taken from the 
Teutonic, viz., 11ft. 6in., the supposed diameter of the propellers, 
this being the mean useful diameter of the thrust ring, the before- 
mentioned 12ft. being the supposed depth of immersion of the 
propeller shaft. 

I shall be glad - — if ~ papers 0 stated are such as 
common sense would suggest as being possible. 

Dublin, May 19th. JOHN BaTEy. 





RATING OF MACHINERY. 


Sir,—My attention has been called to a paragraph, which has 
been going the round of the Press, with reference to the com- 
promise of the Chard appeals. As this paragraph is evidentl 

ired, and conveys an entirely erroneous impression, may I as 

a portion of your space to state the real facts. The 
amount of the valuations of the various appellants made the 
union valuers was £6579. This amount has now been reduced in 
consequence of the appeal to £4899, being a net reduction in rateable 
value of £1680, By these figures it will be seen that an attempt 
has been made to rate these appellants at a sum equal to about 
34 per cent. in excess of the amount now admitted to be reasonable. 
Further justification is hardly needed for the attempt of machinery 
users to secure the amendment of a law which allows them to be 
harassed in this manner, 

The fact that—after spending thousands of pounds of the rate- 
payers’ money in a litigation lasting nearly three years, and 
embarked upon with the object of maintaining the correctness of 
this valuation—the committee have agreed to such terms, not only 
affords a strong t on the wisdom of their jogs, but 
clearly shows what good ground the appellants had for the resistance 
they have offered ; while the success that has attended their action 
shows the necessity and value of determined a to attacks 
of this kind. This society has been able to afford the appellants 
valuable assistance, and machinery users similarly affected should 
at once communicate with me, It is not the manufacturers who 
have admitted anything by this compromise, but rather their 
ees and all attempts to rate machinery, wherever made, 
will be contested to the uttermost. These cases were only com- 
promised because the offer made left nothing worth fighting for. 

The supporters of what is called ‘‘ the rating of machinery” have 
made haste to claim the result of the Chard cases as a victory. 
They have had more than one such victory recently, including the 
second reading of the Bill for amending the law as to the rating 
of factories, when their success was so great that they were unable 
to raise a debate, and did not divide the House. Their only hope 
of defeating this Bill now lies in obstructive tactics. To add to 
the absurdity of the position into which our opponents are driven, 
while they talk in the press and elsewhere about machinery being 
rateable, there is not one of those gentlemen who can be found 
bold enough to contend in a court of law that machinery is rateable 
per se, or to gi intelligible explanation of the principles on 


ve ap 
which they value machinery for rating pu: 

In the Tyne boiler case, of which so much is heard, Lord Esher 
said, referring to the machinery there in dispute, ‘‘ These are 
chattels, they are not rateable as chattels, which nobody dis- 
putes, they are not rateable at all as themselves.” No doubt 
the appellants in that particular case were defeated, but in 
future cases this society will take care that the main issue is 
not evaded. The statement that the appellants pay all the costs 
of the ap Perhaps some ratepayer in the 


- 





peals is also misleading. 
Union will take the trouble of investigating the amounts which 
have been paid by the Committee to the Attorney-General and the 
other counsel, to their late and present solicitors, their surveyors 
and others, including also the taxed costs they had to pay the 
appellants at Quarter Sessions, and I think it will be found that 
the net balarce paid by the appellants to the r dents does not 
exceed 10 per cent. of their total costs, 

22, Buckingham-street, Adelphi, 

London, May 26th. 





G. Humpureys Davies. 


MACALLAN’S BLAST PIPE, 


Sir,—We notice a slight error has crept into the description of 
Macallan’s variable blast pipe, in the interesting article in your 
issue of May 15th. Your readers are likely to suppose from the 
description that Macallan’s is a reducing nozzle, whereas his 
variable blast pipe is of an pag | nature only. The ordinary 
blast pipe of locomotive and other high-pressure engines has one 
orifice only through which the exhaust steam , the area of 
which is such as will cause a sufficiently strong blast to make steam 
to enable the engine to do its heaviest work, as in the case of a 


locomotive working a very heavy train against strong wind, or 
when burning inferior coal. When working a light train, with fair 
wind an 


coal, the exhaust steam passes through the same 
orifice, and the consequent blast causes more fuel to be used and 
more steam to be raised than necessary, so that the fire-hole door 
has to be opened to allow cold air to be admitted to the fire-box to 
lower the temperature and prevent too much steam being made 
and blown off at the safety valves. The air is at times drawn 
through with such force that it isnot used for combustion, as there 
is not time for it to mingle with the , causing under such 
circumstances leaky fire-box stays and tu It is necessary when 
burning coal to admit a certain quantity of air through the fire- 
hole to effect combustion, but when that quantity is exceeded the 
above-mentioned evils result. 

In starting a train from a station, or aftera stoppage, or in work- 





Flic. 


FIG.2 


ing it up an incline when the engine is in full gear, the blast is of 
such force that the fire is eqers about by it and lifted off the fire- 
bars and thrown against the sides of the fire-box, so that uncon- 
sumed particles of coal are dropped into the ash-pan, and are also 
drawn through the tubes into the smoke-box and thrown out of the 
chimney. Variable blast pipes are not new, and are much used on 
continental railways with economical results, but the working has 
not been satisfactory, especially in those cases where the gear is 
inside the pipe, as it blocks the free passage of the exhaust steam, 
and becomes clogged with deposited matter. These pipes are also 
of a contracting nature, goreniieg the driver to narrow the normal 
area, and so waste fuel, &c, ; 
The variable blast pipe shown by Figs. 1 and 2 is of an enlarging) 
nature only, and has one movable cap and two orifices a and b,’ 
either of which can be put in use by the driver or fireman by 
means of a handle and other suitable arrangement from the foot- 
plate, and when the cap is required to be in use it is firmly held in 
= ~— by a binding screw. . The orifice a is of an area equal to 
a 


te | draught. 





of an ordinary suitable blast pipe, and is to be in use when the 


engine is working a train under unfavourable conditions as before 
mentioned. When the cap is moved off the orifice & the blast 
ipe may be from 20 to 40 per cent, larger in area, and that is to 
in use when the engine is starting a train from a station, or after 

a stoppage, or when working under favourable conditions. 
Figs. 3 and 4 show a variable blast pipe with two movable caps, 

and two orifices c and d, one cap being always on the pipe. 
Figs, 5 and 6 show a variable blast pipe with two movable caps, 
and three orifices e, f, and g, giving a greater range of increased 


area. 
The height of the caps in above cases may be varied so as to give 
the best results. 

It has been found that engines fitted with the variable blast pipe 
will do from one-half to three-fourths of their work with the cap 
off and the exhaust steam passing through the larger orifice, 
causing less draught, a saving of from 10 to 20 per cent. in fuel, 
less wear and tear of fire-box, tubes, &c., less back pressure, and 
no ks, nor unconsumed particles of coal will be drawn into the 
smoke-box or thrown out of the chimney. This form of blast pipe 
will give equally good results when applied to portable, traction, 
or other engines, in which the exhaust steam is used to cause 
e cap when moved off is easily seen and got at, so 
that the deposit which is formed and clogs up the outlet of blast 























pipes to a mischievous extent can be readily removed ; and when 
the engine, owing to favourable conditions, can do its work 
continuously with the cap off, it should be moved on and off at 
intervals, so that it may work freely when required. 

Sixty locomotives—on railways running out of London, G. E., 
L. and S. W., and N. L.—have been fitted with these variable 
blast pipes, some of them upwards of twelve months, and those 
working main line passenger and goods trains are doing three- 
fourths of their work with the cap raised, the diameter of the 
orifice of the blast pipe then being 53in., about 30 per cent. larger 
in area than the ordinary orifice ; and the engines working heavy 
suburban passenger trains do three-fourths of their work with the 
cap raised, the orifice of the pipe then being about 40 per cent. 
larger in area than the ordinary orifice. The engines run more 
freely when the cap is raised, and they burn about 10 to 15 per 
cent. less fuel, there is less wear and tear of fire-boxes, tubes, &c., 
and there is less tube leaking. TaITE AND CARLTON. 

Sole representatives of Macallan’s Patent Variable Blast Pipe. 

London, May 16tb, 


TUBULAR FRAME WAGONS. 


Smr,—I notice in your issue of 22nd inst, that you have maed 
the following remarks and quotation from the Railroad Gazette 
of New York :—‘“ A correspondent, writing to the editor of the 
Railroad Gazette, says: ‘Mr. Jefferds’ paper, read before the 
Institution of Mechanical Engineers—in London—is not likely to 
receive much credit in America, and it seems surprising that his 
assertions were not more severely dealt with; ‘‘ assertions” is 
tco mild a word, but looks better. If not contradicted by the 
Railroad Gazette, I fear that very many extremely hard things 
will be uttered by engineers all over the world against American 
car builders, and I for one sincerely hope that you will demolish 
the mass of rubbish it contains. Nothing could have been better 
adapted to ruin the prestige of the tube-car people in Europe, 
where railway men are not the idiots Mr. Jefferds imagines, and 
are well up to the best American practice and watch it closely.’” 

Does not the above notice give your readers the impression that 
the correspondent referred to is an American who is writing with 
a knowledge of what he says? Why could you not have been 
generous enough to have given the name of the country he 
wrote from, which was China, and the initials he appended to 
his communication, which were “‘C, W. K.,” and then your 
readers would have had a basis upon which to form an idea of 
the cause of the animus that prompted him to write in the 
strain he did. To clear the atmosphere of the prejudice that 
exists in regard to the paper referred to, I propose to invite the 
engineers and carriage and wagon superintendents of the various 
English railways to visit the Vulcan Works, Barrow-in-Furness, 
at my expense, to witness the building, loading, breaking down 
and repairing of the tube frame wagons, also seismometer and 
dynamometrical tests with both English and tubular frame types, 
so that they will be satisfied beyond any question as to the 
accuracy of the statements I have made. A new industry in the 
United Kingdom that will save annually over twenty millions 
sterling in working expenses of the railways deserves to be in- 
vestigated instead of abused and condemned without atrial. But 
history seems to be repeating itself, as all great improvements that 
have done the people of this world the greatest good have been 
ridiculed and abused, and the most abuse has always arisen from 
ignorant prejudice or from interested motives for self-aggran- 
dizement. All I ask is fair play, and not to be shot at by a 
cowardly ambuscade without a chance of rehabilitation. 

18, Bishopsgate-street, Within. M. R, JEFFERDS. 

ay 23rd. 


THE ATLANTIC RECORD. 


Str,—In the article on the Fairfield Shipbuilding Yard, in your 
current issue, you state that the fastest voyage made yet by the 
City of Paris, occupying 5 days 19 hours 18 minutes, was a home- 
ward one. This is not so; it was westward. It was also stated 
that this vo: is practically equal to the westward record voyage 
made by the Teutonic, being only thirteen minutes longer. But it 
must be borne in mind that the Teutonic covered a course 18 
knots longer than the City of Paris did. This would make the 
passage, supposing the City of Paris had covered the same course 
as the Teutonic, almost one hour and thirteen minutes faster than 
the City of Paris’s. The City of Paris’s average speed during the 
voyage was 20°01 knots an honr. The Teutonic’s was 20°18 knots, 
better by almost ‘2 of a knot every hour of the voyage than the 
City of Paris. The Teutonic covered 2806 knots from Queenstown 
to New York, and the City of Paris 2788 knots. ATLANTIC, 

May 23rd. 2 2 es oe i. 

(For continuation of Letters see page 433.) 
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A THEATRICAL RACECOURSE. 





A THEATRICAL RACECOURSE. 





THE engravings above have been copied from illustratlons 
in Le Genie Civil. They show a very curious and ingenious 


device adopted at the Theatre des Variétes, Paris, to place a | 


horse race before the eyes of the audience. The my wd 
involved is extremely simple. The ground on which the 
horses gallop is movable. Instead of the horses going forward, 
the track moves back. 


band; but the device has always failed, the resistance being 
so great that the horse has galloped off almost as though the 

" ground were not movable. In the arrangement we illustrate 
there are three endless belts covered with a thick material 
giving good foothold, and supported as shown on rollers. 
The drums at each end are 5ft. 9in. in diameter, and the 
belts are about 3ft. wide. The drum centres are 26ft. apart. 
The carrying rollers are of wood about 8in. diameter. 

Each belt is driven by a separate electric motor. One of 
these will be seen at the right of the engraving. The motor 
is controlled by a rheostat at the back of the switch board, 
also seen to the right in the engraving. This is, of course, 
placed in the wings, out of sight of the audience. The three 
men really control the race, and settle which horse is to gain 
on his rivals, in a way that will be understood without 
minute description. It all depends on the rate at which each 
motorisrun. It isa matter of some little difficulty to adjust 


the speed to that at which the horse starts galloping, but | 
this is managed by using the rheostat to cut out resistances | 


quickly. The race lasts a minute and a half, the speed of 
the belt being about 900 yards a minute. When the curtain 
goes up the horses are seen galloping as hard as they can go. 
It is stated that the horses like it, as it involves no work, and 
that a very few rehearsals suffice to accustom them to the 
whole proceeding. 

The illusion would not be complete, however, unless the 
surroundings of the horses moved also. So the “cloth” at 
the back of the stage moves like a panorama in the oppo- 
site direction to that in which the horses appear to be going. 


A device of this kind has frequently been used in this country. | 
But besides this the fence at the side of the racecourse, | 
between the spectators and the horses, is made to move. The | 
top rail is at rest, being continuous, but the uprights are | 
fixed to a belt, which is caused to travel by a little Popp | 


compressed motor like an inverted steam engine, shown very 
plainly in our engraving. 

The whole mechanism has been invented and patented by 
M. Emille Guitton, a well-known French electrician. The 


current required is obtained from the accumulators of the | 


central Popp station in the Rue Feydau. The illusion is at 


once perfect, sensational, and very popular. 








THE “DOUBLY SECURE” TUBE JOINT. 


THE accompanying engraving illustrates a tube joint 
patented by Mr. J. Aird, of Great Bridge, Staffordshire. 





The joint is constructed as follows :—The two lengths | 














of tube to be connected are formed with fianges a, 
which are grooved to receive a ring of asbestos or other 
packing b, and upon these tubes are placed two loose 


Ere now the attempt has been made | 
to let the horses gallop on the upper surface of an endless | 





clamping collars c, which bear against the flanges a, and, by 
means of bolts and nuts d, are caused to force the ends of the 
tubes together, compressing the packing b between them. 
Upon one of the loose collars c is a flange c*, which covers 
the joint and renders the blowing-out of the packing b 
impossible, and upon the other loose collar c is a flange c** 
which overlaps and supports the flange c*. 








EXPERIMENTS WITH HIGH TENSION ALTER. 
NATING CURRENTS. 

Messrs. SIEMENS AND HALskKE, of Berlin, recently invited the 
members of the Elektrotechnische Verein of that city to their 
works, to witness the demonstration of a series of experiments on 
| alternating currents under a pressure of 20,000 volts. In order to 
| show that the desired pressure was really en evidence, the high 

tension was conducted through a pair of wires of only 0°2mm. 

diameter to a battery of two hundred 100-volt incandescent 
| lamps, all connected up in series. An ordinary Siemens electric 
| light cable was inserted, and broke down at a pressure of some 
| 15,000 volts. 
| At the end of the meeting a few experiments on the formation of 


j 


| 


| 
| 
| 
| 








| the arc under this enormous pressure were shown. The sparking 
| distance varied considerably according to the tape of the elec- 
| trodes. At 20,000 volts a spark jumped from a ball to a ball about 
| 10 millimetres, while between two points a sparking distance of 
| 30 millimetres, and sometimes even more, was reached. This arc 
| is shown half-size in the accompanying engraving. 

The are which followed the jumping over of a spark made a loud 
humming and clapping noise, and apre about, being easily car- 
ried away by the slightest sone. he arc could be drawn out 
horizontally to something like 100 millimetres dist between the 
electrodes, and even to a distance of 150 millimetres when carbon 
pencils were used as electrodes, but it always remained standing 
up in a point.—The Electrical Engineer, U.S.A. 











| AIR PUMP FOR HEAVY SUBURBAN AND GOODS 
TRAIN ENGINES. 


To meet the demand which is fast increasing in America for 
air pumps of large capacity for long freight trains and heavy 
} suburban work, the New York Air Brake Company has just brought 
| out the air pump shown in illustration. It is a duplex pump of the 
same general form as the company’s smaller size, the Railroad 
Gazetle says, except that in the later designs the steam cylinders 





have been placed below instead of above the air cylinder to reduce 
the moisture which was found to enter the air cylinder with the 
iston rod, and to secure better drainage of the steam cylinders, 
is large pump has about 70 per cent. gered capacity than the 
small one. The small one has about the same capacity as the 
Westinghouse pump in common use. The advantage of one large 
ump over two small ones is considerable. There are about one- 
bait the number of parts to keep in repair, and one-half the liabilities 
of failure. Also one large pump uses considerably less steam per 
cubic foot of air than two small ones, as shown by comparative tests 
made at Watertown. This pump, with two 7in. steam cylinders and 
one 7in, and one 10in. air cylinder, uses, byactual experiment, but 20 
percent. moresteam than thesmall pump with two bin. steam cylinders 
and one 5in. and one 7in. air cylinder, when pumping 67 per cent. 
more air under the same steam and air pressures, The advantages of 
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DUPLEX BRAKE PUMP. 


the duplex action are the same for the large — as well as for the 
small one. Tests at the Watertown shops of the company have 
shown that by using an air cylinder dents the size of the steam 
cylinder for the first compression of the contents of both + ne 
and then completing the compression with an air piston the same 
size as the steam piston which actuates it, 50 per cent. more air is 
delivered each stroke than the volumes of both steam cylinders. 
In a standard 8in. pump the air cylinder is _ diameter, and 
the air delivered is but 88 per cent. of the volume of the steam 
cylinder. The valve motion and all parts of this pump are the same 
as those for the small pump except, ashas just been noted, the 
steam cylinders are at the top. 








Tue First Compounp Locomotive.—Mr. D. A. Wightman, 
of the Pittsburg Locomotive Works, claims that the United 
States was the first country in which a successful compound 
locomotive was built and operated. He states that about 1870, 
or alittle earlier, the Remington Company built at their works at 
Ilion, New York, some steam-actuated suburbar cars for the 
Worcester and Shrewsbury Railroad, and one of them had the 
engines compound. The motors were used on a grade of 185ft. 
to the mile, and they worked very satisfactorily ; but the com- 
pound was noted as being more powerful, and much more 
economical in the fuel than the others. This machine had an 
upright boiler with a steam superheater on the tp. There were 
two cylinders, one 5in. by 12in., the other 8in. by 12in., connecting 
with crank-pins outside the wheels, set at right angles. The 
cylinders were inclined about fin. to the foot. A common shifting- 
link motion was used’to actuate ordinary slide valves. Provision 
was made for using steam direct from the boiler in both cylinders 
when starting and when the work to be done was particularly heavy. 
When working live steam in both cylinders it was supplied through 
the steam chest for the high-pressure cylinder, and exhausted direct 
into the stack, each cylinder having been provided with an exhaust 
pipe that led tothe atmosphere, When working compound the steam 
passed from the high-pressure cylinder, through the superheater, 
to a steam chest connected with the low-pressure cylinder, the 
superheater and steam chest acting asa receiver. Changing from 
simple working to compound was done by means of an intercepting 
valve which was located in the steam chest of the high-pressure 
cylinder. ‘This was a D slide valve, with ports in the cylinder for 

e exhaust steam either to ze out to the atmosphere or to the 
receiver of the large cylinder, according to the position of the 
valve. When the valve was in position to allow the exhaust steam 
from the small cylinder to go out to the atmosphere, the ag 
for live steam was open to the chest of the large cylinder, and 
when the valve was changed to send the exhaust steam into the 
receiver, the passage for live steam was closed, The engine was 
built after the design of the patentee, who also invented the Baxter 
engine. After working for several years the boiler failed, and the 
machine was taken to the Rhode Island Locomotive Works, where 
a new boiler was put in with submerged flue tubes, After this 
change the engine worked without the superheater part of the 
receiver, and was said to be still more efficient. It’ was at work 
until a few years ago. 
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RAILWAY MATTERS. 


We regret to have to announce the death of Mr. 
Clement Stretton, J.P., father of Mr. Clement Stretton, C.E., of 
Leicester. 


Messrs. Heap, WriGHTSON, AND Co. have secured an 
order for six 300ft. spans for a railway bridge for the Indian 
Government. 


Her Masssty'’s Mrister at Bangkok reports that the 
Siamese Government is prepared to receive tenders for the con- 
struction and equipment of the Bangkok-Korat Railway. The line 
will be 164 miles in length. Forms of tender and specifica- 
tions may be seen on application to the Commercial Department 
of the Foreign-office. 


Ir appears that the elevated railway stations in 
Chicago will differ materially from those in New York. They are 
on the ground and are built of pressed brick and terra-cotta. 
Passengers enter a waiting-room cn the ground floor, where the 
tickets are sold. When a train approaches within 500ft. of the 
statiun, an electric bell is sounded and the direction of the train 
indicated. One stairway leads from the waiting-room to the 
north-bound and another to the south-bound trains. The plat- 
a are on the outside of the tracks, and are 200ft. long and 

ft. wide, 


In the report of the directors of the Canadian Pacific 
Railway C y the directors point with pride to the fact that 
the first day of the present month was the time fixed by the — 
contract with the Goverriment for the completion of the main line. 
That date not only found the main line more than five years in 
operation, but found the company with 5500 miles of railway in full 
and profitable working ; with tributary lines embracing 1600 miles 
more ; with its lines reaching almost every important place in the 
Dominion ; with connections established to New York, Boston, 
Chicago, St. Paul Minneapolis, and Duluth ; and, as if to mark the 
date more strongly, with the first vessel of the company’s fleet of 
Pacific steamships just arrived at Vancouver from China and Japan 
with a full passenger list and full cargo. 


Tue Rome correspondent of the Standard, of Wednes- 
day, gives great prominence to a trial of lignite as fuel on an en- 
gine on the Rome and Frascati Railway. This lignite is said to be 
prepared by the new process of an Italian inventor, and the trial 
consisted in running a train of eight carriages with seventy 
passengers and luggage van between above-mentioned places ; 
367 kilos. of the fuel were consumed, as inst 300, it is said, of 
coal, which has to be imported. This probably means that about one 
ton of lignite would have to be used for every 15 ewt. of coal that 
would be used. The lignite is used in very large quantities in 
Austria in locomotives for the heaviest of work, about twice as 
much is used as would be of moderate coal. The shovel is never 
out of the fireman’s hands, but still Italy will be the better off if it 
can use its lignite. 


An American contempemny sescntiy described the 
steam-heating apparatus on the hattan elevated railway as 
follows :—The cars are heated fairly well, but it is almost im- 
possible to find two steam-heated cars coupled together without 
finding a cloud of steam around the platform, caused by leaky 
couplings. This system uses a coupler having a trap in it, but its 
use is obsolete—the leaks could easily drain away four times as 
much water as is condensed. The steam often obscures the plat- 
form at stations, and makes it dangerous for <--> getting on 
or off the trains. The Manhattan Company 1100 cars, and it 
is said that their annual repairs of steam hose alone amounts to 
about 7000dols. On the Suburban Rapid Transit road, which is 
an elevated system above the Harlem River, Supt. Wetmore uses 
an all-iron steam connection between his cars that costs but 
38 dols. per car, and is tight. 


A REcoRD of the railway accidents in the United States 
in h includes 74 collisions, 128 derailments, and 10 other acci- 
dents, a total of 212 accidents, in which 44 persons were killed and 
191 injured. accidents are classified as follows by the Rail- 
road Gazette :—Collisions—Rear, 43 ; butting, 18 ; crossing and mis- 
cellaneous, 13; total, 74. Derailments—Broken rail, 12; loose or 
spread rail, 10; broken bridge, 5; defective switch, 6; defective 
joint, 1; broken wheel, 5 ; broken axle, 6 ; broken truck, 2; fallen 
brakebeam, 2 ; defective throttle, 1 ; broken drawbar, 1 ; misplaced 
switch, 9; track irers, 2; treefelled by linesman, 1 ; bad loading, 
1; cattle cn track, 2 ; snow or ice, 3 ; landslide, 3; malicious obstruc- 
tion, 4 ; accidental obstruction, 2; purposely mi switch, 2; 
unexplained, 48 ; total], 128. Other accidents—Bviler explosion, 1 ; 
cylinder explosion, 1 ; broken parallel rod, 1; cars burned while 
running, 4; various breakages of rolling stock, 2 ; other causes, 1; 
total, 10. Total number of accidents, 212. 


A test of English and American locomotives is to be 
made on the New South Wales Government railroads, where there 
are a number of engines from the Baldwin Works. The dimensions 
of the classes of engines chiefly used in freight and general service 
are :— 











Baldwin Con- Baldwin Beyer, Peacock, 
solidation. 10-wheelers. 10-wheelers. 

Cylinders . Qlin. by 26in. .. 2lin. by 24in. .. 20in. by 26in. 
Drivers, diameter 5lin. 6lin. q 
Adhesion weight. . 120,000 Ib. 97,000 Ib. 94,000 Ib. 
Total weight.. . 132,000 Ib. 130,000 Ib. 128,000 Ib. 
Heating surface 2000 sq. ft. 1935 sq.ft. ..  2000sq. ft. 
Gratearea .. .. 28 sq. ft. in 28 sq. ft. oe 28 sq. ft. 
Boiler pressure .. 160 Ib, ne 160 Ib. we 1€0 Ib. 


All the engines have copper fire-boxes and brass tubes. The road 
on which they work has grades of 130ft. and 176ft. per mile, and 
1l deg. curves. The Railroad and Engineering Journal says, the 
special competitive trial will be made with the ten-wheeled engines. 

ere are twelve from the Baldwin Works, and fifty from Beyer, 
Peacock, and Company, and they will be run together on similar 
work, and an effort made to have a fair trial on their merits, They 
are to be tested as to capacity, economy in fuel, and cost of repairs, 
and the results will be observed with much interest. 


At the meeting of the Great Eastern como Company 
on Wednesday, a resolution was passed in favour of the Bill for 
ge 5 the as ti ape and et Oras — + 
ine commencing at Warrington running acclesfield to 
Chesterfield. The chairman said the lei of the line was 160 
miles, and the capital proposed was £5,000,000, with the usual 
borrowing powers. The projectors of the new undertaking asked 
the Great rn Company to withdraw their opposition, and to 
accept in lieu of them running powers with the right to fix their 
own rates from their joint line at Lincoln, up into the Derbyshire 
coalfield, and a few miles beyond Chesterfield. The coalfields 
commenced at Tuxford, and included the well-known coalfield 
about Chesterfield, comprising some of the most extensive collieries 
in England. They had for many years felt that the great want of 
the company was a coalfield where they could deal direct with the 
coalowners, and fix their own rates forthe delivery of the coal from 
the pit’s mouth to its destination. At pean: Gog had not this 


NOTES AND MEMORANDA. 


THE copper output of Colorado in 1888 was 1,621,100]b.; 
in 1889, it was nearly double that amount, 3,100,0001b.; and in 
1890, 6,700,0001b. In 1888, Colorado stood sixth on the list of 
copper-producing States, being led by Montana, Michigan, Arizona, 
Uteh, and New Mexico. 


Tue number of miles of streets in Greater London 
containing water pipes constantly c in each of the various 
Water Companies’ districts is as follows:—Chelsea, 7645 East 
London, 185; Grand Junction, 843; Kent, 157; Lambeth, 167}; 
New River, 299; Southwark and Vauxhall, 160; West Middlesex, 
1173; total, 12473 miles. Throughout this extent of streets, 
hydrants for fire purposes can be fixed. 


THE average daily supply delivered to London from the 
Thames during March last was 92,243,647 gallons; from the Lee, 
58,356,663 gallons; from = and wells, 22,525,932 gallons; 
from ponds at Hampstead and Hi, te, 230,076 gallons. The last 
is used for non-domestic purposes only, The daily total was there- 
fore 173,356,318 gallons for a population ing 5,711,432, 
representing a daily consumption per head of 30° lons for all 
purposes, 


Accorpine to the report of Mr. W. J. Dibdin, F.I.C., 
F.C.S., on gas supplied to London during the week ending 16th 
May, 1891, there were two occasions on which the illuminating 
power of the gas was below the standard, viz: On the llth 
inst. at Lewisham 15°6 candles, and on the 15th inst. at St. Geor, 
in-the-East 15°9 candles, The pressure of the supplied by 
the Gas Light and Coke Co., as tested in Columbia street, N.E., 
on the 11th inst., at 4.50 p.m., was 1°8in. of water. Kensington- 
gardens-square, W., on 15th inst. at 7.30 p.m., was 1°8in., and 
the pressure of gas supplied by the South Metropolitan Gas Co., 
as ae in Pdisoeutl, 8.E., on the 14th inst., at 7.20 p.m., 
was 1-4in. 


Tue Wheeling Develees Company some time since 
began drilling a well near Wheeling, W. Va., in search of - 
leum or natural gas. The hole has now reached a depth of 4100ft. 
In this distance several veins of coal have been passed, and both 
oil and gas have been struck, but not in paying quantities. The 
hole is 8in. in diamet The Engineering and Mining Journal 
says it is reported that Professor White, State geologist of West 
Virginia, has succeeded in interesting the officers of the United 
States Geological Survey in the exploration, and that the hole 
is to be continued to a depth of 1 more, or as far as is prac- 
ticable, with the idea of making investigations of temperature 
and magnetic conditions. 


THE setting point of mineral oil may be determined in 
the following manner :—Into a test tube, having a diameter of 





about one inch and a-quarter, the oil to be tested is added to the | fz. 


depth of about two inches, the tube is then immersed in a freezing 
mixture, the oil being slowly stirred with a thermometer till it is 
cooled down considerably below the temperature at which solid 
paraffin first ap; ; the tube is then removed from the freezing 
mixture, the oil constantly stirred with the thermometer, and the 
oe wong 4 watched at which the last trace of solid paraffin 

isappears. is operation is repeated with the same sample of 
oil until two experiments give concordant results, the temperature 
so found being the setting point. 


At a recent meeting of the Meteorological Society, Mr. 
Shelford Bidwell, F.R.S., exhibited apparatus showing the effect 
of an electrical discharge upon the condensation of steam. The 
shadow of a small jet of steam cast upon a white wall is, under 
ar of feeble intensity and of a neutral tint. 
But if steam is electrified, the density of the shadow is at once 

tly increased, and it assumes a iar orange-brown hue. 

electrical discharge appears to promote coalescence of the 
ny minute particles of water contained in the jet, thus 
forming drops large enough to obstruct the more refrangible rays 
of light. It is suggested that this ape may help to explain 
the intense darkness, often tempered bya lurid yellow glow, which 
is characteristic of thunderclou 


Mr. H. A. Miers, writing in the Mineralogical 
Magazine, vol. ix., p. 182, describes a new mineral which has been 
named sanguinite. It was observed on specimens of argentine 
from Chaiiarcillo, and is probably a hexagonal sulpharsenite silver, 
allied te proustite. To the naked eye the csinensl ap! to be 
githite, but examination with the microscope revealed its different 
character. It has lustre, like pow A hematite; colour, bronze-red 
by reflected light and blood-red by transmitted light; streak, 
dark, purplish brown. No quantitative examination was made, on 
account of the small quantity of material; a qualitative —-. 
however, showed the p of silver, arsenic, and sulphur. 
The physical characters, as a whole, prevent the mineral from 
being referred to proustite or xanthoconite, the mineral being 
nearer like the former in its physical characters. 


Fremy and Verneuil, in their researches on artificial 
rubies, attribute the blue tint which they observed 'y to 
chromium. M. J, Garnier sent to the Academy in 1887 a sealed 
— containing the formula of a blue com ble with cobalt 

lue ‘‘ but contdining no cobalt, and oe le at a low price.” 
All the compounds having for their chromium oxide, and 
melted under oxidising or indifferent conditions, being green, the 
blue colour observed in this case is probably due to the reduci 
action occurring in the experiment. It may be added that, - 
ing to the conditions of experiment, gems are obtained the tint of 
which is blue or violet, so it would seem that chromium may give 
in the dry way an entire scale of colours according to the higher or 
lower temperature employed and more or less reducing action. 
The Journal of the Society of Chemical Ind says the sealed 
note contained the following :—‘‘ Process for obtaining a blue with 
chromium base. If there be melted together in a brasqued 
crucible—Potassium chromate, 4862 grms.; fluor spar, fo 
silica, 157 grms.; a fine blue will be obtained, surrounded by a 
pellicle of metallic chromium, which can be removed.” 


Waste sawdust and shavings are turned to account b 
M. Calmant, of Paris, for the production of fine vegetable charcoal, 
— is —— to be —_ for the Po ne owe of be cage rat sg 
ordinary French wine, as a filtering medium, especially 
distilleries, where it is said to be capable of oma forty times its 
volume of alcohol, whereas the vegetable c'! of commerce, 
will only filter very much less and costs more each year. Jf not 
already separate, the sawdust of hard and soft woods must be 
pa esas use the former requires a heat of 700deg. Centigrade 
whereas 500 deg. Centigrade suffice for carbonising the latter. Car- 
bonisation, which lasts about an hour, is effected in fire-clay, 
—-, or cast iron retorts, of about 600 cubic inches er: 

previous to this p , the dust must be sifted, first 
— b pees to remove ~ and apmomnanger go 
an en a fine sieve, which on! rmits of the 
actual wood dust with the adherent A ements a The 
product of carbonisation must in be sifted to get rid of this 














— They received their coal from the Midland Company at 
eterborough, and also from the South Yorkshire district at 
Doncaster. The coal traffic was very valuable to them. They 
carried 3,300,000 tons, and they required a quantity approaching 
400,000 tons for their own use, They conveyed to London 
900,000 tons a-year. After considering the matter they acce 
@ proposal from the projectors of the new line that oy should 
e in exchange for running powers over the Great Eastern Rail- 
way running powers over about fifty-five miles. The Bill had been 
by Parliament, and the agr it was scheduled to the 
measure, 








matter which has become detached during ced pone 
when it will, if the has been carefully perf: » resist 
— nad hy loric ay ——— of either hard or soft 
wood, a ept separate, must be subjected to preliminary treat- 
ment (which consists in a beating, to detach ie ates dust, 
and then a high d of com ion in a hydraulic or other press) 


———. 


MISCELLANEA. 


Mr. Joun Georce Swan, of the Cargo Fleet Iron Com. 
pany, Middlesbrough, the owners of the Cargo Fleet blast-furnaces 
he Ormesby Ironstone Mines, and the Mickleton Limestone Works. 
has been appointed in addition chairman and managing director 
of the Bearpark Coal and Coke Company, in succession to the late 
Mr. George Dyson. 


Tue Sheffield Society of ineers, accompanied by the 
President, Professor Ripper, and the secretary, Mr. F. Percy Hill 
paid a visit on Tuesday to the works of Messrs, Earle's Shipbuilding 
and Engineering sae ae | at Hull. They were received by Mr, 
A. E. Seaton, eye B irector, and conducted over the various 
—— of the works, spending a most instructive and pleasant 
rnoon. 


Company has been constructing a harbour in the bay close to the 
works, which are situate on the Yorkshire coast about twenty 
miles east of Middlesbrough. At = they have to send any 
iron they may have to ship up to Middlesbrough at considerable 
cost, but this harbour will enable the company to ship direct, 
besides which it can get supplies of fuel by sea. The work is 
now nearly completed, and the company expects to be loading 
vessels early next month, 


THE Velen ammetp Bont of about 6800 tons gross 
register, has now m and is undergoing her progressive 
trial in the Firth of Clyde. We hope to be in a position shortly to 
amply describe and illustrate this remarkable vessel in Tur 
ENGINEER. For the t it must suffice to say that on the first of 
her runs she attained a mean speed of 19°62 knots and made one of 
ber runs at a of upwards of 20 knots an hour. Considering 
that upon this trial the full steam pressure was not reached by about 
ten pounds owing to a slight defect in a valve, it is only reasonable 
to suppose that still more satisfactory results will be attained in the 
remainder of the trials, 


Bins Lane a ed by SS Chief of Ordnance of the 
Army, llth, for gun fo and armour-piercing shot as 
follows :—For ten sets each 8in., 10in., and 12in. steel forgings, 
the Midvale Steel Company subscribed an average bid of 274c. per 
pound, and the Bethlehem Ironworks 28}c. For armour-piercing 
shot the Midvale Company bid 145 dols. each for 8in., 285 ols, for 
10in., and 500 dols. each for 12in., and the Carpenter Company 
147 dols. for 8in., 276dols. for 10in., and 480 dols, for 12in. For 
twenty-five sets forgings for 3-2in. guns, the Midvale Com: was 
the lowest bidder at 34c., the only other bidder being the th- 
lehem Company at 444c. 


Tue centenary of the passing, by the Constituent 
Assembly, of the French Patent Law of 1791 was celebrated on 
Monday and por! by the syndicate of trade corporations. The 


For some two or three ge past the Skinningrove Iron 


es organised on this occasion were under the patronage of the 
Minister of Commerce and Industry, and consisted of conferences 
held at the Conservatoire and a uet at the Hdtel Continental, 
The Times says M. Wilfrid de Fonveille gave an interesting account 
of the English patent laws. The President of the Syndicate, M. 
Casal exp d the opinion that certain reforms ought to be 
introd: into the French laws, notwithstanding the modifications 
introduced since 1844, in order to bring them more into harmony 
with the laws of other countries. 


Investications of the Keely motor, or, more correctly, 
of the theories and eapeente performed by John W. Keely, are 
being made by several professors of the University of Pennsylvania, 
and some tests have been made by them which are believed to 
prove that the force which moves Mr. Keely’s peculiar machines is 
neither electricity, magnetism nor compressed air. Ata meeting 
of several professors on April 27th it was decided that the results 
thus far shown made it worth while to continue the observations, 
notwithstanding the opposition of trustees of the University. It 
should be said that Mr. Keely has ceased work on his “‘ commercial 
engine,” and severed his connection with the Keely Motor Co., and 
claims to be devoting his whole time to in ng the laws of 
operation of the peculiar force which he exhibits. The me gen 
News says :—Very careful galvanometer tests made by Prof. Kcenig, 
piling testa, vatlo Goo tgpetendstant ectigmmstebreigaticis 
pelling force, while the hypothesis com: air might C) 
moving force d to be luded by rigid examinations of the 
apparatus—and yet it moved. 


Tue twenty-first annual report of the Deputy Master of 
the Mint states that during the year 1889 the issues of coin had 
been greatly in excess of the average. The value of the coinage 
ia the three metals was as follows:—Gold £7,680,156 ; silver, 
£1,694,688 ; bronze, £90,285, Of the gold total, £1,121,600 was in 
haif-sovereigns, but the five-pound two-pound pieces issued in 
the Jubilee year do not seem to be required for circulation, as no 
—— for them was received during the year. As the mean 
gold ccinage for the ten years 1880-89 is under two millions and a- 
quarter, it will be seen that the demand for 1890, as for 1889, is 
extraordinarily heavy. It has continued into the current year, 
for we are told that since Fe last no less a sum than 
£4,665,856 has been delivered to the Bank. From the returns 
viewed as a whole, it appears that the gold coins of former reigns 
have — withdrawn — prod mngys ata ny og of very close 
u ivepence per poun rling. ereigns lost upon an 
semee 2°236 eaies each, and half-sovereigns 3:046 grains. ¥ The 
amount of silver coin struck during 1890 was £1,708,415, of which 
£1,694,688 was issued for home and colonial a. For the 
last two years the total issue of silver coin reaches the large sum of 
nearly four millions. The total nominal value of the silver coinage 
of the new design issued from the Mint is £5,256,000. It appears 
that the total value of the smaller denominations—shillings, six- 
pences, and threepences—is two-thirds of that of the half-crowns 
and florins. Or, taking number instead of value, there has been a 
net addition to the circulation of 42 millions of the smaller pieces 
against rather under 14 millions of the larger. 


A REMARKABLE instance of the value of a ial 
water supply is mentioned by our Sheffield correspondent :— 
Mr. G. W. Hawksley—Haw ey, Wild, and Co., Brightside 
Engine and Boiler Works, Sheffield—is the proprietor of the Belle 
Isle Dye Works, Wakefield. The water supply cost him about 
£1000 a-year, and as it was likely to cost him more, he set his wits 
to work to supply himself from the river Calder. He has put up 
a — tank, long by 12ft. deep, to receive the water which 

li 1 by a double- pump, from the river. He mixes 
about 20 per cent. of air with it, and then passes it into the oe 
y 








reservoir, through a series of six filters of steel 4ft. diameter 
about 5ft. high. He filters the water upwards, and it under 
filtered into the |}: tank at the top. difficulty was 
e large amount of wool and dressings from the mills thrown into 
the river above his works. He was solaced with the assurance 
that in a very short time the filters would be silted up. To 
get over this he had the filters on oe with la asbestor- 
packed plug taps, by which he could reverse current 
in apy filter, thereby causing the filtered water from the 
other five filters to wash out the heavy matter that had been 
absorbed in the filter bed, thus scouring the filtering material 
with filtered water. As this wool has a very great tendency to felt 
up the filtering material into balls, he to find a rem 4 He 
drained the filters of the water, then charged each with high- 
pressure steam. When the filters had got thoroughly saturated 
with high-pressure steam he shut off the supply, and suddenly 





when they are carbonised in the same manner as the st, an 
then ground in a mill to reduce them to the same degree of fineness. 
Great care must be exercised to prevent the charcoal absorbing 
moisture from the atmosphere, and with this object it must be 
enclosed in air-tight recipients until required for use. 


pened the waste plug tap, by which he got an expansion of steam 
in all the cocoons Pf felted matter, which instantly burst, and thus 
the materials are thoroughly cl the success of this 





experiment, which hasexcited much interest in manufacturing circles, 
Mr. Hawksley estimates his saving at not less than £500 a year. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*,° All letters intended for insertion in Tok Exaixeer, or containing ques- 
tions, be accompanied by the name and address of the writer, not 
publication, but as a proof of good faith. No notice what- 
ever can be taken of Yy icati 
*,* Wecannot undertake to return drawings or manuscripts; we must there- 
Sore request nts to keep copies. 
*,* In order to avoid trouble and ion, we find it necessary to inform 
that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

N. pens yr ape use of pipes in Aues to heat air for combustion is 
very much ol than you seem to think. No one claims novelty for it 
to our knowledge. If you will make yourself acquainted with what has 
been and is being done in smoke prevention you will see that the adimis- 
sion of air above the grate bars does not tically destroy the draught. 

W. T. (Bristol).—There is very little i ion available concerning 
dished ends for boilers. By the rules of the Board of Trade they must 
be stayed. The formula for hemispherical ends is— 


necessarily for 





D being the diameter, F factor of safety, B working pressure. 
40,000 x r x 4T 
Fa -— = 
BxD 
You can consult ‘ Boilers, their Construction and Strength,” by Thomas 


Trail, and “Steam Boilers,” by Wilson, or by D. Munro, See al 
Clark's Rules, de. Pier : <i i 





BUTTON-MAKING MACHINERY. 
(To the Editor of The Engineer.) 


Sir,—Can any of your readers give us the name of a maker of button 
=  ucaees cpheleneree use? I.C0. L. 
lay 21s 





COVERING PIPES. 
(To the Editor of The Engineer.) 
Sir,—Can any of r numerous readers tell us of any covering or 
a to prevent the ‘‘ sweating" of pipes in a mill ? 


May 26th. PAPERMAKERS, 





THE TRANSMISSION OF POWER. 
. (To the Bditor of The Engineer.) 
iz,—Can any of your correspondents tell us the best speed and 
diameter of steel wire rope to use to transmit 15-horse power a distance 
of 1000 yards ? J.R 
May 26th. 





ROLL TURNING. 
. (To the Bditor of The Engineer.) 
1R,—I should feel obliged if any of the readers of your could 
me macnee could purchase a book on roll curating. I heard of one 
a German some time . M, 
Contbri ‘ May 27th. _ 


GALLOWAY BOILERS. 
> (To the Editor of the Engineer.) 
18,—Will any reader tell me how to calculate the colla! 
of an oval Galloway combustion chamber? This is one ot 





jure 
recent form 
Also, what is the strength of 
Five. 


im 
pe ae ne 
ues 8 ‘ 

Ordsal, May 26th. wise 





ROPE-MAKING MACHINERY. 
(To the Editor of The Engineer.) 
fonts —Would any reader be kind ¢! to supply me with the 
— ato ion, viz.:—The names ~~, penses of come ot the 
-making machinery ers of window 
cord weaving moskines and machines for weaving webs and lamp wicks ? 
Accrington, May 25th. Py 





fun Bee . SUBSCRIPTIONS. 

INEER can be had, by order, from any wn town or country 

at the various rail: stations; or it i 

from the —_ LF wy "i eetaiaieialans 
y, yee re «+ ee £0 14s. 6d. 

If credit 'y (including two double nwmbers) .. .. .. £1 98. Od. 

es ES sien Saree of ie eign ent per annum will 

A complete set of Tar ENGINEER can be had on application. 


“(ulus.):; 422 | Prices 
Britmwptied 


received at the rates given below:—Fe in advance 
at the published rates will receive Toe ENcinecER ly and post free 
Bubscriptions sent Post-office Order must be accompanied by letter of 
advice to the Pubi Thick Paper Oopies may be had, if preferred, at 
increased rates, 

Remittance Post-office Order. — Australia, Be! B British 
Columbia, “British Guiana, Canada, Cape of Good — 
Hawaiian . , Germany, " Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Ro Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 168. China, Japan, India, £2 0s. 6d. 


Remittance by Bill on London.—A' 


onilt 41 ee Borneo Sapien Shoes £2 0s. 6d.; Manilla, 
’ ; a ; 
Sandwich Isles, £2 ba. iy : ’ 


ADVERTISEMENTS. 

Advertisements of four lines and under is three shillings, 
ds one shilling and sixpence; odd lines are 
seven words. When an advertise- 
ment more, is ten shillings inch. All 
single advertisements from the country must be accompanied by a Post-office 
in payment, sae ene eS ae oo Se 
regularity cannot be guaranteed in any such case. 

AUl except weekly advertisements are taken subject to this condition. 


nocoesity fer goings te press with a of the edition, 
ALTERATI to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 


Letters relating to Advertisements and the Publishing Rene te 
per are to be addressed to the Publisher, Mr. Sydney White; all other 
to be addressed to the Bditor of Taz Exomuvner. 








MEETINGS NEXT WEEE. 


Society or Enorveers.—Monday, June Ist. Paper, ‘ Portable and 
Pioneer Railways,” by Mr. John Kerr. 


Tur INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGINEERS. 
—The Home Counties district meeting will be held at Hastings on 
Saturday, 30th May. The members will meet in the Council Chamber in 
the Town Hall at 12.30. Meeting in the Council Chamber. District 
business. A short paper, descriptive 
Hastings, will be read by P. P: 


: , Assoc. M. Inst. C.E., Borough 
eer. 


.m.—Proceed to Sewage — Works at Bopeep 

ping Station. %.45 p.m.—Leave above for Works of 
Construction of Sea Wall and Main Drainage, St. Leonards. 4.30 p.m.— 
Leave above for Refuse Destructor, Hastings. 

Society or CuEemicaL Ixpustry.—London Section.—Monday, 
lst. “Gum Arabic and its Modern Substitutes,” by Dr. 8. Rideal and 
Mr. W. E. Youle. ‘On the Quantitative Analysis of Light and Colour, 
founded on the Tint ter Colour Scales,” by Mr. J. W. Lovibond. 

Gro.oaists’ AssociaTion.—Friday, June 5th, at University College, 
Gower-street, W.C. ey oe “On some Hill Gravels North of the 
Thames,” and “On the Geology of Nettlebed Hill, near Henley,” with 
8 fe to the proposed ion to Henley on July 18th, 
by H. W. Monckton, F.G.8., and R. 8. Herries, M.A., F.G.8. “The 
Geo! of Devizes, with remarks on the Grouping of Cretaceous Deposits,” 
by A. J. Jukes-Browne, B.A., F.G.8. 
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PETROLEUM FIRES. 


PETROLEUM catastrophes, or accidents in which some 
kind of mineral oil or spirit plays a part, crowd upon 
us. The terrible explosion on board a petroleum 
tank steamer at Newport, killing five men, is only a 
fortnight old, and now we have a huge conflagration 
commencing in a petroleum refinery near Dunkirk, 
causing the loss of nine lives, and great destruction of 
property. In a fashionable part of London the 
“tipping up” of a mineral oil lamp has set a 
gentleman’s house on fire, with fatal results to a 
noble lord and two of his domestics, while it was only 
due to the heroic conduct of a fireman, himself severely 
injured, that another life was not sacrificed. What are 
termed ordinary accidents with lamps of the petroleum 
class are happening incessantly. While the disaster at 
the residence of Lord Romilly was undergoing investiga- 
tion by one of the coroners, an inquest was being held 
at Greenwich respecting the death of an infant fatally 
injured by the capsizing of a paraffin lamp, which, bein 
made entirely of china, fell to pieces on the floor an 
caused the whole volume of oil to ignite, the vapour at the 
same time giving rise to a sharp explosion, owing out 
the glass of the window. But Lord Romilly’s lamp was 
not made of brittle material, and the oil which it con- 
tained was of the finest quality, being of the kind known 
as safety oil. Still the liquid was a mineral oil possess- 
ing the character of petroleum. The flashing point was 
far above the limit specified in the existing Petroleum 
Act, but it was capable of being heated even more 
quickly than a commoner oil, and in the reservoir of a 
lamp, with the wick alight, it would soon attain a tem- 
Sen sufficient to throw off an inflammable vapour. 

ut the oil which fed the wick was contained in a bronze 
reservoir, and this might be supposed to preclude 
all risk of the vapour being liberated by some accidental 
concussion, such as would fracture glass or china. Here 
there was a superior oil and a seemingly impregnable 
reservoir. Lord Romilly had discovered the objectionable 
nature of a glass reservoir, having smashed one two years 
ago to the great peril of his house. Doubtless his lord- 
ship thought himself secure on this last occasion, his lamp 
being furnished with “safety oil,’ contained in a metallic 
vessel. But the evidence of Mr. Alfred Spencer, the 
Deputy-Clerk of the London County Council, speedily 
dispelled the illusion with which this bronze reservoir 
had been invested. Mr. Spencer explained that Lord 
Romilly’s lamp was not a safety lamp, and had one great 
defect. The burner was not screwed to the top of the 
reservoir, but simply fitted in such a way that if the lam 
fell the burner would probably be jerked off, and the oil 
would escape. The lamp was also wrongly constructed 
in not having the wick enclosed in a tube, reaching nearly 
to the bottom of the reservoir. A lamp provided with 
such a tube, and having the burner properly fastened to 
the reservoir, would not allow the free escape of the oil, 
even if upset. Of course, it follows that if the oil escapes, 
having been previously warmed in the reservoir, vapour 
is | a off, which will be ignited by the burning wick, 
and the combustion of the flowing oil is to be expected. 
Mr. Boverton Redwood agreed with Mr. Spencer as to 





the dangerous character of Lord Romilly’s lamp, and 


of some of the Public Works of | S44? 





added that if it had been fitted with a self-acting extin- 


* | guisher the fire might have been prevented. 


The facts of the case and the cause of the disaster are 
thus rendered sufficiently clear. All obscurity as to the 
immediate cause is removed by the circumstance that 
Lord Romilly came out of the drawing-room after the 
fire had commenced, and told his butler that the con- 
flagration had been brought about by his own act in 
having “tipped his lamp over.” Huis lordship might 
have easily escaped, in the same manner as his butler; 
but unfortunately, after going down stairs he returned to 
the drawing-room where the fire commenced, and there 
underwent combined suffocation and burning, leading to 
insensibility and death. The primary lesson taught by 
this catastrophe is evidently the necessity of peculiar 
care in dealing with oils of the petroleum class. The 
Inflammable Liquids Bill, recently withdrawn by the 
Home Secretary in obedience to the opposition of the 
trade, contend no clause relative to dangerous lamps. 
Had the Bill gone before a Select Committee, it is very 
— that a clause dealing with lamps would have 

een proposed. But the casualties which are occurring 
day by day serve to show that mineral oils—whether 
called paraffin or anything else, and even possessing a 
comparatively high flashing point—require to be kept 
under very strict control. The danger that exists is 
somehow not appreciated, and safety is assumed without 
sufficient warrant. 


WHAT AN ENGINEER SHOULD BE. 


“How to become an Engineer” has formed the sub- 
ject of an interesting discussion, probably little more than 
begun, in our correspondence columns. The question 
no doubt is of importance to many persons, parents, 
dians, and young men. We receive each year a multi- 
tude of letters asking for information or advice, and these 
letters come from all classes; as well from the poor 
man, who cannot a ay a premium or apprentice- 
ship fee, as from the wentier individual to whom almost 
any conceivable fee would be a matter requiring no 
second thought. We have written a good deal ere now 
concerning the education of engineers. It is evident, 
however, that enough has not yet been said, and so once 
more we address ourselves to the not disagreeable task of 
endeavouring to enlighten our readers, and we place before 
them a few facts which bear strongly on the subject. 

In the first place it is well to understand what the 
word “engineer” means, and what is the proper material 
out of which to produce one. To the non-professional 
world “an engineer is an engineer.” They have not 
the least idea how widely the profession is differentiated 
to other ings. A physician, a lawyer, a divine, a 
soldier or a sailor has particular well-defined duties to per- 
form. In a certain sense there is, that is to say, but one 
kind of soldier, or sailor, or physician. The training for 
all soldiers is the same, for all lawyers, for all physicians. 
There are, it is true, special branches of each profession. 
Thus, there are horse soldiers and there are foot-soldiers. 
There are surgeons and there are physicians. But not only 
is the fundamental basis of the training of every phy- 
sician and surgeon and soldier and sailor the same as 
that of all other physicians and surgeons and soldiers, 
but a very large proportion of the detailed training 
—dieaatlailen does not begin until a compara- 
tively advanced stage in the education, or even in 
the life of the individual. Now things are very different 
with engineers. The word engineer covers vastly more 
ground than does the word lawyer, or soldier, or divine, 
and this is one principal reason why it is so very difficult 
to say in what the education of an engineer shall consist, 
or how a young man can become an engineer. In point 
of fact, the engineer is not only cosmopolitan but 
universal. He has been the great civiliser, and the 
profession is ubiquitous. Not only do engineers work 
in every country under the sun, but they do every- 
thing that can «i done in the way of construction. 
Nothing is too great or too little for the engineer. On 
the one hand, we find him cutting the Suez Canal, or 
boring great tunnels under the Alps; on the other, we 
find him producing machines for punching the eyes in 
cambric needles, or devising mechanism which shall pro- 
duce watch screws of which fifty weigh a grain. We do 
not say this for the purpose of glorifying our profession ; 
that needs no glorification. We state the simple facts 
here in order that parents, and guardians, and young 
men may understand how much the word “engineer” 
means, and may be able to realise the curious truth that 
there is at once nothing more difficult or more easy than 
to become an engineer. Everything turns on the sense 
in which the word is used. So much general statement 
premised, we may go on to consider things a little more 
in detail. 

In the first place it must not for one moment be for- 
gotten that the engineer—using the word to denote a com- 
petent man, full of resource, patient, indomitable, in- 
genious and industrious—is born, not made. It is 
especially necessary to insist upon this truth, because in 
the present day there are more young men than parents 
and guardians quite know what to do with. A very con- 
siderable proportion of all the boys born in Great Britain 
have a turn for mechanical pursuits. They make 
things while still quite young. We do not find boys, 
still in the nursery or at school, save in very 
exceptional cases taking up physiology or law as occu- 
pations. We do find hosts of. boys who make models 
or build rabbit-hutches, or take clocks to pieces and put 
them together again with more or less success. To 
many boys a lathe is a source of unadulterated delight 
for weeks. Thus it happens that the parent or guardian, 
at his wits’ end for a suggestion as to what is to be done 
with a youth, claps his hands with delight, thinking that the 
son whose future troubles him, is really cut out for an 
engineer. He cannot see that the boy has any desire to 
be a physician or a sailor, for example, but he can see 
that he is always making things, and that suffices. 
We do not wish to dishearten or discourage old 
or young, father or son, but it is well that the truth 
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should be spoken. In nine cases out of ten the youth 
who makes things is no more fit to be an engineer than 
he is to be a sailor or a musician. The engineer in the 
fullest and highest sense of the word must possess a com- 
bination of qualities, without which the ability to make 
things goes for nothing. In no profession or calling does 
personal character play a more important part. We are 
not speaking now of morals. We are referring to that 
combination of traits and characteristics which define 
the man. It is very difficult within the space at our 
disposal to illustrate with any completeness what we 
mean. We cannot hope or attempt to do no more than give 
a mere outline of what we wish to convey. As an example 
of necessary characteristics, we may cite personal courage 
in all its forms. We do not speak now of moral courage, 
but of purely animal courage—nerve, pluck. A few years 
ago, agreat bridge was being built in a tidal stream; the 
piers were being got in with caissons open at the top, their 
lower edges sunk in clay. At three o’clock on a memorable 
morning in January the contractors’ engineer, residing in 
a house close to the works, lay asleep. He was roused 
by one of his foremen, who came to tell him that the 
tide, lashed up by a furious easterly wind, had risen to 
40ft. above datum, 5ft. higher than had been reckoned on, 
and the sides of one of the iron caissons—unable to stand 
the strain—were being crushed. In five minutes the 
engineer was dressed, and in five more he crossed the 
narrow gantry, and stood with some score of men looking 
down into the gloomy depths of the vast caisson, fitfully 
lighted by the glare of naphtha lamps. There was but 
one course open. That was to descend at once into the 
caisson and shore up the sides with timber. It involved 
an awful risk, rendered yet more repulsive by the 
circumstance of time and place—cold, a snow storm, 
and a furious, rushing, surging river. Not a man would 
descend. Then the engineer, seizing a lantern, went 
down the ladder himself, and the difficulty was then 
to keep men enough above. For three dreadful 
hours the party worked, carrying each man his life 
in his hand, and the caisson was saved. Have our 
readers ever read the story of the construction of the 
Severn Tunnel? But we must not goon. We have said 
enough to indicate what manner of man a contractor’s 
engineer, at all events, must be. Again, temper is all- 
important. One of our correspondents has said truth- 
fully enough that the apprentice has nothing to do with 
managing men. But unless the youth shows that he 
possesses tact, is not quick to take offence, and knows 
how to play the part of a sensible man in circumstances 
trying to the temper, he will do well to select some other 
profession. 

Let us assume that a youth possesses a fair proportion 
of the qualities needed to make an engineer who is a man, 
not aman who is an engineer—a very different sort of 
being—and the great question arises what kind of an 
engineer is he to be? Is he to be a civil engineer, or a 
mechanical engineer ? If the former, shall he take up hy- 
draulics, or railway works, or piersand harbours, or bridges? 
If the latter, ishe to become a locomotive engineer, or shall 

‘he do marine work, or tools, or general machinery, or 
steam engines? One general answer can be supplied, and 
we commend it to our readers as infinitely the most 
valuable advice that we can give or they can have in 
this connection. Take little or no thought for the special 
proclivities of the youth, but put him into that branch of 
the profession in which you have most interest. Do you 
stand well in the eyes of a chairman of a railway ? Make 
your son a locomotive engineer, with a view to the 
various berths, which extend from foreman of a running 
shed down the country, with £150 a year, no house, no 
society, and plenty of hard work, to the desirable, anxious, 
and responsible position of locomotive superintendent 
with £2000 to £5000 a year, and absolutely unlimited 
opportunities for killing himself by hard work. Does 
your interest lie among ships and shipmen? Then make 
your son & marine engineer. 

Here we must stop. A great deal remains to be said, 
more or less worth the saying, but we must wait. We 
have perhaps written enough to be useful without being 
wearisome. 


NEWTON’S THIRD LAW. 


Proressor FirzGrerap’s letter, which will be found 
on page 433, deserves a reply more full than can 
be conveniently given in the shape of a foot-note. 
In the course of a review which recently appeared in 
our pages, we took exception to the words, “‘ unbalanced 
forces.” They may be used conventionally, perhaps, 
without doing harm by conveying a false impres- 
sion; but we held and continue to hold that they should 
not be employed by anyone who intends to treat dynamics 
with precision. In the course of one of his clever and 
ingenious letters on screw propellers, Professor FitzGerald 
took us to task—the connection is not clear—for object- 
ing to the words “unbalanced forces.” We contented 
ourselves with a quotation from Williamson and Tarleton’s 
** Dynamics,” leaving him and our other readers to draw 
their own conclusions; and last week in reply to another 
letter we asked our critic to define the sense in which he 
uses the word force. This, it will be seen, he declines to 
do; and he states that he is entirely incapable of under- 
standing how ‘a force can be applied to a force.” We 
may dismiss this admission with a reminder that very 
clever and able men have believed in the existence of 
pure force and nothing else. We might cite Bishop 
Berkely, for example, and in more modern times, the 
late Walter Browne, a man whose mathematical abilities 
have never been questioned. Fortunately, however, the 
point at issue between ourselves and Professor FitzGerald 
has nothing to do with such matters. It is not even 
necessary to consider whether Newton’s third law is or 
is not true. The pith and marrow of the controversy is 
simply what did Newton intend to say, and what is the 
meaning of his words. 

Newton wrote in Latin, but he thought in English, and 
his Latin is in no wise obscure. The passage we have 
already quoted from Williamson and Tarleton no doubt 





gives the sense of what Newton penned with greataccuracy, 
and as Professor FitzGerald does not in any way dispute 
this, it will simplify matters if we adhere to their words, 
instead of using slightly different translations. We 
reproduce the passage :—“ Reaction is always equal and 
— to action; that is, the mutual actions of two 

ies are always equal, and take place in opposite 
directions.” The question may readily arise here, 
What is meant by the word “actions”? It has arisen 
scores of times ; it has formed a subject for keen dispute. 
Newton probably foresaw this, and therefore he illustrates 
his meaning by examples :—“ If any person press a stone 
with his finger, his finger is sit. 5 S the stone. If a 
horse draw a y by means of a rope, the horse also is 
drawn towards the body.” ‘The action of the stone in 
this case is not passive. Grammatically, “is pressed by 
the stone” is the active mood. If for the word press we 
substitute “force” we have, “ If any person force a stone 
with his finger, his finger is forced by the stone.” If 
Professor FitzGerald does not hold that press and 
force are here synonymous, he should have precluded 
us from assuming that they are by defining what 
“force” means to him. And here we may digress 
a little to explain to our correspondent that we have 
never even hinted that we believe that the pressure 
of the stone on the fingers is a force applied to the 
stone. The credit of originating this proposition is 
due entirely to Professor FitzGerald. It is a wholly 
new article of dynamic faith, which we emphatically 
refuse to accept. But clear as all the explanations we 
have quoted make Newton’s meaning, he gave a yet 
more lucid illustration which runs—we again quote 
Williamson and Tarleton— Let AB be two mutually 
attracting bodies, and conceive some obstacle interposed 
by which their approach to one another is prevented. 
If the body A be acted on towards B by a greater force 
than B is acted on towards A, then the obstacle will be 
more urged by the pressure of A than by the pressure of 
B, the stronger pressure should prevail, and cause the 
system consisting of the two bodies and the obstacle to 
move in direction towards B; and as the force is uniform 
the motion would be accelerated ad infinitum, which is 
absurd and contrary to the first law of motion, for by 
that law such a system as it is, not acted on by an 
external force, should continue in a state of rest or of 
uniform rectilinear motion.” 

To us it seems clear that Newton meant his readers to 
believe that every force—by the word force we mean and 
he meant effort—is opposed by a resistance precisely 
equal in amount to that effort. Professor FitzGerald 
quite fails to grasp our meaning when he asks us to find 
the second force operating on a stone and resisting the 
first. Our construction of Newton’s words does not imply 
the necessity for any second force acting on the stone. 
Newton speaks of two things, the finger and the stone, 
and of two actions, the action of the finger on the stone 
and of the stone on the finger, and these actions, he says, 
are equal and opposite to each other. This is quite 
different from saying that two fingers press on one 
stone. 

The difficulty of the whole law admits of being ve 
succinctly stated. It is not a difficulty raised by us. Tt 
was heard of almost as soon as the law was enunciated, 
and it has been grappled with for years and years by 
numerous writers on dynamics. Motion is produced by 
effort—force. If every effort is opposed by an equal 
effort, how can motion result? If, to use Newton's 
words, the cart pulls the horse as much as the horse pulls 
the cart, why does the cart goon? It forms no part of 
our purpose here to give the solution of the difficulty, nor, 
indeed, to say whether it is a real or a fanciful difficulty. 
We must confine ourselves to a single definite issue, 
viz., what is the true meaning of the passage which we 
have quoted from Newton. But it is quite germane 
to the discussion, even thus narrowed, to point to 
the fact that the human mind appears to quite 
incapable of conceiving of the existence of an un- 
opposed effort. We cannot push with force against 
nothing; and consequently the words “unbalanced 
force” convey no just meaning. A meaning is attached to 
the words, but only by twisting their sense. It is pos- 
sible, however, that although Professor FitzGerald is 
unable to grasp the idea of a force applied to a force, he 
may be able to form the concept of an effort exerted 
against nothing. Rankine never saw the least difficulty 
in believing that motion can take place when the resist- 
ance is exactly equal to the effort. Thus, on page 4 of 
““The Steam Engine and other Prime Movers,” we have, 
“The work performed by a piston in driving a fluid before 
it, or by a fiuid driving a piston before it, may be ex- 
pressed in either the following ways :— Resistance x dis- 
tance traversed = intensity of pressure x area x distance 
traversed = intensity of | megar ss x volume traversed.” 
There is not one word here about the pressure being 
greater than the resistance. 

We hope that on reflection Professor FitzGerald will 
understand that we have nothing to say about two forces 
acting on one body. Newton says plainly, as we think, 
that every body resists an effort with an energy equal to 
that effort. It remains now for Professor FitzGerald, 
instead of asking us questions, to say definitely what he 
thinks Newton meant. If it should turn out after all 
that our views are really identical so much the better. 
But in that case, perhaps, our correspondent will lift up 
his voice and protest against the use of such a phrase as 
unbalanced force ? 





WAGES AND PRICES IN THE NORTH OF ENGLAND FINISHED 
TRON TRADE. 


No better evidence of the extent of the depression which 
has been overspreading the manufactured iron trade of the 
country for some time could be afforded than the return just 
furnished to the Board of Conciliation and Arbitration for the 
North of England finished iron trade for the months of 
March and April. It is true that the deliveries of iron were 
in excess of those of January and February, and this is not 
accounted for by February being a short month, for in 











the March-April pons there came the Easter holidays to 
counterbalance this. It is quite clear that the works hays 
been very irregularly employed, for in the corresponding 
period of 1889 they supplied cent. more iron to cop. 
sumers, and in March-April, 1890, at least 16 A ips cent more 
the total quantity reported in the return issued on Saturday 
being only 42,877 tons, whereas if we go back to 1883 we 
find 117,000 tons reported as being delivered in two months, 
Eight years ago nearly 39,000 tons of plates and 12,009 
tons of angles were delivered monthly, now the quantities arg 
less than 12,000 tons and 7000 tons res ree Then buta 
small quantity of steel was used for shipbuilding, now oyoy 
90 per cent. of the vessels are constructed of that material, 
Mr. Waterhouse’s statistics record a further reduction in the 
realised prices of 2s. per ton, and that makes them 20s, gq, 
less than they were a year ago, since which time quotations 
have been steadily declining. Rails during the twelye 
months have dropped £1 10s. 8d.; plates, £1 1s. 10d.; bars 
19s.; and angles, 17s. 9d.; the average of all kinds being 
£5 15s. 10°32d., inst £6 16s. 573d. a year ago, but that 
maximum, though higher than anything obtained in the 1889.3 
spell of good trade—£6 8s. 6d. viv Shore best then—is ye 

much below the best price that has mn secured for Nort 

of England finished iron, the best ever reported being between 
June ist and August 31st, 1873, when the average was 
£11 19s. 3°63d. That was when Cleveland pigs were at ‘120s, 
per ton, and puddling at 13s. 3d. perton. As compared with 
the first two months of this year, rails in March and April 
declined 1s. 11°71d.; plates, 2s. 2°7d.; bars, 1s. 0°4d.; and 
angles, 1s.0°‘91s. The fall in rails is not of much account 
now, for only 1°42 per cent. of the output of the mills and 
forges consists of that form of iron, 608 tons being reported, 
or 304 tons per month; whereas in the palmy days of 
the iron rail trade, viz., in 1873, over 30,000 tons haye 
been delivered from the North of England works in q 
month. Mr. Waterhouse’s return states that the average 
realised price for March-April was £5 15s. 10°32d., and that 
being so—according to the sliding scale arrangement which 
has been in force since the summer of 1889, and will ter. 
minate in July—wages of puddlers will be reduced 34d. per 
ton, and all other mill and forge wages 24 per cent., from 
May 30th. The reduction thus made during the last twelve 
months will be 10 per cent., but realised prices have fallen 
15 per cent. We understand that, as the sliding scale 
arrangement in the North of England is so nearly approach. 
ing its termination, an effort is being made to have the wages 
in that district and Staffordshire regulated by one scale, and if 


Y | that could be brought about it would practically mean that the 


finished iron wages throughout Great Britain would be regu- 
lated by the one scale forall. Such a scheme was tried in 1874-5, 
but did not answer, as the classes of iron made in the two 
districts were so essentially different, the North producing 
chiefly low-priced rails, and Staffordshire principally dear 
iron of the best qualities. The case is different now, for iron 
rails form no ner an important branch of the manufacture of 
the North, and the two districts produce pretty much the same 
descriptions of iron. Thereare several oo which would 
attend the establishment of a joint wages sliding scale, and 
nothing of we gaye to advance againstit. The joint aver. 
age could easily be obtained by averaging the average that Mr. 
Waterhouse certifies for the North and that taken for the 
Staffordshire Wages Board. 


SAILING SHIPS. 

In a recent issue of THE ENGINEER attention was called to 
the increased demand for new sailing ship construction 
which, ever since the introduction of steam navigation, has 
always attended depressions in the shipbuilding trade. 
Curves representing the tonnages of steamers and sailing 
vessels built during the past twenty years will show maxima 
for the former gan arg | with minima for the latter type 
of vessel, and vice versd. The period through which we are 
now passing is one showing a rapid fall in the curve of newly 
ordered steamship tonnage, and a corresponding rise in that 
of sailing ship tonnage. A marked illustration of this 

henomenon is at present being afforded in the case of the 
Pairfeld Shipbuilding Co. That prominent firm, as is well- 
known, has during the past quarter of a century devoted its 
attention almost entirely to the construction of large passenger 
steamers, and we believe it has built only one sailing vessel 
since the year 1874. At present every berth in Fairfield yard 
is empty, and the only order in hand is that of a steel sailing 
ship of about 2300 tons, for a Glasgow firm of shipowners. 
That the whole of the resources of this enormous establish- 
ment should be devoted to the production of one sailing ship 
is a very conclusive indication of the present state of the 
shipbuilding industry. Can it be that the long-predicted five- 
day steamer for the New York trade is too costly a luxury for 
either of the competing lines ? — no time could be 
more opportune than the present for fixing a contract ata 
low price, and at no time would the task of building a huge 
vessel be more welcome to the shipyard workmen, 








SAMUEL CROMPTON. 


WE regret to have to record the death, from the effects of 
influenza, of Dr. Crompton, which took place at his residence, 
Brookmead, Cranley, on Friday last. Dr. Crompton, who 
was a grandson of the inventor of the spinning mule, was 4 
native of Lancashire, where he was born seventy-four years 
ago. Atan early period of his life, as was the custom in 
those days, he was duly apprenticed to an uncle, who was & 
well-known surgeon-oculist in Manchester, completing his 
medical education at St. Bartholomew's Hospital in London. 
After obtaining his surgical and medical degrees, he esta- 
blished himself in practice in Grosvenor-street, Manchester, 
became in due course physician to several of the local 
hospitals, and surgeon to Henshaw’s Blind Asylum in Old 
Trafford, in the welfare of which for many vears he took more 
than a professional interest. He was the author, among 
other works, of a ‘‘ Treatise upon the Causes of Blindness, 
which obtained much attention from his professional 
brethren. Upon his retirement from active duty, Dr. Cromp- 
ton left Lancashire and took up his residence in the South of 
England. There he devoted himself to painstaking investiga- 
tion in several branches of science. He was an occasional con- 
tributor to the pages of this journal, and his articles on cements 
and mortars will be well remembered by many of our readers. 
An accomplished critic, he was an assiduous book collector, 
and the library he formed is not alone extensive, but select 
and valuable. Dignified in presence, genial in manner, and 
uniformly considerate and kind in disposition, he enjoyed 
the respect and affection of a wide circle of friends. Dr. 
Crompton leaves a widow, a daughter of the late Rev. Dr. 
Molesworth, vicar of Rochdale, and one child—a daughter— 
to deplore his decease. 
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THE FRAGER ELECTRICITY METER. 
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THE FRAGER ELECTRICITY METER. 


ConsEQUENT upon the more extended and daily growing | 
demand for electric lighting, the necessity for an efficient | 
meter has arisen. Many have been designed, which have | 
been Lagan d relegated to the cold corner of obscurity as | 
soon as they have been introduced, and only one or two have | 
survived. One of these, however—which has been invented 
by M. Frager, and much used in France—is being just now 
introduced into this country by Mr. Reginald Wilson, of 
Prince’s Mansions, Westminster, and it was at this gentle- 
man’s office that we had the pleasure a few days ago of 
inspecting the meter, which we now illustrate and de- 
scribe. Before giving any detailed description it may be 
well to state the advantages claimed for this meter by 
the owners, and it is only fair to state also that we 
are informed that those who have used them exten- 
sively maintain that they do possess the advantages 
claimed. These advantages, then, age | They require no 
winding, and very little maintenance; (2) they read direct in 

ard of Trade units, without multiplication or division by a 
constant; (3) they are supplied ready for immediate use, and 
require no regulation before being put in operation; (4) they 
are entirely put together on one single casting, so that the 
number of connecting pieces and the repairs are reduced toa 
minimum; (5) they are perfectly simple, and may be adjusted 
to register accurately within 1 per cent. by merely substitut- 
ing, if necessary, one wheel for another when tested in the 
workshop; (6) when once adjusted they cannot get out of 
adjustment, and are not at all liable to register incorrectly, 
as their measurements do not depend on their tion—in 
fact, they do not even require to be absolutely horizontal; 
(7) they are all identical in design, and all their parts are 
interchangeable; (8) the movement is started and main- 
tained electrically, so that they require no winding up, and may 
be kept in condition by any unskilled person; (9) they are 
three times as sensitive with small currents as any other 
instruments of the same kind; (10) they register with the 
same degtee of accuracy any currents passing through them, 
and mark nothing at zero; (11) last, but not least, they are 
very cheap. 


The above is rather a formidable list of advantages, and if 
they do — these, they certainly leave nothing to be 
desired. These meters consist of three parts :—(1) A watt 


meter ; (2) an electrical clock—actuated entirely by the cur- 
rent; (8) the registering mechanism. - 

The watt meter—The watt meter is composed of a fixed 
series circuit made up of the two parallel coils A Al, Figs. 1 
and 2, through which the whole current to be measured 





passes before reaching the lamps, and a movable bobbin B in 


a with the lamps. The movable coil is fixed on a | 
ollow shaft, through which passes the fine-wire suspension 


F F', which, being fixed rigidly to the bobbin at one end and 


| to the casting at the other, serves at the same time the 


purpose of a torsion spring. When the current passes, this 
movable coil takes up a position of equilibrium between the 
force of mutual attraction between itself and the series coil 
and the resistance of the torsion spring; this position 
indicates the energy in the circuit at the time, and the needle 
LN acts as the medium between the watt meter and the dials, 
as we shall see. 

The electrical clock.—The electrical clock, which beats 
seconds, consists of a horizontal balance j 1 h, Figs. 
land 2, fixed on a vertical axis m, having a rotary motion. 
The movement of the balance is started and main- 
tained periodically by means of a fine wire coil connected to 
the two terminals 1 and 2. The spring switch c is in the 
circuit of the bobbin A. When the balance is at rest the 
tooth of the switch takes up its position in the notch 
in the loose washer e, on the top of the axle, and the spring of 
the switch makes contact atd. When the current is turned on 
the soft iron end j of the balance is drawn into the centre 
of the bobbin, and a pin in the top of the axle moves the 
loose washer e, and by doing so throws the tooth out of 
the notch, and thereby breaks the circuit ; when the current 
is thus cut off, the pendulum, under the influence of the 
spiral spring, flies back, and just when its other soft iron 
extremity # arrives at the mouth of the solenoid, the loose 
washer e allows the tooth to enter the notch again, contact 
is re-established, and the pendulum, being attracted in the 
opposite direction, acquires a further impetus with each 
simple oscillation. These repeated impetuses would develope 
if continued, oscillations much too large, but they are 
checked by the regulating washer f. This washer f is 
mounted underneath e, but it is also loose on the axle of the 
balance, and es of its movement by means of a 
tooth attached at right angles to the plane of e, free to move 
in a keyway in the side of f. The washer f also has a notch 
for the tooth of the switch, but its movement in relation 
to the washer e is such that, when the oscillations of the 
balance become too great, the two notches do not corre- 
spond, and consequently the contact remains broken till the 
amplitude of the oscillation is reduced. When the current 
is turned off altogether this oscillating movement ceases 
gradually, and the washers, moving through a smaller arc, 
each successive oscillation is brought into a position nearly 
symmetrical with the position of rest of the balance, the 
tooth falls into the middle of both notches, contact is 
established, and the instrument is ready to start again. 

The registration is effected as follows:—The motion of the 
balance is communicated tothe shafty by meansof theexcen- 
tric vjand the wheel of 100 teeth X, which latter it pushes round 
one tooth every oscillation. Now as the balance beats 
seconds and moves this wheel one tooth per beat, it follows 


that this wheel makes one complete revolution in 100 seconds. 
The shaft y carries at its upper extremity the bar 5, which at 
each revolution lifts the flexible needle N, and in doing so 
presses it against the bridge O. The friction thus produced 
prevents the circular motion of the cam @ from pulling the 
needle out of the position in which it was caught by 
the bar 8. The cam @ is pivotted on an axis, and is so 
adjusted that after the bar 3 has passed beyond the point of 
the needle it is pressed down by the needle sufficiently to 
enable the tooth to engage with the teeth of the horizontal 
wheel of 600 teeth ». This tooth r remains engaged till the 
cam has turned far enough to enable the needle to drop off. 
So long as the cam and the horizontal wheel remain geared 
together they revolve together, and the instrument registers 
an amount of energy proportional to the arc of the circle 
through which the cam has passed and been pressed 
down by the needle; that is to say, the amount of electrical 
energy in the circuit at the time, as shown by the position of 
the needle when caught by the bar 3. These individual 
impulses are added up, as it were, at each successive 
revolution, and the increase in the reading in a given time 
denotes the energy expended in the circuit in that time. 

One of the most important features is that the error, if 
any, is the same throughout the entire range; and, con- 
sequently, after one test these meters may be adjusted 
to within ;4, merely by substituting for the bevel wheel A 
another similar one, containing as many teeth, more or less, 
as the error per cent. may require. So that when they have 
been corrected in this way, their accuracy leaves, it is 
claimed, absolutely nothing to be desired, in that their error 
over their entire range is less than 1 percent. The following 
curves, based on the report made on these meters by 
Dr. Fleming after experiments, extending over several months, 
will serve to verify the above statements :— 

These meters were carefully tested by Dr. Fleming both 
for direct and alternating currents, and the following 
extracts from his report give his experiments and their 
results in his own words :— 

“Observations on the meter when used as in practice.— 
The meter was caused to record the energy taken up by 
a set of incandescent lamps, the current supplied to the 
lamps and the electro-motive force of the lamp circuit 
being carefully measured at intervals by an accurate 
ampéremeter and voltmeter. The results are tabulated, so 
as to show the current and pressure on the lamp circuit 
at stated times, and from these figures the energy supplied 
to the lamp circuit in the whole period of time is capable of 
being calculated and compared with the meter readings at 
the beginning and end of the run. 

First experiment.—Record of energy supplied to about ten 
incandescent lamps for about 15°3 hours :- 





Time Energy in watt- 

















o Measured on lamp circuit. hours calculated 
observation. | | therefrom. 

h. m. s, Ampéres, Volts. Watts. | 

8 52 10 10°66 51°0 543°7 587°5 * 
457 0 10°66 51°0 543°7 | 507°8 
553 0 | 10°66 5175 | = 5490 791°7 
720 0 10°66 51:0 543°7 | 395°7 

8 40 | 10-60 51°0 540°6 | 493-8 
90 0 | 1082 51°0 521°2 | 521-0 
1000 | 10°22 51:0 521-2 506-0 
1100 10°1 48°5 489°8 490°0 
200 | 101 48°5 480°9 | = 491-0 
100 | 1016 48°5 492°8 | 166-0 
120 0 10°22 49°0 500°8 ve 
8 00 10°1 47°0 474°7 Kao 2 
410 0 9°99 46°5 464°5 473°0 
510 0 | 10°16 «|| «| 47°5 482°6 397°6 

6 0 0 9°99 46°5 464°5 | 456-0 
700 | 10°05 |  46°5 467°3 | one 
8 00 10°05 | 0 46°5 467°3 | 385°9 
8500 | 10°05 | 46:0 462°3 : 
1518 0 | Total Watt-hours = 7°6879, say 7°69. 

* Started. ** Stopped. 


In this first experiment the observations by the instru- 
ments showed that the total energy supplied to the lamps as 
measured by the instruments was 7°69 kilowatt-hours. The 
meter reading at the end of the experiment was 7°54. Hence 
the energy as measured by the meter was 7°54 kilowatt- 
hours, and the energy measured out to the lamp circuit was 
7-69 kilowatt-hours. The meter reading is about 2 per cent. 
lower. It should be noted, however, that in this experiment 
the meter was placed at a great disadvantage. There was a 
considerakle communication of vibration to the table on 
which the meter stood, and the long index arm of the watt- 
meter part of the meter was continually in movement. Hence 
it is satisfactory to find that even under unfavourable circum- 
stances the meter records within such narrow limits of 
accuracy. 

It will be noted that in this last test the current and the 
volts varied a good deal. Arrangements were then made to 
place the meter on a very steady table, and to supply the 
lamp circuit with a perfectly constant current for a consider- 
able period. 

Second experiment.—The dials of the meter were put back 
to zero, and the meter started at 2.45 p.m. on November 28th, 
recording the energy supplied to ten incandescent lamps. The 
current was kept constant at 9:8 ampéres and the volts at 52 
from 2.45 p.m. on November 28th to 8 a.m. on November 29th, 
and from 12 a.m. on November 29th to 12.45 p.m. Hence 
the meter recorded altogether for eighteen hours, and all this 
time the current passing was kept at 9°8 ampéres, and the 
volts on the lamp circuit at 52. Hence the power in watts 
on the lamp circuit or the measured watts were 52 x 9°8 
509°6, and the energy in watt-hours as measured by the 
instruments was 509°6 x 18 = 9172°8. Therefore the energy 
in kilowatt-hours supplied to the lamps during this time was 
9°17 as measured. The meter recorded 9:06 kilowatt-hours 
as supplied during this time. 

Third experiment.—-A similar observation to the foregoing 
was repeated, taking, however, only five lamps, or a current 
of 5-2ampéres. The meter was started recording at 12.55 p.m. 
on November 29th, and the current kept perfectly constant 
at 5:2 ampéres, and the volts at 53, until 8.30 a.m. on 
November 30th. It was then started again at 3.54 p.m. on 
November 30th, and the current and volts kept at the same 
values until 8.45 a.m.on December ist. It was then run 
for a few minutes from 2.47 to 2.55 p.m. on December Ist. 
Hence we had a current of 5-2 ampéres passing into the 
lamp circuit at a pressure of 53 volts for 36 hours 34 minutes, 
or for 36°566 hours. Accordingly, the energy supplied to the 
lamps in this time, as meas by the instruments, was 
5:2 x 53 x 36°566 = 10,107 watt-hours, or 10-107 kilowatt-hours. 
The meter reading at the end of this time was 10-20 kilowatt- 
hours. aking the results of the two last experiments 
together, it is seen that the lamps were supplied altogether 





with 9-17 + 10-11 = 19-28 kilowatt-hours of energy, as measured 
out by the instruments, and the total record of the meter 
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during the same time was 9-06 + 10-20 = 19-26, or a difference 
of only 1 part in 2000. 

Fourth experiment.—A fourth iment similar to the 
above was made on seven lamps, the volts varying slightly 
from time to time, and the results are as tabulated below. 
(This table is not given in detail, as it would occupy too much 
space, as the nek were taken every hour, and in some 
cases every half-hour, for fifty-seven hours. It will be suffi- 
cient to say that during this time the electro-motive force 
varied from 51 to 54 volts, and the current from 7 to 7°6 
ampéres.) Adding up all these measured amounts of energy, 
we have a total of 22-198 kilowatt-hours through the 
lamps in about fifty-seven hours run. e record of the 
meter dials at the end of this time was 22-643. 

Summing up the results of all these — we have 
the following comparison between the o ed energy in 
kilowatt-hours supplied to the lamps and the record of the 
meter corresponding thereto :— 





Duration of Energy measured out Energy recorded by 
trial in to lamps in thattime meter in that time 
hours. in kilowatt-hours. in kilowatt-hours. 

qa) 15°38 a ak ak on ee - Th 
(2) 18 oo as ee ce OE - 9°06 
(3) SPO on on oe es WR. on - 10°20 
«) 57 eget: (aid . 22°64 
Totals 126°86 49°17 49°44 


Hence we see that the difference between the measured energy 
and the meter record is sometimes plus and sometimes minus, 
and that on the whole experiments the meter reads to an 
accuracy of about one half per cent. Accordingly, we can say 
that these experiments with continuous currents show the 
meter to be an exceedingly accurate instrument for the 
measurement of electric energy, and that it reads far closer 
than any gas meter. During all these trials, on no occasion 
was there any difficulty in getting the meter to start itself. 
Whether under full load or no load, the pendulum wheel 
invariably began to start itself immediately the current was 
switched on. 

Experiments on the Frager meter with alternating currents. 
—On May Ist, 1890, a series of six or seven Frager electric 
meters of the newest pattern was placed at my disposal in 
order that I might subject them to careful tests as to 
accuracy and utility for practical purposes when employed 
with an alternating current. The main coils or series coils of 
all the Frager meters were in series. The shunt coils were 
all in parallel with the Cardew voltmeter, and with the 
secondary circuit of the transformer. The clock-motor coils 
of the meters were all in parallel with the shunt coils of the 
meter. The Cardew voltmeter used was No. 1584, and was 
taken to my laboratory at Ponders End and carefully checked 
against a Thompsen standard voltmeter during the experi- 
ments. The Siemens dynamometer used was No. 1419, and 
had been checked by Siemens Brothers recently. We did 
most of the current reading with the Thompson balance, 
which was one constructed specially for alternating currents. 

Experiment No. 1 showed that the time of revolution of 
the snail is 398 seconds, and is independent ef the current 
passing and of the position of the lever on the snail. Experi- 
ment No. 2:—Since the meter snail revolves nine times an 
hour and the dials give their reading in kilowatt-hours, if we 
take nine times the increase of meter reading for one revolu- 
tion, and divide this by the Cardew voltmeter reading, we 
should get the ampére current by the meter. This bein 
compared with the Thompson balance reading, was foun 
always to be very closely in agreement. These preliminary 
experiments served to check independently the accuracy of 
the power and time measurements of the meter. The 
100 ampére meter was then set to work, recording as in 
practice, the energy supplied to a group of glow lamps, the 
current being varied from time to time. 

In the first set of experiments care was taken always to 
make the change in the current at a certain position of the 
snail, when the lever was not on the snail. The volts and 
ampéres were recorded with the time of observation, so that a 
watt-time curve could be constructed and the total electric 
energy supplied to the lamps calculated from these instru- 
mental sauinens in any period of time. The readings of the 
meter were taken at the beginning and end of each of these 
periods, and the difference of these meter readings tabulated 
against the calculated watt-hours as obtained from the 
instrumental readings. Another set of observations was 
made on the same 100 ampére meter, but in this case the 
lamps were not changed ata certain fixed position of the 
snail, but the current was varied arbitrarily at different 
times without regard to the position of the snail. The volts 
and amperes were recorded at intervals of time, and a calcu- 
lation made of the energy supplied to the lamps. The 
meter readings were taken when the current change was 
made. In this case—which is the practical one—it is 
possible that a change of current will be made when the 
lever is on the snail, and in this case, unless the time of 
observation is sufficiently prolonged, an error may be 
introduced. It is obvious that with a sufficient interval of 
time of observation this error would be insignificant. The 
results of these two tests are tabulated below :— 


Experiment I. 





Approximate ampére| Calculated kilowatt- Observed meter readin 




















| 

eurrent through mena | hours. = me forthe 

10 2°7 2°78 

20 “71 “7 

30 4°71 | 4°66 

40 4°65 4°62 

50 7°34 | 7°52 

60 6°18 | 6°25 

80 6°85 6°80 

Total.. .. 33°20 33°39 
Experiment IT. 

Approximate ampére Calculated kilowatt- |Observed meter readings 
current through meter. hours. | in kilowatt-hours. 

80 10°89 10°19 

20 2°77 3°29 

70 7°56 7°55 

50 2°56 2°80 

40 2°19 2°35 

60 3°20 2°78 

Total.. .. 29°17 28°96 


i 


Hence these results are:—In Experiment I.: That with the 
100 ampére meter used, when we passed through the meter 
33-2 Board of Trade units the meter read 33°39, and the error 
is ‘19 of a Board of Trade unit. The error, expressed as a 
percentage, is =3_ = x4, = 3 of @ per cent. or less. Hence 
the results are to show that this 100 ampére meter records 
the energy of an alternating current to something less than 





two-thirds of 1 per cent. when used under the circumstances 
of our tests as above. And in Experiment II.:— 


The sum total by meter .. .. .. = 28°96 B.T.U. 
And d total by calculati = 29°17 B.T.U. 


Difference ee aoe ee ee . 21 B.T.U. 
The difference = ;3; = y}s nearly, or same percentage as 
in the former case = } per cent. 

The previous trials having been made with current having 
a frequency of about 90 per second, it was deemed advisable 
to try some experiments with the Deptford current, having a 
frequency of 67 per second. The result of these experiments 
shows that the accuracy of the meter with the current of 
frequency 67 would be sensibly the same as with the current 
of frequency 90, provided that the electro-motive forces were 
constant.” 

Further iments were made to ascertain the power 
absorbed by the meter itself, the results of which Dr. 
Fleming states as follows:—‘‘ Hence, neglecting the phase 
difference of current in the motor coil, we d that it 
absorbs about two watt-hours per hour.” 











PHOTOGRAPHY IN NATURAL COLOURS. 
No. I. 

WIDEsPREAD confusion exists in the mind of the general 
public on the subject of photography in natural colours. 
Sometimes photographs alleged to be of that description are 
on sale in shops, sometimes the question is put whether 
photography in natural colours will ever be discovered, and 
sometimes it is stated that such an achievement is in the 
nature of things impossible. 

There are various causes for this confusion of mind. One 
of them is that sometimes traders have advertised pigment 
coloured photographs as “‘ photographs in natural colours,” 
as a matter of deception; in other cases the mode of pro- 
duction is in large part photographic, but in the last stages 
colours made in the ordinary way by a pigment manufacturer 
are brought in. The most scientific of the processes last 
mentioned was that invented by Ducos du Hauron, and 
re-invented afterwards by many others, in which three 
negatives of the object are taken through glasses of three of 
the leading colours of the spectrum, and by the aid of the 
images on these and by the use of three pigmentary comple- 
mentary colours a picture is produced on paper in three 
superposed colours, yielding sometimes, especially in the 
hands of the original inventor, an exceedingly a result. 
Some of the best of Ducos du Hauron’s original pictures are 
in the museum in the Hall of the Sugars at Lille; others, of 
not such good average quality, are in the possession of the 
er Society of France. 

Probably when the public speak of photographs in natural 
colours they, in most or all cases, mean photographs in which 
the colours themselves are produced by light, and are not 
bought of a colour manufacturer, however much photography 





there may be in other parts of the process. If this definition be | Ce 


accepted, it sweeps out of court all those which under the name 
have been tendered for sale in shops, for the real pe hs 
in colours have been scientific curiosities seen by few, and when 
obtained of fairly good quality, have been and pre- 
served from light by their owners, who have usually been 
scientific men. Until last February no method of fixing 
these pictures so that they would not deteriorate by long 
exposure to light was known. In what follows attention will 
be limited to the genuine class of pictures. 

The first photograph in natural colours, imperfect as it was, 
was taken about thirty years before the production of the 
first daguerreotype. In 1810, a communication in Goethe's 
Farbenlehre was contributed by Dr. Seebeck, of Jena, who 
therein said :—‘‘ When I directed the spectrum of a faultless 
prism—so placed that the incident angle of the front became 
equal to the refracting angle of the back—on white chloride 
of silver y ay upon paper and still wet, through an opening 
of about five to six lines in the shutter, and to the distance 
where the yellow eve meets with blue, and kept it by a proper 
arrangement in this position from fifteen to twenty minutes, 
I found the chloride of silver changed as follows: It had 
become red-brown in the violet—occasionally more violet, at 
other times more blue—and this colouration reached also 
beyond the line of the violet designated before, but was not 
deeper than in the violet. In the blue of the spectrum the 
chloride of silver became true blue, and this colour, decreas- 
ing and gradually getting lighter, extended into the green. 
In the yellow I found the chloride of silver mostly unchanged. 
Sometimes it ap’ to me more yellow than before; how- 
ever, in the red, and often a little beyond the red, it had taken 
the red of a rose.” 

The above utterance was soon lost in oblivion, and the 
next workers in the subject—Sir John Herschel and Bec- 
querel—had published some of the results of their labours 
in heliochromy before they became aware of its existence. 
Sir John Herschel, in 1839, reproduced some of the colours 
of the spectrum upon paper, by methods somewhat resem- 
bling those of Seebeck, and in the course of a memoir pub- 
lished in 1840 in Philosophical Transactions he said: 
“« Another highly important and practical conclusion which 
seems to be pointed to by this experiment is the possible 
future production of naturally coloured photographs.” In 


later times the method of producing such photographs on | Halsk 


paper was improved by various able workers, but the photo- 
graphs were upon a dingy “ ground,” and inferior in a: - 
ance to those upon supports other than r, so it is not 
proposed to enter here into the details of their production. 

In 1848 Edmund uerel, the greatest worker of the 
past in heliochromy, published his first memoir on the 
subject, and issued several others on the subject down to the 
year 1868, when, in his book, “La Lumiére, ses Causes et 
ses Effets,” published at Paris, he summarised all his pre- 
vious utterances on his discoveries. The following is the 
method by which he obtained his best results :— 

A plate of absolutely yoee polished silver has its surfaces 
made as chemically clean as possible, by any suitable 
method; then, by means of a suitably bent wire—copper will 
do—with a little hook bent at each end, is supported 
vertically in a glass vessel filled with one part of hydrochloric 
acid, diluted with eight parts of water. The wire carrying 
the plate is connected with the positive pole of a battery, 
and afterwards, as the other electrode, a platinum wire con- 
nected with the negative pole of the battery is inserted in 
the liquid, and moved about in front of the plate, so that the 
nascent chlorine liberated upon the latter shall produce 
upon its surface a uniform film of chloride of silver. Becquerel 
sometimes used plates measuring 10°6 x 8 centimetres, 
which, he said, required as a battery “‘one strongly charged 
nitric acid couple;” larger plates required more battery 

wer. The platinum wire is inserted vertically in. the 

ecomposition cell and moved about at a distance of 8 or 10 
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centimetres from the silver plate. The back of silver plate 
and the wire carrying it, should be varnished, except wherg 
the wire has to make electrical contact. 

Under this operation the silver surface takes on in gyp. 
cession the colours of thin plates. It turns grey, yellow 
violet, and green in succession; then follow colours in other 
orders. On examining a properly-prepared plate, it scems to 
be covered with a thin whitish powder. When this j, 
removed by a velvet pad, the plate should be brilliant, ang 
have a strong “‘ wood ”’ colour. 

Becquerel stated that a better plan than that of judgi 
by colour when the plate is coated to the right thickness jg to 
place a water voltameter in circuit. The amount of hydrogen 
released in the acidulated water of the voltameter bears 
fixed relation to the amount of chlorine deposited on the 
silver plate. This plan introduces more certainty into the 
process, and can be used in greater obscurity. The tem. 
perature at which the operations are performed should be 
about 10 deg. C. or 12 deg. C. 

Becquerel states in his book “‘ La Lumiére” that the fo}. 
lowing are the results obtained when the surface of the plate 
is 10°6 by 8 cm., when it is uniformly acted upon, and when 
the chlorine is estimated by the number of cubic centimetres 
of hydrogen released in the voltameter. Each square décj. 
métre requires :—2°80 cc. of chlorine to reach the point when 
the violet tint of the second order begins to appear. From 
8°80 cc. to 3°90c.c. for the violet tint of the third order, 
which will give good coloured impressions. From 6:50 ce, 
to 6:90 cc. for the film of the fourth order to have a suffi. 
cient thickness to give good reproductions of the luminous 
spectrum. 

Most of the plates used by uerel were 106 mm. long 
by 80mm. foals they were sensitised in obscurity, in such 
a way that 6°50 cc. or 6°90 cc. of chlorine were thrown down 
upon each square decimetre of silver surface. 

With plates prepared as described, photographs of the 
colours of the spectrum can be obtained, but the images can 
be improved by other treatment of the plate before exposure, 
What oy stated on this point is thus summarised in 
The Year Book of Photography, 1890 :—* Light acts in a 
different way 8n these ee ae after they have been heated; 
the colo images obtained are bright, instead of being 
sombre. The heating, however, produces inconveniences, 
Without the heating, yellows, greens, and blues come out 
well on the plates; afterwards, if the heating has been 
great, the yellows and ered are enfeebled and rendered 
whiter. He therefore subjected his plates to a lower tempera- 
ture, but for a longer time, by keeping them for several days 
at a temperature of from 30 deg. C. to 35 deg. C., by means of a 
water bath kept warm by a lated gas flame. Under this 
treatment the films changed slightly in colour, and were im- 
— in quality. By varying the time of heating from three or 
our days tosix weeks, it was found that ineightorten days they 
came into good condition for certain experiments, especially 
for obtaining photographs in natural colours in the camera, 
rtain solar rays have the same effect as dark heat upon the 
chloride plates. The plates prepared as stated take a violet 
colour, which soon changes to black, between the dark lines 
B and A, and above A in the extreme red of the spectrum. 
It is easy, says Becquerel, to make a double screen by means 
of a sheet of toxide of copper red, and a sheet of cobalt 
blue glass, which screen will permit the extreme red ra: 
only to pass, and which give the films the deep tint already 
mentioned. If a > repared by the battery method, and 
not annealed, be p hind such a screen, and exposed to 
sunlight foran hour or two, according to the intensity of the light 
at the time—or, better still, if it be thus exposed for a day or two 
to diffused light—it will become a deep violet colour or almost 
black. Upon then using it to photograph the spectrum it 
gives bright colours on a black ground; white light falling 
upon it exercises a whitening effect to some extent. Reds 
and yellows come out well on plates thus pre ‘ag 

Particulars about the characteristics of the photographs 
thus obtained, and about the working details of the great 
advance which has been made in heliochromy this year, will 
be given in the second and concluding part of this article. 








INSTITUTION OF NAVAL ARCHITECTS.—A summer meeting of this 
Institution will be held this year in London, in connection with the 
a Naval Exhibition, on Thursday, July 23rd, and the two 
following days. A limited number of papers will be read. An 
excursion will be to Chatham eaeeed, to the Royal 
Naval Exhibition, and to various ship and engineering works. 


THE INSTITUTION OF CIVIL ENGINEERS.—The following gives the 
names of the officers of this Institution elected last Tuesday :— 
President—George Berkley. Vice-presidents—Harrison Hayter, 
Alfred Giles, M.P., Sir Robert Rawlinson, K.C.B., Sir Benjamin 
Baker, K.C.M.G., LL.D., F.R.S. Other Members of the Council 
—William Anderson, D.C.L., John Wolfe , Edward Alfred 
Cowper, Sir James N. Dou lass, F.R.S., Sir Douglas Fox, J. Clarke 
Hawkshaw, M.A., Charles Sastde, Sir Bradford Leslie, K.C.1.E., 
George Fos Lyster, James rgh, Sir Guilford L. Moles- 
worth, K.C.I.E., William Henry Preece, F.R.S., Sir Edward J. 
Reed, K.C.B., F.R.S., M.P., William Shelford, Francis W. Webb. 


TUBES FOR HIGH-PRESSURE PETROLEUM Marns.—An important 
application of Mannesmann tubes was made the subject of a paper 
read at Berlin on the 4th inst. by Dr. Werner von Siemens, from 
which the following extracts are taken :—Messrs. Siemens and 
e are owners of copper works at Kedabeg—Ural. Owing to 
the difficulty of procuring coal on advantageous terms in that 
district, the works had for a number of years to rely upon wood 
fuel, when the enormous increase in its consumption caused the 
administration to seek other means of heating furnaces, &c. 
Petroleum being abundant in the neighbourhood, and the supply 
of massud, the combustible residue of petroleum production, — 
both cheap and plentiful, it after a preliminary trial, 
decided to burn the inferior kinds of petrofeusa in furnaces 
specially constructed for the Pon ag by Mr. Frederick 

iemens, The only remaining difficulty consisted in providing 
means of conveying the liquid fuel to the level of the 
works, as the town of Kedabeg is situated at an altitude 
of 1000 yards above the petroleur and massud stores, Tooth- 
wheel or wire-rope railways were found to be too expensive 
for the purpose, and therefore it was decided to convey the 
materials by means of a tube main. The high elevation of the 
works necessitating a working pressure of about 100 atms. 
or 1500 1b, to the square inch, Mannesmann weldless steel tubes 
were ~— The main, which was completed in April last, 
consists of tubes 4in, internal diameter by jin. thick, and its total 
length about fifteen miles. The tubes were rolled by the Mannes- 
mann works at Romatau, Austria, and tested to a pressure 0 
200 atms. The connections being formed by screwed and socketted 
joints, the necessity of packing was dispensed with by accurately 
a the threads, e_ application of Mannesmann tu 
proved so satisfactory to Messrs. Siemens and Halske, that they 
contemplate an extension of the main comprising the whole 
distance from the wells to the works. This success will doubtless 


encourage the proprietors of other works similarly situated to con- 
sider the ad ity of adopting the same means of obtaining 
their fuel supply. 
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LETTERS TO THE EDITOR. 
(Continued from page 425.) 


SINGLE UV. COUPLED LOCOMOTIVES. 


gm,—The magnificent run of Caledonian engine No, “123,” 
of which you gave a most interesting and instructive diagram in a 
recent number, may serve asa suitable text on which to say a 
few words relative to the increasing use of single-driving engines 
in the conduct of express passenger traffic. For many years, 
locomotive superintendents in this country resolutely set their 
faces against this class of engine, as being unsuitable for ordinary 
express traffic ; and, excepting upon two lines, the coupled engine 
has virtually constituted the national type of —— engine, as in 
America. e two exceptions have been the Great Western and 
Great Northern Railways. Of these, however, the former appears 
to have adhered to the fom gts ye engine chiefly because a con- 
siderable number of b and narrow-gauge locomotives had 
already been built in the days of lighter trains and smaller 
coaches, and all activity with regard to these engines was confined 
to the partial rebuilding and general renovating of them, as such 
attentions became necessary. Moreover, the Great Western is a 
notoriously level line, built regardless of expense when locomotive 
traction was in its infancy and the powers of the infant steam were 
as yet engine: a and the easy nature of the road is essentially 
favourable to the employment of light, fast engines. In this 
instance, therefore, it may be seen that the present locomotive 
management has passively tolerated, rather than actively adopted, 

e single-driver. 
ie ‘Great Northern, on the other hand, with the locomotive 
department, of which Mr. Patrick Stirling has been associated for 
a considerable number of years, has stoutly advocated single 
wheels, It is well known that, upwards of twenty years since, Mr. 
Stirling instituted a series of experiments with single and coupled- 
wheel } tives of practically similar dimensions upon the by 
no means easy road at his command, and the result of his careful 
trials led him unhesitatingly to declare in favour of the single 
engine as superior in both freedom and economy. With similar 
trains this c of — had an undoubted advantage. It 
generally beat the coupled engine in point of time from King’s- 
cross to Potter’s Bar, a distance of nearly thirteen miles, almost 
all the way up hill, with gradients varying from 1 in 105 for two 
miles to 1 in S00 for a continuous stretch of eight miles. Since 
that period Mr. Stirling has practically built no coupled engines 
for express traffic; and as the gradually increasing weight and 

of the trains required more boiler and cylinder power than 
could be obtained from the 7ft. engines, which had come victori- 
ously from the experiments, he shortly designed that magnificent | 
class of bogie engines, already illustrated in your pages, which 
for appearance and power stand well in the front rank of English 
locomotives. 

As a proof of the foresight with which their designer regarded 
the future, it may be mentioned that the newest engines of this 
class differ but little from the designs originally made more than 
twenty yearsago. They weigh somewhat heavier—45 tons 3 cwt., 
in place of 384 tons, of which 17 tons are on the driving wheels, 
instead of the original 15, There is less heating surface, caused by 
a more judicious distribution of tubes and the abolition of the 
water midfeather in the fire-box, and sundry minor alterations 
have been effected in accordance with the requirements of modern 
practice ; but to all intents and —— No. 776, turned out of 
the shops to take part in the Newcastle Exhibition of 1887, is 
identical with the first engine of this type, built to the plans of 





It a rs that this class of locomotive possesses sufficient 
alkene poner for ordinary express work. Loads of from ten to 
twenty-six coaches are taken out of King’s Cross with ease at 
running speeds up to fifty-five miles per hour; and loads, 
including engine, tender, and train, of more than tons, have 
been run at an average rate of forty-five miles per hour over 
the Great Northern road, with its ruling gradient of 1 in 200. 
Evidently, then, these engines perform a duty equal to that 
exac rom the most powerful types of coupled | tives, and 
many well-known specimens of the theoretically more capable 
four-coupled engines might be mentioned which would fail if 
hitched on to so heavy a load as that above stated. These fine 





bogie engines, to which attention has been so fully drawn, are 
noteworthy as having influenced to no small degree the present 
neral adoption of the single-driver. They stood almost alone 


or many years, subjected to considerable adverse criticism ; but 
they have emerged from the ordeal with credit. 

During all these years, however, single-drivers were not entirely 
abandoned; but they were built tentatively, and almost timidly. 
On the Great Eastern Mr. Sinclair had six wheeled singles, with 
7ft. drivers, which were peo tint eclipsed by the late Mr. 
Massey Bromley’s outside cylinder bogie engines, of a type similar 
to the Great Northern singles, but smaller and lighter. e North- 
Western had its Pandoras; and the inside cylinder engines of 
the “373” type, concerning which little is now remembered 
except that they were rather ‘‘ previous,” as the Americans would 
say, being too heavy for iron permanent way, and very severe on 
the coal sheet. Mr. Conner built, in 1862, magnificent 8ft. singles 
for the Caledonian, some of which even now do credit to their 
designer, and put later productions to shame. These, and many 
others, were in existence; but they were somewhat sparingly 
employed, especially when the great proletariat, the third-class 
passenger rose to be an important factor in the dividends of 
railway companies. 

With the influx of the third-class travellers, trains increased in 
size and weight almost twofold, and the weaker engines went to 
the wall. Then came the of the coupled engine. Excepting 
the Great Northern, every line turned to this type to run their 
new and improved coaches. Even the late Mr. Stroudley, who 
had experimented successfully with the ‘‘Grosvenor” and its 
single-driving brethren, had to follow the stream, though his 
original genius oo the second pair of drivers under the smoke- 
box. The coupled engine grew apace with the trains, until the 
trains seemed to score a victory, and double-engine running was 
resorted to. Then came a reacti The y ane was not, 
as a rule, so economical as the single-driver. Certain y, it was not 
so free in running. But two coupled engines, with the pilot 
kicking up dust to heat the other’s ings, were too much, After 
due trials, it was generally found to be cheaper to run the trains 
in two parts at five-minute intervals ; for the coal bill and repairs 
bill for double-engine running became serious, Then, with lighter 
trains, why such powerful engines? So gradually the time became 
ripe to abandon the coupling-rod. 

Several lines have, during the last few years, been experimenting 
with single-driving engines, with so much success as to indicate 
their general adoption. The Manchester, Sheffield, and Lincoln- 
shire Sed off boldly, departing from their coupled bogie type. 
Mr, Charles Sacré designed a six-wheeled engine, weighing 404 
tons, with outside cylinders 17}in. by 26in., and single wheels 
7ft. Gin, in diameter. The weight available for adhesion is in 
excess of 174 tons, and these engines are employed most suc- 
cessfully in forwarding the Great Northern Manchester express, 
with many local fast trains, over a hard road, at high speeds. 
They are notably good starters, and get away from stations with 
fair loads in fine style, Thecoal consumption compares favourably 
with that of the larger coupled bogie engines, 

A new feature in the shape of the sand-blast is largely responsible 
for further experiments, The Midland set to work cautiously 
with a coupled engine on the northern part of its road, the side-rods 
were removed, thus converting the locomotive into a single driver, 
and the new sanding arrangement was crucially tested. Since 





these trials resulted favourably, the now famous engines of the ‘‘ 26” 
class were built at Derby, to Mr. S. W. Johnson’s designs, with 
inside cylinders 18 by 26, and a heating surface of 1240 square feet ; 


tons being placed on the 7ft. 4in. single wheels. Within a reason- 
able limitation of load, Mr. Johnson declares these engines to 
compare favourably with his well-known coupled locomotive in ae 
respect. It may be concluded that the designer is satisfied wit 
engines that can draw trains weighing 143 tons, exclusive of engine 
and tender, over the Midland gradients at a booked of 53 
miles per hour. A similar class, but wita larger driving wheels, 
have followed the ‘‘ 26” type, and Mr. Johnson has now a number 
of single engines running with the best and fastest trains. 

Prior to the appearance of Mr. Johnson’s ‘‘ No, 26,” Mr. ps en 
Drummond, of the Caledonian Railway, built the engine whose 
splendid run you lately chronicled. Single-drivers need no justi- 
fication when the work of this fine 7-footer is in evidence. Although 
the train in question was light, consisting of four North-Western 
coaches, weighing only seventy-seven tons, the character of the 
road and the fine s up the banks abundantly testify to the 
latent resources of the engine; and this class has proved capable 
at less speeds of dealing with far heavier trains on the same 
gradients fully as easily asthe best type of coupled engine. 

But perhaps the most striking examples of single engines are 
those introduced by Mr. T. W. Worsdell, on the North-Eastern 
Railway. While associated with the Great Eastern, Mr. Worsdell, 
in conjunction with Herr von Borries, had patented his two- 
cylinder type of compound locomotive, and had, indeed, already 
built for that line some fine coupled bogie engines embodying the 
principle. On assuming the superintendence of the locomotive 
department on the North-Eastern, Mr. Worsdell, who had every 
reason to be satisfied with his invention, placed a large number of 
compounds on the metals, four and six-coupled. Of single-drivers 
he had, so far, built none; but two years since he produced his 
first, with cylinders 18in. and 26in. in diameter by 24in., and 
driving-wheels 7ft. 1}in. in diameter. This class of engine weighed 
42 tons 17 cwt., 18 tons being on the drivers. Still not wholly 
satisfied, Mr. Worsdell has since built what may fairly be termed 
a magnum opus. The latest type of compound is the largest engine 
—certainly the largest single engine—that has ever been placed 
upon an English railway. Weighing 46 tons 13 cwt., of which 
13 tons rests on the single wheels, 7ft. 7jin. in diameter, with 
cylinders 20 and 28 by 24, this type of bogie engine represents the 
extreme limit of size and power. It was an engine of this class— 
five only have been built as yet—which broke the record of extreme 
speed during its preliminary trials. Details of the trips, together 
with full particulars of the engine, have already appeared in these 
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pace does not permit of any description of the later six-wheel 
Great Northern and Great Western singles. The former especially 
have been eminently successful. In all the cases mentioned the 
single has shown a decided superiority over the four-coupled 
engine in speed and economy, within a certain limit of weight. It 
is more free in motion, and more economical in repair, chiefly 
owing to the absence of the coupling-rods. The changes that may 
be brought about in the nature of express passenger traffic in the 
course of time are difficult to predicate. But it seems to be clearly 
understood that for express trains to be fast, and at the same 
time economical, they must be reasonably light. The long heavy 
train is er St Prepon ro hard to draw ; as confirmation of this 
may be noticed the extraordinary coal bills and other expenses of 
American locomotives. With light trains single engines are as 
capable of dealing as the more hampered four-coupled locomotive, 
Therefore, to the former class the locomotive superintendent in the 
future is most likely to turn his attention. 


Ealing, W., May 11th. GEO. FREDK. BIRD. 





FORCE AND MOTION. 


Sir,—I am afraid you are joking with me in your editorial note, 
with regard to force and motion. The stone presses the finger as 
much as the finger presses the stone; well and good. You say 
this is the same as saying that ‘‘the stone resists the push of the 
finger, just as much as the finger pushes the stone.” The words 
** the stone resists ” either imply that the stone —_ a force to 
something, or — do not. I presume they do. e push of the 
finger is either a force applied to the stone, or itis not. I take it 
that it is a force applied to the stone. Therefore the words “the 
stone resists the push of the finger,” either mean that the stone 
applies a force to the finger, or that the stone applies a force to 
another force, viz. : the force which the finger applies to the stone. 
I cannot find even here the second force applied to the stone, which 
will put the stone in equilibrium, and I should be truly obliged if 
you would get three or four forces and apply them to one another 
so as to fold one another up into a neat parcel, and send it me per 
—- post. I do not know anything about how you can apply 
a force toa force. You can apply a force to a body, and to define 
force so as to cover this is bad enough; but you, Sir, calmly ask 
me for a definition of force which would make something else than 
unintelligible nonsense of the application of a force toa force. I 
could not do it. I would not try to do it for worlds. Itis justa 
regular Boojum, this force applied toa force. Newton saysnothing 
about it. The existence of stress seems to imply that there is no 
such thing as the application of a force to a force—but perhaps 
stress is the application of a force toa force. Only if it is, stress 
is not equilibrium. So that even so, = do not get the stone 
in equilibrium. Where, in fact, in this passage, does Newton 
say that there are two forces applied to the stone? It is not per- 
missible to assume that, because the stone applies a force to the 
finger, an equal force, in the same direction, is ap lied to the 
stone. Newton does not lay this down; it is incapa fe of demon- 
stration by purely abstract reason, and can be flatly contradicted 
by experiment. 

What I want you, Sir, to state explicity is, whether you 
believe that the pressure of the stone on the finger is a force applied 
to the stone, and to point out where Newton says that it is. 

Newcastle, Co, Down, May 24th. Maurice F, FitzGEra.p, 





REPAIRING A MARINE ENGINE. 


Sir,—A large comes steamer, owned by an eminent shipbuilder 
in Liverpool, recently broke the propeller shaft and stern tube 
whilst on a voyage from India to Belgium. She was towed into 
Algiers by another steamer which belongs to the same owner. At 
the time of the accident the engineer on duty was at the 
further extremity of the tunnel from the engine-room. The 

of the engines on being suddenly relieved of all stress can be 
imagined when they were developing over 2000 I.H.P. before 
the accident. The engines did not become a total wreck ere the 
steam was shut off from the cylinders, which fact reflects credit 
on the substantial design and construction of these eagines. 
They are of the tri-compound three-crank type, and were built 
by a firm of engineers and — on the Clyde who are 
famous constructors of substantial machinery. 

The work of renewing the stern tube and propeller shaft was 
intrusted to the ship’s engineers. They accomplished the opera- 
tion successfully, after sufficient cargo had been discharged to 
raise the eye of the stern-post out of the water. The new tube 
and shaft were sent to Algiers from England. The end of the 
tube was larger in diameter than the diameter of the eye of the 
stern-post. To overcome this difficulty, the stern tube was attached 
to and supported against one of the shaft-coupling faces, so that 
the axis of the tube would coincide with that of the shaft. By a 
modified arrangement of the steam turning gear attached to the 
main engines the required revolutions were given to the shaft and 
tube, slide rest was secured opposite a part of the tube, and 
the requisite reduction of diameter effected. The local assistance 
and advice of Lloyd’s agent at Algiers proved to be of value to the 
engineers. 

A very sensitive governor is attached to these engines; it has 
been of service for ordinary racing in a seaway, but would have 
been—had it been in gear—completely demoralised with such an 
instantaneous acceleration as took place with the engines when 
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these bogie engines weigh 43 tons 13 cwt. in working order, 





the shaft gave way. An absolutely trustworthy and efficiently 






automatic method of controlling marine or other engines after a 
breakdown of this kind has, I believe, yet to be produced. 
Antwerp, May 25th. BARSALLOCH. 





THE VALUES OF y AND J. 


Smr,—I must decline to discuss Mr. Bower’s changes of front. His 
reiterated recapitulations of Laplace’sand other formulas, dressed in 
different guises, entail an unwarrantable waste of your valuable space. 
Mr. Bower should feel that a man of hisstanding ought not to attempt 
to discredit the results of experiments deemed warty of being quoted 
by a man of Herschel’s standing. What authority has Mr. Bower for 
stating that the £ velocity obtained by the Chilian experiments 
was not due to the altitude of the place of observation? I am not 
surprised to find that the experiments so highly approved of by 
Mr. Bower were made for the express purpose of determining the 
value of y. The express object, however, does not add to, but 
detracts from, their trustworthiness, 

Mr. Bower states that great care was taken to preserve the 
pros intensity of sound. I am sure your readers would like to 

now what sort of sound corresponds with the true value of +. 
Mr. Bower ought to have specified the objections raised by Sir 
William Thomson to the air compressor diagram method. feel 
very confident, however, that Sir William Thomson was not 
criticising the method described by myself, but something 
analogous to the method suggested by Mr. Bower, by which 
it is not a to get even approximately correct results. 
If Sir William Thomson at the lecture referred to in 1869 cor- 
rectly described the method of determining y, recommended 
by myself, and objected to it as inaccurate, he could not have 
understood it. Such a position, however, in the case of Sir 
William Thomson is quite untenable, and we must, therefore, 
perforce conclude that Mr. Bower misunderstcod what he heard in 
the lecture in the year 1869. Apart from the liability to personal 
and instrumental errors common to all experiments, the method I 
have suggested is practically perfect. 

Mr. Bower does not seem to be aware that Regnault’s value of 
the specific heat of air at constant pressure does not in the least 
depend upon the actual value of J, and will, therefore, always 
remain the same, whatever value of J may be adopted. 

The exact value of , obtained from the experiments approved 
of by Herschel, is not, as inadvertently stated, 1°346, but 1-354. 
The experiments were made by two French savants—M™M. Clements 
and Desormis—who published the results in the Journal de 
Physique, in November, 1819. A full description of the method 
adopted is given by Herschel, and anyone who carefully studies 
that description must feel satisfied that the value of yy cannot 
differ much from 1354. Witt1aM DoNALpson. 

May 27th. 


Sr1r,—Referring to the sketch attached to my letter upon this 
subject, and ie ished in your last issue, I should point out that 
the cylinder D, instead of being continuously rotated, might be 
caused to do so just at the moment that the plunger was released 
by also releasing an independent weight acting upcn D through 
the intervention of a fine wire wound round about it. The weight 
of D, and of the actuating weight being known, the velocity of 
rotation after any number of revolutions would also be known. I 
note another communication from Mr. Donaldson, and only have to 
say that the gentlemen who made the experiments upon the 
velocity of sound in dry air made them as nearly as possible under 
the same conditions as those under which M. ult’s were 
conducted, thus eliminating moisture, the action (?) of the pampas, 
&c., that your correspondent refers to. 

I wish Mr. Donaldson would give up attacking Rankine through 
the agency of Maxwell’s statements, for I am considerably past 
being influenced thereby. I have repeatedly asked why Mr. 
Donaldson was surprised that, practically speaking, twice two are 
four, and what the dynamic specific heats of air, as also y, have to 
do with J. I can apparently get no answer. All the other 
portions of Mr. Donaldson’s letter that were correct I knew all 
about years ago. AnTHONY 8S, Bower. 
St. Neots, Hunts, May 25th. 











THE PROCESS OF SILVER PLATING. 


Sir,—I must plead guilty to the indictment of your corre- 
spondent ‘R. B. P.,” in your issue of the 22nd inst. I have 
never seen the Sheffield process of silver plating done. The 
process, as described in my book, formed the subject of a letter 1 
received from a manufacturing jeweller residing in Birmingham. 
I have frequently seen round bars of base metal coated with silver, 
and have taken part in the work. The cleanly-shaved bars are 
rolled in a coat of silver foil, and placed in a furnace. When 
deemed hot enough by the workman the bars are taken out of the 
furnace, and the coat of silver foil burnished whilst hot into the 
surface of the bar beneath. No flux whatever is used in this 
process, nor does the temperature of the furnace rise high enough 
to fuse the metals. It will be seen that this differs from the 
Sheffield process of silver aur. described by ‘‘R. B. P.,” and 
I think it probable my Birmingham friend may have seen silver 
plating done as described in his letter to me. 

I am inclined to agree with “R. B. P.” respecting the etymo- 
logy of the word ‘‘ plating,” and its application to silver plating. 
As I consider the Elmore process of copper plating to be on its 
trial, I have not mentioned it in my book; where also a description 
of the process would, in my opinion, be somewhat out of place, as 
it is not so much a process of copper plating as one for the solid 
electro-deposition of copper. G. E, Bonney. 

London, May 23rd. 





Str,—The process of plating such articles as forks, fish knives, 
&c., as now carried out at Sheffield, consists in first cleaning and 
then coating the metal—nickel or a copper alloy—with soft solder. 
Silver foil is then cut to shape with a ad of scissors, laid on the 
surface to be plated, and gone over with a tinsmith’s soldering bit. 
The process requires great dexterity, and leaves, I think, nothing 
to be desired for that class of work. WICKER. 

Sheffield, May 26th. 


IRON AND STEEL WORKS IN CHINA. 
Srr,—In reference to the article under the above heading in your 
last issue, would you allow us to state that this plant co 
entirely designed by us—our contract with the chin ese Govern- 
ment being to give certain results—all details and even sizes being 
left tous. In our contract we had to — a general manager, 
and managers over each department, and are responsible that the 
works are capable of turning out the stipulated quantity of 
material. The only officials yet appointed are Mr. Hobson, the 
general manager, and Mr. White, an erector. The Mr. Johnson 
mentioned has lately gone out as draughtsman, having been pre- 
viously in a subordinate — in our drawing-office, and is in no 
way responsible for the designs. 
(For the Tees-side Iron and Engine Works Company) 
2 Panton, General Manager. 
Middlesbrough, May 25th. 


HOW TO BECOME AN ENGINEER. 

Sir,—I think it would bea great help to inland engineering pupils 
wishing to become marine engineers, if some of your readers would 
give us the benefit of their experience, as to the best means of 
doing so, when we are out of our time, and to the advisability of 
going into some marine shop for a short time or straight on toa 
ship, and in each case whether we should be paid, or further pre- 
miums would be required. In the qualifications for certificates of 
competency in ‘‘ Reed’s Hand-book,” it says for a second class—(a) 
‘* He must have served an apprenticeship to an engineer for three 
years... and one year at sea.” (b) ‘‘He must have served four 
years at sea.” Of course that would mean one of the two? 

6, North Gate-street, Warwick, J. W. PURSER. 





May 26th. 
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Street railway trafic.—Statistics have been prepared of fifty lines 
of street railway, ten operated by cable, ten by electricity, and 
thirty by animal-power. The ten cable roads cost 26,351,416 dols. 
including <a, and in 1890 carried 101,995,695 passengers, 
at a cost of 3,286,461 dols. The operating expeuses were 14°13 c. 
per car mile, and 3-22 c, passenger. The length of track, 
including sidi is 143 miles. The ten electric roads had a total 
mileage of 67°22 miles, and cost 2,426,285 dols., a uip- 
ment. They carried 8,031,214 passengers, at a cost of 326,961 dols., 
and the operating expenses were 13°21 c. per car mile, and 3°82 c. 
per passenger. e operation of these was less settled and 
uniform than that of the cable and animal-power roads. The 
thirty animal-power lines aggregated 552 miles of track, and cost 
22,788,277 dols. including equipment. They carried 190,434,783 
passengers, at a cost of 6,986,019 dols. The operating expenses 
were 18°16 c. per car mile, and 3°67 c. per passenger. The cost 
per car mile from 9°39 to 21°91 c. on cable roads, 8:34 to 36 04 c. 
on electric roads, and 9°10 c. to 27°02 c. on animal-power roads. 
Of the ten electric roads under consideration, nine were operated 
by the trolley system, using overhead wires, and one by the storage 
battery system. The electric railways show the least expense per 
car mile, and the greatest expense per passenger, the cause of 
which is that these lines, according to the statistics, have the 
lowest number of passengers percar mile. The cable railways cost 
seven times as much per mile of street occupied as the electric 
roads, but the passenger traffic was about six times as great, 
showing that cable railways attain their greatest efficiency with a 
very heavy traffic. The animal-power lines include some of the 
largest and most expensively equipped, which accounts for the ap- 
parent showing that the cost is only slightly greater than the 
electric, the latter being —< a less expensive class. 

Brooklyn relief sewer.—A large relief sewer is being built at 
Brooklyn, N.Y., to remove the pressure on the regular sewerage 
system during heavy rainfalls. The total length is 12,400ft., of 
which 9400ft. are in tunnel. The lower part of the tunnel is 10ft. 
diameter for a distance of 1000ft., then 12ft. diameter for 3200ft., 
l4ft. for 4000ft., and 15ft. diameter for 800ft. Beyond this, and 
approaching tidewater, the section becomes elliptical, with the 
major axis horizontal, and near the outlet it has vertical side 
walls, an invert bottom, and a flat roof of iron beams and brick 
arches. The tunnel is mainly in loose sand and gravel, which 
makes the work slow and difficult. The working shafts are from 
35ft. to 65ft. deep. On the axis of the main tunnel a pilot tunnel 
6ft. diameter is run. The pilot is built of boiler plates 12in. wide 
and 3ft. long, bolted together, the rear plates being taken off and 
bolted on to the front end as the hea a The rear 
end of the pilot ery inside the completed portion of the main 
tunnel, and its shield is kept about 15ft. in advance of the wider 
cutting. As the soil from the main tunnel is removed from 
around the pilot the timbering and centering are put in, and 
braced by radial timbers from the pilot. The work progresses 
about 4ft. per day at each working face, or 100ft. per week in all. 
Each gang of men works ten hours per day for six days of the 
week. The tunnel is lined throughout with brick. <A portable 
track of narrow gauge, with small iron cars, is used for conveying 
the material excavated to the shafts, and for bringing in supplies. 

Fast passenger trains.—A few weeks reference was made to 
the fast express between New York and Washington, making the 
2274 miles at an average speed of miles per hour. The run is 
over the Central Railroad of New Jersey for 30 miles, made in 
36 minutes, or at 52 miles per hour. Then over the Philadelphia 
and Reading Railroad for 60 miles, made in 73 minutes, or at 50 
miles per hour. Then 136 miles over the Baltimore and Ohio 
Railroad in 2 hours 55 minutes, or at 47 miles per hour. At 
Havre de Grace, Md., the train slows down over a bridge 6000ft. 
long, and at Canton, Md., it is ferried more than a mile across 
the river to Baltimore. Allowing for stops, ferries, slowing down 
at bridges and the track tanks, it is evident that:to make time a 
speed of over 60 miles an hour must be maintained in places. The 
train consists of four cars, which are painted blue ; this express 
over this route being known as the “‘ Royal Blue” Express, and 
the arms of the States of New Jersey, Pennyslvania, Delaware, 
and Maryland, through which the train runs, are painted on a 
shield on the side. ere are two ordi passenger cars, 65ft. 
long, weighing 70,000 lb. ; a parlour car of the same size, weighing 
74,000lb., and a combined dining and car, weighing 
80,000lb. The dining-saloon seats twenty-four persons. The 
passenger cars are finished in mahogany, and are fitted with 
smoking-room and lavatories. The train is lighted by the Pintsch 
compressed gas system, and heated by steam. Each road uses its 
own engine, and all of them use the American or eight-wheel type, 
having four coupled driving wheels and a four-wheel leading truck 
or bogie. The Philadelphia and Reading Railroad uses an engine 
with Wootten fire-box. 

Express locomotives.—The “‘ Royal Blue” express train between 
New York and Washington is hauled over the Baltimore and Ohio 
Railroad by an ree pants engine—with four coupled driving 
wheels and a four-wheel leading truck. Cylinders, 20in. by 24in.; 
driving wheels, 78in. diameter; truck wheels, 36in. diameter ; 
boiler, 58in.; diameter of barrel of jin. steel. There are 251 iron 
tubes, 2in. diameter, 11ft. 10in. long. Heating surface :—Tubes, 
1544 square feet ; fire-box, 143°45 square feet ; total, 1687°45 square 
feet. The fire-box has a fire-brick arch, and is 9ft. by 2ft. 9in. 
inside. Rocking grates are used. The smoke-box is of the exten- 
sion type, with straight stack. Height from rail to top of stack, 
14ft. 9in. The frames are of hammered iron, made in two sections, 
the pedestals forged solid with the main frames. Driving-wheel 
tires, 3in. thick ; rear pair flanged, 5fin. wide; front pair plain, 
7}in. wide. Hammered iron axles, with journals 8in. by 94in. The 
pistons are of cast iron, piston-rods and double bar guides of steel, 
crossheads of cast steel, with brass bearings. The cylinders are of 
close-grained cast iron, and are oiled by sight-feed lubricators. 
The fuel is soft coal and coke. Driving-wheel base, 7ft. 6in.; total 
wheel base, 21ft. 1lin.; wheel base of engine and tender, 46ft. 10in. 
Weight in working, 116,000 lb., with 76,000 Ib. on thedriving-wheels. 
The tender is carried on two four-wheel trucks, with 36in. steel- 
tired wheels, and with brakes on both trucks. The tank has a 
capacity of 3500 U.S. gallons, and is fitted with a water scoop for 
tracktanks. The journals are 3fin. by 7in. Weight of tender in 
working order, 70,000lb. They were builtat the Baldwin Works. 

A railway to Cextral America.—iIn the fall of 1890 the Corpus 
Christi and South American Railroad Company was o! ised to 
build a line from Corpus Christi, in Texas, to Panama, a total 
distance of about 2150 miles. The surveys have been made, and a 
fairly easy route obtained, except for about 150 miles in Mexico, 
in rising from the coast to the central plateau. The main line will 
be from Corpus Christi to Brownsville, Tex., 150 miles ; Tuxpan, 
300 miles further, with a branch 175 miles long from Tuxpan to 
the city of Mexico. From Tuxpan the line will run 50 miles to 
Tehuantepec, and 50 miles beyond will strike Guatemala, which it 
will cross by a stretch of 650 miles to Nicaragua, 350 miles across 
that State to Costa Rica, and then another stretch of 400 miles 
to the southern terminus. There will be tangents 90 miles long, 
and the maximum grade for 650 miles will be 20ft. per mile. The 
present railway distances from New York to the city of Mexico 
are 3649 miles by the El Paso route—Mexican Central Railway, 
standard gauge ; 3210 miles by the Eagle Pass route—Southern 
Pacific Railway and Mexican International Railway to Torreau, 
and thence Mexican Central Railway, standard gauge; and 
miles by the Laredo route—Mexican National Railway, narrow 
gauge. The distance by the new line, which will be a distinctly 
coast line as far as Tuxpan, will be 2619 miles, and it will be 
standard gauge, thus giving the shortest route for through cars. 
Concessions have been granted by the several Governments, and 
it is stated that work will soon be started, and that contracts have 
been given out for rails, engines and rolling stock. Labour will be 
cheap, Mexican peons working for 25c. to 75c. per day. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Costs of production in the Staffordshire iron trade have this week 
been slightly lowered by the reduction of wages which has been 
decided upon, and this has assisted the improvement which last 
week was beginning to be apparent. 

Hence on ‘Change on Thursday—this afternoon—in Birming- 
ham, and also on the previous day in Wolverhampton, a rather 
more cheerful tone was apparent, though it was admitted that 
such progress as there was was not of a character calculated to 
warrant very much congratulation as yet. However, such as it is 
it is welcomed, as it was decidedly needed. 

The new returns show a further reduction upon the previous 
returns, which were 24 per cent, below the } sa Hho average. 
The Northern scale having just given the men a reduction of 
24 per cent., the Midland iron workers would be liable to a 5 per 
cent. reduction, but as the Midland scale is in abeyance till June, 
wages will be regulated mainly by the Northern scale, plus the 6d. 
per ton to the Staffordshire men in lieu of Northern extras. This 
reduces Staffordshire puddlers’ wages to 8s. 3d. per ton. 

The manipulations of the Scotch Syndicate are being watched 





Legislation in the chain trade continues to occasion considerable 
interest in Staffordshire. It is noted here that as the “ Bill to 
amend the law relating to Factories and Workshops” will be 
brought before the House of Commons early in June, the Execy. 
tive Committee of the National Amalgamation of Chainmakers’ 
and Chainstrikers’ Association have forwarded their annual report, 
which contains evidence from ‘‘ unprejudiced sources ” bearing 
upon the question, to the whole of the members of Parliament, In 
the report it is pointed out that half of the females who work at 
chainmaking are not wives and daughters of chainmakers, but of 
miners and other labouring men. number of the employers in 
the chain trade, in the Cradley Heath and adjoining districts, 
have decided to erect factories to accommodate their workmen, 
which would considerably reduce the number of out-workmen, and 
will cause the abolition of a large number of what are known as 
**domestic shops.” 

The late Mr. Carmi A. T. Rollason, of Handsworth, was well 
known upon the Birmingham Iron pry, be the senior partner 
in the firm of Rollason and Slater, of the “ggg > Ironworks, 
Shropshire, and of Richard-street, Birmingham. Mr. Rollason, 
who was forty-four years of age, was born at Coseley, and 
was originally engaged in the iron trade at Bilston, He 
afterwards removed to Richard - street, Birmingham, where 
he established extensive wire works and a manufactory for 
rivets, clout nails, and wire chains. This concern, which gave 
employment to about two hundred hands, was carried on with 





with interest in the Midlands. Whilst makers hereabouts would 
be glad enough of a fair ground for raising prices, they cannot as 
yet regard the lifting of Scotch and Middlesbrough warrants as the 
effect of legitimate trading, and the result is that they meet here- 
abouts with but scant success, when in consequence of the Northern 
position they quote higher rates for native brands, They are 
certainly making an attempt to raise prices somewhat, but con- 
sumers will not respond, and the gulf between quotations and 
prices therefore widens. 

Those finished iron firms are doing most who make a variety of 
manufactures, the concerns who confine themselves to bars or 
sheets alone not being busy. 

Consumers’ stocks are known to be low in several departments, 
and where specifications are being sent in to complete orders 

for a couple of months or so ago the consumers ask for 
early delivery. arked bars are quoted £8, merchant sorts 
£6 6d. to £7, and common £6 ds. to £6. Engineers and 
agricultural implement makers are ordering considerable quantities 
of bars just now, whilst cable and chain bars are also being turned 
out for the Admiralty and for private shipbuilding firms. Shoe 
and tire bars move fairly well. Branded bars are being rolled for 
Australia. 

With regard to the sheet iron trade, working up descriptions are 
in fair demand, and some good orders have lately been given out 
for best stamping sheets, but aged plain sheets for galvanisin, 
— remain in much part neglected. Singles are quo 
£6 15s. to £7, and doubles £7 to £7. 5s. and £7 7s.6d. Galvanised 
sheets are not being sold freely, but makers are hoping that the 
South American and Australian demand will before to improve, 
though the continued overstocked condition of the Australian 
market does not seem to promise very well. 

Ata — meeting of the sub-committee of the Sheet Trade 
Wages Committee of the Midland Iron and Steel Trade Wages 

, in Wolverhampton on Wednesday, progress was reported 
in the endeavour to obtain uniformity. in wages. 

Hoops are in improving demand at about £6 10s., and there is 
also rather more business doing in tube and strip. The gas strip 
branch of this last department is indeed busy, and the proposal 
made at last week's meeting to increase the basis price from £6 5s. 
to £6 10s, is considered by many to have been a reasonable one. 
The postponement of the question, however, is perhaps as well just 
now, since higher prices, until the improvement in demand becomes 
stronger, might operate as a check upon business. 

Wire rod makers report a satisfactory call. Fencing wire is in 
vow A gw foreign inquiry, and some considerable lines have been 
—_ by district firms for telegraph wire, both for home and 

ndia. 

Plate and angle makers have no reason to complain, for they are 
experiencing a good volume of business from constructive engineers, 
and also from some of the wagon-building firms. 

Midland steel manufacturers appear to be in somewhat better 
case than some of their Cleveland colleagues above alluded to. 
They find a moderately active trade moving just now, some good 
contracts having been taken for ~— and bars, and also for tees 
and angles ; whilst slabs and blooms are also in satisfactory 
inquiry. Manufacturers complain, however, of the lowness of 
prices. A few orders have lately been placed for Welsh steel for 
district tin-plate makers, the quotations in such cases being about 
£5 5s. for Siemens blooms, and £5 7s. 6d. for Bessemer tin bars; 
with Bessemer blooms £5, and Siemens bars £5 7s. 6d. 

With reference to crude iron, an average number of furnaces 
continue in operation. The threats of some of the Midland pro- 
ducers to damp dowr have as yet received no practical execution. 
The position is still receiving consideration, but it is perhaps 
slightly improved upon the opening of the present quarter, and 
producers appear to be inclined to wait a little longer to see if the 
recovery will gradually strengthen. This is a significant sign that 
stocks are low not only with consumers but also with producers, 
and this fact is being pointed to as a satisfactory indication of the 
state of things that may be expected to prevail during the rest of 
the quarter. Foundry pig iron has a quicker sale than forge. 
Part-mines are quoted from 45s, to 50s., and cinder sorts 39s. to 
40s. For best foundry 70s. to 80s. is asked, and for cold blast 
98s. 6d. to 100s. A few inquiries for this last-mentioned class are 
being received just now from chilled roll makers. Derbyshire and 
Northampton brands range from 44s. to 46s, 

Coke consumers are able to. obtain supplies at much more easy 
terms than at the opening of the quarter, and they are placing 
only for immediate requirements, expecting a still further fall as 
the summer advances. Cleveland and Derbyshire descriptions are 
se 16s, 6d. to 17s., delivered, and Durham foundry sorts from 

. to 22s, 6d. 

Good time is being made at most of the collieries, for the demand 
for most classes of fuel keeps up well. From 8s. to 10s. is being 
quoted for forge coal, and 11s. to 12s. for furnace. 

The engineering yards and heavy ironfounders are generally 
busy. The high price of fuel of late has given an impetus to the 
demand for water heaters, condensers, and other fuel-saving 
apparatus. Railway machinery and appliances are in good request. 

or machine tools some large lines = lately been received in 
this district for the Indian and Chinese Governments. Hydraulic 
presses are being made for textile baling in India and other foreign 
markets. 

An inventor and manufacturer well known in the iron trade, not 
of the Midlands alone, but of the other trade centres of the king- 
dom, has _ passed away—we allude to the death of Mr. 
Thomas Oakes, of Dudley—at the advanced age of eighty-three 
years. Mr. Oakes has been associated with the South Stafford- 
shire iron industry for sixty years, and was formerly a er in 
the firm of Blackwell, Jones, and Oakes, of the Ketby 1 Iron- 
works and Collieries, which were dismantled some years ago. In 
later years, Mr. Oakes was connected with the large ironworks and 
blast furnaces belonging to Messrs. Cochrane and Co., at Wood- 
side, Dudley, a firm vhich was founded by the late Mr. Alexander 
Brodie Cochrane, who was a brother-in-law of Mr. Oakes, both 
having married daughters of the late Mr. William Hughes, of 
Kingswinford. The deceased gentleman had a practical knowledge 
of pig iron smelting, and was the inventor of numerous appliances 
in pig iron melting ame Asa constructor of blast furnaces he 
was well known throughout almost every district where iron 
smelting is carried on. 








grea’ , and was one of the few wire-drawing businesses 
which tided over the period of bad trade which prevailed some 
years om This result was secured by avoiding those fields in 
which the German competition was most felt, and limiting produc- 
tion to what was wanted for local consumption, the rivet works 
themselves taking a large part of the output of the wire mil!s, 
About ten years ago Mr. Rollason was joined by Mr. Slater in the 

uisition of the Wombridge Ironworks, which included sheet 
mills and plant for producing wire rod. The works gave employ- 
ment to about one hundred and fifty hands. Mr. Rollason, who 
was not a very robust man, died on the 24th inst. from congestion 
of the lungs. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manche.ter.—The effects of the Whitsuntide holidays have only 
been gradually working off during the past week, and business 
both in the iron and coal trades of this district has been but 
ey resumed. At many of the collieries there has beea a 
more than usually pee stoppage, some of the pits not 
getting into actual full work again until well into the present 
week, Soest, however, from the holidays, trade generally is in 
an unsettled condition; there are increasing indications of the 
unsatisfactory outlook to which I have referred in recent reports, 
and there is a general aa to restrict operations into as 
narrow a compass as possible. The present speculative boom in 
pig iron warrants, although it has temporarily helped to strengthen 
the position of makers, is only tending to still further complicate 
the unsatisfactory condition of trade increasing the feeling of 
uncertainty with regard to the possible outcome in the future, 
whilst the position of manufacturers of iron is rendered still more 
difficult. In the iron-using industries there are indications of 
lessening requirements, and the period would seem to be steadily 
but surely a proaching when it will become an absolute necessity 
that there shall be a d of production, both as regards 
wages and the price of raw material and fuel. 

The Manchester Iron Exchange on Tuesday was but moderately 
attended, and business generally was only partially resumed after 
the holidays. For pig iron, however, prices showed a further 
hardening tendency, to some extent no doubt owing to the con- 
tinued strong tone in the warrant markets; but on the part of 
buyers there was no disposition to follow the upward movement in 
prices, and except where merchants and consumers were absolutely 
compelled to place out orders, no transactions of any moment were 

ut through at current rates. Makers, however, in most cases 
Going well sold for the next month or so, are indifferent about 
bocking further orders at present, and in some instances are not 
actually quoting at all in the 9 market. With regard to Lanca- 
shire pig iron, the dispute with the workmen is still unsettled, and 
the local furnaces continue damped down, with the result that 
Lancashire makers have very little iron to offer beyond what they 
have to deliver to meet the requirements of their regular customers. 
Quotations for local brands consequently remain little more than 
nominal, as where makers are prepared to sell they are asking 
something like 47s. to 47s. 6d., less 24, for foundry qualities 
delivered equal to Manchester, which is considerably above even 
the top price for district brands of equal quality. 

For both Lincolnshire and Derbyshire iron, makers have stiffened 
up somewhat upon the prices quoted last week, and for delivery 
equal to Manchester forge Lincolnshire is not now quoted under 
43s. 6d. to 44s., with foundry qualities firm at 45s., whilst Derby- 
shire ranges from 6d. and 44s. for forge to 48s. and 48s, 6d. 
for foundry, less 24. In outside brands prices also show a further 
advance, good foundry Middlesbrough not being quoted under 
about 49s. 4d. to 49s. 10d., with Eglinton averaging 57s., net cash, 
delivered equal to Manchester, but of the last-named iron there is 
practically little or nothing to be bought for ——_ delivery. 

The manufactured iron trade remains without any appreciable 
improvement. Representatives of North and South Staffordshire 
houses on ‘Change report more business coming forward in the 
above district, and the leading houses are firm at £6 per ton for 
bars delivered equal to Manchester. lly, however, the forges 
are still only kept indifferently employed from hand to mouth, and 
notwithstanding the hardening up in the price of raw material, 
they are enabled to get no better prices for their finished goods, 
Lancashire bars not averaging more than £5 17s, 6d.; hoops, £6 to 
£6 2s, 6d.; and sheets £7 5s, to £7 7s. 6d. per ton, delivered in 
the Manchester district. 

ia the steel trade business continues very quiet, both as regards 
raw and manufactured material. For hematites prices remain 
about 60s. per ton, less 24, for good foundry qualities, with billets 
quoted at about £4 17s. 6d, net cash, delivered equal to Man- 
chester. In steel wae the business giving out either for boiler- 
making or shipbuilding purposes continues extremely small, and 
prices show a weakening tendency; for the best boiler-making 

ualities the current market price does not average more than 

7 5s. per ton, although makers do not quote under £7 7s, 6d. per 
ton for mee | to consumers in the neighbourhood of Manchester, 
whilst steel ship-plates have been sold as low as £6 7s, 6d. to 
£6 8s, 9d., delivered ex steamer Liverpool. 

The condition of the engineering trades remains without 
material change from what I have reported for some time past. 
Most of the leading industries throughout this district are still well 
employed with the orders they have on the books, but new work is 
coming forward but indifferently, and, as a rule, can only be 
secured at considerably lower prices than have recently been 
obtainable. Machine tool makers seem to be in the best position 
with regard to prospects for the future, most of the well-known 
firms in this district still reporting a fair amount of new work 
still coming forward, but even in this department there 
are evidences of slackening activity. Amongst locomotive 
builders there is also less work coming forward, and this 
only at com ratively low prices. In the marine engi- 
neering and shipbuilding trades the outlook is anything but 
satisfactory. Marine engineers report absolutely no new work of 
any moment giving out, whilst as regards shipbuilders, although 
there are moderate inquiries stirring, these do not result in actual 
orders, and except that Messrs. Laird Bros., of Birkenhead, are 
kept busily employed upon contracts with one or two new vessels 
recently put down, there has been little or no new work secured on 








a ees ee oS a. f 





May 29, 1891. 


THE ENGINEER. 


435 





—.- 





the Liverpool side of the Mersey for some time past. Labour and 
wages questions also give a discouraging outlook to the future, and 
employers feel themselves compelled to be very cautious about 
entering into forward engagements owing to the uncertainty which 
prevails as to the action the men may take, The fifty-three hours 
movement has now extended to Liverpool, and the employers 
there have under consideration demands from the men similar to 
those which have recently been conceded in the Manchester dis- 
trict. In addition to this there are wages questions in one or two 
Lancashire centres which are causing local disturbances of trade, 
and generally the workmen seem unable or unwilling to ise 
the fact that there isan tindoubted decline of industrial activity 
and that all these further demands which are _— put forwa 
by increasing the cost of production unly lessen the chances of new 
work being secured. _ 

A new type of engine governor, the construction of which 

resents some features of considerable interest, is being introduced 

y Messrs, Schaffer and Budenburg, of Manchester. This 

vernor takes the form of an automatic expansion regulator, and 
is of the nature of an inertia governor, being actuated from the 
slide valve spindle, and the driving strap being thus dispensed with. 
The governor valve spindle carries a rotary balance wheel or 
pendulum, which is connected by means of a spring with the 
slide valve-rod. Owing to the action of the inertia of the balance 
wheel upon the spring, the movement of the governor equilibrium 
valve is inc or reduced as the speed of the engine is increased 
or decreased, and in consequence an earlier or a later cut-off is 
effected and the speed of the engine regulated. So long as the 
speed of the engine is sufficiently slow to enable the spring to 
overcome the inertia of the — the valve is fully opened. If 
the speed is rigid great the balance wheel would be practically 
stationary, and the valve would remain closed, the spring alone 
being actuated by the excentric rod. Between these extreme 
limits there is a certain speed at which the valve would open to 
the normal extent, and this speed would vo ge upon the weight 
of the —— ww eee the aeons of spring, the governor 
regulating the engine to this particu Ag sg 

A considerable amount of ingenuity has of late been displayed 
in effecting improvements in the now largely-used typewriting 
machine, and I have had an ee inspecting a new 
machine which has been brought out in Manchester, termed the 
“Gardner,” which is a complete departure from several of the 
well-known machines at present in use. One of the chief features 
in this new machine is that it dispenses with the somewhat com- 
plicated key-board that is generally employed, the ‘‘ Gardner ” 
machine having only thirteen type-keys from which seventy-eight 
different characters, comprising every sign used in ordi busi- 
ness, can be produced, The types being carried on a little 
revolving sleeve or barrel of very small diameter, afford the further 
advantage that the style of type can be readily changed by simply 
employing several barrels with different styles of lettering, these 
barrels being easily rep] ding to the character of t ve 
required. Another special feature is a sliding ram independent 
of the keys, except as regards its release, which forces the paper 
against the types at the proper time, thus insuring that the paper 
and the type are brought together in a perfectly straight line, and 
a further improvement is that the troublesome inking ribbon com- 
monly used in fast typewriters is replaced in the “Gardner” by a 
small felt roller, which is re-saturated every few weeks, effecting 
a considerable saving in ink, whilst the colour can be changed in a 
few seconds, 

The better qualities of round coal, suitable for house-fire 

rposes, continue in active demand, and, with the recent pro- 
onged stoppages of the pits for the Whitsuntide holidays, supplies 
in many cases are barely sufficient to meet present requirements, 
with the result that prices have been fully maintained at late rates. 
best coals averaging 12s. to 12s. 6d., seconds 10s. 6d. to 11s., and 
common house-fire coals 9s. to 9s. 6d. per ton at the pit mouth. 
Other descriptions of fuel for steam and general manufacturing 
pu are, however, only in moderate demand, with a tendency 
in the direction of a decreasing demand. Common round coals for 
steam and iron-making purposes are, if anything, easier, although 
not quotably lower in price, and range from 7s. 9d. to bs, 6d. per 
ton at the pit mouth, according to quality. Engine classes of fuel 
continue plentiful in the market, with common slack generally a 
drug, pod pushed for sale at extremely low figures. To some 
extent, I understand, this is due, not only to a slackening off in 
the salt and chemical trades, but to the fact that in the last-named 
branch of industry recent re-arrangements of plant have made it 
more economical to use better qualities of fuel than have hitherto 
been employed in this branch of industry. At the pit mouth bu 
averages 78. to 7s. 6d., the better qualities of slack 6s. to 6s, 6d., 
with commoner sorts offering freely at 4s. per ton. 

With to gas coal contracts, the general tendency of prices 
isin the direction of a slight giving way upon those which were 
obtainable last season, and for good Derby gas coals at the pit 
mouth 10s. per ton would seem to now represent the full average 
figure that is obtainable. 

The shipping trade remains quiet, and low prices have to be 
taken, ordinary descriptions of steam coal being eng A obtainable 
at about 9s, 6d. per ton delivered at the ports on the Mersey. 

Barrow.—There is a quieter trade in hematite pig iron this week, 
but this is mainly shown in prices, Warrant iron is down at 
53s, 8d. per ton, net cash, and makers are doing business at 54s, 

r ton net, f.o.b., for mixed bers of B quality. The 

quiry on home account has slightly improved, and particularly so 
from steel makers; but there is not much doing in forge and 
foundry qualities, Stocks of iron in hands of makers do not repre- 
sent a heavy tonnage of metal, and it is evident on all hands that 
makers are determined to keep down the output to as low a puint 
as possible, in order to a holders of stocks from exerting so 
much influence as they have done in the past on the prices of iron. 
Local makers believe more in the policy of restriction than in the 
effort which is being made to prevent so-called gambling in 
warrants, 

Stocks of hematite have been further reduced during the week 
to the extent of 2837 tons, leaving the stocks still in hand 143,397 
tons, or a decrease of 65,988 tons since the beginning of the year. 
There are only 39 furnaces in blast, and 38 are standing idle, while 
46 were in blast in the corresponding week of last year. 

The shipments of pig iron and steel from West Coast ports have 
been on a comparatively low scale throughout the year, and this 
prospect is fully maintained with regard to the future. The ship- 
ments of pig iron for the week represent 7245 tons, compared with 
10,943 in the corresponding week of last year, a decrease of 3698 
tons ; and the shipments of steel represented last week 10,917 tons, 
compared with 11,453 tons in the corresponding week of last year. 
The aggregate of shipments last year of pig iron was 222,550 tons, 
compared with 205,750 tons this year, a decrease of 16,800 tons ; 
and the a te of steel shipments this year is 190,886 tons, 
compared with 219,629 tons in the corresponding period of last 











year, 
The steel trade is not in a satisfactory position in any of its 
aenene. Bessemer pig iron is in fair but not brisk request, 
the orders in hand do not represent a heavy weight of metal 
for forward delivery. The demand is not vigorous nor even spirited, 
and the orders which can be seen in the immediate future do not 
give much promise of brisk activity throughout the year. Heavy 
rails are 4 lls. 6d. per ton for heavy sections net f.o.b., while 
light sections are at £5 10s., and colliery sections at £6 15s, per 
ton. There is a steady business in steel shipbuiling material, and 
orders have been rather more plentiful lately. Ship plates are at 
£6 5s. per ton, and some orders are noted at ta rae ; angles 
are at £5 10s,, and steel boiler plates at £7 2s. 6d. per ton. In 
the general steel trade there is not much doing. Blooms, tin 
plate bars, billets, and slabs are quiet. Hoops still remain 

y. and a fair trade is doing in heavy steel castings. 

Shipbuilders are not fully employed, as the orders in hand had 
largely been di of before the receipt of the new order which 
was last week placed in the hands of the Naval Construction and 





Armaments Company, for the building of two steamers for the 
Peninsular and Oriental Steam Navigation Company for the 
carriage of cargo and passengers. These steamers will be 6000 tons 
deadweight each, and have triple-expansion engines of 2500-horse 
power. Other orders for steamers are expected at Barrow, although 
there is but a very limited inquiry for new ar 

Iron ore is easier in tone and easier to buy, and the consumption 
is still very small. Ordinary qualities are quoted at 10s. per ton 
net at mines. 

The coal and coke trades are steady, but orders are coming 
to hand but slowly, as the consumption is very small. Coke is 

uoted at 18s, 6d. to 20s, 6d. per ton delivered from East Coast 
urnaces, 

A fair amount of activity is beginning to show itself in the works 
of the Tubular Frame Wagon Company at Barrow. The work of 
building bogie trucks has commenced, and the company expects 
to be able in about two months to deliver fifteen trucks per day, 
and make all the materials, including the wheels, the castings, 
and the tubes, at the works. Orders are already largely held on 
foreign, colonial, and home account. 

The shipping trade is quiet compared with last year, and there 
are reduced exports of both pig iron and steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE pig iron trade has improved a little during the past week. 
Consumers have been making purchases, and this has no doubt 
strengthened prices. Hematite pig iron may be said to have 

vanced ls. per ton, and common forge iron about the same. 
Makers are offering the former at 58s. to 59s. per ton, and the 
latter at 42s. per ton. The speculative market still continues in an 
excited state, and as the prices of warrants are above makers’ 
prices, the effect is to increase the quantity of iron in the public 
stores, For some days past this has been going on. 

There is no change in the quotations for the principal classes of 
coal, except a perceptible easing in to manufacturing fuel. 
Household coal remains at the old figures, but lower rates are daily 
anticipated. Steam coal continues in good demand at former 
~_ gas coal is a trifle less in request, and rates, if anything, are 
weaker. 

A better feeling is evident in the marine business, as several 
good orders for ships have been placed during the last few days, 
and numerous new inquiries are out. The prices of steel ship- 
anc and angles are now down ata figure almost as low as the 
lowest ever accepted before the last shipbuilding spurt. The 
Sheffield district has ceased to have any direct interest in this 
material, but the lowness of present prices should encourage new 
orders for ships requiring shafting, boiler flues, heavy steel cast- 
ings, &c., for the manufacture of which so great facilities exist 
here. The quotations fur railway material continue steady, as 
there is a fair demand. 

The new local industry of the Serve patent ribbed tubes 
is attracting increased attention, and engineers who at first smiled 
at the idea, are getting more reconciled to tubes with internal 
wings, for which they predicted all kinds of disaster in use. It is 
characteristic of the country that the United States up to now 
have shown the earliest appreciation of the merits of this tube, and 
the most important orders have been received from that country. 
The recent experiments made in New York by the well-known con- 
sulting engineer, Mr. Roelker, on behalf of John Brown and Co., 
Sheffield, with a vertical boiler—the experiments extending over 
fourteen days—must give a further decided impetus, as the results 
were found even more favourable than expected. 

The Master Cutler of Sheffield—Mr. Robert Colver—was one of 
the a at the anniversary festival of the Iron, Hardware, and 
Metal Trades Pension Society, on Tuesday. In proposing the 
toast of ‘The Iron and Steel Institute,” he expressed the utmost 
confidence in the iron and steel trade of this country. He had no 
sympathy with those weaker brethren of the Institute who, on 
theif return from America last autumn, refused to be comforted, 
because, as they conceived, England was beaten in the struggle for 
on in the iron and steel industries. He knew America 
well. He knew what the manufacturers there could do, and what 
they could not do, and he said fearlessly that England was ahead 
of all the world. It might be that in fulness of time England 
would decline and fall, but this at least they might say, that at no 
previous period of her history had she shown herself to possess the 
vital elements of national greatness more strongly than in their day. 

Several local companies are intimating the results of their 
trading operations for the year and half-year. Ruston, Proctor, 
and Co., Lincoln, pay 74 per cent., reduce the will account by 
£12,692, and carry forward £1049. Richard Hornsby and Sons, 
Spittlegate, Grantham, announce interim dividend for the half- 
year of 3s, 3d. per share on ordinary shares—£8 paid-up—and at 
the rate of 6 per cent. per annum on preference stock. e Nee’ 
send Rolling Mills Company reports a disappointing result for the 
year, which it attributes to the serious decrease in the volume of 
trade since September last. The Hallamshire Steel and File Com- 

ny pays £1 per share—£15 paid-up—compared with £1 2s. 6d. 
or the previous year. Although the profit is less, the shareholders, at 
the meeting on the 27th inst., expressed themselves fully satisfied 
with the result a the high prices of fuel. William 
Cooke and Co., Tinsley Steel, Iron, and Wire Works, for the year 
ending March 31st, 1891, report a continued serious fall in prices 
of all classes of iron during the last twelve months, while there 

been no commensurate reduction in the prices of: fuel and 
labour. Under these circumstances they consider the year’s work 
to be favourable. After paying interest on preference shares and 
all other charges, there is a profit of £4032, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


ON account of the continued excessive gambling on and great 
unsettledness of the warrant markets, almost all legitimate busi- 
ness has been suspended this week, buyers confining their pur- 
chases to iron for immediate requirements only. Probably no one 
practically engaged in the iron and steel industries is deriving any 
advantage from the present state of affairs, except it may be the 
Cleveland ironmasters, who are called upon to send considerable 
quantities of their iron to Scotland, where, b of the higher 
prices of Scotch warrants, consumers are the gainers by several 
shillings per ton in purchasing Cleveland iron. On Wednesday of 
this week Scotch warrants were fully 12s. 6d. per ton above those 
of Middlesbrough, whereas in the ordinary course of trade 
they are not more than 4s, 6d. or 5s. above, and at one 
time last year were even 5s. below Middlesbrough. As it 
only costs about 5s. per ton to deliver Middlesbrough iron 
to the Scotch founders, the latter at present can buy it 
delivered to them at 7s. 6d. per ton less than Scotch iron costs 
them. Naturally the Scotch founder will not continue to buy 
Scotch iron when he can purchase good iron at so much cheaper a 
figure, and the consequence is that stocks in Connal’s warrant 
stores at Glasgow have begun to increase within the last week, 
after having declined at the rate of 4000 or 5000 tons per week for 
more than two years. At the same time, the stock of iron in 
Connal’s stores at Middlesbrough is increasing, the quantity held 
on Wednesday night being 122,373 tons, or 3428 tons increase on 
the previous Wednesday; but that is not because people have 
ceased to buy them. It is due to the fact that when prices of 
Middlesbrough warrants shot up at the beginning of last week, and 
were so much above makers’ iron, people sold warrants largely, 
and since then those who had not the warrants have mn 
buying makers’ iron and sending it into store, so that they may 
be able to complete their contracts when the delivery of the war- 








rants falls due. A good deal of business has thus been done in 
Middlesbrough warrants during the last ten days, their cheapness 
in comparison with Scotch directing attention to them asa good 
investment. But if Cleveland ironmasters are doing a much 
larger business with Scotch founders and other consumers, this is 
counterbalanced by a smaller trade with continental and local con- 
sumers, for the gambling in warrants is paralysing all regular trade, 
and is ey re the depression. There could not be a better 
argument for the necessity of some such measure as the Pig Iron 
arrants Bill than the course of the market during the last two 
months. It has been altogether the sport of the ‘‘ bulls” and 
“bears,” and regular traders have not had any say in the 
determination of prices. Gambling in warrants is worse 
than gambling on the Stock Exchange or cn horse races. 
Neither of these two affect any industry, but gambling in 
warrants does incalculable harm to the profits and wages of those 
who have practically to live by the industry. The present isa 
urely artificial state of affairs, and no legitimate business of any 
importance can be expected as long as this contest between the 
London “ bulls ” and Glasgow “‘ bears” is waged. It was believed 
that it was almost at an end last week, but has been resumed 
with as much intensity as ever this week, and the wealthy London 
tors continue to make the ‘‘ bears” smart very severely ; 
indeed, some of the latter have had to succumb. 

The price of Cleveland No. 3 ‘pig iron has risen from 40s. 6d, to 
4ls. this week for immediate delivery, buyers ——— wanting 
it for sending into the public stores. As 41s, 10d. cash was the 
price of Middlesbrough warrants on Wednesday, buyers were 
ready to pay 40s. 9d. for makers’ iron, because they could then 
make the warrants at a profit, and they mostly sold their warrants 
at between 42s, and 42s. 6d. last week. Some sales of No. 3 were 
made at 40s. 6d. on Tuesday, but since then more has had to be 
paid, as warrants advanced. No. 4 foundry pigs are quoted 39s., 
and grey forge 38s, 6d., and these are in good request for Scotland ; 
but the inland consumption is poor and declining, as the depression 
increases in the finished iron trade. Mixed numbers of Easi Coast 
hematite pigs are quoted 52s. per ton, a figure which must be 
looked upon as cheap, seeing that warrants are more than Is. 6d. 
above that, and that Scotch warrants, which are usually 5s. below, 
are now 2s, 3d. above. The shipments of y Ape from Middles- 
brough this month to the 27th reached 73,887 tons, as compared 
with 70,943 tons in April to 27th; but the continental demands 
continue very disappointing. It is satisfactory to know that there 
is no likelihood of a stoppage of work at the Cleveland ironstone 
mines, as was threatened if the employers insisted on further 
reducing wages at the end of this month, fur the men thought 
they were really entitled to a 5 per cent. advance. The dispute 
has been settled by the agreement to allow the present wages to 
continue in force until July 6th. 

The dulness and unprofitableness of the finished iron and steel 
trades could hardly be greater than at the present time, very few 
of the works are fully employed, and orders on the books are 
lessening fast, with little received to replace them. The lack of 
business is so great that Messrs. Bolckow, Vaughan, and Co, have 
found it necessary to give a fortnight’s notice to all the men 
employed at their Eston Steel Works, and at their engineering 
works at Middlesbrough, the number being about 3000; and they 
include not only the ordinary workmen, but also the foremen and 
draughtsmen. When it is considered that the Eston Steel Works 
turn out when fully employed between 5000 and 6000 tons 
of rails, sleepers, angles, and plates, it will readily be compre- 
hended that the stoppage of such a place must be disastrous to 
the district. These works were stopped all last week. About 
£4 10s. at works is quoted for heavy rails, but buyers will not pay 
even that low figure. In Scotland a better demand for plates and 
angles is reported, but that is not the case here, while some of 
the manufacturers ask £5 12s. 6d. for iron plates and £6 2s, 6d. 
for steel plates, both less the usual 24 per cent. discount and f.o.t., 
but business has been done at 2s. 6d. per ton less. Iron ship 
me are £5 5s., and steel angles £5 15s., both less 24 per cent. 
and f.o.t. 

Sir Raylton Dixon and Co., of the Cleveland Shipyard, Middies- 
brough, have booked an order for a steamer of 5500 tons for the 
Peninsular and Oriental Company. The Scotswood Shipbuilding 
Company, a new company, have opened a shipyard on the higher 
reaches of the Tyne. Mr. Elsee is the managing director and Mr. 
Mackenzie the general manager. 

It has been decided to sell the Cast Steel Foundry, Middles- 
brough, which has been idle for the last two or three months. 
The establishment was formerly known as the Roseberry Steel 
Works, and includes two foundries, new plant for machining 
heavy castings, and all the necessary machinery for producing 
stern frames, rudders, &c. 

The be at the manufactured ironworks in this district are to 
be reduced 3d. in puddling and 24 per cent. in other forge and mill 
wages from the 30th inst., the average realised price of finished 
iron having declined to £5 15s, 10°32d. in the last two months. 

The pipe makers at Messrs, Cochrane, Grove, and Co.’s Ormesby 
Foundry, Middlesbrough, who have been on strike for many a 
month, have returned to work this week, agreeing to the 5 per 
cent. reduction of wages which the firm claimed. e employers 
said that prices having fallen further since the strike commenced, 
an even larger reduction would have been justified. They had lost 
a 10,000 ton order for pipes through the strike. The enginemen 
and crane men were also on strike, but have returned. Altogether 
about 1000 men were concerned in the dispute. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

TuE Gl w pig iron market has been very irregular this week. 
Prices of tch warrants opened on Monday at 53s. 6d. cash. 
The demand was very small, and the quotation rapidly fell to 
52s. 14d. On Tuesday, however, the price was screwed up by the 
“bulls” to 54s, 6d., and renewed proof was thus given of the 
ability of the London syndicate to control the market. The 
unsteady nature of the prices and the violent fluctuations that are 
taking place have greatly limited the amount of business, 

The demands for special brands of makers’ iron is fairly active, 
and prices are comparatively steady. Coltness f.o.b. at Glasgow, 

r ton, No. 1, is quoted at 62s.; No. 3, 56s.; Gartsherrie, No. 1, 
Fos. ; No. 3, 56s.; Langloan, No. 1, 61s. 6d.; No. 3, 57s.; Sum- 
merlee, No. 1, 60s.; No. 3, 55s. 6d.; Calder, No. 1, 60s.; No. 3, 
55s. 6d.; Clyde, No. 1, 588; No. 3, 55s.; Carnbroe, No. 1, 
55s. 6d.; No. 3, 55s.; Govan, No. 1, 55s.; No. 3, 54s. 9d.; 
Glengarnock at Ardrossan, No. 1, 59s. 6d.; No. 8, 52s.; Eglinton, 
No. 1, 51s. 6d.; No. 3, 50s. 6d.; Dalmellington, No. 1, 53s.; 
No. 3, 51s. 6d.; Shotts at Leith, No. 1, 6ls. 6d.; Carron at 
Grangemouth, No. 1, 62s. 6d.; No. 3, 55s. 

The shipments of pig iron from Scottish ports in the week 
amounted to 5699 tons, as compared with 10,189 in the corre- 
sponding week of last year. There was ship to Holland 943 
tons; Russia 675; Canada, 350; Germany, ; India, 163; Aus- 
tralia, 175; China and Japan, 147; Spain and Portugal, 136; 
Belgium, 60; United States, 50; other countries, 225; the coast- 
wise shipments being 2485 against 5393 in the same week of 1890. 

The reduction of stocks in the warrant stores has ceased, and a 
considerable quantity of iron is now being put into store. It is 
understood that this is — done for the purpose of making up 
warrant lots which were broken during the time the furnaces were 
out of blast. 

Rather more attention is being paid to hematite pig iron. The 

rices of Cumberland hematite warrants have been advancing in 
Geaew market on account of the large reduction that has been 
taking place in stocks, It is doubtful, however, if steel makers 
can afford to pay high prices for hematite at — As a matter 
of fact, work is bec to have been suspended since Thursday of 
last week at the Clydebridge Steel Works owing to the advance in 
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the price of hematite and the difficulty of obtaining a proportionate 
rise in the value of manufactured steel. 

There is a slight increase in the output of hematite pigs at the 
Scotch ee but the current production is still rather less 
than one-half what it was at this time last year. The price of 
hematite ore delivered in the Clyde from Bilbao ranges from about 
ppm ee! oem eek th ped Glasgow } 

ing the past w ere was ship from ww loco- 
motive engines and tenders to the value of £10,314; sewin 
machines, £7153 ; nana Sees steel goods, £13,493 ; an 
general iron manufactures, 803. 
The steel trade is in a somewhat oe condition. There is 
a good inquiry for girders and joists, and there is also some im- 
rovement in steel bars. Several orders for shipbuilding steel 
ve likewise been placed, but the work in the market is still on 
the whole insufficient to keep the works going full time. Steel 
angles are quoted at £6 to £6 2s. rel ge my =| £6 5s. to 
£6 7s. 6d. ; bars, £6 10s. to £6 15s. ; boiler plates, £7 to £7 5s. ; 
and sheets £8, all less 5 per cent. discount for delivery in Glasgow 


In the finished iron trade there is a lack of activity. The 
makers of best bars report that there is rather more inquiry for 
shipment. Sheet makers also speak in a more encouraging way 
with reference to the trade, some of them stating that fresh orders 
received in the past week or two are fully one-half larger than has 
been the case for some time back. it there is no improvement 
to note in the main branch of the trade, and the competition 
amongst makers is very keen ; the lowest ie of common bars is 
quoted at £5 15s.; second grade, £6; hi; grade, £6 2s. 6d.; 
best bars being 10s. per ton higher, and the rates being all subject 
to the usual 5 per cent. discount. There has been rather more 
inquiry for iron rivet bars; the price of these was not long ago as 
low as £5 7s. 6d., but it has been gradually advancing, and makers 
now quote £5 12s. 6d. less 5 per cent. 

In consequence of the award of 24 per cent. reduction in wages 
in the North of England, a similar reduction will, according to 
custom, be made in this district, and will take effect during the 
next two months. It will afford some little relief to the makers, 
who have been hampered with too high costs of production. 

The — department of the coal trade continues fairl 
active, al ough the demand is not quite so brisk as it was a wee 
or two i 
at the 
7s. Od. to 8s.; ell, 9s. to 9s. ; splint, 8s. 3d. to 8s. 6d.; and 
steam, 10s. 6d. to lls. The supply of dross is exceedingly plentiful, 
and prices, especially of inferior qualities, are tending downwards. 

A conference of Scottish miners’ delegates was held in Glasgow 
on Monday, at which arrangements were made for ———s 
the miners’ union in the western district. Reports were also given 
in from several localities stating that applications made to the 
~ for an increase of had been altogeth 
ful. It appears that efforts also been made to ascertain from 
what districts coals were being shipped to Belgium to supply that 
country during the miners’ strike there, but no accurate information 
had been elicited upon the subject. 











WALES AND ADJOINING COUNTIES. 
(From our own C 

THE coal trade—steam in particular—continues remarkably 
steady. Some expectation of a falling off has been entertained, 
now that the continental strike has been brought to a close, but, 
so far, there has been no diminution in the bulk of business. At 
all the ports the average has been well sustained, and prices show 
no change. , on Friday last, beat its record, and totals 
continue to mark the business at the Bute docks. me day 
this week two steamers between them cleared 6000 tons to Cape 


de Verde. 

Midweek on ” at Cardiff best steam was in good demand 
at 15s. 3d. to 15s. 6d.; seconds, 14s. to 14s. 6d.; and small steam, 
7s. Swansea quotations were: — Best steam, 14s. to 14s. 6d.; 
anthracite, 15s. to 16s. House coals are entering u n the usual 
summer phase, and lower gs prevail. At Cardiff Rhondda 
No. 3 is selling at 13s. to 14s.; and small at 9s. to 9s. 3d. 
Swansea prices the same. There is an impression that large house 
coal will see lower figures, but as there is a slight improvement in 
coke, small bituminous will probably get stronger. Coke is now 
selling at Cardiff from 19s. to 20s. furnace, and 21s. for foundry. 
— Seeniey is at 24s. to 24s. 6d. Swansea prices: 17s. 6d. to 
18s. furnace ; foundry, 20s. to 21s. 

The unremitting vigour at Cyfarthfa steel works is well shown 
by the fact, that notwithstanding the great make of coke at the 
rear of the furnaces, and at Ynyscoy, the management continues 
to receive large quantities of the best Rhondda brands. 

The whole power at Cyfarthfa is centred upon steel bar, from 
the tin-plate works, and judging from accumulated stock of pig 
there is a belief in the continuance of demand, notwithstanding 
the coming sto) of at least 80 per cent. of the tin-plate 
works, From this district, in addition to a large quantity of bar, 
I note a little improvement in tonnage of rails and bariron. The 
exports of the week include a noticeable cargo from Santos and 
Iquigue. This was only 773 tons, but if rioting only gave way to 
sendy business, rail requirements would soon be heavy. To San 
Francisco 750 tons were sent, and railway iron cargoes to South- 
am: and Bouceau, in addition to rails for Highbridge. 

e great event of the week has been the meeting of tin-plate 
manufacturers at Swansea on Tuesday, when the original decision 
to stop for ad month was es to. It was announced by -~ 
secretary that in consequence of special arrangements some works 
had already stopped, but that the great bulk would stop in July 
and a few in August. The total number of works consenting to 
this arrangement is seventy, comprising 396 mills, or, as stated, 
80 per cent. One effect is expected at once, that the tendency to 
drooping prices will be stopped. Newport is aiding well in the 
export fod rae From Swansea last week the export was 107,405 


— make from works 77,412, stock again reduced by 30,000 
xes, 

Judging from tonnage coming in, next week promises to be very 
heavy. is improving since the holidays, and works that 


are not going to close are ex to be busy. 

Quotations this week are as follows:—Cokes, 14s, 9d. to 15s. ; 
Bessemer, 15s. to 15s. 6d.; Siemens, 15s. 6d. to 16s.; ternes, for 
which demand is increasing, 28s, 6d. to 32s. 6d.; best c! > 
"ian vol being offered f i kk d Besse 

wer prices are ig offe: or ordinary cokes an mers, 
cal Sia, ob falta ont, i tanh tes oh OS % OL, 
other raw material high, they would suffer a loss to take the offers 


made, 

An old manager, writing to a local paper, cites the prevailing 
wages of tin-plate workmen, which show that if ordinary economy 
has “4 the month’s ang | will not, as some prophecy, 
great suffering :—Rollers, 10s. 114. per week; doublers, 
£2 1s.; furnacemen, £1 18s. 6d.; behinders, 18s. 7d.; shearers, 
£2 8s, 5d.; tinmen, £2 4s. 9d.; risers, 14s. 1ld.; assorters, 
£2 4s, 9d. The same authority gives the cost of a box of 
tin-plate cokes at 12s. 6d., but this, I believe, is open to doubt. 

. Tylor, an influential coalowner, has come to the front 
esting a harbour trust for Cardiff, so that necessary extension 
be carried out without the rivalry of re ports. His 
idea would be to ‘‘ pool” the several ports of iff at a certain 
number of years’ purchase; but the exceptional times like the 
present, and the of an increase, are difficulties in the way. 
An important coal valley—the Aber—is now beer opened out by 
the Rhymney Railway, which will form a valuable addition to its 
system. Some years ago the Rhymney Company obtained powers 
J form a ih ‘cantealicte fre about yt riches of the 
ley prevented cay rom sinking, ie powers 
Last year, having noted the ya erye in the valley and odjlnag 
valleys, powers were again obtained, and now there is the full 


l, the shipments are "meen? above the average 
erent ports. atG w harbour, main coal is quoted at | j95, 





energy showed in the formation of the line, which, as soon as it 
admits of the conveyance of machinery, &c., will be followed by 
the sinking of three pits. The estimated cost of line is £50,000, 

Interesting boring operations, by the Rock Diamond Boring 
Company, of the Aqueous Works, London, are being carried on in 
a virgin coal-field at Lianelly. In fact, east and west the coal 
field of Wales exhibits the greatest animation at present. 

Patent fuel is in brisk demand at Cardiff and Swansea at last 
quotations. The new patent fuel works of Mr. Westlake have 
— into the hands of Fisher, Renwick and Co., and will be 

own in future as the Pacific Works. The Atlantic Co. has just 
secured a contract for 20,000 tons of patent fuel for France, Over 


5000 tons were exported from Swansea last week. Imports in- 
cluded over 500 tons of pig, which still exhibits buoyancy. 
The Rhondda Colliers’ Association have d 





ided to support the 
eight hours’ movement. On this point opinion continues very 
divided. Wherever the majority is composed of young colliers, 
the eight hours’ movement is supported. Amongst the older men 
opposition is gaining ground, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

A SOMEWHAT brighter view is beginning to spread in relation to 
the general condition of the iron industry of this country. There 
seems to bea feeling gaining ground that the worst is over once 
more, and that instead of grumbling and fearing, it would now be 
more sensible and more profitable to make the best of existing 
circumstances. The reports concerning the state of the Silesian 
iron market are not as flourishing as might be desirable, at least so 
far as regards the pig trade. Here and there rather more business 
is reported to be stirring in finished iron, and some fairly large 
orders have been coming in in that department. 

The state of the Austro-Hungarian iron market may be reported as 
beingcomparatively favourable. Inthepigirontradea firm tendency 
is to benoticed, especially in foundry pig. The steel works are pretty 
busy, and a confident tone generally prevails, probably on account 
of some heavy rail orders that are holding out. A satisfact 


————. 
——_—__ 


metres at the price of 670,000 drachmen—has been tendered for by 
a Greek factory, must appear as a cheering symptom, 








LAUNCHES AND TRIAL TRIPS. 


On the 25th inst. Messrs, A. W. Robertson and Company 
launched from their Lea Shipbuilding Yard, Canning Town, E. 
the Lynmouth, the second of four steam tsautlons thle firm are 
building for Mr. G. Doughty, of Grimsby, for the North Sea fishing 
trade ; these vessels, which are built of steel to Lloyd’s highest 
rn ag 101ft, 6in. long, 20ft. 6in. beam, and 11ft. 10in, moulded 

epth, 

On Monday, the steel screw steamer Endsleigh, which has been 
built for Messrs, Bellamy and Co., of Plymouth, by Messrs, Sir 
Raylton Dixon and Co., took her trial trip from the Tees. This 
vessel is of the following dimensions :—Length over all, 290ft. 3in.; 
breadth, 39ft.; depth moulded, 21ft, llin.; with a deadweight 
capacity of 3500 tons, and is built on the web frame principle, with 
raised quarter deck and ial awning deck. Her engines have 
been fitted by Messrs, Blair and Co., Stockton, with cylinders 
2lin., 35in., and 57in., by 39in. stroke, which proved eminently 
satisfactory on the trial. 

On Friday last, Messrs. William Simons and Soper: launched 
complete from their yard at Renfrew the third of three steam 
hopper barges for the Corporation of Preston. The dimensions of 
the vessel are as follows:—Length, 130ft.; breadth, 24ft.; depth, 
94}ft.; and it has a hopper orn to contain 300 tons of dredg- 
ings. Engines will indicate 250-horse power. The vessel has been 
constructed under the direction of Mr. A. F. Fowler, and under 
the personal supervision of Mr, Henry Trelfall. The two former 
vessels, which have been launched within the last two months, are 
now at work at Preston. 

On Monday, the 18th inst., the s.s, Lake Winnipeg, belonging to 
the Beaver Line, sailed on her first voyage after undergoing con- 
siderable alterations; she has had her engines converted to the 
triple expansion type, sizes of cylinders now being 27in., 43in., and 








demand is coming forward in plates, especially for the heavier 
sorts. Pig iron is noted from 50 to 54 and 868. p.t. at works ; 
Bessemer, 56 to 59f.; bars, Styrian, 129fl.; boiler plates, 185f.; 
tank ditto, 145f.; galvanised sheets, 240 to 290f.; girders, 120 to 


The improvement on the French iron market progresses steadily. 
Producers being supplied with orders for some ths, and d d 
having become pretty te the raised quotation for bars has been 
introduced without difficulty, and 175f. is willingly paid. It is 
generally believed the firm prices of coke and of will tend to 
stiffen the general state of the pig iron business, at least with 
regard to prices. The rolling mills of the Departement Nord 
are satisfactorily supplied with orders, and the wagon factories as 
busy as they well can be. There is generally a brisk activity goin 

on at the plate and sheet mills; especially for the last-nam 

article a lively inquiry has been experienced of late. Old rails 
— most active demand, and the price consequently firm at 

. p.t. 

In Belgium the iron business, as well as every other industry, 
has of late been seriously affected and almost paralysed by the 
strikes. Grave syeprneceses were entertained in most centres, as 

litical motives had unfortunately got mixed up with the common 

bour and wages question. At present the excitement has 
quieted down, and work is again resorted to, but it will take a long 
time and much steadiness to regain what has been lost. 

On the Rhenish-Westphalian iron market there is only a mode- 
rate business doing generally. Pig iron is rather weak, both 
in price and demand, while the rolling mills, steel works, and iron 
foundries are, for the greater part at least, well employed. With 
regard to the business in iron ore, there has been a slightly im- 
proved demand coming forward in the Siegerland. For spathose 
iron ore M, 7°50 to M. 8 is given; roasted ditto, M. 10 to 11 p.t. 
net at mines. Nassau red iron ore is quoted M. 8°50 to M. 9 p.t. 
In Luxembourg-Lorraine red minette is paid with M. 3°20; in- 
ferior qualities, M. 2°40 p.t. at mines. ing the different 
sorts of pig iron, little change of importance can be reported, 
both in price and demand. Forge pig appears in slightly 
improved request, buyers leaving their former reserved posi- 
tion, to some degree at least. Still orders are not sufficient 
to secure anything like full employment; in some specially 
favoured cases only the blast furnaces have work in hand 
till A Rhenish- Westphalian forge quality is quoted M. 52 
to 53; No. 2, M. 49, 50; No. 3, M. 45. The spiegeleisen business 
has satisfactorily developed at unchanged price, M. “ie being 
still paid. Foundry No. 1 is noted M. 71; No. 3, M. 60 p.t.; 
basic, M. 48. Bessemer is rather neglected and may be had in the 
Siegerland at under list quotation, which is, for the 10 to 12 p.c. 
grade, M. 57 to 63 per ton. In the malleable iron branch a lively 

emand is still reported to be coming forward in bars. Girders 
are also in fair inquiry, although the business done in that article 
is not by any means to be compared to what it was last year. The 
o business is somewhat irregular. The fact is the works 

isagree with each other, and prices are consequently more or less 
unsettled and depressed. In the sheet trade the improved 
tone has hitherto n —¥! well maintained, but doubts are 
expressed whether this will last long. Latest tenderings show a 
slight retrograde movement in the prices for railway materials. 
Sleepers were offered lowest at M. 124 p.t., others going up to 
M. 129 p.t.; for fish-plates M. 133 p.t. was the lowest bidding. 
others ranging between M. 135 and 160 p.t. Rails were offe: 
lowest at M. 126 p.t. The following are the present list — per 
ton at works:—Good merchant bars, M. 135; angles, M. 140 to 
145 ; girders, M. 110; hoops, M. 147°50; billets in basic and 
Bessemer, M. 90 to 95; heavy boiler plates, M. 170 to 180 ; tank 
ditto, M. 145 to 155; plates in basic and Bessemer, M. 160; tank 
ditto, M. 135 to 140; sheets, M. 135 to 145. Iron wire rods, 
common quality, M. 125; drawn wire in iron or steel, M. 145; 
wire nails, M. 135 to 140; rivets, M. 180; in some cases, M. 185. 
Bessemer rails, M. 126 to 133; fish-plates, M. 135 to 150; steel 
sleepers, M. 125 to 130 ; complete sets of wheels and axles, M. 300; 
axles, M. 220; steel tires, M. 220 to 235; light section rails, 
M. 110 to 115. 

The total production of pig iron in Germany, including Luxem- 
burg, was for April, 1891, 354,350 t., of which 141,321 t. were forge 

ig and spiegeleisen, 33,815 t. Bessemer, 134,226 t. basic, and 
44,988 t. foundry pig. In April, 1890, production was 398,457 t.; 
in March, 1891, 370,015 t. From January Ist to April 30th, 1891, 
1,404,383 t. were produced, against 1,551,497 t. for the same 
period the year before. 

The new Hamburg s.s, Fiirst Bismark is reported to have got 
ahead of all contemporary steamers, having made her first voyage 





to New York in 7} hours less than the shortest e known 
before. Great joy is expressed at this success the parties 
interested on both sides of the Atlantic. The following sum- 


mary shows the first passage Southampton to New York of those 
steamers, both — and German, who had until now been 
fastest :—Spree, hours ; City of New York, 193; Lahn, 181; 
Havel, 174; Teutonic, 174; Augusta Victoria, 170; Majestic, 170; 
a © a. 166 ; Normania, 166; Columbia, 165; Fiirst Bis- 
mark, 158. 

The second of the Greek first-class ironclads built in France, the 
Hydra, is now ready to leave St. Nazaire for her destination. 
third vessel of the same kind, the Psara, will soon follow, ha 
now to the last official trials. Both vessels are, it is stated, 
destined to call at the chief Oriental ports. The various railways 
now either finished or still under construction in Greece are re- 
— to give complete satisfaction. Most of them are built by 

Igian firms. If newspaper accounts are to be trusted, Greece is 
rising fast in importance and in prosperity. At any rate, public 
income is considerably raised by the increase of traffic, and 
fact that the cloth required for the army of the country—135,000 


A | graphs from bridge to mooring 





the | vision the vessel has 
Misses 


7lin. d , with a stroke of 5lin., and oe with steam 
by two double-ended boilers, 13ft. 6in. diameter by 16ft. 6in. long, 
having 6500 pare feet of heating surface, and working at a 
pressure of 1 > pee square inch. The contract for this work 
was entrusted to Messrs. David Rollo and Sons, Fulton-street, 
Liverpool, and carried out under the supervision of Mr. C. T, 
Ramsay, consulting engineer to the company. 

The Stream F isher, launched three weeks ago by Messrs, 
Macllwaine and MacColl, Belfast, went on her trial in Belfast 
Lough on Saturday, and after tests which proved very satisfactory 

roceeded to Barrow to load. The Stream Fisher is the fifth built 
or Messrs. James Fisher Sons, Barrow, and is of the flush-deck 
type, with long bridge amidships. The vessel is built entirely of 
steel to Lloyd’s highest requirements, and is 174ft. long by 26ft. 
beam and 14ft. deep. The engines are of the builders’ usual triple 
pen mp three-crank type, with Hackworth valve gear and inde- 
pendent contrifugal circulating pump, cones to give fair — 
with great economy. The cylinders are ldin., 23in. and 39in. 
diameter by 30in. stroke, supplied with steam by a single-ended 
steel boiler, loaded to 166 Ib. per square inch, 

On Tu of the 26th inst., Messrs. Forrestt and Son launched, 
from their Wyvenhoe ore the large wood auxiliary screw 
yacht Southern Cross, which has been built under special survey 
to Class A, eighteen years, in Lloyd’s Yacht istry, and to the 
order of the Right Rev. J. R. —, Bishop of Melanesia. The 
dimensions are:—Length over all, 149ft. ; length between 
pe mdiculars, 130ft.; breadth, extreme, 2b¢t. 6in, ; depth of 

old, 14ft. 3in. ; tonnage, Thames measurement, 386 tons. The 
yacht will be rigged as a three-masted b tine, and fitted 
with pound surface condensing engines, llin. and 22in. by 
l5in. stroke, by Messrs, Plenty and Son, Newbury. The yacht, 
in place of the ordinary christening ceremony, was dedicated to 
mission work in Melanesia, by Miss .— 

On Saturday, the 23rd inst., Messrs. Ropner and Son launched a 
steel screw steamer of the following dimensions :—Length over all, 
324ft.; breadth, 40ft. 6in.; depth, moulded, 23ft. 7in. This 
steamer has been built under special survey to class 100 Al at 
Lloyd's to the order of Messrs. Thomas Robinson Sons and Co., of 
West Hartlepool. She has a short full poop, in which is fitted 
accommodation for and officers, a raised uarter deck, long 
bridge, short well, top-gallant forecastle, with cellular bottom 
for water bal She is built on the web frame principle, and, 
having ve —_ hatches, is well adapted for carrying heavy 
cargoes. e will have all the latest improvements for a first-class 
cargo steamer. Her engines are by Messrs. Blair and Co., of 1200- 
horse power, with two steel boilers working at 1601b. She was 
christened Venus by Mrs. Thomas Robinson, jun., of West 





Hartlepool 
There was launched on ge | from the Southampton Naval 
Works, a steel screw steamer, built to the order of Messrs. Jacob, 


Walter, and Co., London, for the Brazilian coasting trade. This 
vessel is one of a fleet in process of construction for carrying the 
products of Brazil from port to port round the coast. She will fly 
the Brazilian flag, and is completely owned in Rio de Janeiro. 
She is about 900 tons; is of the well-deck type, having large 
hatches for carrying machinery, cellular double bottom through 
the greater part of her length. “She is built of steel and has four 
winches. Her dimensions are :—Length 190ft. over all ; breadth 
27ft.; depth 13ft. 6in. She was built toclass Lloyd’s highest class, 
under the survey of Mr. J. L, Sinnette. Her machinery is of the 
on ig apes type, and is fitted with all the latest improve- 
ments, e vessel was named the Jatoba by Miss Currie as she 
went off the slips. She will be followed by a sister ship named the 
Apore in a few days. The builders also launched last week, for 
the same owners, a composite tug for Rio de Janeiro, She 
bas engines of 100-horse power, and will steam 10 knots, 

Messrs. Napier, Shanks, and Bell launched from their yard, at 
Yoker, to-day, the paddle steamer Lorna Doone, built to the order 
of Messrs, Edwards, Robertson, and Company, Cardiff, for their 

nger service on the Bristol Channel. The dimensions are :— 
ngth, 220ft.; breadth, 26ft.; depth, 9ft. 6in. The promenade 
deck, about 176ft. long, extends the full breadth of the vessel, and 
is fitted with a range of comfortable sparred-seats on each side, 
placed athwartship, and on this deck is a ticket office and captain’s 
cabin forward, surmounted by the flying bridge. The approach to 
the promenade deck is by a handsome and easy teak stair. The 
neral saloon is placed aft on main deck, occupies the full 
readth of the vessel. It is tastefully decorated in artistic shades, 
the ceiling being white and gold, and the furniture of the finest 
Spanish mahogany. On the port side of entrance to the 
saloon is the ladies’ room, and on the starboard side the 
captain’s cabin, The first-class dining saloon is under the main 
deck aft, with bar and pantry at fore end, and is also tastefully 
finished. The steerage ay “a are provided with a handsome 
deck saloon and bar, also dining cabin and pantry below main 
deck, at forward end of the vessel. The upholstery throughout 
is of the finest description, The officers and crew are berthed 
forward under main deck. Steam steering gear is fitted on start- 
ing platform of engine-room, and is worked by wheel from flying 
bridge forward of funnel, so that the steersman has a clear look- 
out ahead. The deck fittings embrace steam windlass, with pump 
for washing decks, steam warping capstan aft, and docking tele- 
collards forward and aft, and all 
the latest appliances for the efficient handling of the vessel. A 
complete installation of the electric light is fi e 
supplied by Messrs. David Rowan and Son, are compound diagonal, 
working ot two cranks, with horizontal poms boilers of 
extra ; and a high rate of speed is The vessel was 
named by Miss Alice Rowan; and amongst those present were Mr. 
Morton, of Messrs. Morton and Williamson, ler whose super- 
been Evans, Mr. and the 


built ; 
Rowan, Miss Reid, of Pittsfleld, Mass., and others. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York City, May 20th, 1891. 

[Ron and steel brokers repeat their assurances 
that summer demand will fully compensate for 
spring dulness, Several large contracts have 
laced within a few days for rods, billets, 
ood iron n Pipe, , Sam &e. Rail fastenings 
sete aie been liy purchased. Two or 
three good-sized pos ann ‘or — iron have 
just been Ving: and as — genera market i . . 
ers fee 
poser He Bo cree Fig There have been very 
heavy imports of tin-plate, and some — 
sion exists as to the course of prices. les are 
slow. Pig lead is selling in car- -loads at 4}; 

copper is selling for i di 
only. Lake Superior is 134c, Steel rails are 
quoted at 30 dols. in large lots. Advices from all 
Southern crude iron centres show a steady 
distribution and no further accumulation. The 
output of charcoal furnaces has declined from 
10,698 tons nr week a year ago to 9730 tons per 
week now. e output of coke iron has declined 
from 123,000 tons per week to 70,000 tons, and 
the number of furnaces in blast from 169 to 98. 
The output of anthracite furnaces declined in 
same time from 47,000 tons per week to 
35,000 tons. There is no stimulus for an 
increased output as yet. Stocks are light, but 
buyers show no desire to protect themselves 
against the possibility of an advance. The 
Connelsville coke strike still continues, but the 
oy ut . — has been gradually increased from 
ns per week to 50, tons, and the 
et aes anticipate an early victory over the 

destitute and starving workmen. 
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NEW COMPANIES. 


TuE following companies have just been regis- 
tered :— 

Automatic Sight Testing and Optical Supply 
Company, Limited. 

This company was gy agg ge mony 
with a capital of in £1 shares, to 
adopt the agreement mentioned in Clause 4 of 
the Articles, and to acquire and carry on the 
business of automatic sight testing, together with 

tents, stock, &c., carried on by Be &. de Woolfson. 

subscribers are:— 


B. 7 a, Woolfson, Walton aetans Hampton 
J } ‘a, Blackheath, 


merchant 
. D. Barnett, ‘a, Bedserd-eqesre W.c.” 
. F. Mapleson, 3, L t 
G.  Delayen , Park-street, Stoke Newington, N. 
alker, Newcomen-road, Finchley 
K. a % capatenaenl place, 
” Cromwell-road, 8 pie on - 90. 00 ° 
The number of directors is = e be ae than 
three, nor more than five; the first to be 
appointed by the subscribers. Qualification, 
£200. Remuneration, per annum, B. G, 
de Woolfson is managing director, with a salary 
of £400 per annum, to be increased accordi - 
= Solicitors, Robins, Cameron, and 
resham House, Ec. 


Gem Water Filter Company, Limited. 

This company was red on the 13th inst., 
with a capital of £10,100, in £1 shares—of which 
100 are founders’—to carry on the business of 
manufacturers of and dealers in water filters. 
The subscribers are :— 


The Terrace, 


a 





ee 


— 


Shares. 

J. Dixon, 8, Louis-street, Leeds, merchant . 1 
C. + —_ 131, Great now street, 

anchy 1 

y: Longle —, Lands-lane, “Leeds | é“ 1 

Bailis, Woodh Carr, Leeds, chemist . oe 1 

r 8. Pitow. 66, ‘North-stree Leeds 


A. Pickard, 62, ‘Leadenhall- street, E.C., engineer 
8. Swift, 8, Cavendish-street, Bradford 

The number of directors is not to ts: a than 
three, nor more than seven; and until the first 
general meeting the first four subscribers shall 


act as such. Qualification, 100 shares, 
tered by A. H. Atkins, 23, Bouverie-street, 
Fleet-street, E.C. 








NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing naval engineer appointments have been 
notified at the Admiralty:—Chief e r— 
William Bromley, to the Tyne, to date May 2lst. 
Engineers—John F. Price, to the Traveller ; and 
John B, hy mee ae to the Iris, to date May 21st. 

a Wall, to the Barham, 
to date May 21 


INSTITUTE OF MARINE ENGINEERS,—A ti 
of the Institute of Marine Engineers was held at 
the Langthorne-rooms, Stratford, on the 26th 
May, presided over by Mr. J. i. Thompson, 
when Mr, J. M. Gray gave a lecture on the 
metacentre, a seme explained and illustrated 
by a large number of diagrams. The lecture was 

on * The Metacentre, or Static Stability of 
Floating Bodies.” Starting with a diagram of a 
child’s rocking cradle, the rocker curve was shown 
to be the curve of buoyancy in a ship when 
Tolling, the centre of curvature of the central 
portion of the rockers was the metacentre, and 
the height of centre of weight of cradle and child 
mt the centre of fa of the loaded ship. 

Notwithstanding all tha been written in 
recent years on this subject, the lecturer was of 
opinion that Archimedes had carried out the 
same investigations as far more than two 
thousand years ago. The derivation of the name 
«« metacentre” from the meta, or turning post in 
the Roman circus, was explained. The investi- 
— of the rules for metacentric height was 

The lecture was very long, and part 

of it had to be left over until Tuesday — a4 
2nd June, when it will be continued. 
mooting closed with s vote of thanks to Mr. Gray 

and the chairman, oH a ay and seconded 
Messrs, W, White and T. F. Aukland p. 
Messrs, Y D. Paterson and W. M. Thomas 
respectively. 








THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Jowrnal of 
Patents.” 


Application for Le Letters Patent. 
*,* aan nepeate have haen “emeamemaeees the 
and address of the communicating party are 
printed in italics, 


12th May, 1891. 
8116. Warrino Rackets, H. Boyd and 8. C, Oldham, 
Belfast. 


8117. Inx Recervers, E. Harwood, Manchester. 
8118. Fork, J. W. Johns, Leith. 
8119. SPECTACLES, T. A. Willson, London. 
8120. Preparina LitnoGcraraic Stones, B. Krantz 
and H. Zeissler, London. 
Krantz and H. Zeissler, 


oF. Puoro-ercuinc, B, 

bs pk Drconatixa Merat, B. Krantz and H. Zeissler, 

8128. "Rarncovorson of Parntines, B. Krantz and H. 
Zeissler, London. 


r, 
8124. Lockinc Bours and Nuts, E. H. Shawcross, 


London 
8125. Dies for Srortinc Screw-neaps, C. D. Rogers, 
ion. 
8125. Dywamo-ELectRIc Generators, G. J. Philpott, 
a Movios for Makino Castinos, W. G. Richards, 


8128. Mou.psers’ Fiasxs, W. G. Richards, London. 

8129. Movutp for Castine STEEL WHEELS, Ww. G 
Richards, on. 

=. Hanpies for Hottow Urensits, B. B. Lee, 


ndon. 

8181. Panag al Rest for Winpows, C. Renard and G. 
on. 

8182. Rowen Merat Weitinc Tasers, T. Bergmann, 


ndon. 
8183. WaTeR-cLosets, T. Rogers, London 
8184. Inoninc Macnines, W. Giver" ‘and W. #H. 


Hobson, London 

=e. BraLixo Jars, &c, G. Farquhar, jun., and R. 
mdon. 

8136. E.ectric Car Motors, J. Christiansen, London. 

ga Meratiic AtLoys, 8. Pearson and J. H. Pratt, 


8188. Tir- -WAGONS, A. E. Bayley, London. 
8189. Soe Trmmmino Macuines, A. 8. Vose, London. 


8140. Carnvinc Macuuings, A. J. boult—CIne Milwaukee 
Carving Company, United snd 
W. —(J. B. 


8141. Evectric © . Th 
A J. 4 de Bausset, United 


Williams, United States. 
tates. 
bag D. . ~aanaeed Woop, G. Staber and H. Abbey, 





oe AIR furs, A 


8144. hes 7 = for te and other Venicixs, G. 
Barker, Liverpool. 

8145. Bream Evornes, R. W. Basom, Lon 

8146. Rerarpine Venicies, A. J. Seraaery —(E. EB. Ries, 
United States. 

8147. Drains, W. P. Thompson.—{J. L. Crittenden, 
United States 

= Rivertino, A. J. Boult.—(Z. E. Ries, United 


8149. = Pavates, A. Jamieson, London. 

8150. E.zcrric Motors, Siemens Brothers and Co.— 
(Siemens and Halske, Germany.) 

8151. DistrisutTina Evectaicity, Siemens Brothers 
and Co.—(Siemens and Halske, Germany.) 

8152. Heatinc Meta Rops, &c., — Brothers 
and Co. and A. D. nm, 

8153. ELecrric VeHicies, Siemens Shethoss and Co,— 

jiemens and Haleke, Germany. 

8154. Makinc SuperpnosrpHates, F. W. Saatmann, 
London. 

8155. Type-writers, A. H. Hath, London. 

8156. ALIMENTARY or MeEpiciINAL Compounp, M. F. 
Thompson, Glasgow. 

8157. Sewine MACHINES, L. C. Duncan, V. Witte, and 
8. B. Cochrane, Lo: 


8158. Strap BUCKLE, W. W. Jones, London. 

$159. Steam Motor, T. Bass, London. 

8160. Topacco Piprs, &c., t. Taylor and T. Hulme, 
London. 

8161. Maxine ee Leap, H. H. Lake.—(B. W. Dahl 
United States ) 

8162. Inxkstanps, W. H. Berry, nee. 

8163. Rartways, M. W. er 

“= Arr Compressors, H Lane te. Hill, United 
‘tates 

> Macuine for Maxrno Cigar Fituers, B. Baron, 

on. 

8166. Burnisnine Boot Heexs, H. H. Lake.—(A. L. F. 
Mitchell, United States. 

8167. CONCENTRATING Apparatus, R. D. Gates, 
London. 

8168. Va.tve Gear for Locomotives, W. E. Dalby, 
London. 

8169. TuerMomeETeRs, H. L. Callendar, London. 
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8170. Sewinc Macutnes, C. Welch, London. 

8171. Dousie Cire Fork Evevator, H. King, Tewkes- 

8172. Seur-actinc Mutes and Twiners, J. Clegg, 
Manchester. 

8173. YaRN-winpiInc Frames, L. Lee, J. Marsh, and J. 
Loc! Manchester. 

8174. AppaRaTus to Form its Front into Letrers, 


wiley, on. 
yo PoRTABLE ‘Baoenee,3 J. Haythornthwaite, London. 
176. ComPRESSED or BLock Fue, T. H. Cobley, Dun- 


stable. 

8177. 77. Daawino-orF Liquips, F. Smith and W. Travis, 

airs ga for WHEELED VeHicies, A. J. Pardon, 

8179. Toorasperive ae A. Smallwood and H. 
Fenney, B 

-“. pre ee Gas Lamps, A. O Brown, 

sis oe Pin for Lapres’ Broocues, F. Fitt, 

8182. SELY-ADJUSTABLE POLE Hooxs, W. Goodchild, 

8188. ELEcrric ALARM Be.us, H. D. Fitzpatrick.{S. 
Schubert, Germany. 

8184. LETTER Boxes, E. Markell, London. 

8185. Securinc Sroxes of Wuee.s, J. Westaway, 
Lewdown., 

8186. Bavance Sipe Vatves, W. E. Heys.—(J. 
McDonald, Japan.) 

= Proves, J. Draydon, sen., J. Draydon, jun., 

G. H. Draydon, in. 
ash Fi FasTEstNos for Groves, Boots, &c., J. Lye, 
$189. eure’ and Lixe Berrus, W. P. Hoskins, Bir- 
mingham. 


8190. Apparatus for SicnaLiina, J. F. Wiles, London. 
~. SecTionat Tires for Cycizs, &., A. W. Smith, 


mdon. 
8192. Two-WHEELED VEHIC W. O. Walley, 
Altrincham. — "i 
8193. Friction Crutcues or Coupiines, W. Booth, 
Leeds. 
8194. Automatic Deuivery of Liquips, H. Barlow, 
rm. 
8195. CrrcuLar Comas, M. Whitaker and J. E. Brother- 
n ey. 
8196. ‘SmooraiNa Irons, R. B. Main and J. McGilli- 
vray, on, 
bas 3 GonsrRUcTING Froatine Booms, W. Pilkington, 
don. 
8198. Meter, R. H. Housman, C. W. Dixon, andS H, 


Holden, Birmingham. 
8199. Dxittinc Bosses of Wareis, E. H. Broughall, 
Manchester. 





a Me a ang Warterrroor Garments, 8. Weiner, 
7m. . Bea for Hotprne Gory Batts, M. G. Lloyd, 


. Nessi, Man- 


8203, AERATED WaTER BorrLe Comet, F. Browning 
and T. Reynolds, Northampton. 

8204. SHeet Music, A. ee Hewitt Liverpool. 

8205. Pipe Jomrs, G. E. Killick, Liv verpool, 

8206. Coverinos for Leats, &., 8. Roberts, Plym: outh. 

8207, Lastine Macumes, F. Cutlan, Wellingboro 
8208. Gasticut VENTILATOR and REFLECTOR, R. > 
ford, Oldham. 

8209. Oycie Stanps, C. Hinson, Birmingham. 

= ae Siives to Cameras, W. Griffith’s, King’s 

8211. Currine Tooxs, G. E. Sherwin, Aston. 

—. Pyevumatic or lyrLatep Tires, R. Mansell-Jones, 


8202. _ for Burninc-orr Paint, P. 
chester. 


ton. 
8213. Miniature PaotocrapHic ALpuM, F. Hayes, 
Upper T le 
8214. Toor for Fitine, &c., E. de Pass.—(Miiller and 
hweizer, many. 
as > -~ saa Instruments, E. J. Houghton, 
8216. Loapinc and Untoapine Goons, A. R. Sennett, 
London. 
~_ Compustion of Smoke in Furnaces, A. R. Sennett, 
ndon. 
8218. Day Batrerizs, A. R. Sennett and F. W. Cannon, 
London. 


—_ Pumps, A. R. Sennett and F. W. Cannon, London. 
220. Boor Sovz and Hest, J. H. Borrett, London. 
S21. Gov CoLour.ess Grass, C. J. Chubb and J. G. Ivey, 
7 “Bannais of Locxs and Larcuegs, A. A. Pidgeon, 


ion. 
=. Turwinc oveR Leaves of Music, F. Chilosi, 


y: 

sone Ve.ocirepes, W. Schooling, London. 

8225. Startine, &., SicNats by Execrricity, J. A. F. 
As) and H. A. Hoy, London. 

8226. SELF-LEVELLING SLEEPING-BERTHS, &c., J. Good- 
win and H. Longman, London. 

8227. oe Ww. P. Thompson. —(H. 0. Tudor, 
German: 

8228. Hoox, T., A., and L. Po a-— London. 

8229, CLosine Tin am, Be q ng ee London. 

8230. Woop Woot, J. H. C. Marti 

8281. TorLeT REQUISITE, H. Cc. Boot po ll 

8232, PHotocraPHic CAMERAS, . G. P. Maller, 
London. 

8233. Cows and VenTiLators, G. Bischoff, London. 

8234. Jour for Courtine Pires, E. C. Davis and T. 
Bal mdon. 

8235. Hypravuuic Jacks, W. G. Causer, London. 

~~. = and Straw ELevartors, Roberts, 

8237. Driiis, J. R. Watts, London. 

8238. Macuixes for PLANING Merats, &c., G. B. Taylor, 

Birming! 

8289. Braces, G. Heilbuth, London. 

8240. Mrtk Coo.er and Srrainer, W. W. Horn.—(L. F. 
Wood, United States.) 

8241. Sprep Inpicator, W. W. Horn.-(G. Berry, United 


States. 
8242. Lamps, E. Perrett, H. J. Mayhew, and W. Henley, 


ion. 

8243. Automatic SteREoscops, 8. Ritter, London. 

8244. WaLkinc-Srick Guns, J. Lawrence, London. 

8245. Crimpep or GorreRED Banps, &c.,C. G. Hill, 

London. 

8246. CarnriacE Locks, J. Fordham, G. H. Smith, and 
B. Bloom, don. 

8247. ELevatinc Cuover, &c., Crops, J. R. Edwards, 


mdon. 
48. ABSTRACTING Letrers from Boxes, B.S. Young, 
London. 


14th May, 1891. 
8249. Sprina Rims for VeLocirepes, W. J. Pizzey, 
London. 


8250. Revoitvinc Cuitivators, &., L. J. Briggs, 
Stamford. 

8251. Moror Encinzs, 8S. R. Barrett and F. W. Tice- 
hurst, Birmingham. 

8252. Normec Grater, J. Read, Luton. 

8258. Creatinc Vacuum in BRAKES, F. J. Hadfield, 


mdon 
= — Topacco Pires, J. R. Houghton, 
mn 


jon, 

8255. Tureapinc the Eve of a Nerpiz, W. H. Taylor, 
London. 

8256. Brazina VeLocipepe Frames, P. L. Renouf, 
Coventry. 

8257. ber Motion for Looms, J. Whittaker, 


ECTRICAL VENT SEALING TusEs, H. C. L. 
stoldens Woolwich. 
8259. Mustca, Runner Toy, A. 8. Cartwright, Bir- 


‘ham. 
8260. Garment SuspenpDers or Loops, H. G. Ticechurst, 
Bi ham, 


8261. CLus, R. Henry, Dundee. 
8262. Back-PressurE FLoat Vatve, J. Webb and Co., 


8268. Game, A. W. Phillips, Ealing. 

8264. anol or Or Lamp Cuimneys, A. O. Brown, 

8265. peed with Boarp and Pieces, W. Barrett, Cle- 
m ie. 

8266. ArracHinc Burrons to WearRinc APPAREL, W. 
Bailey, Sou mn. 

8267. Burxps of Rarmway Carriaces, G. J. Church- 

Swindon. 

8268. Bossins for Spinninc Frames, J. H. Wilson, 
Manchester. 

8269. Means for Reapy Rererence, W. R. Griffin, 
Nailsworth. 


8270. Barus, W. H. Luther, Glasgow. 

8271. Destructor FURNACE for REFvse, H. Whiley, 
Manchester. 

— + Om gu nae eae C. Richard- 


9273. ‘Raranuvs Heat in Tasie Disues, A. J., H. C., 
and W. ©. Need! , London. 
8274. Srrrroons for Ralway Carriaces, 8. H. E. 
B , Stockton-on-Tees. 
8275. Preumaric Tires for Cycuezs, W. and J. Adamson, 
Sunderland. 
8276. Frre-acaros, G. Fischer, ba 
8277. Boitrr and other Furnaces, J. . Carrick, Glas- 
Ww. 
sof. Sratutas for Dentists, &c., E. Thistlewood, 
Birmingham. 
-_ Beatinc and Mixinc Macurng, D. E. Thomson, 


iw. 
8280. PreParRiInG AERATING BEvERAGES, J. Mumford, 
nu! n. 
8281. Sean Vascerenn; E. In; 
8282 Removar of Part, Wine and J. H. 
Miles, London. 
8283. Puoroosaraic Scutrrurs, &., G. W. Hart, 
8284. Lovee, H. C. Brewster and F. H. Clifton, 
London. 
8285. Topacco Pips, W. Crane, London. 
$286. Wire Mats, A. E. a Aree 
8287. Coatine the SURFACE o! of WALLS, . Hodgson and 
E. ® eard, London. 
= Gas, &e., Meters, H. bag d London. 
. Rorary "ENGINES, G. M. Hardingham.—(A. 
= clland Australia.) 
ULATING Swine Grasses, W. H. and J. H. 
“ie B 
8291. Canpizsticks, L. G. Burchett, ia. 
$292. Sranps for Brrr G Guasses, E. Edwards.—(B. 
$293. Deoveaee U 'ANOGEN from Gasgs, H. H. Leigh. 
(J. Elsner, Franve, and & Gasch, Germany.) 
8204. Drawinc Breer, C. Huelser.—(G. yf 
Germany.) 





8295. ABDOMINAL Truss or BANDAGE, J. 8. Neumeyer, 
London. 

A. McLean, 

$297. Treatment of Raw Mareriats, L. Bradshaw, 
Lond 


on. 
8298. Sewinc Macuings, C. G. Hill, London. 
= Inrants’ Feepinc Borrties, H. R. Morris, 


London, 
8300. 0. Jonverxa of Stoneware Pires, C. H. Alldred, 
ar Socks and Souzs for Boors and Sxogs, W. L. Dash, 
8302, Pnopvcra Atcono. from Masu, A. Bandholtz 


8308, Semen, H. Thorp, London. 

8304. Exuisitinc Names of pel A. G. Swales, 
London. 

8305. Compinep Noreparer and Enve.opgs, W. H. 
Hook, London. 

8306, FASTENING Door-KNozs to Spinviss, E. L. Todd, 
London. 

8307. SypHow Botries, T. H. Williams and W. H. 
Symons, London. 

8308. VeLocirepes, W. A. Ogle, London. 


8296. DrcoRATIVE MATERIALS, jun., 


8309. Printinc MacHINEs, don. 

8810. Nicut SIGNALLING, Vv. 8 hes, *~% 

8311. Waite Leap, G. K. Cham F. Hodgson, 
and R. Hammond, London. 


py ee Buve for WASHING Fubscem, J. A. Egestorff, 
8313. Rahway Woop Keys or Wepcgs, G. Ingram, 
Lond 


on. 
8314. Tza-cosizs, P. Philpot, London. 
8815. Muzz.zs for Does, Ripley, Liv 1. 
8316. Brakes for VeLocipepes, &c., T. Humber, 
London. 
8817. Fasteners for Stays, C. Martin, London. 
8318. Apparatts for Reriectino the Imace of an 
Oxsect, G. D. Hughes, Manchester. 
8319. ae and Low-pressurE Pacxinos, J. Rigg, 
mn 
. Waren-niont Packisc Cases, A. C. Moore, 
mi 
8321. Measurine the WiTHers and Backs of Horszs, 
J. Jackman, London. 
8822. Propucine ILLusive Errecrs on LANDSCAPES, 
R. Neumann and E. Fiebelkorn, London. 
8323. THERMO-ELECTRIC Apparatus, J. Goldsmid.—(V. 


Riatti, Italy.) 
24. SasH Fasteners, W. Smith and J. Claydon, 
London. 
gua Sash Fasteners, A. E. Tanes, 
8326. Letrer Counter, A. T. Gray, oni. 
8327. Winpow Sas Fasteners, E. M. Tilley, 


London. 
15th May, 1891. 

8328. RENDERING Borries AVAILABLE for Beer, C. 
Lucop, Hull. 

8329. Drivinc Cuaixs and Wueris, H. Guthrie, 
Levenshulme. 

8330. PLacinc Tuses on Spinpuezs, J. Saville and 8. 
H e, Manches 

8331. WHEELS, W. Bowker, sen., and J. R. Bowker, 
Preston. 


Glasgow. 
8333. Brakes for Bicycuzs, R. Field and F. Collins, 
Huddersfield. 
8334. STEELYARD Runner, H. J. Avery and G. W. 
Davies, Birmingham. 
8335. Drivine Gran for Bicycizs, J. Wilson, Black- 


oe Boots and Sxozs, W. H. oe te Leicester. 
= . Traversinc Motions, J. Thorp and W: Allen, 
an 
8338. CARRYING Parcetsin Umspre.ias, W. F. Norman, 
Weymouth. 
ie for VeLocipepes, W. Riddiough, Brad- 


8332. LIFE-SAVING APPLIANCE, J. Z. ou 


seria 
= Boney Strver and Metat Kwyozs, J. W. 


J 

8342. Sarety Lappers, A. Horvéth, London. 

8343. METAL-PIPE Seaton, H. Ha: 

8344. PHospHates of ALUMINA, W. Bowmen.—(J. 
Bowman, Canada.) 

8345. Exercise Lance, J. F. Latham, London. 

8346. OPENING and CLosING BULWARKS, G. T. Grey, 
South Shields. 

8347. Composition of CaSEIN-CEMENT, C. Wittkowsky, 
London. 


8348. Fomicator, J. B. F. Hubbuck, London. 
8349. aia Grozes of Lamps, E. Whitehead, 


8350. Raene Caps, M. F. McLaren, London. 
8351. Wrence for CARRIAGE AXLE Caps, F. Selby, Bir- 


PRESERVATION of Human Lire at Sza, J. Armit, 
lesbrough. 


8352. iE Citdocdeme Macuine. T. R. Glover, London. 
8353, CanDLEs, S. E. Davis, A Amberley. 

8354. BrusHes, W. D: st 
8355. Spirit Spray Mituxc Currers, H. Liebert, 


8856. — and Trees for Boots, &c., T. P. Eves, 


ion. 
8357. Osrarntnc Compustion of Fug., 8. Taylor, 
Sheffield. 
8358. SHutTLe Pros, F. W. Gelder and H. Crosland, 
London, 
8359. CaBLe Tramways, A. Dickinson, Birmingham. 
8360. Srurrinc-Boxes, J. Musgrave, jun., and J. 
Crompton, London. : 
aa iy nt omg Gvuarps, M. W. G. Prélss and M. 
ayer, 
8362. Gatenane the Trres of Cycies, J. Pearson, 
London. 
_ > ane Sicut, C. Kahn and W. Dangerfield, 
mdon. 
8364. Bicycte and other Wueeis, A. W. Smith, 
London. 
8365. Trres for Cycies, F. Fleming and E. Scar- 
borough, Halifax. 
8366. eee for Feepinc Borers, G. H. 


8367. Dancer Lamps for Streets and Roaps, C. C. 
Lloyd, Halifax. 

8368. CHAIN-WELDING ApPpaRatTus, J. Johnson.—(J. H. 
Baker, United States. 

8369. AppLyinc TomLeT Pownpsrs, &c., J. Hickisson, 








London. 

8370. RoLtLers for Wixpow-siinps, Sir H. P. Dick, 
London. 

8371. Pweumatic Trres for VeLociPepes, J. W. Smaill- 
man, London. 

8372. ADVERTISING on MatcuEs, 8. E. Davis, Amberley, 
near Stroud. 

8378. ApveRtisiNG, T. B. Browne, London. 

8374. Toys for ADVERTISING PuRPosEs, T. B. Browne, 

ion. 


8875. Borrizs, T. B. Browne, London. 

8376. AIR-TIGHT CLOSING Devices, A. J. Boult.—({A4. 
Weissenthanner, France. 

8377. Curtain Cups, P. pot, London. 

8878. Resistances for ELectric CuRRENT Cixcuits, H. 
South, London. 

8379. Steam Generators, W. Walther, London. 

$380. Sream Generators, W. Walther, London. 


8381. Makrxc MovLps for CastiNe, J. R. Watson, 
8382. KET FixTure for Po.es, M. H. Newton, 
London. 


3. AUTOMATICALLY AcTUaTING TELEPHONES, F. 
Miiller and W. Genest, London. 

- Toys, H. H. Lake. —(W. V. Snyder, United 
tates. 


8385. Vatves, J. A. and J. Hopkinson, we x 


be a ionic, &c., TRANSMITTERS, T. Collier, 
8387. Anchors, H. P. Parkes and J. Hartness, 

London. 
F. Redman, 


8888. ImpaRTING VIBRATORY MoTION, 
London. 
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8389. Stmpe Vatvss, 8S. Robinson, London. 
8390. Evecrarc SionaLtinc Apparatos, S. Takashima, 


on. 
8391. Wrxpow-sasu Fasteners, J. Walker, London. 
See Device for Broocuss, G. W. Smith, 


8393. Broocuss, J. O. Young, London. 
8394. | Wasuas_e Writine Tasets, W. Reissig, 


8395. —_ for VeLoctrepgs, A. C. Hide, London. 

8396. Propuctne Ova Work in Woop, H. Stewart 
and J. London. 

8397. AvromaricaLty Recuiatme Generators, W. F. 
Taylor, Croydon. 

8398. Ice-cream Freezers, F. B. Cochran, London. 

839. Boor Tress, J. Bowler, London. 

8400. Securinc Loose Parts of Macurery, W. J. 
Holloway, London. 

8401. ELecrro-paotocrapsy, C. N. and C. J. Stani- 
land, London. 

8402, Manvuractrursof ArTiFiciaL Manure, A. Knorre, 
London. 

8403. VeLocirepes, W. Hillman, Lond 

8404. Driiiine or Borne Howes, i K. Phillips, 


London. 
£435. — ToncuE W. W. Horn.—{/. 
8S. Mowder, United St 
= wt orn.—{H. Green and 
J. 
8407. Biuz Dye Srorrs, s Pitt.—{L. Casella and Co., 


y-) 
Weeps, R. Price-Williams.—(4. 3B. 
Moncrieff’, Australia.) 
8409. Permanent Ways, R. Price-Williams.—(4. B. 
Moncrieff, Australia.) 
gee CarriacE Doors, T. Woodward, 


on. 

8411. Sroppmsc Runaway Horsss, T. 8S. Henshaw.— 
(1. Avit, France.) 

8412. Armatures, W. C. Johnson and 8. E. Phillips, 


London. 

8418. RecuLatinec the Preparation of ILLUMINANTs, 
J. Clegg, don. 

8414. WaTERTIGHT and Fireproor Prpzs, P. Kraus, 


ion. 

8415. Exrractixc Antimony from Org, A.W. Warwick, 
on. 

8416. Cow , J. D. Fryer, London. 


16th May, 1891. 


8417. PROPELLERS for NavicaBLe Vessets, E. Dickin- 
son, 

8418. ——4 W. A. Dawkins, Birmingham. 

8419. Arm TrrE for Cyc.e, &e., Waueeis, E. Scally, 


8420. Execrric Harm or Sxin Brusnes, A. Hoster 
ion. 

8421. Guiprsc Sars with a Fuioat, D. Balmford, 

Bradford. 

8422. Copyinc Press, 8. W. Lewis and H. Langford, 
ingham. 

Cicark Buncurmsc Macurines, R. I. Dexter, 

Nottingham. 


ng! 
8424. Gotr Batt, J. Murray, Edinburgh. 
8425. Fixture Jonvers’ Work in Hovses, J. Hartley, 


Leeds. 
8426. Frrerinc Sewace, W. . a Manchester. 
8427. Curtinc Presses, A. H. Bailey, Northampton- 


8428. LoweErixe, &c , Worxtnc PLatrorss, M. Kruse, 
London. 

= Sream Boriers, R. G. Morton and C. J. Findlay, 

=. ADDLES for Bicycies, A. Greenhalgh, Man- 


sist. enum. Prope.iers, N. D. Cardiff. 
= Latues, C. Ridealgh and J. wis, Newcastle- 
8433. os hen -Pipe Coupiines, J. C. Merryweather and 
Cc. J. W. Jakeman, London. 
8434. Hosr-pire Coupiines, J. C. Merryweather and 
C. J. W. Jakeman, London. 
8435. Rotary Pumps, J. C. Merryweather and C. J. W. 
Bg any Ee C. Ridealgh and 
RILLING Device for an 
J. Brewis, Newcastle-on-' "dite 
=. Cors- Freep SALE APPARATUS, G. Fischer, 
iw. 
8438. Gas VaLves for Steet Furnaces, J. Cowan and 
P. McArthur, Glasgow. 
8439. Tonacco Pipss, G. gg ee 
8440. Firterinc MarTeriazs, E.  Bawards.—(0. 4rit, 
Germany.) 
8441: SiewaLiinc on Raitways, R. Beel, London. 
, London. 


8443. iS ” Looms, 8. Crossland, 
= —— J. W. Sykes, and D. ys Hudders- 


8444. Gas Meters, W. Cowan, Glasgow. 
8445. PRoPEeLLInc Bicycies, &c., J. H. Bumstead, 


8446. Stationery Caprvet, H. H. Bemrose, W. Bem- 
rose, and E. Wilson, London. 

8447. Wueets, H. C. R. Dailey, Lond 

8448. ApverTisinc CLock, A. ‘A. Vielkind and D. Lang- 
ford, London. 

8449. Steam Borers, L. Burnet, G 

8450. Conwection of ELECTRICAL Geunvorees to Sur- 


cicat Ixstruments, C. 8. 
8451. CowrroLiinc Restive Horses, 0. von Briesen, 


London. 
a — Vatves, T. Sturgeon and T. P. C. Crampton, 


8453. Recutatinc Sreep of Motors, Lord J. Tracy, 
Manchester. 

8454. Facep Ratt for Ramways, M. Duffield, H. 
White, F. E. Reading, and ton. 

8455. Puzzuz, A. P. Cater, London. 

8456. Fastener for Currs, M. C. Hare, Lond 

=. Evecrric Arc Lamps, G. A. ee 

—. Apparatus for CLeanstna Ciorues, C. Smith, 

8459. Servine Ricornc Ropszs, J. R. and J. D. Gibson, 
Manchester. 

8460. Cixaninc Toxpacco Pires, C. J. Brown, Man- 
chester. 


8461. Cramps used by Jomers, W. Hayhurst, yrs 

8462. Maxine Paint Ors and Burrs © Ons, B. Gold- 
mann, London. 

8463. Datvine Gear of Crcirs, C. E. Spokes, London. 

8464. Tires for Cycies, R. bag London. 

8465. Horsesnogs, G. E. Holdsworth and W. W. 


, London. 
8466. Bits and Reins for Horses, &., W. A. Kerr, 
London. 
. Truimsc Imptements, J. P. Lawrence.—(S. L. 
Allen and Co., United States.) 
8468. CuronomeTers, C. W. Schmidt, London. 
8469. Gas and Or. Motor Enouves, C. D. Abel. —(The 
Gas Motoren Fabrik Deutz, Germany. 
8470. Smicate of Sopa and Carponate of Sopa, G. 
Bamberg, London. 
8471. Sree., W. F. Shand, London. 
8472. Sree, Iron, &c., W.F. Shand, London. 
$473. Hats, J. Melling, London. 
= see oe oad Devices, J. W. Radford and H. 


8475. Sronowee. “Rascuen, W. P. Thompson. —(P. 
Mariz, France. 
att Mvzzues for Doos and other Anima s, R. Ripley, 
77. Puwcnine and Eyvecertinc Macuines, M. H. 
ee don. 
8478. Makinc ArraTep Waters, E. L. Newsome, 
Manchester. 
8479. Cuarcinc and Drawine Gas Retorts, J. Ruscoe, 
8180. Maxixe a 8 f Ragon, 
. Maxine a Susstirvte for Biacx«ne, F. 
London. ‘ 


8481. Razor Srrops, W. fo yg es 
8482. CastTiInc Piates for Batrerizs, A. 8. Bower, 





\ 


8488. Preservinc Orcanic Sunstances, D. J. Freire, 
London. 
8484. VeLocipepes, J. Rath, London. 
8485. Brxpisa Corners of CARDBOARD Boxes, M. 
Schubert and H. Schwocke, London. 
=> Morors for ely) Sewinc Macuines, H. H. 
e.—{G. Caspani, 
Siti, Parcs Pore A Sheldon, London. 
oes. ae EMPLOYED in Muxurxc, H. J. Davis, 


8489, Scent W. F. Smith, London. 
md — Borris filled with . Agrarep Liquips, 


tter, London. 
3 Macuine for ~ ng Marcues, C. A. Janson and 
ne, 

8492. Sysrem of Gcamtnomeuens, V. Perlo pm, 

8498. Moutpinc Macuines, M. ol, 

8494. Recoverinc Sma. Coat, H. Koehl — 5 v: “simon, 
London. 

8495. Stoppers for Jars, &c., J. Melling and F. G. 
Jackson, London. 

8496. TrEaTmENT of Sewaae, J. Price, London. 


19th May, 1891. 
8497. OpricaL Puenomena, A. R. Upward and J. H. 
Mac Lond 


ion. 

8498. BurnisHine Herts, H. Snow and H. Addison, 

8499. CoNTROLLING Execrric CurRENTs, R E. B. 

on. 

8500. SoLip and PERFORATED Bricks, F. and C. Roper, 
Bristol. 

1. Locxinc ArracuMent for Boxes, G. P. Jones, 
on. 

a for Canvine Forks, G. W. Korn, Shef- 


8503. Sasu Fasteners, A. Lamplough, London. 

8504. A Sarery Prickxty Fence, W. A. Smith, Leddig. 

a Crecutar or Rorary Heexs, &c., W. Cochrane, 

iw. 

8506. 1rtinc Macuines, G. Stibbe.—(&. Dubied, 
Switzerland.) 

8507. Curtain Srretcuer, 8. S Man 

8508. Bepsrzaps or Bep Frames, I. Chorlton, Man- 
chester. 

8509. DirrerenTIaL Gearinc, E. K. Dutton.—(C. B. 
Wattles, United States.) 

8510. Maxine Leap Sutpsate, H. Pennington, Man- 


chester. 
~~ Money Cuancers, M. B. Lowrey, Stockton-on- 
Dover, &c., C. Funk, 


a 2 oats 





‘ees. 
8512. gga Masa, 


8518. Gnare Bans, C. Turnofsky, German 

“— - ce, and STeeRInG Boars, H. H. Harding, 
mn! 

= Heatinc and Vewntitation, F. W. Barker, 
ve 

8516. TrRess, H. Bricker, 


ow 

8517. Auromatic Tre Stamps, E. Heys.{P. @ 
Giroud, United States.) 

8518. ManuracturE of Branpy, &c., J. Candwell, 
London. 

8519. Mippiuxes Puririers, W. Oakley, London. 

8520. Deap-weicHT Weicuinc Macurnes, W. Oakley, 


London. 
8521. Woven Wrre Martrressys, &c., A. E. Wale, Bir- 
8522. . Sewmse hey we S, Sates. —(The Singer 
ring Company, Un 
ss28. 1 Fountain Pens, A. Krulis and G. H. and V. H. 
8524. WHeets of “Roap Carriaces, J. E. Clarke, Man- 
chester. 


8525. Gotr Civus, J. W. Johns and W. Cowan, Leith. 
8526. Sea or River-Bep Raitways, J. H. Barry, 


8527. Manuracture of Sarery Pins, E. Robergel, 
London. 

8528. Me.tinc Grass, &c., D. Rylands, Stairfoot, near 
Barnsley. 

8529. Harpenine, &c., Stezx Wire, D. C. Bateman, 
Bradford. 

8530. a Suipuate of Sopa, &c., G. H. Hedley, 


verpoo! 
8581. Cycizs, A. Hall, London. 
8532. _— Letrer-copyinc Press, F. Fanta, 


8533. Honencosman, A. F. Morrison and M. Ingram, 
Manchester. 

8534. PNEUMATIC Trres for Cycies, R. Mansell-Jones, 
Brighton. 

85385. > __glipeerael G. Crompton, Moses Gate, 
near 

8536. eo Mareriats for Buitpine, J. A. 


8537. MakInc Wine Heavps, W. Stern and H. Bick- 
ham, Manchester. 
8588. Dyzrnc Fasrees, J. W. Sclanders and W. Turn- 


bull, Manchester. 

8539. Rotary SEwine Macuives, C. H. Smith, 
Blackburn. 

8549. Erecrric Conpuctors, T. J. Moore and E. A. 
Warren, London. 

8541. Mepicat Extracts, P. A. Newton. — (The 
American ey ny | United States.) 

8542. Printine POOLS, P. A. Newton.—(The Kerr 


Thread ng 1 Onited States.) 

8543. NG Macuinery, H. E. Newton.—(R. Hoe 
and Co., United States.) 

8544. Curtain Poizs, G. Smith, London. 

8545. CRYSTALLISING Saccuartne, J. C. Mewburn.— 
(The Moschinenfabrik » Germany. 

8546. Treatinc Soxvrions, J. c. (o.,, Mewbura.—(The 
Maschinenfabrik Grevenbroich, one) 

8547. Dryrsc CompREssep Air, w. Beck.—{G. 

e548. Bank F. 4 C. 8. Apple, Lond 

ASH FASTENERS, pple, ion. 

8549. CLosinc Doors of Rattway CARRIAGES, E. D. 
Barr, London 

8550. Locks and Latcuss, G. H. van Winkle, London. 

8551. Spreapine Viscous Susstances, J. ‘E. Day, 


8552. Mait or Go Carts, L. Outram, London. 
«? Harvesters, A. J. Boult.—{J. R. Severance, 


a Devices for Letrers, F. W. Schafer, 

8555. Execrric Conpuctors, W. P. Thompson,—{J/. B. 
Williams, United States. ” te 

8556. Burnisuinc Hees of Boots, M. H. Pearson and 
C. Bennion, London. 

8557. ~ maple J. Boult.—{J. North, United 

8558. Dust Pan and Broom Ho.per, G. H. Bishop, 
London. 

8559. Disinrectinc WarTEeR-cLosets, E. Singleton, 
London. 

7. ere Macuings, &., G. W. N. Yost, 

on. 

8561. Typewriters, G. H. Rayner.—(@. EB. Rich and 
D. L. F. Hoxie, United States.) “ 

8562. Poxisn, G. — London. 

8563. SarEeTy nae kom 

8564. Bait Branivos, A. hee ond the Ixion 


y: 
8565. 7 ot hes Nurs on Botts, T. L. Andrews, 
sone 


ee BS ote y, London. 
NE, O. atten —(W. S&chlening, 


de Knorring, 

8569. Prorutsion of Sreamsuips, E. J. Meister, 

sof. Boos for CarrenTERs’, &c., Bencues, L, d’Auria, 

8571. Boss Jackets for BLast Forwaces, M. R. Hunt, 

eer Soreiis Wick with Out, J. B. Cowdy and J. 
A. Samuels, 


8578. HypRocarBox Propvucts, J. Y. Johnson.—{J. 
Weir, United States.) 


ooer. 
8568. SuLy-acrixo Fastenincs, C. 
London. 








8574. CARBONATE of hag A.V London. 
ERGY, N. Tesla, 


8575. Gengratine, &c., ELEcTRIC 
London. 

8576. Heatine Apparatus, H. H. Lake.—(R. Bottsford, 
United States ) 


8577. RirLep Orpnance Provecrices, G. R. Elliott, 
London. 
8578. Steam Generators, H. H. Lake.- (LZ. N. Tonns, 
B. H. Hall, and G. H. Allen, United States ) 
8579. _ Execrricat Be.ts, C, B, Harness, 
mdon 








SELECTED AMERICAN PATENTS. 
rom the United States’ Patent Qfice Official Gasette. 


446,318. sie. Cuseniams Patrern, P. F. Lenhart, 
Brooklyn, N.Y.—Filed June 17th, 1890. 
Claim.—(1) The pattern for casting commutators, 
comprising a central body portion, wings extending 

longitudinally of and radia’ from the central body 
ay a flange extending outwardly from the body 
Po : me Sees ~~ — at = end, an : ee 

ng forming a of said flange in engagemen 

me | pat the extreme outer edges of the 
radial wings at said end, and a ring forming, in con- 
nection with the ends of the several wings, a closure 
at the opposite end of the pattern, substantially as set 






































forth. (2) The pattern for casting commutators, com- 


the central body portion provided 
Prdiathog the therefrom and pe A detachable from with wings 


a flange extending outwardly from the reed 
portion betw a the = at one « of the pattern, 


a ring thereo parece vena Fy flange and circum- 
g the outer edges te wings, and ons Con 
ring in contact with the ends the wings at 


opposite end of the pattern to form a closure Snaoe- 
with, the segmental ring eS ake at points 
beneath the several radiating substantially as 
set forth. 
445,345. Inonciap on oTHER VessELs, J. F. Hodgetts, 
England —Filed 1 May 18th, 1890, 

Claim. —' construction of the hull of a vessel with 
the bottom and bilge formed oe Core. such 
as reverse catenarian curves, in the plane of the cross- 


7 





% 


section of the vessel concave to the water and spring- 
ing from a central keel with a curve of small curvature 

dipping at their outer extremities with curves of 
much curvature to side keels parallel to the centre 
keel, substantially as described. 


445,355. Pressure Gavuor, M. McNeil, Boston, Mass. 


Clain mi ta seh ae uge, th til f 

im. nD @ pressure ga’ combination o 

the cerca ee Arr me as 2 | 

between the casing and the tube, a holder 

or support for the outer end of said » a 

pet pen om whee attached to the tube, a nut or 
e inner end of the 


peaeer jolt cox Sccaetang the collar with aane 





set forth. In a pressure gauge, the combination of 

the 4-2 tube A therein, spring a in 
bao and the tube, the adj anew ¢ 
engaged casing a nut which 
with the outer spring a, the 








as petal, (2) in a 9 arte mill, the 

of an internally cire en Ben a hollow main shaft 
above the pronto of the same nyt —— 

with a lateral flange, a frame cons 

which sup) the ~— _ legs which are yom] 

to the h and bolted to a flange e: from 





said chamber, a radial hole for the oy “ of oil from 
the main shaft below the flange, and a shaft working 
a bp ~“_ yy oil from said hole, curving a roll 
coupling to the main 

= a net. as specified. 
445,399. Mernop or Loapinc Orpwnance, L, Gath- 

mann, Chicago, 1ll.—Filed May 8th, 1890. 

Claim.—{1) The method of jonding cannon by inter- 
posing a body of tained in the 
receptacle D, between the powder oa cartridge and breech- 











block, substantially as set forth. (2) The method of 
l cannon by in between the powder 


cart a uade 6s Y. —- the powder 
cartridge projectile a ly of com ‘ 
substantially as set forth. 7" 


445,845, Warer-waeeL, F. M. epee, Spring- 
fleld, Ohio.— Filed October 2nd, 1890. 

Ciaim.—Q) In a water-wheel "ot the character de- 
scribed, the combination, with a wheel proper having 
‘<= water-dividing edge on its periphery ae ate 

ving budieate secured = the 





. (8) Ina 
tk, the combina- 








tion, with a wheel proper having a dividing edge on 
a riphery and water-receiving buckets secured to 
periphery with their outer ed radially 
eambedl lowest, and their edge where ‘e water dis. 
charges set farther forward the wuenagiuring 
to project a stream of water 
edge and into ™ said ~ es 
of the character described, th 
two om 


and a di edge 
cull coasuven, of buthets Sted 
and secured and having curved 
sides and a curved bottom and reduced edges. 


046,01 7. AccUMULATOR, C. A. Worthington, Irvington, 
. win ily Ian October 11th, 1887. Pa ten 
Claim. ) In a pum engine, the combina ’ 
with the main steam cylinder and its piston, of a com- 
cylinder or cylinders ha a or 

to offer a Pepe § d resist- 

of the main cylinder during first 
wh — ly increasing assistance 
the last part of ula . 

ae with the force main of the 
mitting pressure to the compensa’ —. “a 
cylinders, and an adjustable pressure-reducing val 


(445917) 











pees the accumulator and the force main, ane 


e pressure transmitted to the com! 
al ae gy fw pede rege mubetantialy'ag de as d 


the red we pees 79, 
substan as descri sa hendase 
the and the pressure-reducing , of 
the check valve 48 in the su; eat from 
the accumulator cylinder, su y as d 





® 
JuNE 5, 1891, 
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THE CAPE MAIL STEAMSHIP SCOTT. 


Tue construction of the Cape mail steamship Scott 
marks a new ag op in ocean navigation. Up to this 
moment really fast steamships are to be found only on 
the Atlantic or in home waters. It has been held that 
it was impossible to build a ship which could carry coal 
enough for rapid steaming, and yet be made to pay in 
such @ service, for example, as that performed by the 
Peninsular and Oriental pen ry t is certain that 
cargo in paying quantities cannot rried at speeds of 
17 knots an Loe for any considerable distance, and 
reliance must be placed on passenger traffic to make such 
a service as that of the great Atlantic companies remu- 
nerative. The directors of the Union Steamship Company, 
believing that Africa will in the immediate future 
be visited by thousands as its resources become 
developed, after due consideration decided to break 
new ground, and build a steamship capable of 
making the run to the Cape in a fortnight. They 
accordingly ordered from Messrs. Denny an 18-knot ship. 
The Scott is the result of that order, and there is very 
excellent reason to believe that the experiment will be in 
every way successful, because the Scott is not only a fast 
ship, but in an extraordinary degree a comfortable ship. 
In the Atlantic liners of the latest type we have 
magnificence, and a residence on board them for a week 
is like residence in a modern palatial hotel. The Scott 
is not palatial. Her fittings are not “‘ magnificent,” but 
they are substantial, elegant, and comfortable, resembling 
far more the apartments of a private house than those 
of an hotel; while as regards promenade and shelter 
decks there is nothing afloat which is really better. As 
we shall publish in an early impression a full description 
of the ship, we shall confine ourselves now to the con- 
sideration of her general characteristics; but before 
saving more about the ship it is proper that we should 
tell our readers something about the company to which 
she belongs. 

In 1853 there was formed the Union Steam Collier 
Company, with a capital of £380,000. The company 

ssed at first five steamers—the Briton, 491 tons; 
the Dane and Norman, 580 tons each; the Saxon, 440 
tons; and the Union, 336 tons. Owing to the Russian 
war, the Peninsular and Oriental Company’s steamers 
were all taken up by the Government, and the Union 
Company’s steamers plied between Southampton, Con- 
stantinople, and Smyrna. Soon afterwards, however, the 
five ships we have named were chartered in the French 
and British rt service. In 1855, a larger vessel, 
the Celt, was added to the company’s little fleet. In 
1856 the company was reconstructed under the title of 
the Union caine Company. In 1857 a contract was 
entered into with the Government for a monthly mail 
service to the Cape of Good Hope for five years, and an 
annual subsidy of £30,000. The capital of the company was 
augmented, and larger steamships added to the fleet. At 
the end of the five years the Post-office authorities were so 
well pleased with the performance of the Union Company 
that a new contract for seven years was signed. In 
1867 a semi-monthly service with the Cape was pro- 
posed, In January, 1868, the service began. The coast 
service in South Africa was developed. In 1873 a 
tri-monthly service began, and the time was shortened 
from thirty-seven to thirty days, and six new 
steamers were ordered at a cost of £256,000. A strong 
opposition was got up in the House of Commons, how- 
ever, and, although the service was begun, the postal 
contract was not ratified, and the company reverted to 
the old ment. But it felt that loyalty to the 
colonists would in the end be appreciated, and the tri- 
monthly service was maintained, and the passages were 
re y made in ten days less than the contract time. 
In. October, 1876, there was a new postal contract 
entered upon, limiting the time to twenty-six days. 
During the Zulu War the company rendered valuable 
services to the Government. In 1880 we find that the 
Union Company carried on the mail service with the 
colonies of the Cape of Good Hope and Natal, the 
direct Port Elizabeth and Natal service, and the Cape 
Natal and Zanzibar service. In 1881 the authorised 
capital of the company was £750,000. In the same year 
the company to run steamers from Hamburg. 
The subsequent operations of the company were ere. 
influenced by the condition of trade and business 
generally in South Africa. The great development of 
the South African gold fields and the increasing prosperity 
of the Cape colonies led the directors to take measures 
for providing for the future, and in November, 1889, the 
contract was signed for the Scott with Messrs. 
Denny, of Dumbarton, and the capital of the company 
was raised to £1,425,000 by the issue of new shares. 

To indicate the advance in —_ since the establish- 
ment of the Cape mail service the annexed memorandum 
of the fastest passages yet made is appended :— 


Outwards | Homewards, 
Plymouth  Southampton| Cape Town Cape Town 
_ e pton| Cape “" 














Cape Town. Cape Town. | Plymouth. Southampton. 

Days. Hours. Days. Hours:|Days. Hours. Days. Hours. 
Tartar... ... 18 Suc B 8 17 Be cic 6 
Mexican RR Bee Re Bi Ge a 
Ms 1B. 10-5. 18 0 oF RS i SE 1 
Athenian ... 18 Ci. 9 17 Rik 








The services now performed by the Union Company 


are :—The tam ood mail service with the Colonies of 
the Cape of Good Hope and Natal. The combined Con- 
tinental and intermediate service from Hamburg, Rotter- 


dam, Antwerp, and Southampton, to Cape Town, Port 
Elizabeth, East London, and Natal. The intercolonial 
mail service carrying the mails between the Cape and 
Natal, and proceeding to Delagoa Bay. First.—Cape and 





Natal mail service,—The packets leave Southampton, 
under contract with the Cape of Good H and Natal 
Governments, every alternate Friday, calling at Lisbon 
and Madeira, The day for departure from Durban home- 
ward is every alternate Thursday, and from Cape Town 
every alternate Wednesday. e time occupied from 
Southampton to Cape Town and vice versd is about 
nineteen and a-half days, but the voyage has been per- 
formed in considerably less time. Second.—Combined 
Continental and intermediate service. To Cape Town, 
Port Elizabeth, East London, and Natal.—The steamers 
in this service leave Hamburg every fourteen days, 
calling at Rotterdam and Antwerp alternately, and sail 
from Southampton seven or eight days after leaving 
Hamburg, calling at Tenerife and, or, Las Palmas; also 
at St. Helena outwards, and at St. Helena and Ascension 
homewards at regular intervals. The fares by these 
steamers are lower than by the mail steamers. Third.— 
Cape, Natal, and Delagoa Bay service.—A fast inter- 
colonial steamer leaves Cape Town for Natal and Delagoa 
Bay shortly after the arrival of each fortnightly ocean 
mail steamer from England, calling at Port Elizabeth 
and East London. The intercolonial mail steamers are 
despatched from Natal every alternate Thursday—con- 
necting at Algoa Bay with the company’s homeward- 
bound mail steamers which leave Cape Town on alternate 
Wednesdays. The passage between England and Natal, 
and vice versd, is accomplished in twenty-four days 
usually. A branch steamer also leaves Cape Town for 
Mossel Bay, Knysna, &c., after the arrival of each ocean 
mail steamer from England. 

The Scott is the largest vessel as yet constructed by 
Messrs. Denny. She is 502ft. long over all, 460ft. on the 
water-line, 54ft. 6in. beam, and 37ft. 6in. deep. Her 
tonnage is about 7000. She is built entirely of steel, on 
the cellular bottom principle. She has fourteen water- 
tight bulkheads, ten of which are carried to the upper 
deck, and she would float with two compartments filled. 
With 2800 tons of coal on board she draws about 23ft. 

She is propelled by two sets of triple-expansion engines, 
driving twin screws. The cylinders are 34}in. + 57}in. + 
92in. x 60in. The general arrangement is as shown in the 
annexed sketch, which is not to scale:— 











There is one piston valve to the high-pressure cylinder, 
two to the intermediate-pressure, and a slide valve to the 


low-pressure cylinder. The cylinders are carried on A 
frames of cast steel and of a special shape, designed b 
Mr. Brock. The air and feed pumps are worked by bac 
levers from the intermediate and high-pressure cylinders. 
The feed-water is raised to a high-temperature by Weir's 
heaters, and the engines are fitted with Churchill 
governors to prevent racing. The valve gear is 
Stephenson link motion, controlled by Brown’s reversing 
gear, to which has been fitted a very ingenious safety 

evice. A weight on the end of a bell-crank lever is 
carried up and down by the valve spindle; on the end of 
the vertical leg of the bell crank is a hook; on the top of 
a vertical valve stem is a similar hook. So long as the 
speed does not exceed certain limits the hooks cannot 
engage. If the engine ran too fast, as by the breaking of 
a propeller shaft, the inertia of the weight on the hori- 
zontal end of the bell crank would overcome a spring 
resistance, the two hooks would engage, at the next up- 
stroke the valve would be pulled up, steam would be 
admitted to a cylinder, and the Stephenson link would 
be instantly thrown into ae stopping the 
engines. Before the engines could be started again, the 
hooks must be disengaged by hand. 

Steam is provided at a pressure of 170]b. by six 
double-ended boilers in two groups athwart- 
ships, and fired fore and aft. The furnaces are very 
large, 3ft. 8in. in diameter, with two Martin’s doors to 
each. There are thirty-six furnaces in all. Mr. Brock 
has made a notable departure in the matter of furnaces. 
He has argued that if you make a funnel long enough, all 
the draught needed can be obtained. The funnels of the 
Scott are, we believe, the loftiest ever put into a ship. 
The tops of them are 120ft. above the grate bars. They 
are elliptical, and each is supported by sixteen wire ro 
stays. The plan has been eminently successful, a draught 
of jin. ppetme ery oe being obtained; and whereas the 
contract s of the ship on trial was 18} knots, she has 
actually done considerably over 19 knots, the boilers 
making all the steam needed with perfect ease. The 
feed-water enters at about 280 deg. complications of 
fans, &c., is thus avoided ; and there is really no more to 
be urged against a lofty funnel than there is against a lofty 
mast. Seen from a distance, the Scott resembles an 
prongs handsome steam yacht, and it is not until we 
step on board that it becomes possible to realise her 
great size. 

For the reasons we have already stated, we shall post- 
pone our description of the arrangements of her saloons, 
&c., but we must say a few words concerning the steer- 
ing gear, the invention of Messrs. Brown Bros. That fitted 
to the Scott is the fifth and largest set made. Aft of the 
rudder head there is bolted to the deck beams a segment 
—about one-sixth—of a circular ring some 25ft. in 
diameter, provided with internal helicalteeth. The tiller 
points aft, and carries at its end a vertical shaft on which 
is a pinion ing in the before-mentioned toothed seg- 
ment. If the pinion is made to revolve, the tiller will be 
carried to port or starboard. On the tiller is mounted a 
double cylinder steering engine, which causes the rota- 
tion of the pinion. The engine runs in either direction, 
being reversed by a piston valve controlled by a lever 
driven bya ram. On the bridge forward, the steering-wheel 
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causes the rise and fall of a ram ina hydraulic cylindez. 
This cylinder communicates by a. pipe with that in the 
wheel-house aft, and thus all ropes or rods are dispensed 
with. Nothing can well be simpler or more efficient. 

On Saturday morning, the Scott, with a large party on 
board, invited by the Union Steamship Company, left 
Craigendoran, on the Clyde, for a trip to Southampton. 
No attempt was made to drive the ship. Indeed, her 
great speed rendered the trip all too short. At first it 
was intended to run into Belfast, but when Larne was 
reached the route was changed, and the Scott ran to 
Holyhead instead, where she remained until 2 a.m. on 
Sunday morning. Her next stop was at Plymouth, where 
she remained for the night, leaving for Southampton on 
Monday morning. Her “ official” time to Plymouth was 
as follows :—Left Helensburgh (Craigendoran) May 30th, 
10.40 a.m., vid Belfast Lough and Holyhead; arrived 
Plymouth May 8lst, 6.48 p.m.; total running time, 
1 day 8 hours 8 minutes, including stoppages. The 
actual steaming time was 1 day 1 hour 38 minutes. 

On Monday the Scott left Plymouth at 9.30 a.m. 
Arriving at Southampton about 5.30, she was berthed in 
the new dock, which is by no means too large for a ship 
of the Scott’s great length, and at 6.30 the visitors were 
conveyed to London by a special train. 

It is impossible to speak too highly of the machinery 
of the ship. The engines ran at seventy-five revolutions, 
indicating about 8000 horse-power, without the least 
hitch. There was not a trace of a hot bearing, and it was 
quite possible to converse on any of the platforms, the 
noise being limited to the subdued roar dear to the heart 
of every sea-going engineer. There was no knock, no need 
for the water service. There is no bulkhead between the 
engines. The value of such a bulkhead was always 
doubtful, and since the accident to the City of Paris it is 
more doubtful than ever, and there can be no question that 
supervision and ventilation can be better secured without 
than with the bulkhead. The engine-room in the Scott 
is very cool on all the platforms. We have never been 
in any engine-room so cool and well ventilated, and the 
same may be said of the stokeholds. 

The performance of the ship herself left nothing to be 
desired. On Sunday, although the wind was not very 
strong, there was a heavy Channel sea running, which 
made itself well felt off the Lizard, but the Scott took it 
very easily. She is, we think, an abnormally fast 
ship for the power ee, par to drive her. She readily 
ran off 18 knots by the log, without the least effort. As 
we have said, no attempt was made to drive her, yet as 
her engines got themselves down to their bearings she 
appeared to augment in speed, always arriving at her ports 
of call sooner than was expected. 

It is impossible to conclude this article without ex- 
pressing our sense of the courtesy of Mr. Giles and his 
fellow directors on board, and of Mr. Hart, the secretary 
of the company, who really left nothing undone that 
could conduce to the comfort and pleasure of their guests. 
Precisely the same statement holds good of Messrs. Denny 
and Mr. Brock, and Capt. Travers. The engine and boiler- 
rooms were freely open to everyone who wished to go 
below, and Mr. Turnbull, the chief engineer of the ship, was 
always ready to answer questions or supply information. 
We congratulate the Union Steamship Company on the 
acquisition of a splendid steamship, and Messrs. Denny 
on the addition of yet another wreath to their laurels. 
The Scott is enough in herself to make a reputation for 
the company owning her, as well as for her builders. 








THE NAVAL EXHIBITION. 
No. VI. 


Messrs. CaMMELL, of Sheffield, make a very excellent 
show. There are many specimens of the Wilson com- 
pound armour-plate, manufacti by Messrs. Charles 
Cammell and Co., together with some samples of solid 
steel armour. Perhaps the most interesting, in view of 
recent experiments, is a couple of 4in. steel plates, each 
4ft. square, which were fired at on the 138th February 
last. The conditions of the test were severe, the plate, 
which was without wooden backing, receiving three 
rounds from the 5in. breech-loading gun, firing Palliser 
chilled projectiles at a velocity of 1200ft., and developing 
a striking energy of 499 foot-tons. Roughly calculated, 
the penetration of wrought iron under these conditions 
would be 6in., and as the plates under notice are only 4in. 
thick, they have withstdod a test, each shot of which, 
when the projectile holds together, would be capable of 
perforating a wrought iron plate 50 per cent. thicker. 

A reference to the photographs of these plates, also 
exhibited, shows the projectiles actually used in the 

ing, and these must be conceded to G of excellent 
quality. Evidently the energy of each shell was 
well Saloons on the plate, and as one of the plates 
shows not a single crack, while the other has only a slight 
hair crack in the rear, they must be considered as two of 
the finest specimens of modern steel armour yet tested. 
We could wish, however, that steel projectiles were 
employed in all these tests. 

The makers, we understand, have just received an 
order for the secondary 4in. armour for three battleships 
on the strength of these tests. Messrs. Cammell also 
exhibit a model of the plate tested in 1888 in the Porits- 
mouth competitive series, and which most successfully 
resisted the impact of three Holtzer and two Palliser 
shells at high velocities without showing a single fissure. 
There are examples of Wilson compound plates tested 
in early times, and of those which have more recently 
undergone that ordeal. 

Models are also shown of the Cammell Nettle plates, 
the plates themselves being kept by the Admiralty at 
Portsmouth. 

The latest specimen of a “ Wilson” plate which has 
undergone a gunnery trial is a plate 8ft. by 6ft. by 8in. 
thick, representing the armour supplied by Messrs. 
Cammell for the Argentine cruiser Independencia built 
at Birkenhead. This was tested by request of the 
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Argentine Commission under similar conditions to the 
trial of the Creusét plate, representing the first batch of 
armour for the Chilian vessel Captain Prat. A full 
description of this was given in THE ENGINEER of Feb- 
ruary 13th, 1891. 

There are also several interesting specimens of their 
manufacture, amongst these being the first casemate of 
modern construction which they have supplied for 
the protection of the 47in. guns of H.M.S. Hawke. 
These casemates are of peculiar design, and exhibit the 
great advances made in the manipulation of large masses 
of metal, while a model of a plate forming of the 
redoubt for H.M.S. Hood, building at Chatham, gives 
some idea of the dimensions and weight of the armour 
now protecting our battleships. 

To illustrate the behaviour of compound armour in 
destroying the projectiles fired at it, several armour- 
piercing forged steel shells used in experiments are ex- 
hibited, and as a comparison shells fired against solid 
steel armour are also shown. Compound armour broke 
up Palliser projectiles by its hard face ina way which 
the comparatively soft through steel was unable to 
effect. 

There are also several specimens of shells of Messrs. 
Cammell’s own manufacture, including a fractured section 
of one of their cast steel shells—‘* Wilson " patent—with 
- chilled point. The exhibit also includes specimens of other 
heavy manufactures from Messrs. Cammell, such as a full- 
sized model of marine crank shaft for triple-expansion 
engines, and hollow crank and straight shafts as used in 
the second-class crusiers Andromache and Apollo; several 
gun forgings and sections, together with a photograph of 
the large hydraulic press used in the manufacture of 
these heavy forgings. 

Messrs. Hadtields show at the Naval Exhibition a 
number of projectiles, which we may for convenience 
classify as follows :—One 13-5in. armour-piercing projec- 
tile, unfired; one 12in. ditto, ditto; one 10in. ditto, U.I. 
model; one 9°2in. unforged cast steel projectile, after 
penetrating 24jin. of wrought iron armour plate; one 
6in. armour-piercing: projectile, unfired; two 4in. ditto, 
ditto; two lin. shots; two 12in. cast steel common shell; 
two 12in. shell castings; four 10in. common shell; two 
10in. shell castings; six 9°2in common shell; six 8in. 
ditto ; eighteen 6in. ditto; two Sin. ditto; two 4in. ditto; 
one 6in. shrapnel shell body ; these are all arranged in 
a semicircular group, the largest in the centre; five 6in. 
armour piercers, each of which has been through a Qin. 
compound armour plate; five 6in. armour piercers before 
firing, placed close to the others for comparison; fac- 
simile model of a 9in. armour plate, after penetration by 
a 6in. projectile ; the projectile is shown above the plate ; 
a number of sections otf common shell are exhibited, 
showing the soundness and regularity with which these 
castings can be made. These comprise one 10in. shell 
cut into two pieces longitudinally ; one 9°2in. ditto ; one 
10in. shell cut into two pieces diagonally; one 9-2in. 
ditto, ditto; one 8in. shell cut into three pieces trans- 
versely ; one 6in. ditto, ditto ; one 6in. shell cut into two 
pieces longitudinally. 

A collection of Hadfield’s patent manganese steel 
castings and forgings show a few of the uses to which 
this material may be put. To show cleanness of castings, 
there are exhibited in manganese steel one Beaconsfield 
medallion, two Gladstone ditto, two 4in. and one 3in. 
common shell castings, four 3in. shrapnel castings, two 
ploughshares, one very small bevel wheel, three elevator 
links, and two railway chairs. To show forging qualities 
of the manganese steel:—One large manganese steel 
dredger pin, bent cold through 90deg. without showing 
any cracks; one large manganese dredger pin after ten 
months’ wear, and one large ordinary steel ditto after 
three months’ wear. These show the superior wearing 
powers of the manganese steel; for although the ordinary 
steel pin had only three months’ wear, as against ten 
months’ of the manganese pin, the former was worn 
three times as much, and was so much out of shape as 
to be useless for further service. Several manganese 
steel tensile test bars, which broke at an average of 
about sixty tons per square inch with 36 to 40 per cent. 
elongation in 8in.; several bending strips bent double 
while cold, one manganese steel poker, a coil of very fine 
wire, a coil of very thin cold-rolled sheet; seven fractures 
of ingots, showing the peculiar crystallisation of cast 
manganese steel and how it is altered by forging; a case 
of manganese steel drillings, with magnets suspended 
over them to show that the magnetic properties of this 
steel decrease as the proportion of manganese increases. 

The walls round the stand are hung with photographs 
of shot and shell and other classes of work made by 
Hadfield’s Steel Foundry Company, and just below the 
name plate is a diagram showing the penetration of a 
13°5in. armour-piercing projectile—similar to the one 
exhibited. This projectile, when tested at Shoeburyness, 
penetrated an 18in. compound plate, a 6in. wrought iron 
plate, 20ft. of oak backing, another wrought iron plate 
10in. thick, another 12in. timber, and was found broken 
projecting through a 2in. plate on a girder at the back of 
the target, thus making a total penetration of 86in. of 
steel and iron armour-plates and 21ft. of solid oak. 
Along the front of the stand is arranged a row of photo- 
graphs, copies of the Government tests at Shoeburyness 
of Hadfield’s 13-5in. and 6in. armour-piercing projectiles. 

Nobel’s exhibit represents a very important branch of 
work. His dynamite and blasting gelatine have, by their 
power and readiness to hand, established themselves too 
well to need commendation. Nobel’s pamphlet on his 
dynamite and gelatine compounds calls for attention as 
being practical and matter of fact, fairly warning those 
who use them of the liability to accident under certain 
conditions. The directions for use are illustrated. The 
same remarks apply to the pamphlet on “ Settle’s Gelatine 
Water Cartridge.” 

Some of Mr. Kelway’s inventions exhibited have been 
submitted to the Admiralty, and some are new. His 
range-finder belongs to the first of these classes. It is 
sound in principle and simple, though rough, but its 





actual value must be decided by trial, as its use depends 
on the vey base line of given length and direction. 
His range-finding watch is ingenious and ready. It 
consists in the application of a stop watch to test the 
distance of a gun which has just fired, by starting the 
watch when the flash is seen and stopping it when the 
sound is heard, when the range will be read in figures 
found opposite the hand’s point. In the heat of action 
it walt not be possible to identify the sound of any 
particular gun with its flash, but in desultory firing it 
might be valuable, and certainly is very simple and 
ready. Major Grant, V.C., in his recent advance on the 
Manipur expedition, appears to have used an ordinary 
watch to get the range roughly by flash and sound, which 
is difficult, but apparently he succeeded in a measure. 
Kelway's watch would have been just the thing for his 
work. Mr. Kelway has also an electric log and range finder, 
and a projectile that is intended to be inelastic, so as to drop 
down the face of armour on impact and explode as it falls 
below the line of the belt. ‘This projectile is strongly 
recommended by Admiral Scott in a letter printed by 
Mr. Kelway. Kelway’s electric log is strongly recom- 
mended by the late Mr. William Froude, by Captains 
Greet and Angove, R.N., who were present at trials on 
board H.M.S. Shah and the Pixie respectively, and by Mr. 
Brunel and Captain Tomlin; also by Mr. Polkinghorne 
and Mr. Steele, the master attendant and chief engineer 
reporting on an official trialh Mr. Kelway has also 
desi an improved cannon, an improved storage 
battery, a combined dynamo and electromotor, a com- 
bined sounder and fire alarm, an improved ship, a sea 
anchor and oil distributor, a marine engine governor, and 
a Mill’s non-explosive copper boiler 1n so large a range 
of designs some are naturally adventurous, but the value 
of some appears to have been recognised and yet neglected. 

Messrs. Grenfell and Accles have an exhibit at the ex- 
treme end of the Camperdown Gallery, in which the follow- 
ing things are shown :—(1) The Accles machine gun. This 
is a modification and improvement of the Gatling type of 
gun. Many improvements have been effected. Among 
others the gun is actuated by a lever, the shaft of which 
is concentric with the trunnions, and thus all vibration, 
which tends to destroy accuracy of fire, is avoided when 
the handle is being rapidly worked. By a simple clutch 
at the side the firing mechanism can be thrown in and 
out of gear instantaneously, and consequently the firer 
can fire shot by shot or continuously, the handle being 
turned at a steady rate all the time. These guns are 
shown on field carriages, ships’ mountings, and a special 
wheelbarrow mounting for narrow paths where ordinary 
wheel tracks are unavailable. The Accles gun is also 
shown carried on a naval mounting with a shield, and is 
actuated by electricity, the main current from the ship’s 
dynamos being led directly through a small motor con- 
nected with the shaft which works the gun. Great 
rapidity is obtained by these means, 1500 shots per 
minute having been fired with the electric motor; but it 
is not likely that this extreme rapidity would be required, 
700 or 800 rounds per minute being probably sufiicient. 
By the application of the electric motor two men, instead 
of three, can effectively operate the gun—one to point 
and fire, the other to feed. (2) Samples of pistols, 
quick-firing ammunition, military and sporting car- 
tridges, are also shown in cases. (8) Electric night 
sights, invented by Captain H. H. Grenfell, R.N., and 
adopted in her Majesty’s Navy, as well as by most other 
naval Powers, are shown. By means of these sights a 
degree of accuracy of firing can be obtained at night 
time equal to that by day. Captain Grenfell also shows 
a combined day and night sight of a new form. Captain 
Grenfell’s curved bar sight is also exhibited; also the 
Fowler pipe and bar-bending machine, and the Yaryan 
patent marine evaporator, which is coming into exten- 
sive use. 

An exhibit of Messrs. John Brown and Co., contains 
the following :—Armour: Development of armour: Early 
wrought iron plate, tested with cast iron round shot. 
Later ditto, tested with pointed projectiles of chilled cast 
iron. Modern compound plate—Ellis patent —tested 
with pointed projectiles of forged and hardened chrome 
steel. Modern compound plate tested on March 4th, 
1891, with Palliser shot for the Argentine Government. 
Nickel steel plate tested with Palliser or chilled cast iron 

inted projectiles. Portion of the barbette armour for 

-M.S. Resolution, with the plates numbered to corre- 
spond with those of —— model—}in. to 1ft.—of 
barbette armour for H.M.S. Resolution. The steel 
face-plate employed on the Ellis’ system is claimed 
to be especially perfect, and to admit of bending at a 
sharper angle than the best wrought iron. Trophy of 
armour attachments—sleeves, bolts, nuts, cups, and 
washers—forming stand for small model of barbette. 
Six-inch armour-piercing shot of modern t pe.—Marine 
Specialities: Patent ribbed boiler flue, for high-pressure 
boilers. Flanged boiler front plate. Steel propeller blade. 
Steel crank shaft, being one throw of a three-throw shaft 
of ordinary Admiralty type. Trophy of Serve “winged” 
tubes for boilers, which are guaranteed to give a minimum 
of 10 per cent. extra efficiency or extra economy over 
plain tubes with cold-air feed. Model, illustrating Van 
Ollifen’s improved gear for closing water-tight bulkhead 
doors, in case of distress at sea. 

Messrs. Vickers’ and Sons exhibit:—(1) Model of 
solid cast steel armour-plate, tested on H.M.S. Nettle, 
October, 1888. (2) Model of solid cast steel armour- 
plate, tested on H.M.S. Nettle, February, 1889. This 
is of interest in the history of armour, marking the 
first adoption of English solid steel plate into the service. 
(3) Crank axle manufactured in 1869 of best cast steel, 
taken from under locomotive No. 33 belonging to the 
London, Chatham, and Dover Railway, on account of the 
engine being fitted with new wheels; mileage run 651,367 
miles, no sign of any flaw or defect. (4) Locomotive 
crank axle, bent cold under one ton drop, in order to 
confirm the mechanical tests of the material, which were 
made from the pieces cut from between the webs. (5) 
20-pounder gun, made of steel by Naylor, Vickers, and 





June-5, 1891. 
Company, Sheffield, in 1862, The official report states :— 
The gun has resisted 100 rounds, fired with the service 


charge of 2} 1b., and cylinders increasing in weight every 
tenth round from 20 lb. to 200 lb.; the last cylinders 
were 71‘bin. long, or only 14°125in. less than the length 
of the bore; the gun was then omnes to the second 
series of proof rounds, and is still entire. This series 
consisted of 10 rounds with double charges and service 
shot, and 27 rounds with double charges and cylinders, 
increasing every third round from the weight of two shots 
up to ten shots, total 187 rounds; the only effect upon 
the gun itself is that the powder and shot chambers 
expanded 0:008in., the bore being free from flaws. No 
other gun tried resisted the two series of trials satis. 
factorily. 

In the stand of Sir Joseph Whitworth and Co., will be 
found :—(1) Hollow propeller shaft, 55ft. long; diameter 
outside 18}in., diameter of hole 10in. (2) Three-throw crank 
shaft for H.M.S. Jumna; diameter of shaft 17in., stroke 
4ft., weight 15 tons. (3) Model—full size—of one crank 
for 8.8. City of Rome; diameter of shaft 25in., diameter 
of crank pin 26in., stroke 6ft., weight 21 tons. (4) Forging 
for trunnion hoop of 13-5in. breech-loading 68-ton gun; 
diameter of body 54}in., length 7ft., width across arms 8{t., 
weight 18 tons. (5) Forging of two I.D. hoops for 68-ton 
18°5in. breech-loading gun, made in one piece; length 
28ft., diameter outside maximum 538in., diameter of 
hole 36in., weight 34 tons. ‘These very large forgings are 
put forward in proof of the aa eye of simplifying the 
construction of heavy guns by the employment of larger 
elements than have obtained hitherto. (6) 12in. breech. 
loading howitzer put together without shrinkage; the 
tube has been withdrawn after firing forty rounds, with 
pressures exceeding 29 tons per square inch. This is 
specially interesting, as showing how completely the 
tube has borne the pressures without yielding or suffering. 
(7) 6in. centre pivot carriage—naval—with 6in. 5-ton 
breech-loading (8) Plug and ring of steel; the ring 
has been shrunk on the plug, and the plug then forced 
out by a hydraulic pressure of 8200 tons. (9) Weldless 
steel boiler shell; diameter 12ft., length 5{t., thickness °75, 
or jin. (10) Aur vessel for containing the air used for 
propelling the Whitehead torpedo. (11) 18in. wrought 
iron plate, made by Sir J. Brown and Co., and 
Whitworth steel 9in. projectile after penetrating the 
plate. (12) Steel casting, cradle of 12-pounder gun 
carriage. (13) Powder magazine of corrugated brass for 
naval service. (14) 6in. armour-piercing shell after 
passing through a 9in. compound plate and 36in. of oak 
backing. (15) 70-pounder shot, fired in 1856 from the 
Stork gunboat, after penetrating a 4in, iron plate on the 
Alfred. (16) Models of centre-pivot and forward-pivot 
naval carriages, howitzer carriage, and disappearing 
carriage. (17) Cases of standard gauges and surface 

lates. (18) Cases of hand-screwing apparatus. (19) 

Vhitworth measuring machine, to measure to ;gy/5p5iD- 
(20) 10in. steel common shell. (21) One pair of Whitworth 
shot tubes for gun barrels. 








ENGINES OF H.M.8. PHILOMEL AND PEARL. 


On p. 448 will be found a perspective view of one set of 
engines of the second-class protected twin-screw cruisers 
Philomel and Pearl, constructed by Earle’s Shipbuilding 
Company, Hull, from the designs of Mr. Seaton. In another 
impression we shall publish additional drawings and par- 
ticulars. For the present it will suffice to say that the ships 
have been an unqualified success. The engines were, accord- 
ing to contract, to indicate 4500-horse power with natural 
draught, and 7500 with 2in. water pressure, forced draught. 
They actually indicated 5139-horse power with natural and 
7800-horse power with forced draught. 








CHESTER SewaGE DisposaL.—A report on the Chester sewage 

uestion has been forwarded to the Mayor and Corporation of 
Chester by Mr. H. Enfield Taylor, M. Inst. C.E., of the River Dee 
Conservancy, in which he says:—‘‘ Without going into the practica- 
bility or cost of carrying out such a work as the propounded shut- 
ting back of the tide at or near Chester weir—that and other 
matters having been referred to Sir John Coode for report and 
advice—I have looked closely into the question of sewage disposal 
in Chester, with the view of devising, if possible, an alternative 
plan for bringing about the same important and much needed 
effect, i.c., the exclusion of the sew: from the river without 
injuring any interest. The subject at the outset appears complex, 
but can be afforded treatment, I find, at no oma. m outlay com- 
pared with other places. On the north side of the river ample 
power is already provided for dealing with the sewage, granted 
that the storm water be excluded, and which can readily be done. 
At the outfall works it is the custom to cease pumping about five 
and a-half hours during every tide, or eleven hours out of the 
twenty-four, in order that no sewage or effluent may be discharged 
into the river when the water is flowing in, and for one and a-half 
hours before the flood tide reaches the sluices. The necessity for 
doing this causes the damming up of the sewage in the main 
culvert for a considerable distance, and for half of each day and 
night. I would strongly recommend that the pumping should 
be continuous, which would obviate any accumulation of sewage. 
A combination of constant pumping at the outfall and such shafts 
would also effectually prevent an —- of sewer gas in the 
houses. As it is not to be capested | that the existing tanks would 
be sufficient to deal with the whole of the sewage, I propose that 
the remainder be pumped through ey to land to be obtained 
opposite Saltney, and there dealt with in the usual way. I have 
selected this spot because it is within the reach of the existing 
pumping capacity, and, as stated further on, will form a centre for 
disposal of the sewage from the south side as well, and so save the 
expense of a dual staff. The land in question is the most con- 
venient and suitable for the profitable treatment of sewage that I 
have come across in my experience. There is also the advantage 
that, in taking the sewage to the spot indicated, should it be found 
necessary in the future to extend the aqueduct to the Wild Marsb, 
the work now undertaken would form part of the outlay required 
for the more expensive scheme. It will be necessary to provide a 
new outfall through the northern embankment into the river, and, 
at the same time, the surface water from Blacon and Upper 
Sealand could be properly dealt with, and discharged at the 
higher ferry—a want that has long been felt. I would further 
urge that, as a matter of expediency, the plan herein described is 
preferable to the other, for in the one case an Act of Parliament 
would be n , causing delay, at best, to A’ , 1892, while 
in the other, by consent, which would undoubtedly be given, the 
work could be carried out at once,” 





SOUTHERN OF FRANCE RAILWAY. 


M. LEON BOYEUR, ENGINEER. 


MARJEVOIS, 





THE ENGINEER. 











(For description see page 442.) 
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THE CRUEIZE VIADUCT. 
Tue line from Marvejois to Neussargues (the Southern 





> 
| of the arches, as well as the angles of the piers of the abut- 
| ments, and the counterforts are of closescabbled ashlar. The 


Railway Company), the last portion of which was completed | 
in 1888, was executed entirely under the direction of the late | 


M. Leon Boyer. 


It runs across a very varied country, where the art of the | 


engineer has been brought into constant play. 


The most im- | 


portant of these works is undoubtedly that of the viaduct of | 


Garabit, of which M. Leon Boyer has himself given a very 


complete description, published after his death, and on which | 


M. Maurice Levy, member of the Institute, based the account 
given in the Génie Civil. Amongst the masonry viaducts 
to which reference may be made are those of Pion, Senouard, 


and Chante par Drix, the lengths of which are respectively | i ) 
| for those at a distance of 1:50 m. on either side of the keys, 


169-50 m. ; 231 m. and 235 m., and the maximum heights 45, 
50 and 43m. But the most interesting as regards height and 
execution, is that of Crueize (Fig. 1) situated about 9 kilo- 


metres to the north of Marvejois, over a little stream of the | 
same name, in a deep valley, and so wild that it is known in | 


the locality under the name of “Gorge de l’Enfer.” Con- 
structed of freestone, of a warm tint, with piers tapering in 


form, it produces a superb effect in the midst of this pic- | 
turesque site, standing out gracefully against the dark pine | 


forests which form its background. 
a succinct description of this work. 

General disposition and mode of construction.—The viaduct 
of Crueize—see page 441—is composed of six arches, 25m. 
(82°5ft.) in span, making a total length of 218°80 m. (720ft). The 


We propose to give here 











maximum height of the rails above the lowest point of the 
valley is 63°30 m., or 208ft. It is constructed for two lines. 
Its width is 8m.—26-25ft.—between the parapets, which 
increases to 10m. at the juncture with the piers. It is built of 
simple shafts in straight lines, with a gradient of 00275 m.— 
or 0-0033in. per foot. The intrados of the arches is composed 
of two quarters of a circle, being respectively 12:915m. and 
12-085 m.in radius. This disposition is for the purpose of com- 
pensating for the gradient while maintaining the springings 
of the two adjacent arches, at the same level. This mode of 
compensating for the declivity has the advantage of restoring 
the stresses to the centre of the pier. The arches are 1:30 m. 
—4-28ft.—in thickness at the key, and 2-60m., or 8°55ft., at 
the springings. The spandrils are lightened by three longi- 
tudinal arches of 1-20 m. span, Fig. 4. The piers have batters, 
which decrease gradually on both sides from base to 
sumunit. 


THE CRUEIZE VIADUCT OVER THE GORGE DE L’ENFER. 


other facings are of small scabbled stones, but in order to 
mark the lines well, a double cove moulding runs along above 
the uprights. 

Materials employed—The masonry of the mass is made of 
gneiss stone, the facing stones are of freestone, and the 
coping of granite. The lime employed was prepared at the 
factories of Teil and Cruas. The sand was partly taken from 
the bed of the Caulagne, partly from an open pit, where the 
deposits are of ancient formation, and the sand of superior 
quality; a certain quantity of sand was also obtained by 
trituration and washing of soft granite from a cutting. The 
mortar of the masonry of the archways was composed for 
those parts situated at 1:50 m. above the rupture joints, and 


| of 200 kilogrammes of slack cement to one cubic metre of 


mortar. The three largest of the quoin stones are fixed with 
mortar of neat cement. 

The centres.—The centres, Fig. 9, were sustained by a double 
row of girders crossing the masonry of the piers. The first 
supports, sustaining the foot of the principals, were on a level 
with the springings. Each were composed of two girders weigh- 
ing 36 kilos. = current metre. The second range of supports, 
placed 4 m. below, is formed of a single girder, on which the 
struts rested by the interposition of a sole, sustaining the prin- 
cipal rafters towards the middle. The centres were raised 
from the upper floor of the temporary bridge erected for the 
construction of the piers. The cube measure of the wood 





employed in the construction of each centre, is 156117 m., and 


| the weight of iron used for the various bolts and stays 4958 kilos. 


This system, first employed by M. Robaglia, | 


inspector-general of roads and bridges, and M. Pader, | 


engineer-in-chief to the viaduct of Vezanillae—line from 
Rodez to Milhan—has the effect of equalising the stresses 
over the divers layers. 
pensed with, which, by the employment of continuous 
batters, would have had to be arranged at various heights. 
By this suppression of set-offs, the shafts are left undi- 
vided, and their continuity contributes powerfully in giving 
apparent height to the structure. However, in order to 
facilitate the placement of the rough walling and facing of 
the shafts, a series of straight lines, 5 m. in length, forming 
an inscribed polygon in the theoretic curve, is substituted in 
practice for the continuous geometric curve, which would 
correspond to a constant load on the divers layers. This 
substitution is not recognised in the first instance on looking 
at the work, and its shafts appear to form a regular curve. 
The piers are faced by contreforts, which rise to the top of 
theviaduct. They are 2m.—66ft.—wide at the springings, and 
project 1m. beyond their tympans on a level with the plinth. 
The maximum depth of the foundations is 10m., and the 
average depth 6-50 m.—21-4ft. The average pressure persquare 
centimetre on the divers sections of the piers, is as follows ;— 
M. Ft 


At the springings o» ss ite 7°20 = 28°7 
At 5m. under the springings .. 7°84 ,, 257 
At 10m. = me a 8°20 ,, 27°0 
At 15m. 39 ” 8°50 ,, 28°0 
At 20m. = “9 8°70 ,, 28°7 
At 25m. 8 85 ,, 29°2 
At 30m ins - - 895 ,, 205 
At 351 at 90 4, 295 
At 40m om me 899 ,, 29°55 
At 45m. ae »” oo es eo «> ct ee BW WD | 
The use of hewn stone is confined to the coping. The facings 


It enables the projections to be dis- | 





per centre. The deflection at the summit during the con- 
struction was on an average 0-035 m., and the deflection of the 
arches after the removal of the centreing amounted to 0:009 m. 

Résumé.—The following table gives the details of the con- 
struction of the viaduct of Crueize :— 


ee ae ee eo oo 
Superficies in elevation: Void... .. .. .. 5277 m. 
” ” ” Solid .. .. 2504 m. 





Total 7781 m. 
Ratio of the void to the solid > oy os oo an Eee 
Total cube of the masonry in elevation . 25,049°308 m. 
Cube per superficial metre in elevation .. 3-220 


Total cost. Per lin'I metre 





: a ob 
Foundations 109,841 17 502 02 
Piers and abutments up to the springings 589,885 82 .. 2696 
From the springings to the summit, com- 

prising cornices and parapets 527,080 21 2408 73 
Gas on. shes as: ae ‘oe 63,136 23 288 56 
Total above the foundations. . 1,180,052 26 .. 5393 29 
Total comprising foundations 1,289,693 43 5895 31 

Cost per square metre of vertical projection :— 

Without the foundations... .. .. .. .. .. o «+ o 368 
Comprising foundations .. 165 80 


To resume, the total cube of the masonry in elevation is 
25,040°308 m. ; the relation of the void to the solid 2: 11, and 
the cube per superficial metre in elevation 3:220m. The 
total cost amounts to about 1,290,000 f., which gives 165°80 f. 


per square metre of vertical projection, not including | W; 


foundations.—Genie Civil. 








THE VYRNWY WATER SUPPLY TO LIVERPOOL. 


As our readers have been informed!, the waters of the 
Vyrnwy would long ere now have been delivered*in Liver- 
pool but for the difficulties which have been met with in the 
construction of a pipe tunnel under the Mersey, a work 
forced upon the Corporation against the advice of their 
engineer, Mr. G. F. Deacon, by a Board of Trade arbitration, 
which declined to permit pipes to be sunk into the Mersey as 
they have been in the Weaver?, and as temporary pipes have 
now been sunk in the Mersey, so as to secure a supply during 
the construction of this Mersey tunnel. Laying this pipe 





1 Tue Enorveer, vol. lxix., pp. 12, 414, 514, 516. 
2 Tae Enorneer, Vol. lxxi., p. 13, 








has been a delicate operation, but it was successfully accom. 
plished on Sunday. 

The householders of Liverpool will soon be in ssion 
of the long-talked-of water supply. The Norton Tower, on 
the Cheshire side of the river, was successfully filled with 
water some few weeks ago, and the pi pcan with water 
down to the Cheshire bank of the Mersey, at a point two 
miles from Widnes and four from Warrington. Further than 
this, however, it could not go until the temporary pipe-ling 
across the Mersey had been placed in position. The prepara. 
tions for laying the pipe have been going on for some three 
weeks. The pipe is composed of fifty sections of 12in. stee} 
flexible tubes. The entire length of 800ft. of the pipe wag 
sunk in a shore trench and sst on wooden rails or 
ways, sone on the ground. At each pipe-section joint 
there were blocks of wood on which the pipe rested, so 
that the joints and the pipe were raised from the ways, 
These blocks of wood were fitted to slide along the ways, 
Along each side and extending the entire length of the pipe, 
and passing through each of these blocks of wood, was a 
wire ro These two ropes were secured at the extreme 
end of the pipe from the river, and extended across the river 
to the Cheshire side, where they were fastened to a steam 
winch for pulling the long heavy pipe across the water. The 
trench from about 200ft. from the edge of the water was on a 
considerable gradient ; eight boats were moored across the 
river at regular distances, with the object of guiding the line 
of the pipe. With so great a length and weight of pipe, the 
danger and difficulty of the attempt was at once recognised. 
As the bed of the river is very shifting, different banks of 
silt being formed at nearly every tide, the pipe is provided 
with flexible joints, and will suit itself to the bed of the 
river. The pipe is 12in. in diameter, but the temporary pi 
line from Norton Tower to the river, and again from the 
river to Prescot reservoirs is 18in. Norton Tower is about 
800ft. above the river, from which it is distant two miles. This 
head will give a discharge through the 12in. pipe in the river 
of 4,500,000 gallons per day. 

At neap tide the velocity of the current is 3ft. or 4ft. per 
second, so that great precautions had to be taken to prevent 
the pipes being moved laterally before they were sunk in 
position. The pipes were on timber cradles which stretched 
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FLEXIBLE JOINT OF STEEL PIPES. 


800ft. across the river. The pipes were laid slightly 
zig-zag on the cradle, and in this position they were drawn 
across the river. The object of this was to allow for expan- 
sion of the length, according as the pipes required it after 
being sunk. The cradles were connected together by steel 
wire cables, upon which the hauling rope pulled. The ten- 
dency of the ebb tide to wash the pipe down before being 
sunk was counteracted by guy ro from a heavy rope 
stretched across the river and carried over the sterns of the 
large boats moored in the river fore and aft. These guy ropes 
were connected with timber bars lashed across the pipes to 
prevent the pipes overturning in the water. 

All the preliminary arrangements, such as soft-soaping the 
cradles, lashing the ms across the pipes, and other rigging 
work, occupied the greater portion of the day, but all was in 
readiness at five o’clock in the afternoon, when a number of 
visitors had assembled. It was high water a little after six, 
and at 5.50 the horses were attached at the end of the pipes 
furthest from the river, and steam was ready on the Cheshire 
side. All was in readiness, and Mr. Deacon took his stand on 
the embankment at the mouth of the trench, and after asking 
the spectators to keep quiet, gave the signal for the operations 
to begin. The combined power of the horses and steam 
winch easily drew the 800ft. of 12in. steel pipe — the soft- 
soaped c es, and the pipe entered the water. wo boats 
continued to keep at the head of the pipe and held the wire 
cable. This enabled the head of the pipe to be kept always 
upwards. The long length of steel pipes was drawn across 
the surface of the water, and at 7.20 p.m. the Cheshire end 
was hauled up into the trench on the Cheshire bank. The 
arrangements for sinking the pipe were then promptly made 
and carried out under Mr. Deacon’s instructions. Three 
cheers were given to Mr. Deacon when the pipe was safely 
laid down. 

The time ‘“— in drawing the pipe across the river was 
274 minutes. When the pipe was pulled up on the Cheshire 
side, the plugs which closed the end of the pipe as it was 
being taken across were removed, and a temporary connection 
made with the pipe containing the Vyrnwy water from 
Norton Tower. The plugs in the Lancashire end of the pipe 
were also removed, and within an hour from the start of the 
launch of the pipe Vyrnwy water flowed through the Pipe 
across the river and disc ed itself in the trench on the 
Lancashire side, the prem 9 tate of this long-desired 
feat being greeted with “ Cheers for the Vyrnwy 

ater.” 


During Sunday night and Monday the pipe gradually 
worked itself into its proper position. The fiexible joints of 
the pipe worked so sceeeatdly tend on Monday morning the 
whole pipe was below the bottom of the channel. The sec- 
tions have been all sounded and found perfect. In mid-river 
there is a bank of sand and silt, and on this of course the 
pipe rested, but the tide and the flow of water from some 
valves, which were placed in the pipe and permitted a 
play of water in jets under pressure from the pipe, worked 
this portion of the latter into its proper level. It was owing 
to the nature of the neap tide that Sunday was chosen for 
the launch, that day’s tide being the most suitable that could 
have been available for some days to come. The connection 
of the river pipe with the land pipe on the Cheshire side has 
been made permanent, and a similar connection will be 
made on the Lancashire side within the next day or two, 
there being only a few feet of piping to lay. This will com- 





plete the entire length of the temporary pipe from Lake 
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to Liverpool, which tempo’ pipe, it is anticipated, 
ho po Be mor that is peacoat, of it until the more 
capacious permanent pipe line has been laid down in the 
1. 
whe great balancing reservoir at Derby Hall, near Oswestry, 
constructed to receive the water from Lake Vyrnwy on its 
way to the filter beds, and thence to Liverpool, and capable 
of holding 46,112,000 gallons, is still virtually empty, the 
water having been recently drawn off for the first time since 
the construction of the works, in order to store a purer 
supply. Some time must necessarily elapse before the 
reservoir can be refilled. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves ——— sa the opinions of our 





SCREW PROPELLERS. 


§ir,—Owing to absence from home last week, I could not verify, 
by looking up his references, a suspicion that Major de Villamil 
had omitted to notice that, in five out of the six examples he gave, 
the sixth one being No. 3 in his list, wherein his calculation differs 
by 15 per cent. from Mr. Barnaby’s, the pitch ratio varied not 
much, whereas in the example No. 3 the pitch ratio differs notably 
from the pitch ratio in the remaining five examples. I do not 
suppose that he poaciy selected the cases so; but, though it is 
not surprising to find that a formula which is correct for one pitch 
ratio is very nearly correct for nearly the same pitch ratio, it is 
surprising that a person of Major de Villamil’s mathematica] ability 
should, by an oversight, put forward as tests of the correctness of 
a formula which he believes true if pitch ratio be varied, examples 
in which the pitch ratio was not varied, without giving the proof of 
his formula. ‘ 

Major de Villamil’s notions about the laws of yo are, to 
say the least, of a new, and, to me, quite unknown kind, He says 
that to test his formula by seeing whether Cz p, where p stands 
for pitch ratio, is constant, is an erroneous test, because D is not 
equal to (¥)’. This would be perfectly right if I had expected 


Mu to be equal to (yy, but, unfortunately for that hypothesis, I 


only took it that if V and D are both constants, (Y)” is also con- 


stant. I merely went, as usual, on quite low common-place 
principles; Major de Villamil goes, I suppose, on some high 


principle unknown to me. I took it that, if R = <, then 


RV P = V 2y, Which is a constant ; and that, therefore, R? P = 
2g, also a constant, provided always that Major de Villamil’s high 
mathematics do not involve the principle that the square of a 
constant may bea variable, say, for instance, that the square of 12 
may vary, according to circumstances, from 80 to 180, or some- 
thing of that sort. So, not being acquainted with these high mathe- 
matics, I imagined that if R* py = a constant = 2g, then m? R? x P = 
24 m2 n, and that 2g m2 n would be constant if m was a constant and 
% was a constant, so that under these circumstances m? R? x P 


would be constant, Now Cr is defined to be = 60 RP = =R, 
where m stands for 60 - ; and m is a constant if D and V are both 
constants. Also p, the pitch ratio, is F = x P, where n stands 


for o and » will be constant if D be constant. So that, by mere 


common algebra, beneath the notice of and differing totally from 
the high mathematical principle apparently put forward by Major 
de Villamil that the square of a constant is not constant because it 
is not equal to its own square root, if m? R? n P = aconstant, then 
Cz p ‘en being m R, and p being n P) will likewise be constant 
in experiments on a propeller of fixed diameter at a constant speed, 
that is, a speed which is the same in all the experiments, the pitch 
being varied. Major de Villamil, paying, as he seems to do, little 
attention to pitch ratio, did not, I suppose, notice that Mr. 
Thornycroft actually made experiments on a propeller of fixed 
size at a fixed speed common to all the experiments, obtaining 
results which agree with Mr. Barnaby’s table—‘' Proceedings” 
I.C.E., vol, cii, In other words, Mr. Thornycroft’s experiments 


were made under the precise circumstances in which, if R = ve 


were correct, Cn p would be constant. I am, I confess, so utterly 
at sea when brought face to face with the supposition that the 


square of 12 may one say from 80 to 180, instead of being 
144, as to feel that Major de Villamil may, from his higher 
standpoint, completely crush me when I say that if, as I 


pointed out, C*n p on experiments varied in the proportion of 
about 14,000 to 5800, then Cr «/p varied from about 115 to 76; 
and though, in those experiments, Cp was a roportional to 
R, and p to P, it may not, according to Major de Villamil’s mathe- 
matics, follow that R ./ P varied at all; and it appears to follow 
by Major de Villamil’s mathematics that my inference is wrong 
because 76 is not equal to 5800, and that the square of a constant 
would not be constant unless 12, for instance, were equal to 144. 
Major de Villamil cannot be supposed to have raised the objection 


that 5 is not = (7) in total ignorance of the fact that this 


inequality has nothing whatever to do with the question in hand, 
except upon the a that the square of a constant is not a 
constant, which I therefore suppose is a consequence of some high 
mathematical principle unknown to me. 

Major de Villamil — the dictum that in a perfect fluid a 
propeller blade could drive no water backwards or change momen- 
tum in any direction except at right angles to the ship’s course. 
I donot know on what high mathematics Major de Villamil may be 
pos he igen. beg, 0 the consequence that the square of a con- 
stant is not a constant. I am aware that a propeller isolated at an infi- 
nite depth in an infinite ocean of perfect liquid would, if once started 
by an impulsive couple alone, continue revolving and advanci 
uniformly for ever, if no forces, except the pressure of the liquid 
on it, which would be exactly at = angles to its surface, were 
afterwards augiet to it. I am aware that this is a ve’ 
different case from that of a propeller whose surface forms a small 
portion of the surface of a body, ship and propeller together, 
which cannot advance uniformly without the propeller creating a 
thrust and experiencing an axial force equal to the ship’s resist- 
ance, which is not immersed at an infinite depth, whose motion 
would be resisted supposing water were a perfect liquid, and which 
has external forces always applied to it. 

The very proof itself that the ae preeir in an infinite 
ocean of perfect liquid would, once started, go on uniformly for 
ever, depends wholly on the principle that the resistance—if any— 
is proportional to the quantity of momentum generated per second 
in the fluid, and that, on examination, it will be found that 
whatever momentum is generated in a second in one region is 
d in another region, none, on the whole, being generated, 
and t erefore there is no resistance, once the motion has been 
started. Major de Villamil, in attacking the principle that the 
resistance experienced by a body moving in a liquid is proportional 
to the momentum generated per second, on the ground that a 
propeller in a perfect liquid would experience no resistance when 
moving uniformly and generating no momentum, on the whole 
maintains a ple—which is not peculiar to hydrodynamics—to 





be false on the ground that it is true, unless, of course, and always 
provided that he has not some other proof, founded on the varying 
values of the square of a constant. Such mathematics as jor 
de Villamil’s are far too high for me; but I have no doubt that, in 
his hands, very remarkable consequences might drawn from 
such startling premises, Maurice F, FirzGerap, 
Belfast, May 29th. 





Sir,—The Professor is indeed very angry, and I cannot help 
feeling pleased, as it appears as if he were defending a bad case 
and he were aware of it. Why he should assume I mean certain 
things just for the sake of refuting my imaginary arguments I 
cannot conceive. I have never tried to evade any of the laws of 
motion. I have never denied that the motion of the water was 
changed by the screw, and the only ‘‘ common-sense right” I have 
claimed is the assumption that water obeys Newton’s second Jaw. 
The force—the only one Professor FitzGerald admits—is at right 
— to the ship’s course, therefore I say the only motion uf the 
water possible is at right angles to the course. Of course I do not 
refer to the reaction of the water, which obeys Newton’s third law, 
and does not enter into the argument. 

Professor FitzGerald has a perfect right to assume what he 
pleases ; but if he expects me to believe that a force acting ona 

icle of water at rest will move it in any direction but in the 
ine of the force, then I must exercise my undoubted right of 
private judgment, and say I don’t believe him. I thought my 
explanation of the ‘“‘ mysterious third body C” was plain enough, 
but as I may have been vague, allow me to explain still further. 

If a horse B draws a body com of two pieces A and C, and 
the. horse be actually harn to A, A will naturally exercise a 
pull on the horse, but C will only do so if the connection between 
A and C be strong enough. If there be no cohesion or fastening 
between A and C, then A will be drawn away and leave C behind. 

Professor FitzGerald’s little emtoring trick in his letter of April 
18th certainly was no solution to the question I asked; and 
because I am not satisfied, he says it is because I wish Newton’s 
third Jaw to be eliminated. I do nothing of the sort. He says 
water has no appreciable cohesion, and so, to make a perfectly 

rallel experiment, he takes a mass of cast iron to juggle with. 
ee if he had taken cast iron in powder he would have employed 
a material with vastly more mass than water, and with very con- 
siderable friction between its parts; but even then the result would 
have been a “ ridiculus mus” rather than a good fat rabbit. 

The diagram in the Professor's letter is exceedingly interesting. 
Examined carefully, it will be seen that the thrust is very much in 
excess of the force of the engine. The pitch of the screw is a 
very sharp one, and if it be reduced the thrust increases steadily. 
Of course, in the De Bay propeller ST and SP would be in the 
same line, and then, I presume, there would be no raison d’étre for 
the force of the engine. 

I really think, with a little patience and perseverance, we shall 
soon get perpetual motion! What a wonderful thing it is to 
thoroughly understand mathematics, It is indeed a grand century 
to be living in. 

As regards Mr. Barnaby’s tables, I am not responsible for his 
belief, or disbelief, in the laws he enunciates. Honestly, I do not 
think he believes in either, or he would not propose to put 
different-sized propellers to a boat to get the same velocity with 
the same horse-power. I quoted them just as they stand; and as 
no mention was made of different materials, 1 presumed they 
might be assumed as being the same. Possibly the Thornycroft 
propeller has special laws of its own. 

Professor FitzGerald has certainly not employed the formula, 





speed of screw = pitch x revolutions, but he mentions the word 
‘‘slip.” Will he kindly tell us what he means by this word? 
* Angular t of tum” may or may not imply circular 


motion in different cases, But what does the Professor mean by 
it in his paper? Does he or does he not imply that it refers to cir- 
cular motion! Why, even in his last letter he says, ‘‘In the 
De Bay propeller the angular momentum imparted by one screw is 
destroyed by the other, I sup ” What is the meaning of this, 
if it be taken as ordinary English? What does he mean by “ both 
the thrust and the moment of resistance to the engine will depend 
on the angular velocity imparted to that ring of water: and some 
angular velocity must be imparted to the water—the italics are mine— 
or else there will be no thrust or no work done by the engine”? The 
De Bay propeller gives no rotary motion to the water. Now will 
that fit into the Professor's Chinese puzzle? Where is the balance 
to the engine couple? This statement of Professor FitzGerald’s 
appears based on imagination, and not on facts. 
London, June Ist. R. DE VILLAMIL. 





Sirn,—I have watched the controversy between Professor 
FitzGerald with some interest at first, and latterly with some 
amusement. I think, however, that this wordy war has reached 
the point when it promises to grow wearisome. I would venture 
to suggest that the time has come when a practical outcome of 
some sort may be fairly demanded by your readers, As far ascan 
be seen, your correspondents may go on as at present until next 
year, and yet be no nearer an end than they are now. 

At present the discussion turns mainly on whether a screw pro- 
peller rotates a column of water or not. Professor FitzGerald 
says it does. It would be very useful if Professor FitzGerald 
would give some tangible proof, not only that such rotation takes 
place, but that it always takes place. Recently I have had some 
excellent opportunities for ascertaining what really does occur, and 
this is what happens. If a tug boat or other steamer be made fast 
and the engines turned ahead, the wake will be twisted much in 
the way Professor FitzGerald states. A model of ascrew propeller 
in a glass tank, and a few drops of coloured water, will show the 
same thing. 

If the boat is free to go ahead, no rotation takes place unless the 
slip is excessive. In other words, the twisting depends in some 
obscure way on the slip. So long as the slip remains under 10 per 
cent. or so, there is no twisting. 

The twisting also seems to a in some degree on the rough- 
ness of the propeller blades, ith a highly finished manganese 
bronze screw there is next to no twist, even when the slip is 
considerable. 

If Professor FitzGerald will try this experiment in a glass tank 
he will find that what 1 state is true, but he must be careful to 
allow the propeller to travel from one end of the tank to the other. 
A screw about 2in. in diameter and a tank 3ft. long will show the 
whole operation perfectly. If the screw is fixed, then there will be 
rotation just as when a boat is moored in dock and the engines are 
worked, HELIX. 

Liverpool, June 2nd. 


SINGLE VU. COUPLED LOCOMOTIVES. 

Sir,—I venture to think that Mr. Bird, in his letter on ‘ Ste 

v. Coupled Locos.,” is in error in one or two points, (1) The 
Manchester, Sheffield, and Lincolnshire 7ft. 6in. singles are only 
on the Cheshire lines now. They used to be on the road for the 
through Great Northern Railway expresses, but have been too 
much tried by the a Woodhouse banks, and instead they now 
use the new coupled class, which do their work to perfection. 
2) ‘‘ Loads upto twenty-six coaches” are certainly not taken out of 
ing’s Cross on the chief expresses; that the 8-footers could do 
it we may peshepe allow, but anything over, say sixteen, would 
certainly be divided for the faster expresses. With regard to the 
rformance of No, 123 Caledonian, it was no doubt very fine; 
ut this curious fact remains, that she is the only one of that type. 
If she really was so very fine a runner, why not copy her? I think, 
and always have, that the light load would explain it all. Put four 
8-wheelers behind an 8ft. single Great Northern, and what time 
would she make to York? Or behind a Midland single, and what 
time would she make to Nottingham or Leicester? The driver of 
124 Caledonian, a smaller coupled machine, said that certainly for 
speed she was wonderful, but he would sooner have his own for 
loads; and I don’t think that so far the single engine, for all-round 








work, has far out-distanced the coupled engine on any line where 
they have both, The 1700 class on the Midland I consider as good 
all-round machines as any singles they have. 1t may interest your 
readers to peruse the enclosed run just made by one of the 7{t. 4in, 
singles on the Midland :— 














$34| og \Seh 
sé@s/ 28 535) 
$e¢| Bu ons Remarks (Load 10). 
\254\ R38 28 
|A S 4 RN 2 
Bedford .. ail 
Summit 2] 10 {14 428 
Wellingborough ..| 5:27| 4°58| 64} 
Kettering ° ; 675| 659) 593 
| Slowed for the Gretton curve, 
Manton.. .. ..| 1811 /|18°43| 58} and, of course, all roun 
| Melton to North Junction. 
Melton .. 1 15°21 | 16°25 | 55} Signals on at Ashwell. 
v . Slight signal check outside 
Nottingham., ../ 1824/1925) 563 { Rottinghen. 


74 miles in $04 minutes = 55} R.A. 5) minutes gained on booked time. 
Train—10.35 a.m. ex St. Pancras. 


The Clergy School, Leeds, May 31st. 


ACTON WARBURTON, 





Sir,—It is well known that for easy riding, speed, and also for 
economy, the single locomotive is far superior to its four-coupled 
brother, and yet very few lines employ single engines. Several 
years ago single engines were so little used on account of the 
apparently insurmountable difficulty due to slipping; but now, 
with the sand blast and a great weight resting on the driving 
wheels, this barrier has been overcome. 

It was also contended that a coupled engine was far superior 
with a heavy train over severe gradients, and yet, when we look at 
the magnificent runs performed by Mr. §. W. Johnson’s new single 
engines on the Midland Railway, over what is nearly, if not quite, 
the hardest in the country, and the speeds attained by 
No. 123 Caledonian, up to the Beattock summit, it leads us to 


believe that even in this respect the single is as as the 
coupled ine. Then, again, the single wheel leaves.the length 
of the fire-box practically unlimited, which is greatly to be desired 


in a locomotive engine, and the employment of a large wheel 
reduces the speed of the piston, and quently the t of 
friction is not so great. 

When we look at the exceptionally high speeds attained by the 
Great Northern “‘8-footers” in the race to Edinburgh, and when 
we consider that they only burnt 224 lb. of coal per mile, and then 
turn to their rivals—the North-Western—and find that they had 
to employ one of their old Lady of the Lake class single engines, 
viz., Marmion, in preference to the much-vaunted four-coupled 
compounds, and when we see the work performed by single loco- 
motives on the Great Northern, Midland, Great Western, and 
North-Eastern every day, we can only come to the conclusion that 
the single is in every way superior to the coupled engine. 





Battersea, June Ist, H. W. ARMSTRONG. 


S1r,—I see that your correspondent, Mr. Bird, has called atten- 
tion to the question of single versus led 1 tives, and 
mentions Mr. Johnson’s single engines. I do not think that these 
engines get as much attention as they deserve. One constantly 
hears Mr. Webb's ——— and Mr. Worsdell’s and Mr. 
Stirling’s engines, but the Midland engines are seldom spoken of, 
and I have searched in vain for a description of the valve gear 
fitted to the newest of them, although I believe it isalmost unique. 
Four of these engines are stationed here—Liverpvol when they 
first arrived the drivers naturally experimented with them. One 
of them left Manchester and Ss Sirs m miles off— 
after seventeen minutes, while another left Warrington and reached 
Liverpool—eighteen miles—also in seventeen minutes, Could any 
coupled engine havé done the same ? C. P. 
Liverpool, June Ist. 





HOW TO BECOME AN ENGINEER. 


Sir,—There is one point in connection with the question, ‘‘ How 
to become an Engineer,” now being discussed in your columns, 
which I think is worthy of some notice, and that is the extreme 
difficulty of getting a berth when one has become an engineer. It 
seems to me parents need not be so anxious to make their sons 
engineers if, however naturally gifted and talented they may be, 
those sons cannot obtain a living. I am referring now to civil 
engineering, of which I have personal experience ; but, judging by 
the advertisement columns, the same seems to be the case with 
mechanical engineers ; and when, after perhaps many months of 
interviewing and writing applications, the full-fledged engineer 
does obtain a situation, he has to think himself fortunate if he 
draws a salary rather less than a bricklayer’s. I most distinctly 
am not referring to that class of men who, in their boyhood, were 
looked upon by their relations as embryo engineers simply because 
they were adepts at building rabbit-hutches, as so ably described 
in your leading article of last week, with every word of which 
article I cordially agree. On the contrary, I refer to men of the 
right metal. 

Is this scarcity of work and cutting down of salaries owing to the 

rofession being over-stocked? Is it use one must have a 
other, cousin, or uncle who can command influence, before it is 
possible to procure a berth? Is it because established engineers 
and chiefs of departments prefer draughtsmen at £1 a-week? Or 
is it because, since there is no compulsory examination, the ranks 
of the profession are full of duffers who get appointments by 
favour, to the exclusion of better men? 

Take my own case, for instance—and there are many like it— 
that of a man who as a youngster received a good education, both 
scholastic and technical at a first-rate public school, was then 
articled to an engineer of some eminence in one branch of our 
profession, under whom he subsequently fulfilled three public 
appointments on works, invested with some responsibility; and 
lastly, while looking out for another appointment, has been by no 
means idle, but has done a certain amount of private practice 
offered him by friends. He has never had a fault found with his 
conduct, or or he than praise bestowed on his work ; and, as showing 
he must know hing, is a ber of three leading institu- 
tions, in connection with two of which he has passed professional 
examinations. And yet this young engineer, whose salary when 
first out of his articles was 30s. per week, rising to the magnificent 
sum of 50s. at his last appointment, cannot now—after nine years’ 
experience—obtain a situation with remuneration at the rate of 
£3! And it is not only we younger men who cannot get work. 
There are many engineers of vast experience—men who have filled 
highly responsible positions—who seek in vain for an opening. 

hat are we to dor Are the muscular ones amongst us to turn 
navvies, and the weaker brethren—physically—labourers? It 
seems very hard that men who have worked well and made the 
best use of their time, cannot obtain a salary equal to 10 per cent. 
on the money their parents expended upon their training. A 
hundred times better would it have been had the money been 
sunk as capital in a butcher’s business and the boy brought up to 
chop meat, : 

Some may retort that all who are really pigeon at heart 
glory in their work, and consider it quite apart’ from the question 
of money. I quite agree with that sentiment; but we cannot get 
away from the fact that money, if an evil, is unfortunately a very 
necessary one. Perhaps there may be some mysterious way of 
wording advertisements and applications, if so, I wish some kind 
reader would explain it. D. BN. 

June Ist, 





(For continuation of Letters see page 451.) 
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GREAT CENTRAL PRODUCE MARKET, BUENOS AYRES. 
(For description see page 452.) 
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DECK ARMOUR TARGET FOR VERTICAL FIRE. 
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EXPERIMENTS AT KWANNONSAKI, JAPAN, ON | and no firing was to take place when the velocity of the wind | caused great destruction of life on the deck below. It is desirable 


VERTICAL FIRE AGAINST DECK ARMOUR. 
THE a of this experiment, made on the 19th and 20th 
of March, 1891, was to ascertain the effect of the howitzers 
and mortars, now manufactured in Japan and mounted in 
coast batteries there, against the decks of modern war shi 
The howitzer employed is a 28 cm.—11°02in.—rifled breech-loader 
of cast iron, nine calibres long, made at Osaka, from the designs 
of the guns made for the Italians by Sir W. G. Armstrong, 
Mitchell, and Company ; powder charge, 9°5 kilos.—20°9 lb.—of 

grained pebble powder manufactured in Ja; last year ; 
weight of shell, 217 kilos.; bursting charge, 9 kilos.; the shell 
made of chilled cast iron at Osaka from Japanese ore. The distance 
from the target was 3450 eit aig yy or 2 miles and 253 yards 
—requiring an angle of elevation of 58 deg., and angle of descent 
61 deg. Under these conditions, and with a muzzle velocity of 
218 m.—7152ft.—the mean error in range is 41 m.—134‘5ft.—and 
in direction 8 m.—26-2ft. The mortar employed was a 27 cm.— 
10°63in.—breech loader, rifled, of cast iron, seven calibres long, 
made at Osaka, to designs from the same source as the howitzers. 
Powder charge, 5 kilos.; weight of shell, 122 kilos. ; bursting 
charge, 5825 kilos. Distance from the , 3250 m.—3554 yards 
or | miles and 34 yards—angle of east 60 hy ., of descent 
~y SU mean error in m.—131‘2ft.—and in 
direction sea etre a 

The target, which was built on shore—the guns firing from the 
fort across a narrow bay—represented part of an armoured deck, 
turned broadside to the line of fire. The accom ing sketch 
shows clearly the whole arrangement. The target Tad a epth of 
18 m.—59ft.—representing the breadth of the three tons 
coast defence vessels now building, and a breadth of 5:26 m.— 
17°3ft. It was made of three thicknesses of Creuzot deck armour- 
plate, each 25 mm.—0-98in.—thick, properly rivetted and jointed, 
and had thus a thickness all over o poy) 3in, The plates were 
rivetted to 9ft. steel beams, spaced about 4ft. apart, and the whole 
was properly shored and — 

The p ‘ me for the firing made allowance for up to fifty 
rounds with unloaded shell and fifty with live shell fer each gun, 





exceeded 5m.s. Altogether the following number of rounds were 
fired, with hits as follows:—28cm. howitzer, unloaded shell, 
number of rounds, 30; hits, 2. 28 cm. howitzer, live shell, number 
of rounds, 15; hits, 1. 24 cm. mortar, unloaded shell, number of 
rounds, 43; hits, 8. 24cm. mortar, live shell, number of rounds, 
80 ; hits, 1 ; making three hits with 45 rounds, or about 7 percent. 
of hits with’ the 28 em, howitzer, and four hits with 73 rounds, or 
about 5 per cent. with the 24 cm. mortar. 

It will be seen from the drawing that if the target had been a 
ship’s deck instead of only a portion of it, the number of hits under 
the actual conditions would have been 23, making a percentage of 
20 on the whole number of rounds. This is about the same result 
as at the Bucharest trials some years ago, where the percentage 
under the same conditions was 22, 

As regards penetration, every shell went clean through the 
t, and buried itself about 2m.—6°6ft.—in the ground. With 
the unloaded shell, with the howitzer as well as with the mortar, 
the two lowest layers were almost punched through, and no cracks 
were visible. The upper layer was generally bent a little down in 
the hole, and showed a concentric crack at some 3in. from the 

riphery of the hole. Where the shell hit on the top of a beam a 
a piece of this was torn off. Altogether the target proved far 
too weak for the artillery opposed. is was even the case under 
the most favourable conditions, as at round 43, where the deck 
curves away from the trajectory ; the only difference here 
that the material of the upper plate on the off side was p' 
upwards instead of downwards, 

The Ja) artillery officers had apes expectations as to their 
fuse, which is a percussion fuse with retarding effect, and they 
expected that the bursting of the live shell would produce an 
enormous effect on the target. This was, however, not fulfilled, 
as the two live shells only exploded after being buried in the soil. 
The holes made by these shells did not therefore present a very 
different ap ce from the other hits, only some of the material 
round the hole being bent upward through the pressure of the 
explosion below. The deck = employed in the t seemed 
on the whole to be of a fair quality, not di to crack; 





whereas the beams seemed to be very inferior, and would have 


always to use good quality steel beams for protective decks, The 
chilled shells made from Japanese iron behaved admirably, 








THE INSTITUTION OF CrviIL ENGINEERS.—At the first meeting of 
the newly-elected Council of the Institution of Civil Engineers, the 
following officers were re-appointed :—Mr. H. L. Antrobus as 
treasurer ; Dr. William Pole, F.R.S., honorary secretary ; and Mr. 
James Forrest the secretary. 

Society oF ENGINEERS.—At a meeting of the Society of 
Engineers, held at the Town Hall, Westminster, on Monday 
evening, the Ist June, 1891, Mr. W. N. Colam, president, in the 
chair, a r was read by Mr. John Kerr on “Portable and 
Pioneer Railways.” The author commenced by drawing attention 
to the important P a railways have played in the advance of 
civilisation. He laimed any intention of entering into the 
debateable ground of narrow versus broad gauge railways, but 
dealt with railways suitable to meet the requirements of ry, 
mine, 1 erase, or for an absolutely new and undeveloped country. 
The advantages of a portable railway where facility of transport 
is of importance was dealt with, and the practical application 
illustra by an example in dealing with earthwork was 
given. Reference was also made to the a jati of 
the value of portable railways by sugar planters. The con- 
struction and materials for a le railway and 
rolling stock were next touched upon. author strongly re- 
commended, for the development of the newly-acquired territories 
in Africa, the adoption of pioneer railways, and described the class 
of railway recommended, and SS of the cost and con- 
struction and carrying powers, erence was made by the author . 
to pioneer lines — _ the way for a main line ——T: 
they could be removed further afield, or be used as feeders for 
main line, and that it was better to have a pioneer railway than no 
railway. On the other hand, he contended that it would be foolish 
to put down a pioneer railway where the traffic would warrant the 
construction of a heavy line. The paper concluded with reference 
to India as a field where there was much scope for the construction 
of pioneer lines, and also to the effect such lines would have in 
checking the slave trade of Africa. 
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THE FAIRFIELD SHIPYARD. 
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PLAN OF FAIRFIELD YARD. 


THE ENGINEER of May 22nd contained an historical and 
descriptive account of the Fairfield Shipbuilding Company, 
whose premises are situated at Govan, near Glasgow. As the 
space then at our disposal did not permit us to produce a 
plan of the extensive works of the Fairfield Company, we 
now supplement our description with an illustration showing 
the general arrangement of the shipyard and engine shops. 
As will be seen by our plan, the yard is situated on the south 
bank of the river Clyde, and the whole of their water front- 
age is occupied with shipbuilding berths and a fitting-out 
basin. Facing the whole range of slipways is a long shed 
containing the smiths’ shop, 
furnaces, frame-turning floor, an 





an extensive array o 


shearing, punching, drilling, and rolling machinery. All this | 
lant is most conveniently situated in close proximity to the | 
rths; the raw material of plates and angles being stacked, | 


as shown on the plan, between these sheds and the main 
entrance. Railways are laid all over the premises, as indi- 
cated in the illustration, so that no difficulty is experienced 
in handling and transporting heavy weights. Timber for the 
yard is for the most part —— | in cargoes, and floated as 
rafts into the fitting-out basin, whence itis lifted by means of 
cranes as required, and cut up in the saw mill—numbered 
59 on plan—and stacked at various parts of the yard— 
numbered 38 to 48—or as planks—numbered 77. The 
joiners’ shop is above the saw mill, and is well —_— 
with the most modern and approved machinery. Indeed, 
in no particular has Fairfield or the Clyde generally a greater 
reputation than in this department of the trade. The engine 
pattern shop is numbered 16 on the plan, being a little to the 
east of the large engine shop itself. Theblock of small build- 
ings numbered 28 to 31 contains the cabinet-makers’ work- 
shops and various stores; while the block numbered 24 to 27, 
at present used as storehouses, will shortly be pulled down, 
being no longer required in view of the superior erections for 
the same purpose just built near the general offices. 

block marked A are old offices, and these also are coming 
down, the new building at the main entrance, and facing the 
Govan-road, being far superior in every respect. In fact, it 
would be difficult to conceive of a better arrangement for 
drawing-offices and the general clerical work of the establish- 
ment than that provid 
now gracing the principal entrance to the yard. Ofthe other 


buildings, those numbered 17 to 19 are for beam turning and | 


bending; 67 is the brass foundry, 13 the boat-builders’ shed, 
14 the mast shed, 51 to 53 spar sheds, while 75 and 76 are 
timekeeper’s rooms and ticket-offices. The old entrance to 
the yard is indicated at B. Thesmall sections explain them- 


selves, when examined in connection with the reference 


letters on the plan. 


late and angle-heating | stat ‘ mbers 2 
P f | visitors then present. This was proposed, in 1850, by Sir William 


in the handsome range of buildings | 











THE INSTITUTION OF CIVIL ENGINEERS. 
ANNUAL REPORT, PAPERS, PREMIUMS, JAMES FORREST 
LECTURESHIP. 


and deliberate upon the report of the Council on the state of the 
Institution, with the annual stat t of ts, and to elect 
the Council and officers for the ensuing year,” took place on Tues- 
day, the 26th of May, Sir John Coode, K.C.M.G., the president, 
being in the chair. 

In the report of the Council for the session 1890-91, it was 
remarked that the salient feature of the session now terminated 
had been the realisation of a proposal made more than forty years 
ago, namely, the formal reception of the president and Council on 
stated evenings after the codinary meetings of the members and 





Cubitt, but for various reasons the suggestion was not acted upon, 
although in a modified form it was met by the conversazione 
given by the president. In progress of time the gradually in- 
creasing numbers forming the Institution rendered the conti 


| names had disappeared from the list. 
THE annual general meeting of corporate members ‘to receive | 


SETONAS 


There had been elected 2 honorary members, 
7 associates, and 3 
Only 107 
The number of members of 
all classes, students excepted, on the 31st of March last, was 5150, 
as inst 4903, on the same day last year, representing an increase 
at “the rate of 5 per cent. e student class had somewhat 
diminished in numbers, the total being, on the 31st of March last, 
at 914, as against 969 on the 3lst of March, 1890. This was not 
due to any diminution in the numbers admitted, but to the fact 
that more students had been elected associate members during the 
year, and that a greater number had become ineligible to remain 
in the class by reason of having passed the limit of age, namely, 
twenty-six years, Adding the students to the number on the 
register, the gross total on the books was 6064. 

rom the balance-sheet appended to the report, it appeared that 
the receipts during the financial year amounted to £24,274 8s, 11d., 
and the payments to £23,351 1s. 9d. The capital invested during 
the year represented the purchase of railway debenture stocks of 


past year was 247, 
51 members, 291 associate members, and 
associate members had been restored to the register. 





| of this social gathering impracticable. Sir William Cubitt’s idea 
was—first, the provision, at intervals during the session, of an 
opportunity for the personal introduction to the president and 
Council of those members who might not otherwise make their 
| acquaintance ; and secondly, the collection in the rooms of the 
| Institution of a limited number of models and specimens. A 
series of receptions was held after the ordinary meetings in the 
months of January, February, March, April and May of this year. 
An endeavour had also been made to identify, in some degree, 
each gathering with a particular branch of engineering, both in 
respect to those invited to be present and to the models and other 
| objects of interest exhibited. These receptions were believed to 
have been most successful, and experience would doubtless suggest 
directions in which they might be rendered still more useful and 
attractive in the future. 
Passing to the usual business of the session, it was noted that 
twenty-three ordinary meetings were held at which eleven papers 
ad been read and discussed. For some of these papers Telford 
medals and Telford premiums had been awarded to Messrs. LI. B. 
and C, W. Atkinson, and to Mr. R. E. B. Crompton, and Telford 
ois to Messrs, F, E. Robertson, E. W. Stoney, Professor 
onn Milne and Mr. J. McDonald, Mr. W. Langdon and Mr. 
W. T. H. Carrington. For other papers, printed or to be printed 
in the “‘ Proceedings” without being discussed, Telford premiumshad 
been awarded to Messrs, B, Donkin, jun., J. J. Webster, and 
C. P. Sheibner, There were eight supplemental meetings for 
students, at which, unfortunately, the attendances had been small. 
For papers read at these meetings Miller prizes had been awarded 
| to Messrs. E. L, Hill, J. H. Barker, W. A. P. Tait, B. Chatterton, 
| J. W. Brown, A. Sealy-Allin, and W. H. Wheeler. The first three 
| of these papers had been deemed worthy of publication, and would 
=, either in whole orin part, in the ‘‘ Minutes of Proceedings.” 
works visited by the students were referred to as having been 
| greatly appreciated by those who had availed themselves of the 
| privileges offered, and the Council recorded its sense of indebted- 
ness to the heads of the several establishments, 
The effective increase in the roll of the Institution during the 








the 1—or par—value of £6500, thus bringing up the Institution 
investments to £50,000, besides which the corporation was pos- 
sessed of freeholds which had cost £40,000, the Whitworth legacy 
of £5400, and Trust Fund investments aggregating £15,286. 

The Council congratulated the members that, as the result of 

rotracted litigation with the Inland Revenue Department, the 

Louse of Lords had upheld the judgment of the Court of Appeal, 
that the whole of the property of the Institution was exempt from 
Corporation Duty under the Customs and Inland Revenue Act of 
1885, on the ground that it was legally appropriated and applied 
for the pr tion of education and sci ’ 

In conclusion, reference was made to the action of a committee 
of members outside the Council, which had resulted in the estab!ish- 
ment of an endowment fund for the purpose of perpetuating the 
memory of the long services of the secretary in the interests of the 
Institutions. Ithad been decided that the endowment in question, 
with any future addition, should be applied to the estab ishment 
of a “‘ James Forrest Lectureship,” it being left with the governing 
body for the time being to determine the subjects, the periods of 
recurrence, and all other details connected with such lectureship. 

The adoption of the report was moved, seconded, and carried, 
and it was ordered to be printed in the “ Minutes of Proceedings. 
Cordial votes of thanks were then passed to the president to the 
vice-presidents and other members of the Council, to the auditors, 
to the secretaries and staff, and to the scrutineers. 

The ballot for Council resulted in the election of Mr. George 
Berkley as president ; of Mr. H. Hayter, Mr. A. Giles, M.P., Sir 
Robert Rawlinson, K.C.B., and Sir Benjamin Baker, K.C.M.G., a8 
vice-presidents ; and of Mr. W. Anderson, D.C.L., Mr. J. Wolfe 
Barry, Mr. E. A. Cowper, Sir Jas. N. Douglass, F.R.S., Sir 
Douglas Fox, Mr. J. Clarke Hawkshaw, M.A., Mr. Charles 
Hawksley, Sir Bradford Leslie, K.C.1.E., Mr. George Fosbery 
Lyster, Mr. J. Mansergh, Sir Guildford Molesworth K.C.LE,, 
Mr. W. H. Preece, F.R.S., Sir E. J. Reed, K.C.B., F.RS., M.P., 
Mr, W. Shelford, and Mr. F. W. Webb as other members of the 
council, . 

The session was then adjourned until the second Tuesday in 
November, at 8 p.m. 
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RAILWAY MATTERS. 


BorinGs are being made eight or nine miles above the 
Forth Bridge with a view to determine the practicability of tunnel- 
jing under the river, 


Tar Paris correspondent of the Times, writing under 
date May 29, says the first section of the Jaffa and Jerusalem 
Railway—-viz., up to Ramleh—was opened for traffic last Sunday. 


In the paragraph in this column of our ingrontion of 
April 24th inst., relating to the economic working of the compound 
jocomotives on the Grazi Tsaritsin Railway in South Russia, the 
number of mere —s should have been given as thirty-two 
out of a total of 143, r. Thomas Urquhart, M. Inst, C.E., is the 
locomotive engineer, 


Tue North London steam tram cars will shortly cease 
running in consequence of an agitation set on foot some months 
ago by the residents at Finsbury Park and neighbourhood. 
The Board of Trade has now refused to grant a renewal of the 
running powers of the North London Steam Tramways Company 
between Finsbury Park, Wood Green, and Edmonton, The steam 
cars were not running in accordance with Board of Trade require- 
ments, the engines were not kept in good order. They will 
cease to run on and after June 15th. 


In a report on a collision which occurred on the 25th 
March, at Stonehaven, on the Caledonian Railway, between a 
North British pilot engine and a North British train, Major 
Marindin concludes : I trust that the Caledoni pany, warn 
by these two collisions within a period of five weeks, will abandon 
the use of pilot engines at the rear of passenger trains; but, if 
they cannot or will not do so, the least that the travelling public 
have a right to expect is that they will take more care to see that 
their own rules, drawn up to lessen the risk of the practice, are 
strictly attended to, 


Tne Earl of Morley’s Committee of the House of Lords 
on waempenst Bills have passed the Neath Harbour Bills, the 
Stourbri Improvement Commissioners, the Partick, Hillhead, 
and Maryhill Gas Bill, the Midland Great Western of Ireland Bill, 
and a Bill to render valid letters patent to Messrs. Worms and 
Bale for an improved process and apparatus for tanning by the aid 
of electricity ; and Sir John Kennaway’s Committee of the House 
of Commons have the Glasgew, Yoker, and Clyde Bank 
Railway Bill, The Elementary Education Provisional Orders Con- 
firmation (West Ham, &c.) Bill, the Sun Insurance Office Bill, the 
Westminster Improvement Commission Bill, and the North-Eastern 
Railway Bill, all of which have passed the House of Lords, and 
yassed the Standing Orders of the House of Commons; but the 
Pelfast and County Down Railway Bill failed to pass the Examiner 
on Standing Orders of the House of Lords, 


Tue Marley Tunnel, just below Totnes, on the Great 
Western main line from London to Plymouth, —— on 
Saturday morning last, soon after the first up-train had passed 
through. No one was injured, but hundreds of excursionists, who 
intended to go to Plymouth to witness the review of troops and 
sailors in honour of the Queen’s birthday, were compelled to 
abandon their visit. The accident, which will cause great loss to 
the company, was first noticed by an engine-driver, who saw the 
roof of the tunnel bending over towards the line and reported the 
matter, with the result that the traffic was at once suspended. 
For some time tt workmen have been engaged in excavating a 
new tunnel parallel to the old one, in order to provide for a double 
line; and as the partition had to be cut to drain the work, it is 
presumed the masonry was weak, and gave way under the strain, 
or by scour and removal of water. For the present trains are run 
from Totnes towards the tunnel, and conveyances take the 
passengers by road to Brent, where they enter trains in waiting, 
and are thus taken on to Plymouth and Cornwall. The South- 
Western Railway has also been wy a large part of the traffic. 
Breakdown gangs were dispatched from Plymouth and Exeter and 
several hundred put to working day and night strutting the tun- 
nel. Later accounts say the work of repairing the tunnel has 
advanced so satisfactorily that the engineers are confident it may 
be re-opened for traffic to-day. 


In a report on a collision which occurred on the 30th 
April at Dalry middle junction on the Caledonian Railway, when a 
passenger train from Leith to Edinburgh came into collision with 
an engine attached to three wagons of earth, which had been 
crossed from the down to the up-line, on their way to a tip siding, 
Major Marindin says :—‘“‘ This collision, which, although slight in 
its results, was of a serious character, was due to the forgetfulness 
of the signalman, a man with an exceedingly good record, 
short ballast train arrived on the down, and was in the usual way 
crossed on to the up-line, along which line, when clear, it should 
have proceeded to a tip siding on the up-line from Haymarket 
west. Owing to the signalman not being aware how much late an 
up train from Dundee was running, he was not able at once to send 
the train to the siding, and he kept it standing upon the up-line 
east of the junction, so as to leave the down line clear for an engine, 
and for a down train from the North. At 12.43 the 12.30 up train 
from Leith was offered from Coltbridge junction, and the signal- 
man, entirely forgetting that the ballast train was standing _ 
the up-line, accepted it, and lowered his signals at 12.48.” he 
result was the collision, and Major Marindin concludes: ‘‘ More 
than one invention has lately been brought out by which signals 
and block instruments are kept locked at danger when a train has 

mn crossed on to the wrong line, even after the cross-over road 
points have been restored to their normal position, and it is much 
to be desired that these inventions should have a thorough trial.” 


In the House of Commons on the 29th ult. an Irish 
member asked the President of the Board of Trade some questions 
concerning the Tralee and Dingle light railway or tramway, which 
he possibly thought were of some importance. He occupied the 
time of the House by asking if the steepest railway gradient in 
the kingdom—1 in 30—was on this line, a distance of three miles, 
on which gradient the train had been stopped twice while ascead- 
ing; first to get up steam, secondly to examine the brake, and if 
these pages were, as ceged, in accordance with General 
Hutchinson’s orders; whether, shortly after the opening of the 
line, the couplings of the wagons and the rolling stock generally 
were in such condition that the company had had to apply to 
the Lord Lieutenant fora free grant to replace and repair the 
carriages and engines ; whether the scale of » laid down by 
General Hutchinson was being adhered to; whether trains were 
permitted to be run after sunset, and if it was legal to lock both 
doors of carriages while the train was in motion; and whether he 
was aware that of the six regular directors four, including 
the chairman, had no shares in the company, and if this 





state of was in accordance with the Companies Acts? 
In reply, Sir Michael Hicks-Beach said: ‘‘The steepest gradient on 
the line is, as stated, 1 in 30. This is unusually steep, but I am 


aware of certainly two other gradients as steep. I know nothing 
of the stoppages referred to in the second part of the question. 
The ng p have been permitted to open the line. There is 
nothing in the regulations to prevent the running of trains after 
sunset, or in the law to prevent the locking of both doors, which 
latter, however, is an extremely eodesbalie proceeding. I have 
no knowledge of the number of shares held by the directors, and 
lam not aware of any general provision in the Acts relating to 
companies which prescribes the number of shares to be held by a 
director.” Probably the President will soon be asked whether he 
has heard that the village carrier’s horse has fallen down a steep 
hill, has broken his knees and the driver's pipe, and whether the 
of Trade proposes to do anything about it, other than 
extinguish the inquirer. ; 





NOTES AND MEMORANDA. 


In Greater London last week 3582 births—one every 
28 minutes—and 2813 deaths—one every 3°57 minutes—were 
registered, corresponding to annual rates of 33 and 25°9 per 1000 of 
the estimated population. 


THE deaths registered last week in the twenty-eight 
great towns of England and Wales corresponded to an annual rate 
of 30°9 per 1000 of their aggregate population; the rate in thirteen 
towns exceeding 30; being highest—45‘9—at Salford, and lowest 
—16°5—at Norwich, 


At a recent meeting of the Brussels Academy, in a 
paper ‘‘On a Curious Peculiarity of Currents of Water, and on 
one of the Causes of Sudden Floods,” M. G. van der Mensbrugghe 
gives an explanation of the fact that in a river the maximum 
velocity of the current does not occur at the surface, but about 
three-tenths of the depth below the surface. 


Testa has recently shown that with an alternating 
current a filament may be maintained in a state of incandescence 
when attached to only one terminal. Another and most important 
fact which he has demonstrated is the practicability of using tubes 
of rarefied gas without any terminals as practical sources of illumi- 
nation by simply creating an electrostatic field near them, and also 
of using lamps without leading-in wires, 


In the production of common watch glasses the glass 
is blown into a sphere about a metre in diameter, sufficient metal 
being taken to give the desired thickness, as the case may be. 
Discs are then cut out from this sphere with the aid of a pair of 
compasses having a diamond at the extremity of one leg. There 
is a knack in detaching the disc after it has been cut. A good 
workman will, it is said, cut 6000 glasses in a day. 


Tue husk of maize is being used in the manufacture of 
paper. In some experiments to test this use the husks were 
thrown into a rotary boiler, and after being mixed with caustic 
soda, and thoroughly boiled, ony, formed a kind of spongy paste, 
full of a glutinous substance. This paste was then placed in 
hydraulic press, so as to separate the gluten from the fibre ; 
compact mass of fibre was then obtained, which is worked in 
various ways. 


At a recent meeting of the Meteorological Society, a 
ag was read ‘On Brocken Spectres in a London Fog” 
y Mr. A. W. Clayden, M.A., F.R. Met. Soc., F.G.S. During 
the dense fogs in February last, the author made a number 
of experiments with the view of raising his own ‘‘spectre.” This 
he ultimately succeeded in accomplishing by placing a steady 
lime-light a few feet behind his cont, when his shadow was pro- 
jected on the fog. He then made some careful measurements of 
the size and distance of the spectre, and also succeeded in taking 
some photographs of the phenomenon, 


In London 2681 births and 2337 deaths were registered 
last week. Allowing for increase of population, the births were 
99 and the deaths $37 above the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 25°6, 27-7, and 27-5 in the 

receding three weeks, increased to 28°9 last week. During the 
our weeks ending on Saturday last the death-rate averaged 27:4 
per 1000, being 8:4 per 1000 above the mean rate in the corre- 
sponding periods of the ten years 1881-90. 


Try and lead, and their alloys, are slowly attacked by 
the weak acids contained in canned meats, the amount of action 
being proportional to the surface in contact. The tin used for the 
manufacture of tin-plate contains 1—2 per cent. of copper and 
other metals, besides traces of lead, and offers greater resistance 
to the acids present in preserved meats than does pure tin or tin 
containing muck lead. M. Balland—Compt. Rend.—is of opinion, 
seeing that such tin is adaptel for soldering purposes, that the 
use for sealing meat-tins of the — of tin employed by tin- 
plat2 manufacturers should alone be tolerated. 


Tue following is given as a mixture for joining pieces 
of iron together:—Equal parts of sulphur and white lead, with 
about one-sixth proportion of borax, are the constituents of the 
mixture, and the three should be thoroughly incorporated together 
so as to form one homogeneous mass, When the composition is to 
be applied, it should be wetted with strong sulphuric acid, and a 
thin coer of it placed between the two pieces of iron to be 
connected, these being at once pressed together. The Chemical 
Trades Journal says :—‘‘ It is stated that the cement will hold so 
firmly as to resist the blows of a steam hammer, and dry so 
completely in a few days as to leave no trace of the cement, the 
work then presenting the appearance of welding.” 


At a meeting of the Paris Academy of Sciences a paper 
was read on ‘‘ Mica as an Invariable Dielectric,” by M. E. Bouty. 
The author has previously shown that the capacities of mica con- 
densers vary slightly with the duration of charging. He now finds 
that mica behaves as an invariable dielectric in a direction normal 
to the planes of cleavage—that is, the capacity () of a lamina of 
useful surface (p) and thickness (¢) is represented by the formula 


c= : P_, where / isa constant. It is remarked that the origin 
re 

of the large variations of such condensers with duration of charging 

is the electrolysis of foreign substances contained in the superficial 

layers, 


Wiru reference to the recent discussion in Nature on 
the effect of centrifugal force on wheels and discs, Mr. Chas, A. 
Carus-Wilson of McGill University, Montreal, sends the following 
experimental result. A weldless steel flask, with spherical body 
12in. in diameter and Zin. thick, constructed for use in a centrifugal 
milk separator, to revolve about its axis of symmetry at a normal 
speed of 7000 revolutions per minute, was whirled at a gradually 
increasing speed, with a view to ascertaining the ‘‘ bursting” 
velocity. At 16,000 revolutions per minute the body of the flask 
had bulged 2in. in diameter ; this is equivalent to an extension of 
17 per cent. of the circumference ; the peripheral speed being 840ft. 
per second, and the tension 31°5 tons per square inch. The 
experiment was not continued, as it was considered sufficiently 
satisfactory, and the bulged flask is kept as a curiosity. 


Mr. B. E. Fernow, chief of the Forestry Division, 
Department of Agriculture, Washington., D.C. (Eng. and Min. Jour.) 
states that the weight of wood depends on its fibre, and that 
varies with the amount of air, water, resin and pigment contained 
in its cells, If weight depended on fibre itself, its specific 
weight would depend on the proportions of cell wall to cell space— 
pure wood fibre, whether in light wood, such as poper, or heavy 
wood, such as oak, being about the same. The greater the 
proporticn of strong fibre to the light and loose cell elements on a 

iven area, the heavier and stronger the wood, other conditions 
ing equal. These fibres are shown on a cross cut of oak or pine by 
the darker colour, and in general their denser structure is at once 
apparent. In these woods the fibres are found crowded together 
on the outer part of the annual ring, which is known as ‘‘summer 
wood ;” while the cells with a thin wall are — found in the 
inner part of the ring, known as ‘‘spring wood.” All things 
being equal, the wood containing a larger amount of ‘‘ summer” 
in proportion to “spring” wood must be heavier and Bigs 
stronger also, Hence the experience that coarse-grained, broad- 
ringed oak is heavier and presumably stronger. There are, how- 
ever, exceptions to this, as in forests where of two oaks one is 
broad-ringed and another narrow-ringed wood, in which a moist 
subsoil has contributed to open pores and looser cells. It is, then, 
necessary, in judging oak timber, to rely, not on the weight alone, 
but on the grain together with the weight, the same rule being 
probably operative in most other kinds of timber, 





MISCELLANEA. 


Tue population of Belfast, according to the census 
returns, is 255,400, showing an increase of nearly 50,000 during the 
last decade, 


THE last of the three steam hopper barges constructed 
by Messrs, William Simons and Co., Renfrew, for the Corporation 
of Preston, has been tried on the Clyde with, we are informed, 
very satisfactory results. .The measured mile was run at Skelmorlie, 
the mean speed obtained being about ten miles per hour. 


_In view of the disturbed state of affairs on the Pungwe 
River in East Africa, it is of interest to know that the Portuguese 
Government are at the present time putting together some shallow 
draught gunboats for service on the Pungwe, and Messrs. Yarrow 
and Co., who constructed them, have only lately despatched some 
additional machinery to fit them for the service. 


Tue Bath Show of the Bath and West of England Society 
which opened on Wednesday, is one of the largest ever held by the 
Society. The entries in horses and stock were 1857, as compared with 
1281 in 1877, the centenary yecr of the society. The space occu- 
pied by machinery, &c., was 20,306ft. run, against 23,089 in 1877. 
It is expected that the show will be a very successful one. 

Her Masesty’s Consul at Gothenburg reporis that the 
Waterworks Board of that town will, up to the Ist of July next, 
receive tenders for pumping machinery, ing of centrifugal 
and piston pumps with a joint capacity 130-horse power, 
with boilerz, engines, &c. The conditi ifications, &c., may 
be seen at the town office for public bu gs—Byggnadskontor— 
at Gothenburg. 


An Electrical Engineering Exhibition will be opened in 
Taunton on August Ist, and close October 31st, 1891, on the 
grounds adjoining the Taunton Electric Lighting Company’s 
central station, St. James’-street, Taunton. Applications for space 
must be made on the printed forms to be obtained from the 
manager and secretary, H. C. Willson, Bath Electric Light 
Works, Bath. 


A MEETING attended by 300 share and bond-holders of 
the Panama Canal Company has unanimously voted a resolution 
urging the French Government to use its influence with the 
Governor of the Crédit Foncier de France in order that he may 
take up M. de Lesseps’ project and complete the canal. A Reuter 
telegram says a deputation of five members was elected to submit 
the resolution to the Government. 


A CONTEMPORARY cuts the following from “an Angli- 
cised foreign journal:”—‘‘ In the copper and wire works in 
Osnabriick business has got much livelier during the last months 
of the past year. As the works have not produced themselves the 
half manufactures they wanted, but could rather derive profit 
from the cheap prices paid when they were bought, they were 
enabled, by granting correspondingly moderate prices for the 
goods, to close such considerable bargains with foreign countries, 
that the dispatch for October-December was larger than in any 
quarter of the last years. Also at the end of the year the works 
had plenty of orders. The working was regular, only some short 
interruptions took place caused by the want of coal.” 


In their report on the water supply to London during 
April, Mr. William Crookes, F.R.S., Dr. William Odling, and Dr. 
C. Meymott Tidy, say :—Throughout the month the condition of 
the water supply continued to be entirely satisfactory, in respect 
alike to freedom from turbidity, from colour-tint, and from excess 
of organic matter. Thus, in the case of the Thames-derived 
supply, the mean ratio of brown to blue tint was as 13-9 to 20; 
the mean amount of oxygen required for oxidation, ‘055 grain per 
gallon ; the mean amount of organic carbon, ‘155 part in 100,000 
parts ; and the maximum amount in any single sample examined, 
‘190 part in 100,000 parts cf the water—numbers which, it will be 
seen, correspond very closely with those recorded as expressing 
the results furnished by the previous month’s supply.” 


THE proprietors of the large porcelain factories at 
Limoges have been reducing the price of fuel. They found the 
cost of firing china in Bohemia was not more than 10f. per ton; in 
England it was only 13f.; while, for the same thing in France, at 
Limoges, the cost was between 34f. and 35f. This difference being 
se great, and making it impossible for the French manufacturers 
to make their china as cheaply as their foreign neighbours, various 
devices have been tried, bat with little success. The coal employed 
is necessarily costly, as a smokeless long-flame variety is required. 
Many of the factories burn wood only. One of the most progres- 
sive houses in Limoges was induced to employ petroleum or 
residuum oils as a fuel, and the results were far better than antici- 
pated. The heat was produced without smoke, and the china 
came from the kiln whiter than when it is fired with the best of 
wood. It is estimated that by employing these oils there will be 
a reduction of about 15 or 20 per cent. in the making of china in 
France. Pressure is being brought to bear on the Government to 
have fuel oils classified as fuel, which pays only lf. 30c. a ton. 


THE measures taken to protect the Royal Naval Exhi- 
bition against fire appear to be very thorough. At sixty positions 
throughout the new annexes and special buildings added to the 
premises of last year’s Exhibition, such as the Camperdown 
Gallery and the Victory, Messrs. Shand, Mason, and Co. have 
supplied sets of portable apparatus to be worked by one or two 
men, and in addition two of their steam fire engines are held in 
readiness for use. One very powerful “equilibrium” engine is 
stationed near the lake, and in a very few minutes from an alarm 
would be in readiness to pour its 900 gallons of water per minute 
upon the Victory or upon the adjacent buildings should a fire 
unfortunately get beyond the control of the hand appliances. An 
excellent Fire Brigade has been organised under the superinten- 
dence of Mr. G. Duck, a late officer of the Metropolitan Fire 
Brigade, and is in no way connected with private enterprise, as 
erroneously stated under a misapprehension in our last issue. The 
value of similar precautions taken in connestion with the Royal 
Military Tournament at the Agricultural Hall was shown last 
week, when an alarming fire was got under before the arrival of 
the Brigade by the use of Messrs, Shand, Mason, and Co,’s appa- 
ratus handled by the troops. 


Tue Select Committee on the London Water Bills 
met again on Tuesday, Sir M. White Ridley presiding. Evidence 
was given by Sir T. Farrer, vice-chairman of the London County 
Council, against the scheme for establishing a Water Trust and 
acquiring the undertakings of the water companies, which is pro- 
moted by a number of vestries and local boards in the metropolis. 
According to Sir Thomas, the primary and most important question 
was where the future supply of water for the ever growing needs 
of the metropolis was to come from. This was the question which 
must be thoroughly investigated before anything else was done; 
and that the whole matter ought to be investigated. by a Royal 
Commission. The Council appealed to Lord Salisbury, but the 
Government had not rendered them the assistance asked for. The 
principle of the vestries’ Bill was not compatible with the principles 
sustained by the London County Council and the City Corporation. 
The vestries’ Bill contemplated immediate purchase of the under- 
takings without previous investigation as to the sources of supply. 
It was the desire of the County Council to leave the outside areas to 
the sanitary authorities. He very much doubted whether the 
Bill now before the Committee represented the views of the majority 
of the vestries. The County Council was unanimously of opinion 
that the question of the source of supply must take precedence of 
purchase, and the Corporation agreed with them. The witness 
proceeded to give further facts in demonstration of his view that 
the present water supply, taking into consideration the constant 
increase of the population, was inadequate. The Committee then 
adjourned, 
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SEWAGE AND HARBOUR WORKS. 
(To the Editor of The Engineer.) 


Sir,—Can any of your readers tell me what are the principal sewage 
and harbour works going on at present in England, and the wae in 
charge ? -L.C.E. 





THE FRICTION OF GEARING. 
(To the Bditor of The Engineer.) 

Sir,-—A certain machine is driven by an engine attached to the shaft 
which runs at 200 revolutions per minute, the engine indicates 30-horse 
power. Will any of your readers kindly tell me what additional power 
would be required to compensate for the interposition of a pair of equal 
spur wheels and a separate shaft in two bearings for the “ the 
wheels to be 18in. diameter. A, 

Manchester, June 2nd. 
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COST AND CONSUMPTION OF GAS. 


THE metropolitan gas companies have still cause for 
rejoicing in the magnitude of their business. In the first 
six months of last year the Gas Light and Coke Company 
—by far the largest of the three companies supplying 
London—showed a falling off in the sale of gas; but the 
return for the entire year displays a substantial increase 
compared with 1889 in the case of that Company, as 
well as a similar result with regard to the general metro- 
politan supply. The three companies realised as their 
net gas rental for the year a sum of £3,314,000, being an 
advance of £200,000 compared with the gas rental of 
1889. A parliamentary return lately issued gives the 
ordinary accounts of the companies for the two half- 
years. But for more precise and complete information 
we have recourse, as usual, to Mr. Field’s authoritative 
“ Analysis,” which has now reached the twenty-second 
year of publication. The tabulated statements thus given 
show that the profits of the London gas companies under- 
went a large diminution during the past year, the gross 
profit dropping from £1,304,534 to £975,648, while the 
net ‘profit declined from £1, 151,252 to £798,860. The 
net profit, which is the final result after paying all 
charges, including interest on loan capital, and nearly 
£35,000 for “strike expenses,” exhibits a decrease of 
£352,000. But while the net profit was less than 
£800,000, the amount paid away in dividends was 
£1,267,943, thus creating a deficit of nearly £470,000. 
That the rate of profit should decline was to be expected, 
considering that coals and working expenses—after allow- 
ing for residuals—were a heavier charge than in the year 
before by a sum exceeding £500,000. To meet this extra 
outlay, or the greater part of it, the companies drew upon 
their reserve funds and undivided balances for an amount 
exceeding £400,000. The years of plenty were thus made 
to pay for the year of famine. Encouragement is to be 
drawn from the circumstance that not only do the con- 
sumers increase in number year by year, but the average 
annual consumption of gas per consumer increases with 
equal steadiness. In the last three years the increase in 
the number of consumers has been singularly rapid, the 
— of 1890 being more than three times that 
of 1888. 


The er.ormous consumption of coal is a striking feature 
in the statistics of the Metropolitan Gas Companies. In 
1869 the coals carbonised amounted to rather less than 
1,172,000 tons. The price of common gas then ranged 
from 8s. 2d. to 4s. 6d. per 1000ft., cannel gas being 
5s. 6d. Last year more than 2,800,000 tons of coal were 
carbonised, and the price of common gas ranged from 
2s. 3d. to 2s. 9d. per 1000ft., the price of cannel being 
3s. 1d. and 3s. 5d. In 1869 there were thirteen gas 
companies in London, the Imperial then taking the lead. 
Amalgamation has reduced the number of the companies 
to three, and the figures seem to show that the arrange- 
ment has proved advantageous both to the shareholders 
and to the public. At the earlier date the capital 
employed per ton of coal carbonised was more than it is 
now by as much as 25s., and the capital per 1000ft. of 
gas sold was nearly 16s. in amount, compared with 
little more than lls. at the present time. The 
actual capital employed by the London Gas Companies 
is now nearly double what it was twenty-one years ago, 
the present amount exceeding £15,000,000. For each 
consumer the capital outlay is nearly £50, and the net 
gas rental rather more than £10. The total income of 
the London Companies, for gas, residuals, and some 
minor matters, amounted last year to £4,724,000, an 
advance of £368,000 upon 1889. But coal, which cost 
£1,593,000 in 1889, required an expenditure of £2,065,000 
last year, a difference of £472,000. The working expenses 
also went up by as much as £225,000. In the carbonis- 
ing department wages rose from £415,000 to £500,000. 
Fortunately for the Companies, residuals fetched £157 ,000 
more than in the year before. With an enlarged business 
the London Companies show a marked decline in the net 
profit per 1000 feet of gas sold, the amount in 1889 being 
not much less than elevenpence, while last year it was 
not much more than sevenpence. Compared with 
1887, the Gas Light and Coke Company has in this 
respect dropped one-half. Among the suburban com- 
panies the falling-off is less. In the provinces, both 
the corporations and the companies show a reduced 
profit, except that the Dublin Company has a better 
result in 1890 than in 1889, though not so good as in 
1888 and 1887. The average price of gas in London 
shows an advance of a penny per 1000ft. This is due to 
the Gas Light and Coke Company, the Commercial dis- 
playing areduction, and the South Metropolitan remaining 
as in 1889. The rise in the rate of wages, the shortening 
of the hours of labour, and the genera] advance in the 
price of coal, are matters which tend to increase the 
difficulties of the gas companies, and these factors were 
very potent last year. 


JAPANESE EXPERIMENTS ON THE ATTACK OF SHIPS’ DECKS. 


WE kg elsewhere a report which we have received 
ofa valuable experiment on deck attack by vertical fire 
recently carried out in Japan. At the present time this 
question is important, especially to England, who, in 
spite of her large fleet, must be prepared “to defend her 
coaling stations situated in remote parts of the world 
against the attack of ships. A cheap method of defence 
is the employment of high angle fire from pieces which 
can easily be placed so as to need no armour to protect 
them. Further, we found in our old-type Woolwich muzzle- 
loading guns pieces ready to hand which make powerful 
howitzers for such a purpose, and we learn from these 
Japanese trials what may be expected from the chilled 





iron shells of these guns, of which we possess a large 
store. 

It is hardly possible to discuss these experiments 
without comparing them with the similar deck attack. 
trial made at Meppen last September—see ENGINEER of 
October 31st, 1890. The conditions of the Meppen and 
Japanese trials were remarkably similar. The calibre of 
the German gun was 11‘6in., those of the Japanese gun 
and mortar were 11:02in. and 10°63in. respectively. The 
German range was 8870 yards; the Japanese ranges 
were 3773 yards and 8250 yards. The German target 
measured 52ft. by 13ft., and the steel plate was 3}in. 
thick. That employed in Japan was 59ft. by 17°3ft., and 
was nearly 3in. thick. The Germans obtained 8 per 
cent. of hits; the Japanese 6 per cent. The power and 
accuracy of the German gun was no doubt greater than 
the Japanese, but it was a very heavy and costly piece of 
ordnance. It weighed with its bed about seventy tons. 
As remarked in our article at the time, this is not the 
class of weapon generally contemplated for coast defence 
by high-angle fire. These forged steel projectiles were 
employed in Meppen. The tax-payer will be in a very 
liberal humour or in a state of great alarm before we can 
obtain forged steel shells in our coast batteries for high- 
angle fire. In short, we regard the Japanese trials as 
much more to our purpose than those carried out at 
Meppen. The ordnance and projectiles employed 
were fairly representative of the class that we 
might employ, and the results, both as regards 
accuracy and power, are to our purpose. Had the entire 
deck of the vessel been represented, it is calculated that 
the hits would have been 20 per cent. The perforation 
was complete. Three inches of steel is a stronger deck 
than any vessels attacking our coaling stations are likely 
to have for along time to come. It would be a very 
serious thing for them to anchor within two miles 
of our batteries, if it means that for every five rounds 
fired one chilled shell is going to crash down through 
their decks; and something like this it ought to mean, 
unless we are to be distanced by the Japanese artillery. 
One remark in the report we either fail to understand or 
totally disagree with. The Japanese artillery had made 
a delay-action fuse, with which they expected the shells 
might destroy the deck on a large scale, and they appear 
from the report to have been disappointed that the shells, 
after perforating the deck, passed on into the earth 
before bursting. Why, in the name of wonder, were 
they disappointed? What did they want their delay- 
action fuse to do for them? Surely the destruction 
of the deck itself is not the object of the fire, 
but rather the destruction of the ship, which the 
deck protects. It is seldom that a shell reaches the 
protective deck without first passing through upper struc- 
tures. Had the target consisted of an entire ship, with 
all its crowded gear and fittings, we are very much 
mistaken if any fault would have been found with a shell 
for holding together too well. The delay-action fuse may 
of course be found too slow under one condition, and under 
one condition only, we think, namely, if the shell re- 
ceives sufficient shock to break it before the fuse acts. 
Then in the case of a common shell there would be but 
few fragments, and the powder charge would burn after 
the shell had opened, with comparatively little explosive 
force. The need for good metal in the supporting struc- 
ture of the steel deck is an instructive feature, and not 
to be passed over. Altogether we consider that the 
Japanese Government is to be congratulated on its 
materiél, and deserves our thanks for the results of a 
valuable trial. 


NEWTON'S THIRD LAW. 


WE cannot venture to assert that we fully understand 
Professor FitzGerald’s letter, which will be found on 
p. 451. He has not vouchsafed an explanation of what 
he means by “ unusual sense,” as applied to Newton's 
words. But we gather from his letter that he does not as 
yet fully comprehend the nature of the difficulty presented 
by Newton’s third law, and that he does not hesitate to 
dogmatise on one of the points which have been very 
keenly discussed by various philosophers at various 
periods, both before and after Newton wrote the “ Prin- 
cipia.” That is to say, Professor FitzGerald lays it 
down as a species of axiom at the end of his letter, that 
there is but one cause of motion, namely, force; appa- 
rently forgetting that there is no such thing as conserva- 
tion of force; that all energy is most probably, if not 
certainly, kinetic; that many eminent writers have held 
that conservation of energy means really conservation 
of motion; and that in effect motion is the sole 
ultimate cause of motion. We are perfectly aware 
of the circumstance that as great an authority as 
Faraday has spoken of conservation of “force,” but 
since his day “‘ energy” has been cubstituted as a far 
more accurateterm. We trust that Professor FitzGerald 
will not assume from this that we are pronouncing any 
opinion whatever as to the soundness or the reverse of 
these views. We only direct his attention to the fact 
that they have been held in order to show him that there 
is no scientific certainty or unanimity that motion can 
only be produced by force. 

Reverting now to Newton’s third law, it seems that 
Professor FitzGerald assumes that we have said that that 
law implies the necessity of two forces acting on one 
body, for unless two forces act in opposition there can be 
no equilibrium. This assumption is entirely baseless, and 
could not have been made, we think, by our correspon- 
dent if he had understood what “the hoary old crux” 
really means. In a word, he has totally failed to 
realise where the difficulty lies. Under the cir- 
cumstances we have no alternative but to go 
over the ground once more. In the first place, then, 
Newton never said a syllable about two forces acting on 
one body in this connection. We never said a syllable 
about two forces acting on one body. There is one 
body A, and one force B; the force B tries to impart 
motion to A, and Newton tells us that A resists that 
effort. There is only one force B acting on A, andA 





450 


THE ENGINEER. 





JUNE 5, 1891, 








per se resists that force. It has no extraneous aid or 
assistance of any kind helping it to resist B. We have 
never said or hinted at anything else; we have said and 
we do say that the force B is invariably balanced by the 
resistance of A. That is what Newton said, as plainly as 
language can say it; and Professor FitzGerald has not 
attempted to show that he said anything else, unless 
indeed the obscure utterance about “ unusual sense” is 
meant for such an attempt. Now, the logical deduction 
from all this runs thus: Motion is caused by force, or 
it is not. The body to be moved resists force. It 
pushes against the force just as much as the force 
pushes against it. If, then, force is the only cause of 
motion, the body cannot move. But it does move, there- 
fore force cannot be the cause of motion. This is the 
“ hoary old crux” that to this day vexes the soul of every 
student who thinks. We have read at least a dozen 
explanations and attempts at reconciling Newton's words 
with the facts, all different. One eminent mathematician, 
dead some years, asserted that the pull on the collar end 
of a-trace was greater than the resistance at the cart end. 
Another has stated that the thrust of a propeller is always 
greater than the resistance of a ship. Until Pambour'’s 
time it was universally believed that the mean effort 
of steam on a piston was always greater than the sum of 


the mean resistances. In so far as we understand Prof. | 8! 


FitzGerald, he gets over the difficulty by assuming that 
the ordinary meaning commonly attached to Newton's 
words is not their true meaning. Yet what is to be made by 
any student of the statement, that just as much as a 
horse pulls a cart forward, by so much does the cart pull 
the horse backward? We say without hesitation that 
there is not in the English language a text-book of 
dynamics which gives a rational solution of the “ hoary 
crux” which can content a thoughtful student. For the 
most part, the third law is stated, and the student is left 
to make what sense he is able of it. In other cases no 
attempt is made to maintain that force is the sole cause 
of motion. Diverse writers on dynamics give diverse 
definitions of force. In Cotterill and Slade’s “‘ Lessons 
in Applied Mechanics,” we have on p. 105 the following 
passage. The authors are writing about screw presses. 
The italics are theirs, not ours:—‘“ But the resistance 
which the body offers to C is equal and opposite to the 
pressure which C exerts on the body.” Is it remarkable 
that with such a statement before him the student should 
ask, “If this be true, why does motion take place?” 
Professor FitzGerald has lifted up his voice in defence 
or praise of the book from which we have quoted. He is 
familiar with its contents. He understands it perfectly. 


Is it too much to ask him to say whether we are to|G@ 


attribute to the passage in italics the “unusual sense” 
in which he says Newton wrote, or the usual sense 
commonly employed by students and English readers in 
general? And if the former be true, will he say further 
why Messrs. Cotterill and Slade have found it necessary 
or expedient to use words in an unusual sense ? 

Our own view of the matter is now, and has long been, 
that Newton’s third law presents grave difficulties to 
thoughtful students. We have been asked by young 
men over and over again to explain what it really means. 
Hitherto professors and other teachers of dynamics have 
simply ignored the fact that such a difficulty exists. They 
have said in effect that the student who fancies there is 
anything illogical about the matter is a fool. This is not 
the proper scientific spirit. Those who undertake to teach 
should make the ground secure as they go. Professors 
state, and very truly, that Newton’s three laws are funda- 
mental; that their value and importance are transcendent. 
The third law apparently involves a logical contradiction 
of the accepted definition of force, and instead of care- 
fully explaining how it is that the contradiction is appa- 
rent only, they leave the student to puzzle matters out 
for himself. Is it remarkable that under the circum- 
stances erroneous opinions are held, or that it is stated 
in very plain language that professors do not really 
understand the things they write about? Professor 
FitzGerald might now do excellent service if he would 
take our word for it that Newton’s third law is a sore 
trial to numbers of thoughtful students, and explain, in 
the lucid language which no one can better shen 
himself when he thinks fit, why it is that there is no 
logical contradiction whatever between Newton's third 
law and the definition that force is the cause of motion. 
In this way he would employ himself to infinitely more 
advantage than he does in constructing for us arguments 
and expressions of opinion which we have never dreamt 
of using, or asserting that Newton attached an unusual 
meaning to the words in which he enunciated natural 
laws. 





RAILWAYS AND THE PUBLIC. 


Tuts session several attempts have been made to prevent 
the passing of railway Bills on unusual grounds. In three 
prominent instances the opposition has been of an outside but 
public nature. The opposition to the projected Manchester, 
Sheffield, and Lincolnshire extension to London was of that 
kind, and the most recent instance—the opposition a few 
nights ago to the Great Northern of Ireland Bill—was 
especially so. The Bill proposed certain extensions, and 
to it the opposition was that the present line was poorly 
served, that the carriages were bad, and that at one 
station the sanitary accommodation was insufficient. 
It does not seem to have occurred to the objectors that there 
were two legitimate methods of objection—one to avoid the line, 
and the other to try to construct a competing line. But 
there is no doubt that these objections represent a grow- 
ing public feeling, and embody the idea that the rail- 
way service is for the public, and that it should be ren- 
dered efficient. In Ireland there is much cause for com- 
plaint. The service is far behind that in England. It is 
slower, there is the most provoking delay at the chief 
junctions ; the carriage accommodation is poor, and even 
at the chief stations there is neither the provision for com- 
fort or for cleanliness that there ought to be. It is quite true 
that the passenger traffic in Ireland is rather limited, but 
there is a compensation to the companies in the fact that 
items in the cost of working, so important as wages, are 
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much less than across the Channel, and that the cost of con- 
struction is much less; and at the present time the receipts 
of the Irish railways are showing proportionately larger 
figures than are those in Great Britain, so that the slight 
attempts at popularising these lines are evidently appreciated. 
But there is another reason why the Irish railways should 
endeavour to remove the grounds for these objections, and 
that is that the time will come very speedily for the rates and 
tolls to be revised by Parliament, and that revision will be 
much less fair to the companies if they have to enter into a 
contest with a number of associations of exasperated cus- 
tomers. Rightly or wrongly, the public have been educated 
by the competition between some of the great railways of the 
kingdom to expect certain facilities, and these will need to 
be granted by all companies in a greater or less degree. There 
is now, however, less need of any great constructional efforts, 
and the companies can find time to devote to the develop- 
ment of the traffic, and probably also to the reduction of 
some items of cost which have been allowed unchecked to 
grow. That economies can be made is proved pretty clear] 
by the recent experience of some of the railways in Sout 
Wales; and in Ireland it may be looked upon as certain that 
administrative changes of importance can be made conducive 
to economy. There is no reason why the small lines of that 
country should need so many boards of directors, often com- 
posed of the same persons. It is in the administration that 
there will be found to be room for economies such as would 
ive the means for making travel more comfortable and less 
dilatory in the Emerald Isle. 


THE PROGRESS OF MINING ENGINEERING. 


THE progress of late years of general and mining engineer- 
ing was very well demonstrated by the address to the 
Federated Institution of Mining Engineers by the president 
—Mr. T. W. Embleton, Leeds—at its two days’ annual 
meeting on Thursday and Friday last at Westminster. 
Clearly we have advanced somewhat since the day when in 
1830 our boilers were of cast iron, and working at 10 lb. to 
the inch. The invention of the condenser since that period 
has marked an epoch in steam engine practice, whilst it is not 
too much to say that at that time electricity, now so potent 
a factor in industrial and social life, was only a toy. It is 
also a long step from the time when railways were first con- 
structed of square pieces of timber to the present day, when 
Bessemer steel rails are employed. The marvels wrought by 
the locomotive engineer will perhaps obtain greater appre- 
ciation from the public than they are accustomed to secure 
when people are reminded that no further back than 1831 the 
journey by coach from London to Leeds occupied a day, a 
night, and part of a second day. Numerous and important 
also have undoubtedly been the advances made in minin 
engineering in recent years in hoisting, ventilating, ro 
other appliances. The lines upon which in the Colonies 
further progress may be looked for were shown when Mr. 
. B. Walker, of Barnsley, in the course of his paper upon 
“The Coalfields of New South Wales,” pointed out the 
opening that existed in that coal region for labour-saving 
machinery, and for railway extensions to bring fuel to the 
coast, whilst Mr. S. H. Cox, of London, showed the enormous 
resources of the coalfields of Australia generally. Mr. John 
McLaren, of Leeds, was probably correct when, in his paper 
on “The Economical Use of Steam in Colliery Engines,” 
he declared in favour of the locomotive type of boiler. 
Suggestions worthy of attention by mining engineers were 
made in the paper on “The Detection of Fire-damp,” by 
Professor F. Clowes, of Nottingham, and Mr. James 
Ashworth, of Derby. The electrical safety apparatus for 
cages, described by the inventor, Mr. John Yates, of London, 
appears to meet a want; whilst important suggestions 
deserving the attentive consideration of mining engineers 
were made by Mr. Henry Hall, H.M. Inspector of Mines, in 
his paper on “Coal Dust in Mines;” and particularly in the 
report which was presented to the gathering upon the fumes 
— by the explosives roburite, tonite, and gunpowder, 
y the committee appointed to investigate the subject, the 
members including Mr. Thomas Bell, H.M. Inspector of 
a Professor P. P. Bedson, Dr. Drummond, and Dr. 

ume. 


ENGLISH IMPLEMENTS ABROAD. 


THE consular reports from nearly all our principal export 
markets bear testimony to the rapid increase of foreign 
competition with English manufacturers in agricultural 
implements and machinery. The Board of Trade Returns, 
it is true, prove sufficiently that our position in this im- 
portant branch of mechanical industry has as yet suffered no 
serious injury; but the foreign rivalry may, nevertheless, 
emand the serious attention of our home firms. The 
Germans in particular are forcing themselves into new 
markets by dint of imitating with the utmost nicety 
the construction of the English machines, even to the 
extent of plagiarising the names peculiar to the best known 
firms. It is gratifying to find, however, that in portable 
engines, steam ploughs, and harvesting machinery British 
makers still maintain the supremacy. In the smaller imple- 
ments they are hampered by the lower prices of their com- 
petitors. This is a ground upon which the German makers 
should naturally have the advantage, and there is probably 
sound wisdom in the advice of a consular report on the 
Spanish market that English makers should combat foreign 
rivalry by maintaining the efficiency of their products, and 
not by attempting to undersell their continental rivals. 
Some of the consular reports refer to the hold which 
German traders obtain upon purchasers by accepting 
easier terms of credit than English firms, but it is 
doubtful whether the business thus obtained is often 
worth having. On the score of enterprise, it is not likely that 
the British agricultural engineers have much to learn. In 
France, for instance, their exhibits are often found at local 
shows, at which not a single one of the large native firms 
is represented. The progressive spirit of the ikesey is shown, 
moreover, in the vigour with which several of the con- 
cerns have taken up the manufacture of steam engines for 
electric lighting og oy mining plant, and other machinery. 
It may be hoped that the trade will maintain its present 
prosperity, notwithstanding the rapid extension of foreign 
competition. 

THE NORTHERN CHEMICAL MANUFACTURE. 


THE changes in the chemical manufacture in the North are 
importantin many ways. Thegathering into one great company 
of all the Leblanc worksin the kingdom practically has allowed 
opportunities for internal economies of moment. The works 
are grouped for engineering inspection ; the manufacture is 
being adjusted to the capabilities of the different sets of 
works and to the needs of the relative districts they chiefly 
supply; and, concurrently, it has been possible to control 











the markets so that the price is decided by the great producin 
company. One or two of the most antiquated works a 
been closed entirely; in other instances bye-products that 
were useless to isolated producers are found most useful to 
others; and the adjustment of the work to the varied descri 
tions of plant is being attempted with some spirit. It is = 
attempt that has both its bright and more gloomy aspects, [t 
is a step in the right direction to endeavour to minimise the 
waste in the processes, and thus to enable those who adhere of 
necessity to the old system to produce as cheaply as possible: 
but it is to be regretted that in doing this there has been the 
need to close works in situations that were historic in the 
history of the alkali manufacture. The tendency is, in such 
a manufacture, now to aggregate the works into great centres 
and this is what is really being done in the North-east, but 
it is at the cost we have indicated. In an engineering sense 
it is certainly more conducive to the development of higher 
and better methods of manufacture than would be possible 
in the case of a number of small works, limited in 
many ways. The huge heaps of alkali waste that were go 
familiar are wey of how the older makers, with high 
prices, put aside as useless materials that are now treated by 
the Chance process and yield very large quantities of pure 
sulphur, which commands a ~_ price in the market, but 
the cost of the plant for the production of which would have 
been beyond the means of most of the owners of the small 
works of the past. In the same way the production of the 
needed salt has been made possible by great companies and 
works, which have, ” the utilisation of the immense salt 
deposits of South Durham, benefitted that district and 
lessened the cost of one of the great materials used in the 
trade. If the prices of chemicals can be kept up at some. 
thing like their present rates, it is quite probable that we 
may see further developments of the manufacture in the 
North-east, and that in its most scientific and most 
economical methods of production; and concurrently with 
that, the re-arrangement of groups of works and of processes 
carried on in the Leblanc works of the country as a whole must 
be expected to proceed. 


THE GROWTH OF LIVERPOOL SHIPPING ENTERPRISE, 


An incident, meg unique in the annals of shipping, and 
at the same time illustrating in a remarkable manner the 
wonderful development of the Liverpool merchant fleet, was 
witnessed at the North Docks, on Wednesday last, when 
four large vessels, sailing under the White Star flag, of an 

te of 23,000 tons gross register, entered and left the 
Alexandra and Langton Docks within the short space of an 
hour. The vessels referred to were the Garfield, 2347 tons, 
one of the largest sailing ships afloat; the Nomadic, 5750 
tons, a new twin-screw cattle and cargo steamer just returned 
from her successful maiden voyage to New York; the R.M.S. 
Majestic, 9861 tons, arrived from New York same morning, 
after making a rapid passage of 6 days 24 hours; and the 
R.M.S. Britannic, 5004 tons, outward bound for New York. 
To enable the general public to realise the full significance 
of this occurrence, it is worth while to look back at the 
shipping trade of the port in the middle of the last century. 
In the year 1744 the total number of ships entered outwards 
from the port of Liverpool, during the whole twelve months, 
was 425, with an aggregate tonnage of 20,937 tons, giving an 
average of less than fifty tons per ship. Thus it will be seen 
that the four White Star vessels which entered and left the 
North Docks on Wednesday last ted 2000 tons more 
than the entire outward tonnage of the port in the year 1744, 
and that the average tonnage per ship was 115 times greater; 
and if we go back to the year 1565, we learn that there were 
belonging to the port of Liverpool only twelve small vessels 
manned by seventy-six men; now we have great steamers 
like the Majestic, with crews of 350 men each. 


SPEZIA TURRET MOUNTINGS FOR 119-TON GuNs. 


Some of our readers may remember that the mountings 
and gear for the Gruson turrets at Spezia were ordered from 
Elswick. We learn that the working gear, boilers, accumu- 
lators, condensers, cranes, &c., have all been mounted and 
worked in an exhaustive trial instituted by the Italian 
Government, lasting about ten days. The cupola, weighing 
2050 tons, was turned a complete revolution in 1 minute 
20 seconds, using two out of the four turning engines. It was 
also turned in 1 minute 45 seconds when one engine only was 
used, a considerable economy in water being thus obtained. 
The two accumulators, weighing 210 tons each, were raised 
by steam in 2 minutes 16 seconds; when up they were 
capable, without further help from the pumps, of working 
the ammunition cranes, loading the guns, elevating and train- 
ing through a complete circle, leaving some margin of power 
available. Each of the same accumulators was capable 
of being elevated by hand pumps the full stroke of 12ft. in 
514 minutes, which is ten minutes less than the time con- 
tracted for. The guns were fired thirty-one rounds at all 
angles of elevation, and training separately and simul- 
taneously, without any fault being developed in the hydraulic 
machinery. Both Elswick and the Italian workmen, who 
carried out the operation of mounting under Mr. Leo Rendel, 
have deservedly obtained high praise for the success of the 
undertaking. As most of our readers know, the two cupolas 
are situated one on each side of Spezia Harbour, and are very 
far the most powerful erections of their class extant. 


THE NEW COAL CONTRACTS. 


Rariway and gas companies, and large consumers of steam 
and other coal, have been able to secure supplies for the 
season commencing next month, so far as contracts have 
already been completed, at an average reduction of 6d. per 
ton on the prices previously paid. This lowering of value 
will make a substantial difference to the cost of railway 
working for the next twelve months. [t is noteworthy that 
in spite of all the progress made by the electric light, and 
the rapid increase of electric lighting, the gas companies are 
ordering larger quantities of coal than at any previous season. 
One reason is that the long-continued dull weather and fre- 
quency of fogs caused an extraordinary run upon supplies, 
and at one time brought several companies almost to the 
verge of a coal famine. The managers have learnt a lesson 
which they are now taking to heart. Hence the heavy 
supplies at present being contracted for. Another reason 18 
that the uses of gas are increasing in more directions, particu- 
larly in the generation of heat and the production of power, 
than they are decreasing. Even the electric light needs a gas 
engine to generate it. Following the reductions in loco- 
motive and gas coal, the conditions of the iron trade 
imperatively call for relief, and it is believed that one form 
in which this can be given—by lower prices for fuel, so 
largely used in its production—cannot be much longer delayed. 
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SIR JOHN HAWKSHAW. 





We have to announce with deep regret the death of the 
veteran engineer, Sir John Hawkshaw, which took place on 
Tuesday last at his London residence, Belgrave Mansions. 
John Hawkshaw was the son of Henry Hawkshaw, and was 
porn at Leeds in 1811. He was educated at the Grammar 
School of that town, and was afterwards articled to Mr. 
Charles Fowler, celebrated at that time as a maker of roads, 
and was engaged with him in the construction of turnpike 
roads in Yorkshire. Next he became the assistant of Mr. 
Alexander Nimmo, who was employed’ by a number of capi- 
talists in Lancashire to prepare a scheme of railways between 
Manchester, Leeds, and the Humber. Mr. Hawkshaw took an 
active part in this work, but Mr.Nimmo’s death in 1831 suddenly 
cut short his career, and he was thrown on his own resources. 

Having accepted an offer to go out to Venezuela, he 
sailed from Falmouth in July, 1832, and in due course 
arrived at his destination, Aroa, where he took charge of the 
copper mines forming part of the estate of General Bolivar, 
which had been purchased by an English company. Here he 
remained until the middle of 1834, but a rather serious attack 
of fever necessitated his return home. His South American 
experiences afterwards formed the subject of a little book of 
“Reminiscences,” published in 1838, which is, however, 
almost entirely confined to a description of the country, and 
of the manners and customs of the inhabitants—about 
which very little was known at that time. It is agreeably 
written, and is evidently the production of a cultivated and 
observant mind. In 1836 he read a paper at the Institution 
of Civil Engineers, giving a full account of the Bolivar mine, 
and the mode of working pursued. 

In 1835, at the early age of 24, he was appointed engineer 
to the Manchester and Bolton Railway, which he duly 
carried to completion. In making the excavations for this 
line he discovered some fossil trees, which he described in 
two papers presented to the Geological Society (of which he 
was a fellow), and which were printed in volume six of the 
“ Transactions.” It may be convenient to mention here two 
other papers relating to geology, a subject to which 
Hawkshaw paid considerable attention until the pressure of 
professional engagements left him no time for purely scientific 
pursuits. In 1842 he brought under the notice of the British 
Association some fossil footprints in the New Red Sandstone 
Quarry at Lymm, in Cheshire, and, in the following year, he 
contributed a paper to Sturgeon’s ‘ Annals of Philosophy ”’ on 
on the present state of geological inquiry as to the origin of coal. 

Mr. Hawkshaw’s reputation was rapidly growing, and he 
was elected an Associate of the Institution of Civil Engi- 
neers in February, 1836, at which time he was residing in 
Liverpool, practising as a surveyor. In August, 1838, when 
he had removed to Manchester, he was advanced to the rank 
of member. His papers were signed by Francis Wishaw, 
W. Simpson, Henry Robinson Palmer, Joshua Field, and Sir 
John Macneill, all well-known engineers. Like most pro- 
fessional men of his day, he was drawn into the “ battle of 
the gauges,”’ and, mainly at the instance of the Lancashire 
shareholders in the Great Western Railway, he was called 
upon to report as to the practicability of Brunel’s seven-foot 
gauge. Nicholas Wood was also commissioned to examine 
the question, and both of their reports, which were distinctly 
unfavourable, were presented to a meeting of shareholders 
held in January, 1839. Influenced perhaps by the fact that 
the broad gauge had already been laid down as far as 
Maidenhead, the meeting decided by a substantial majority 
to continue the system. 

Upon George Stephenson’s retirement in 1840, Mr. Hawk- 
shaw was appointed chief engineer to the Manchester and 
Leeds Railway, upon the surveys for which he had been 
employed when working under Mr. Nimmo in 1831. The 
line passes through a very difficult country, and not without 
great opposition, he used much steeper gradients than were 
then considered practicable. When the railway was incor- 
porated with other undertakings under the name of the 
Lancashire and Yorkshire Railway in 1847, Mr. Hawkshaw 
continued his connection with the company, which subsisted 
during the greater portion of his professional career. 

The great work of constructing a harbour of refuge at 
Holyhead, undertaken by the Government in 1847, under the 
charge of Mr. Rendel, was continued by that gentleman until 
his death in 1856, when Mr. Hawkshaw was appointed to 
succeed him. The harbour was not formally opened until 
August 19th, 1873, when the ceremony was performed by the 
Prince of Wales, Mr. Hawkshaw receiving the honour of 
knighthood as a recognition of his professional skill. We 
described this important undertaking in ourissue of February 
22nd, 1867. 

It would be impcssible within reasonable limits to give 
anything like a on account of the very numerous 
works in which the subject of this memoir was engaged. We 
must, however, mention a few of the most important. In 
May, 1862, a serious accident happened to the St. Germains 
sluice of the Middle Level Drainage, near King’s Lynn. 
Mr. Walker, under whose direction the works were originally 
constructed, was at once called in, but increasing age pre- 
vented him from grappling with the difficulty. He recom- 
mended that Mr. Hawkshaw should be put in charge, which 
was accordingly done, and the damage was successfull 
repaired, an arrangement of syphons being introduced whic 
has in every way answered its purpose. The works were 
described in a paper read before the Institution of Civil 
Engineers, in April, 1863. Perhaps the most costly rail- 
way ever constructed in proportion to its length was 
the South - Eastern extension from London Bridge to 
Cannon-street and Charing-cross, involving, as it did, the 
building of two bridges across the Thames and two first-class 
terminal stations. The work was designed by Mr. Hawkshaw, 
and full accounts were presented to the Institution of Civil 
Engineers by Mr. Harrison Hayter in April, 1863, and by 
Mr. J. Wolfe Ba in March, 1868. The East London 
Railway may also mentioned here. The Albert Dock, 
Hull, the South Dock in the Isle of Dogs, and the Penarth 
Dock, Cardiff, are monuments of his skill in this depart- 
ment of engineering. In 1865 he was appointed consulting 
engineer of the Amsterdam Ship Canal, in conjunction with 
Mr. J. Dirks. This undertaking is described in a paper by 
Mr. Harrison Hayter, in vol. lxii. of the “ Proceedings”’ of the 
Institution. The Suez Canal owes something to him, for in the 
latter part of the year 1862, at the request of the Khedive, he 
devoted much attention to an examination of the works, and 
was able to report favourably upon the prospect of a speedy 
completion. This report was published in Paris in 1863 by 
M. De Lesseps, who expresses in a preface his gratification 
at the confirmation of his views by the eminent English 
engineer, 

Hawkshaw’s name will always be associated with the 





Severn Tunnel, the largest work of the kind ever attempted. 
He was consulting engineer from the first, but after the 
catastrophe of 1879, when the water broke in, the works were 
carried on under his sole supervision, and brought to a suc- 
cessful issue in 1887. The names of Mr. Richardson and 
Mr. T. A. Walker must, however, not be forgotten in connec- 
tion with this enterprise. Hawkshaw was, as is well known, 
a great believer in the Channel Tunnel scheme, and, in con- 
junction with Mr. George Wythes and Mr. Thomas Brassey, 

e made many experimental borings both at Dover and on 
the other side of the Channel. He and Mr. Brunlees were 
engineers to a company which was formed in 1875 for the 
purpose of carrying out the work. 

He was elected Fellow of the Royal Society in 1855, his 
nomination paper being signed by all the engineers belonging 
to that body. He never contributed to the ‘ Transactions,” as 
his mind was of too practical a character to produce anything 
likely to be acceptable. He filled the office of President of 
the Institution of Civil Engineers during the session 1861-2, 
delivering his presidential address on the 14th of January, 
1862. He was chosen to fill the chair at the Bristol meeting 
of the British Association in 1875. Hawkshaw was an 
ardent lover of his profession, and in his estimation it stood 
next in influence to the spirit which animated “the 
solitary monk who shook the world.” This comes out 
very clearly in his presidential address at the Institution, 
and also in his Eeesums at the British Association 
at Bristol. The civil engineer has long been ac- 
cepted as an agent of civilisation, and we are disposed to 
think that Hawkshaw’s words may have had some effect in 
impressing that view on the public mind. Although full of 
resource, he did not believe in “discovery and invention in 
the sense which is sometimes attached to the words,’’ his 
view being rather that most things were the result of a 
gradual process of investigation to which many persons had 
contributed. Notwithstanding this he did take out one 
patent, but that was a long time ago, viz., in 1838. The 
invention in question was connected with railways and rail- 
way carriages. 

He married, in 1835, a daughter of the Rev. John Jackson, 
of Green Hammerton, near York. She died in 1885. After 
an unusually long professional career, Sir John Hawkshaw 
finally retired from practice at the end of 1888, when his 
partnership with Mr. Harrison Hayter and his son, Mr. J. 
Clarke Hawkshaw, was dissolved. With the former he had 
been associated for thirty years, and his son had been with 
him for twenty-four years. 








LETTERS TO THE EDITOR. 
(Continued from page 443.) 


FORCE AND MOTION. 


Sir,—This difficulty about force and motion appears to me to lie 
in the want of a due appreciation of the value of motiou. Is it a 
truism to say that it is motion and not force that causes a body to 
move! ‘Two forces may be equal and opposite, but immediately 
we add motion to one of them it has a something that the other 
has not—it has motion, therefore it moves. This seems simple 
enough as far as it goes, and is in perfect concordance with 
Newton’s third law. The difficulty, in some cases, appears to be 
the compreh of the method of addition of the necessary 
motion. For instance, in the common illustration of the horse and 
cart. The horse apparently adds the motion for itself. In the 
first place, it is fe mer that the cart does not move the horse, 
because the horse is acting against the placid resistance of the 
earth through the agency of friction; but add the animal motion of 
the horse, the animal muscular contraction caused purely by the 
force of his will and therefore outside all calculation and scientific 
consideration, and we find immediately why he is able to draw the 
cart. Just before he began to move, his force was equal and 
opposite to the force of the cart; but immediately he receives 
motion, his sum total of effective actions is greater than that of 
the cart. Wherefore it moves, Does this oppose Newton’s law ! 

This motion appears to be an attractive force—if I may so call it 
for lack of other term—too, for all bodies have a tendency to get 
where there is most of it. Witness the phenomena known as 
centrifugal force. Why does a rotating top stand on its point ? 
Because every atom of the rim tends to get as far away as possible 
into the wide imaginary plane of motion surrounding it—the motion 
is, of course, greater the further from the centre—so that it is prac- 
tically guyed up like a tent pole. Gravity, which exerts a placid 
force, cannot prevail against this motion, for, once the top has 
found a position in which all its particles are equally attracted at 
all times, it will stay there as long as it has sufficient motion, in 
virtue of its motion alone. It would almost seem that the only 
reason weight has anything to do with it is because we have to put 
a greater supply of motion into a heavy top than into a light one, 
that is to say, the guy ropes must be stronger for a heavy pole 
than a light one. 

This may be almost irrelevant, unless it can impress on one the 
full value of the “‘ power of motion,” a ‘‘ thing” hard to define. 
Why cannot poor old Newton then be left to sleep quietly in his 
grave? He must turn and twist as we wrangle thus over the 
emblem on his glorious catafalque. We cannot, as you truly remark 
in his favour, conceive an unopposed force, unless it be the action 
of gravity on a falling body, which then makes as much haste as 
possible to arrive at something which will relieve it of the awful 
responsibility of having an ‘‘ unopposed force” about its person. 

Colchester, May 30th. BEN TENE, 








Sir,—As many people who may not read my letters may read 
the leader you do me the honour of devoting to my remarks on 
the above subject, 1 am sorry you suggest therein that we differ 
as to whether a force and an effort are, for our present purposes, 
synonymous terms ; and that you charge me with promulgating a 
new article of dynamic faith, when, in effect, I charge you with 
patting forward that very article, my ground being that, unless 

ewton’s statement that action and reaction are equal and opposite 
means that two forces are applied to the stone, the hoary old crux 
about the initiation of motion by force is as much a fallacy as 
Zeno’s on motion itself, or Dr. Johnson’s reply to Berkeley’s 
metaphysics, ‘‘ Balanced Forces” certainly describes correctly 
any case where two equal and opposite forces are applied to the 
same body; the expression easily becomes ambiguous if it covers 
more than this, and, as a mere matter of formal logic, ‘‘ unbalanced 
forces” may surely be legitimately used to describe any case 
wherein forces different from two equal and opposite forces applied 
to the same body are described, if such cases exist. 

My complaint, Sir, is that your words—p. 430—‘‘ that Newton 
meant his readers to believe that every Sone is opposed by a 
resistance precisely equal in amount to that effort” are, though I 
have no objection to your substituting “effort” for ‘‘force,” and 
no obscurity arises thereby, so far from being clear that, like 
several similar expressions, they cover two totally distinct mean- 
ings at once, and make two totally different statements. One of 
which, taking their unusual meaning, is true and is Newton’s; the 
other, which is quite unlike it, is not true and isnot Newton’s; and 
you put forward, as the apparent conclusion in the case where 
they should bear the unusual sense, that conclusion which only 
follows when they bear the usual sense, When the expression, 
. Every force is opposed by a resistance equal in amount to that 
effort” means that every force applied to a body involves a second, 





equal and opposite force applied to the same body, it follows that 
the body is in equilibrium, the forces are balanced forces, cannot 
be correctly described otherwise, and no motion results, But the 
words, ‘‘ Every force is opposed by a resistance equal in amount to 
that effort” can also mean that every force applied to a body 
involves a second, equal and opposite force applied to another body. 
It is only in this second and unusual sense that your words repre- 
sent Newton correctly, and it is only when taken in their first sense, 
their more usual sense, that any inference can be drawn as to the 
possibility or impossibility of motion, if we have no experimental 
data as to what happens when only one force, or several unequal 
forces, are applied to the same body. 

The statements, ‘‘ Every force applied to a body involves a second 
equal and opposite force applied to the same body,” and ‘‘ Every 
force ee to a body involves a second equal and opposite force 
applied to another body,” are manifestly different statements. 

our statement that every force is opposed by a resistance precisely 
equal in amount to that effort covers both. The first is not true 
except when two forces are applied to the same body ; if it 
were otherwise true, nothing would ever move; and it was not 
made by Newton. The second is true, it has nothing to say as to 
whether force can initiate motion or not, being just as true of 
bodies in go pon as of any other bodies; and it was made by 
Newton. find no difficulty in conceiving my finger to apply a 
force to a stone, provided I am allowed to conceive that, at the 
same time, I experience an equal and opposite force to be applied 
to my finger. AURICE F, FitzGERALD. 

Belfast, June Ist. 








Sir,—Students’ difficulties with action and reaction would not 
be so frequent if teachers would always remember that no motion 
takes place, in the paradoxical cases supposed, within the limits 
implied, ¢.g., while a horse pulls a cart no motion takes place 
between the horse and the cart; their relative positions remain 
unchanged. When a finger pushes a stone no motion takes place 
between the stone and the finger, both remain in contact from the 
beginning of the push to the end of it. Newton's laws are clear 
and correct. Action and reaction are always equal and opposite, 
and motions caused by them are always opposite too, and equal if 
the bodies acting and reacting are equal, ¢.g., a man floating in 
water pushes another man similarly situated. If both men are of 
the same size, the pusher will push himself west just as far as he 
pushes the other east. A magnet floating on mercury attracts a 
floating piece of iron as big as itself, for every inch that the a 


iron comes to the magnet the magnet will go an inch towards the 
iron, Wm. Moir. 
London Institution, Finsbury-circus, E.C., 
June Ist, 


TUBE-FRAME CARS, 


Sir,—I see that Mr. Jefferds thinks you have treated him 
badly in not mentioning that the correspondent of the New 
York Railroad Gazette who ventures to disapprove of his cars is 
not only anonymous, but dates his letter from Japan. Iam sure 
that r will be anxious to do Mr, Jefferds all possible justice ; 
and will therefore ask you to find room for the opinions 
expressed by the Railroad Gazette itself, in a leading article in 
the same issue in which the letter which you have already quoted 


appears. ‘‘ We find,” says the leading American journal, ‘‘ in the 
first eight pages {of Mr. Jefferds’ paper, read before the Institute 
of Mechanical Engineers] at least six important errors of statement 


or of implication. Flowing from these errors, and others, is his 
argument that English railroads could carry freight as cheaply as 
the American railroads do, if they u American cars, For 
instance, he says that a locomotive can haul a load of 1000 tons 
on forty bogie cars as easily as it can haul 256 tons on thirty-two 
ordinary English cars. Really it is not worth while to attempt to 
refute such a statement, and it is very questionable if American 
freight cars would not add to the cost of working English traffic.” 

Let me summarise very — what the Gazette says as to Mr. 
Jefferds’ errors:—(1) ‘‘ Mr. Jefferds’ endeavours to give the im- 

ression that the tube-framecarsare standard in the United States. 

he fact is the tubular cars in service in the United States are 
about six-tenths of one per cent. of the total freight equi 
ment. . They are in no sense the standard of a single 
railroad company of the United States, bat are looked upon with 
great distrust by many, if not by most, of the mechanical officers 
of our railroads.” (2) Mr. Jefferds says that the average life of 
the chilled cast iron wheel is 120,000 miles. In fact it is 50,000. 
(3) That its scrap value when worn out is 80 per cent. of its 
original cost. In fact it is 45 per cent. (4) Mr. Jefferds says 
that a steel tire must be turned after it has run 22,000 miles, and 
that its average life is about 90,000 miles. Statistics, however, 
show that the life of a steel tire ranges from 162,000 to 340,000 
miles, and that a wheel should run 73,000 miles before needing to 
be turned > 

‘* Tt is well understood on this side,” says the Gazette, ‘‘ that Mr. 
Jefferds is trying to sell the tubular-frame car abroad, and that 
his anxiety about the wasteful methods of the Englishmen is 
‘for revenue only.’” This being so, it perhaps seems unkind 
to endeavour to puta spoke in Mr. Jefferds’ wheel—though, by 
the way, the chilled cast iron wheels of which that gentleman is 
so fond leave no space into which to insert spokes, If Mr. 
Jefferds thinks fit to go 7 and down the country assuring all 
and sundry that there is nothing like leather, why, it may be said, 
should outsiders interfere? One quite sufficient reason may, I 
think, begiven. In the recent inquiry into railway rates before the 
Board of Trade at Westminster, Mr. Jefferds was produced as a 
witness to show that it was only the culpable stupidity of English 
railway men in persistently adhering to antediluvian methods of 
carriage which accounted forthe high average range of English goods 
rates, Capitalists are not usually held entitled to much mercy 
now-a-days, but shareholders in English railways may be forgiven 
if they object to see Mr. Jefferds’ tube-frame cars advertised at 
the expense of their dividends, and if accordingly, when he makes 
reckless assertions, they venture, of course ‘‘ for revenue only,” 
to ——— their accuracy. A RalLway SHAREHOLDER. 

une 2nd, 





Sir,—It seems a pity that Mr. Jefferds does not adopt the 
stamped steel axle-box. He would then be in the ition of 
Punch’s Irishman, who, hearing that he could save half his kitchen* 
coal bill by the adoption of a certain patent range, wisely deter- 
mined to have two of them, ‘‘ And use no coal at all at all.” X. 

Queen Victoria-street, June 2nd, 








THE CIVIL AND MECHANICAL ENGINEERS’ Socrety.— At the 
annual dinner of the Society of Civil and Mechanical Engineers, 
held on the 27th ult., at Holborn Restaurant, Mr. A. A. Myall, 
president elect, in the chair, Dr. H. Carrington Bolton, secretary 
to the New York Academy of Science, was a guest, and replied to 
the toast of literature, science, and art. In an interesting and 
amusing speech Professor Bolton gave some details of the curious 
Lunar Society, which flourished in Birmingham during upwards of 
forty years, and was founded by Matthew Bolton, the partner of 
James Watt. At the meetings of this social dining club, where 
Watt, Erasmus Darwin, and Priestley were constant attendants, 
announcement was made of new discoveries, and discussion took 
place during the progress of the dinners. The history of this‘club 
or society forms an interesting in that of scientific advance- 
ment. Among others Mr. Ashdown, of Black and White, Mr. 
Lemmi, of Maudslays, Mr. Walmisley, M.I.C.E., past-president, 
Mr. Regnald Bolton, vice-president, contributed to the success of 
the evening. The Society of Civil and Mechanical Engineers has 
now exis for upwards of thirty years, and forms a useful link 
between various branches of science and engineering. 
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GREAT CENTRAL PRODUCE MARKET, BUENOS AYRES. 
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BUENOS AYRES CENTRAL PRODUCE MARKET. 


Tuts building, which has recently been completed, is said to 
be the largest covered market in the world. It is on the 
right bank of the Riachuelo, a tributary of the River Plate, in 
the Province of Buenos Ayres, but just outside the limits of 
the city. The position chosen for it has been very much 
criticised, many contending that it ought to have been on 
lands which are being reclaimed by the new port-works, or 
else to the north of the city. Still, the present site has great 
advantages. The Riachuelo is navigable for ocean steamers 
drawing notmore than 22ft. of water; and for the three miles 
which separate its mouth from Barracas Bridge there is a 
quay on the left bank, and it is crowded with vessels of all 
nations, often three or four deep. The market is just below 
this bridge, and has more than 500 yards of frontage on the 
river. A branch line has been made, connecting it with the 
Great Southern Railway, and with the Western of Buenos 
Ayres, the latter having been recently purchased from the 
provincial Government by an English company. 

The city of Buenos Ayres, though founded more than three 
hundred years ago, had not quite 100,000 inhabitants in 1860. 
By 1870 the population had doubled, and it now numbers 
over half a million. A glance at the map of South America 
will show its favourable position as a commercial port. Six 
main lines of railway, all with numerous branches, connect 
it with the interior; and, situated as it is, just below the 
confluence of the rivers Parana and Uruguay, it has good 
water communication, not only with the grain and hide- 
producing provinces of Santa Fé and Corrientes, but with 
Paraguay and some of the richest districts of Southern 
Brazil. For all of these it may be said to be the port, as, on 
account of rapids and shallows, the produce is brought down 
these rivers in vessels of light draught not suited for crossing 
the ocean. 

The want of a general market for the produce of the country 
has been the cause of serious loss to farmers, who have had 
to sell their grain, wool, &c., to middlemen, often at prices 


| is continuous; and the bridges which connect the different 
| sections on the upper and intermediate floors are so broad 


considerably below those ruling in Buenos Ayres. It is true | 


that the Southern and Western railways have deposits at 
their terminal stations, but these are not accessible for ships 
or barges, and in good seasons are rapidly filled, and unable 
to accommodate produce conveyed by other railway com- 
panies. Besides this, as they are a long distance apart, 
brokers lose a good deal of time in travelling from one to the 
other. It was therefore decided by several consignees to 
build a market large enough to accommodate all the produce 
which might be expected during the next few years, and 
able to receive and send it out either by road, rail, or water. 
The architect and engineer is Mr. Ferdinand Moog, of 
Miilheim, Germany. This gentleman has lived many years 
in Argentina, and was formerly on the Great Southern Rail- 
way of Buenos Ayres. The market stands on twelve acres of 


| shown, joined by jin. rivets, 6in. pitch; their internal 
| diameter is 8in., and external 8in., and they measure 12in. 
| over the flanges. This system of construction is very advis- 





| chipped and damaged when being loaded into, or unloaded 





ground, and about as much more is taken up with the | 
approaches and quay, on which there are nine lines of rails. | 
The quay extends along the whole of the Market Company’s | 
river frontage, and it is proposed to — it for another six | 
or seven hundred yards, and to build a granary on the adjoin- | 
ing ground. The face of the quay is of red quebracho piles, 
the superstructure and backing being of pitch pine. 
Quebracho is a very hard wood, much used in South America 
for railway sleepers and piles. It is never affected by wet, 
nor do ants or other insects touch it. It might be usefully 
employed in Europe as a substitute for nheart ; though 
very hard, it is more easily worked than the latter, and judg- 
ing by its price in Buenos Ayres, it ought to sell in Liverpool, 
Marseilles, or Genoa at less than half the price of greenheart. 
The produce brought to the market by water is not only that 
which comes down the Parana and Uruguay. A great deal 
of grain is grown in the South, a large quantity of very fine 
wheat being sent in from the Welsh Colony of Chubut, in 
Patagonia. 

The general arrangement of the building is shown by the 
above ground plan, the position of the building being such 
that the rows of bays run east and west, the glazed roof 
facing south—Fig. 1. Buenos Ayres is built on asoft alluvial 
soil, and it is impossible to arrive at a solid foundation, 
capable of bearing great weights, by any depth of excavation. 
Mr. Moog decided, therefore, that he would distribute the 
load as much as possible, so it is carried on columns which, 
excepting in the passages, are spaced 14ft. apart. There are 
eight passages 45ft. wide, running from north to south, and 
dividing the market into nine sections; but the roof, which 
over the greater part of the building runs due east and west, 


that the whole is practically one continuous area. The 
columns, of which there are 2434, were made by Messrs. 
Dorman and Long, of Middlesbrough. They are of wrought 
iron, with cast iron bases and capitals, 41ft. long from the 
ground level to the springing of the roof, and were each 
sent out in one piece. They are in four segments, as 


able for South America, as cast iron columns are frequently 


from, lighters. Brackets on the columns support rolled joists 
on either side, and on these are cross joists carrying a pitch 
pine flooring. Pitch pine is extensively used for flooring in 
Argentina, as there is no native wood which is suitable for 
that purpose. Doors and window-frames are mostly made of 
cedar, and very little white or yellow pine is imported. A 
good deal of spruce comes in from the United States, but it 
is of bad quality, and scarcely fit for scaffolding. Walls built 





of red brick made in the neighbourhood, fill in the spaces 


The Cuginere, ; 


between the external columns, and broken brick is used 
instead of stone, in the concrete for the foundation under 
each column. 

There are 20,000 tons of iron in the et of which 
about 5000 are in the roof. This was manufactured by 
Messrs. J. Lysaght, of Bristol, and erected by that firm under 
the superintendence of their engineer, Mr. W. Walton 
Williams. Two systems of roofing are employed; details of 
these are given in Figs. 3 and4. The staple product of an 
Argentine estanciero is wool, and the market has been 
designed with a special regard for the requirements of this 
trade. In order that buyers may be able to judge the wool 
properly, it is essential that no direct light should fall upon 
it; but, at the same time, a clear and uniform light is 
needed. For this reason the whole of the building, except- 
ing a strip 14ft. wide round the outer wall, has been 
covered with rows of roofing of the “ weaving-shed” type— 
Fig. 3. In England this is frequently called the “ north- 
light” system; but as, Buenos Ayres being south of the 
equator, the sun is in the north at noon, the windows face 
the south. They are glazed with ribbed glass ,',in. thick, 
and the curved portion is covered with galvanised iron, No. 20 
gauge, 3}in. pitch, and with corrugations 24in. deep. This 
excessively deep corrugation was adopted in order that the 
roof might have strength to withstand the pamperos, or 
storms from the pampas. These are very severe, and do great 
damage in the outskirts of Buenos Ayres, but they seem to be 
less violent than they were a few years ago; probably the 
increasing number of trees and buildings in the rest of the 
province deaden their force. Several occurred during the 
construction of the market, but without injuring the building. 

The general aspect of the market, when seen from the 
outside—see elevation, Fig. 6—is plain, its immense size 
making the long rows of iron windows seem small. The 
appearance is somewhat relieved by the elaborate roof. As 
mentioned above, the weaving shed roofing terminates 14ft. 
from the externa! walls. The roof, which runs all round the 
building, consists of steep mansard towers, with handsome 
oval cast iron dormers, connected by stretches of ordinary ridge 
roofing, Fig. 5, the mansards being surmounted by an ornate 
cast iron railing, and the other roofing by a cresting. This 
style of building is very usual in Buenos Ayres, but the roofs 
are generally covered with slate. At the central produce 
market, enamelled iron tiles are used, and have a very good 
effect. These tiles are made at Schwelm, in Germany. They 
clip under one another in a manner that makes them 
impervious to wet ; and they are, of course, unbreakable, and 
therefore, like the wrought iron columns, very suitable for 
South American constructions: but it is probable that they 
would wear much longer if they were galvanised, instead of 
being enamelled. 

Of the eight passages which divide the ground floor into 
nine sections, every alternate one is paved with granite setts, 
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and intended for cart traffic, which enters the building from 
the south front. Three lines of railway enter each of the 
other four from the north, and these are connected with the 
main line and with the shunting lines on the quay. 

There are three openings above each passage, left by the 
bridges connecting the middle and upper floors, and at each 
corner of each of these twenty-four openings is placed an 
hydraulic crane, two communicating with the middle, and 
two with the upper floor. It is a pity that hydraulic 
elevators, capable of lifting railway wagons, were not used, 
as the building seems especially well adapted for them, and 
the question of quick unloading is a vital one for a produce 
market. 

No arrangements for lighting have yet been made; but 
after another wool season it is probable that the company’s 
work will be extended to such a degree as to render night 
work imperative, and then it will have to choose between 
gas and electricity, and will probably decide on the latter. 








HARBOURS AND WATER WAYS. 


A SCHEME is in contemplation for the purchase of South- 
ampton Docks by the South-Western Railway Company. 
The Railway Company provided £250,000 for the capital 
required for making the new dock, and have since ad- 
yanced £80,000 for repairing the walls, and other works. 
A large sum of money is still required to make dry docks 
and extensions, and for developing the trade of the 

rt. The Railway Company has expressed its willing- 
ness to entertain the question of purchase, but, before doing 
so, has stipulated that the consent of all local corporate 
bodies should first be obtained. At a special meeting of the 
Corporation of Southampton, convened for the consideration 
of the matter, the Mayor explained that the question of the 
purchase of the Docks by the Corporation was brought for- 
ward some years ago, and a Bill was intended to be promoted 
in Parliament, but had to be dropped, as a majority of the 
ratepayers refused to give their sanction. It was now the 
opinion of the Corporation that the Dock would never be 
properly developed by the present company, and that it was 
for the interest of the town that the undertaking should 
become the property of the Railway Company. A proposition 
to this effect being put to the meeting, was Pat so paves 
mously. A similar vote has also been passed by the Harbour 
Board. 

The Aberdeen Harbour Board have adopted the scheme 
submitted to them by Mr. Smith, the harbour engineer, for 
widening the quays and deepening the berths at the docks. 
It is proposed to build new walls of granite rubble in front of 
the existing walls, the foundation being placed low enough 
to allow of a depth of 28ft. at high-water of spring-tides. 
The space between the walls is to be filled in with granite 
rubble, the old walls being left under high-water to support 
the existing roadway. The estimated cost of forming the 
new quay at Trinity and Market Quays, the length being 
900ft., is £18,900 for a depth of berth alongside of 26ft., and 
£19,800 for a depth of 28ft. This work has been rendered 
necessary owing to the defective condition of the foundation 
of the present walls. 

The shipping trade of Bristol does not seem to have 
ro; much since the Corporation became the owners of 
the rival docks at Portish and Avonmouth. While the 
other ports of the Bristol Channel, especially Cardiff, New- 
port, and Barry, have enormously increased their trade, 
Bristol, formerly one of the most important shipping centres 
of the country, has stood still, or even gone backward. The 
tonnage last year was 1,293,373, as against 1,344,013 five years 
ago. The total expenditure of the city on its dock estate now 
amounts to £1,953,305, which includes £550,000 paid for the 
Avonmouth Dock, and £250,000 for that at Portishead, and 
the loss in working last year was £18,911, which had to be 
made up out of the borough rate. 

The first of the locks in the Manchester Ship Canal, that 
at Weston Marsh, was opened last month. This lock is 
815ft. long, 42ft. broad, and 16ft. deep, and has three pairs of 
gates worked by hydraulic power. It will take the traffic 
between the river Weaver and the Ship Canal. The large 
ship locks at Eastham are rapidly approaching completion. 
The outer pair of gates are hung and can be swung; the 
excavation up to the Weaver is nearly completed, and it is 
expected that this section of the canal will be ready for 
opening this summer. The rumour which had obtained a 
certain amount of currency, to the effect that unexpected 
difficulties had arisen with regard to the approach from the 
— at Eastham, was utterly without foundation; in fact 
the channel is turning out more favourable than was 
expected. Already there is as much water in the approach 
to the locks at Eastham as to any of the docks at Liverpool. 
It is, however, intended to give a deeper channel, and this 
will involve the removal of a small quantity of rock, but 
this was foreseen and provided for. 

At Moore the swing-bridge across the canal has been com- 
pleted. The cutting at Thelwall, which suffered during the 
floods, has had the damage made good. The high-level 
bridge at Latchford, the locks there, and the railway devia- 
tion, are well advanced. A wharf at Stretford is nearly 
completed, and the upper gates of the lock at Mode-Wheel 
are in course of construction. The main pier of the aqueduct 
for carrying the Bridgewater Canal is being placed in position. 
The mma eg, gee of the House have been suspended in 
favour of a Bill promoted in the interest of the Canal Com- 
pany by the Corporation of Manchester for lending the sum 
of £3,000,000 for the completion of the works, and the Bill 
has been read a second time and referred to a Committee. 
The Corporation, as a condition of this loan, stipulate that 
no further interest shall be paid out of capital during con- 
struction; that the Corporation shall be represented on the 
board of the company; and that their engineer shall have a 
certain amount of control over the way in which the money 
is to be expended. The Local Government Board, while 
entering a protest against the ay set up of the Corpo- 
ration raising money for other than strictly municipal 
purposes, under the special circumstances of this case, and 
the strongly-expressed wish of the inhabitants in favour of 
the loan, have not offered any opposition, but have required 
the insertion of a clause providing for the repayment of the 
loan within a certain period. 

The Leeds and Liverpool Canal Bill has passed through 
the Committee stage in the House of Lords. The object of 
the Bill is to obtain power to raise £750,000 additional capital, 
for the purpose of improving the navigation and raising the 
level of the water; also to obtain an alteration of the mode 
in which the property of the company is rated, and to relieve 
the company from the obligations ‘placed on them by the 








Act of 1770; and also to confirm agreements with the coal- 
owners as to the working of the coal under the canal, by 
which the working of coal will be allowed to go on under the 
canal, the company being relieved of the obligation to 
urchase the minerals, and taking all the risks of subsidence. 
t was stated in evidence that coal extended under the canal 
for a distance of thirteen miles, and that if the company had 
to purchase this to prevent working, it would involve a cost of 
about £68,242 a-mile, which, with claims for severance, would 
bring the amount up to £100,000 a-mile. The rating clauses 
which had been agreed to with the —— unions through 
which the canal passed would put the company on the same 
basis of rating as railways, by which they would pay on one- 
half the rateable value for the first seven years, afterwards | 
one-fourth of the rate levied. At the annual meeting recently 
held a dividend of £7 per share, equal to about 5 per cent. on 
the capital stock, was declared. A considerable decline in the | 
revenue of the past year was attributed to the strike of the 
dock labourers, the estimated loss from which was put down 
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at £10,000; and from the long-continued frost, which caused 
a luss of £4000. It was stated that during the year the reservoir 
at Winterburne had been completed, and that a new scheme for | 
making reservoirs on the moors in Yorkshire for further water | 
supply was contemplated, for improving the waterway of the 
canal, so that it might become a more important factor in the 
— trade of the West Riding. This scheme is opposed 
by the County Council of the West Riding. 

The Bill promoted by the Aire and Calder Navigation | 
Company, for making a junction between its canal and | 
that of the South Yorkshire Navigation, has passed a Com- | 
mittee of the House of Lords, presided over by Lord Brassey. | 
The Bill was opposed by the Manchester, Sheffield, and | 
Lincolnshire Railway Company, the present owners of the | 
canal, and by the barge-owners using the canal. The 
——o of the former was directed principally to the fact 
that if this junction was sanctioned it might damage its 
position in the arbitration now pending as to the amount to | 
be paid by the new company for the South Yorkshire Canal. 
The barge-owners failed to obtain a clause giving them com- 
pensation for the damage likely to be done to the owners of 
private barges—about 2000 in number—if steam tugs and | 
coal compartment boats were introduced in the South | 
Yorkshire canals. The evidence produced showed in cross- | 
examination that the number of private barges had doubled | 
on the Aire and Calder system since the improvements made 
on that canal; that while their present trade between | 
Sheffield and Hull would in no way be interfered with, 
greater facilities for obtaining employment would be afforded 
by giving them access to Goole Docks, and that instead of 
being injured, the new canal would benefit them very greatly 
by opening out the Port of Goole to the coal trade of South 
Yorkshire, and the manufactures of Sheffield and Rotherham. | 
It was also stated in evidence that upwards of forty-two 
steam vessels now trade regularly from Goole to the Con- 
tinent, London, and other places, a larger number than from 
Grimsby. 

The gates which admit the water into the new canal which 
is to connect the Baltic with the North Sea have been 
recently opened by the Emperor William. This canal is 
being constructed by the German Government principally 





| which overcomes this objection. 





for the purpose of strengthening the naval resources of | 
Germany, by giving safer and more direct communication | 
for the ships of the Navy to the North German ports. The | 
depth of water will be sufficient for the largest ships of the | 
German Navy. The canal will also prove of very great | 
advantage to the numerous timber and other vessels trading | 
between St. Petersburg, Stockholm, Dantzic, Riga, and all | 
the North German ports in the Baltic and this country. | 
The passage by the Kattegat and Skager Rack is exceedingly 
intricate and very dangerous, the yearly loss of shipping | 
being estimated at half a million of money. In addition to | 
the avoidance of this dangerous course, the saving in distance 
will be very considerable. Thus, for vessels trading to the 
Thames the saving will be 250 miles, for those going to 
Lynn or Boston 220, to Hull 200, to Newcastle or Leith 100. 
This means a saving of three days for a sailing vessel going 
to Boston Docks, the port lying in the most direct line from 
the timber ports of the Baltic to all the centre of England. 
The direction of the canal is shown by the thick line in the 
accompanying sketch-map of the North Sea and Baltic. | 
Considering that between 30,000 and 40,000 ships now pass | 


through the Sound annually, the advantage to the Baltic 
trade is very apparent. 
The new canal starts at Holtenau on the north side of 


| Kiel Bay, and joins the Elbe fifteen miles above the mouth. 


From Kiel Bay to Rendsborg, at the junction with the Eider, 
the new canal follows the Schleswig and Holstein Canal, 
which was made about 100 years ago, and is adapted for boats 
drawing about eight feet; thence it follows the course of the 


| Hider to near Willenbergen, when it leaves that river and 


turns southwards to join the Elbe at Brunsbuttel, about 40 
miles below Hamburg. The canal is 61 miles long, 200ft. 
wide at the surface, and 85ft. at the bottom, the depth of 
water being 28ft. The surface of the water in the two seas 
being level, no locks are required ; sluices or floodgates only 
being provided where it enters the Hider and at its termina- 
tion. The country being generally level there are no engineer- 
ing difficulties to contend with, except a boggy portion near the 
Elbe; the ground to be removed is chiefly sandy loam. Four 
railways cross the canal and two main roads, and these will 
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be carried across on swing bridges. The cost is estimated at 
£8,000,000. About 6000 men are employed on the works, 
principally Italians and Swiss. 








A NOVEL LATHE DOG. 
‘ 
| THERE has always been more or less annoyance, inconvenience 
| and loss of time in machine shops, from the fact that lathe dogs 
must be adjusted to the work before centreing itin thelathe. The 
accompanying illustrations show a dog manufactured by the 
Indispensable Lathe Dog Co., of Buttonwood-street, Philadelphia, 
It can be attached to work after 
the work is centred in the lathe, and can be used as well between 
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collars as-upon plain or straight work. A large dog can be used 





on a light mandril where the work is large in circumference. It 
can also be used for locking work on the mandril to prevent slip- 
ping. These dogs are drop forged from bar steel, and fitted with 
steel set screws. They are made in four sizes, the smallest taking 
from jin. to lin., and the largest from lin. to 3}in.—The Electrical 
Engineer, U.S.A. 








NAVAL ENGINEER APPOINTMENTS.—The following appoiatments 
have been made at the Admiralty:—Chief engineer—George W. 
Barry, to the Fearless, when recommissioned, undated. Engi- 
neers—Edward A. E. Crowley, to the Boadicea, when recommis- 
sioned, undated ; Walter T. Stearn, to the Fearless, when recommis- 
sioned, to date June 6th; Charles H. Collins, to the Terpsichore ; 
David J. Bennett, to the Sandfly, undated; Edward H. Denison, 
to the Phaeton, and Frederick Jarvis, to the Calypso, both to date 
May 28th. Assistant engineer—Joseph H. H. Ireland, to the 
Boadicea, when recommissioned, to date June 6th. Probationary 
assistant engineers—William H. Glasspole, to the Boadicea, when 
recommissioned ; and Ernest L. Sagar, to the Fearless, when 
recommissioned, to date June 6th. 
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AMERICAN ENGINEERING NEWS. 


Water supply of Brooklyn, N.¥.—An additional water supply of 
25,000,000 gallons per day is to be obtained from ~~ Tee 3 or 
small lakes having an aggregate capacity of 114,000, gallons 
when dredged out about 6ft. and earth dams built from 330ft. to 
1250ft. long. The Ridgewood dam will be of earth, about 7ft. 
high above the present surface of the ground, with slopes of 1 to 
2, and a top width of 15ft. The water slope is covered with 12in. 
of ballast and 12in. of stone paving, while the top and outer slop2 
are covered with 6in. of soiling, and turfed. Below the dam, and 
forming a heart wall, is a mass of concrete surrounding two lines of 
4ft. iron pipes. These pipes have a thickness of ,}, of a foot. The 
Massapequa dam has a heart wall and water face of puddle, pro- 
tected by stone paving. At the end of the conduit water is 
admitted by an arched passage 4ft. wide and 4}ft. high to a gate 
chamber 11ft. by 12ft., in which are the ends of the iron pipes. 
The conduit itself will be of brick, and built on a platform of 2in. 
spruce plank on 3in. spruce timbers ; this platform will be 11ft. 8in. 
to 14ft. 4in. wide. It will have inverts with concrete underneath, 
vertical side walls, and arched roof. It will be in four sections, of 
the following dimensions :—Section 1: 9ft. 4in. wide, 6ft. llin. 
high, radius of arch, 4ft. 8in., and of invert, 11ft. din. Section 2: 
8ft. 4in. wide, 6ft. 5in. high, radius of arch, 4ft. 2in., and of invert, 
9ft. 2in. Section 3: 8ft. wide, 6ft. 3in. high, radius of arch, 4ft., 
and of invert, 8ft. Gin. Section 4: 7ft. 4in. wide, 5ft. llin. high, 
radius of arch, 3ft. Sin., and of invert, 7ft. 2in. There is a uniform 
depth of 15in. from the springing of the arch to the springing of 
the invert, and the invert has a fall of 12in. The side walls are 
in. to 24in. thick, the invert 8in., and the arch Sin.,12in., and 16in. 

Railway signals.—The Chicago and North-Western Railroad is 
using a novel arrangement of lights at some of its interlocking 
switch and signal plants. The distant Signal has a dovetailed arm 

inted green, with a red < on it, and has two lamps. At the 
era position a green and a red light are shown side by side, 
while at the track clear position a green light only is shown. The 
home signal has an ordinary arm, red with a white square near the 
end, and shows a red light for track blocked, and a green light for 
track clear. On the home signals at a branch line junction, a 
facing point cross-over, or a side track switch, an illuminated 
blade is used for indicating the position of the switch, being placed 
on the same post and below the main track blade. It is said that 
on approaching a distant signal indicating track blocked, which 
requires the driver tc slow down and have his train under control, 
the red light only is visible at a distance of about a mile, the extra 
green light becoming visible at half-a-mile. White is no signal. 

A South American railway.—An American company has secured 
contracts from the Governments of Brazil and Bolivia for the com- 
pletion of the railway begun fifteen years ago by Collins Bros., and 
abandoned on t of the English capitalists refusing to comply 
with the terms of the contract. The line will pass through a 
region drained by the Madeira River, which is not navigable far 
above the point where it enters the Amazon, and the road will, 
therefore, give Bolivia an eastern outlet by navigation down the 
Amazon. A large concession of valuable land has been granted. 

Pennsylvania railroad. —The annual report of the general 
manager, concerning the lines east of Pittsburg, contains some 
interesting statistics. Between Philadelphia and Pittsburg there 
were, in 1890, 20,066,268 ngers, an increase of 12} per cent. 
over 1889. The freight traffic was 37,097,319 tons, an increase of 
16} per cent., and the coal and coke traffic increased 174 og cent. 
During the year 162 miles of new single track were built by the 
extension of travel roads, side tracks, third and fourth tracks, &c. 
The total number of miles of single track on this division, including 
sidings, branches, &c., is 3170. On the New Jersey division, 
between New York and Philadelphia, there were 21,305,187 
passengers, an increase of 1,100,000; while the freight traffic shows 
an increase of 1,251,385 tons, or Pt per cent. over 1889. The 
equipment of all the lines east of Pittsburg, including the two 
divisions above referred to, was as follows :—Locomotives, 1572— 
997 of which were on the Philadelphia and Pittsburg division 
—this is equal to about half a locomotive per mile open ; 1040 
passenger cars, ninety-nine excursion cars, 118 baggage cars, 
102 express cars, six dining cars, fifteen parlour cars, seventy 
emigrant cars, and thirty-four mail cars, a total of 1484 cars for 
passenger service. The freight equipment includes 31,688 freight 
cars owned by the company, and 35,170 freight cars owned by 
individuals and transportation companies. The Employés Volun- 
tary Relief Department ~— out of a total of 680,730 dols., to 
families of employés, in death benefits, and for sickness and acci- 
dents, 466,294 dols. ; operating expenses, 69,838 dols.; balance, 
144,588 dols. The outstanding and unadjusted claims amounted 
to 22,104 dols., leaving a net balance of 122,484 dols. 

A new observation car.—A new form of observation car has 
recently been designed which includes some very novel features. 
At each end and at the middle of the car the roof is elevated con- 
siderably, the sides fitted with large windows, forming an elevated 
observatory, which will be a good vantage point for viewing the 
scenery. ts are fitted in the “‘ observatories ”"—which have of 
course no floor—and are reached by steps between the ordinary 
seats below. These upper seats can be converted into sleeping 
berths, as well as the lower seats. For roads having high bridges 
the observatory roof would be raised 15in. or 18in. above the ordi- 
nary roof, and extending the full width of the car. For roads 
having bridges with less than 15ft. headway the roof would not be 
raised, but the height of the present monitor roof would be carried 
right across the car. The ai ment will give a er lofty and 
airy appearance tothe interior, and would be appreciated by tourists. 

Safety appliances for railways.—A convention of State Railroad 
Commissioners was held ey at the invitation of the Interstate 
Commerce Commission to consider the subject of safety appliances. 
A committee was appointed to urge upon Congress the imperative 
need of action by that body to hasten and insure the equipment of 
freight cars throughout the country with uniform automatic 
couplers and continuous train brakes, and also the equipment of 
locomotives, with driving-wheel brakes. The committee will also 
report at the next convention upon the a of moving for 
national legislation upon the subject of lighting and heating 
passenger cars. Great advances are being made in all these 
matters, but it is considered that they should be under Govern- 
— ad to oblige all the companies to come up to the 
stan ° 











A New Divine Dress.—A new form of diving dress has been 
designed by Colonel W. Carey, C.B., late R.A., which he calls the 
‘Crustacean ” diving dress. Itis specially designed in all its parts 
to withstand very heavy , and at the same time to leave 
the man inside free to make every movement. Colonel Carey bases 
the principle of his invention on an analogy between what is 
required for a deep-water diving dress and the action of the water- 
pressure on lobsters and crabs at great depths. He has sent us a 
pamphlet describing the invention as patented by him—3083, 1890 
—but we do not know that his dress has been practically tested. 

Mason CoLLEecE ENGINEERING SocieTy.—At the last meeting 
of this Society, Mr. R. Peirce, A.M. Inst. C.E., read a paper on 
‘* Westinghouse and Vacuum Brakes,” The author sketched the 
development of the brakes that had been used on railways, and 
showed how they had been modified and improved to meet the 
exacting conditions under which they had to work ; and explained 
the influence the Board of Trade had exerted in the matter, and 
the pressure they had had to put on the railway companies to 
compel them to improve their brakes. The requirements of a 
perfect brake, as laid down by the Board of Trade, were explained, 
and the paper then went on to describe the various forms of con- 
tinuous and automatic brakes now used by the various railway 
companies, and the defects to which some of them were still liable, 
with particulars as to the number of them in use and the cost of 
fitting the rolling stock with them. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE ave selling price of Staffordshire finished iron for March 
and April last was officially reported 7 the standing committee at 
a meeting on Monday, in Dudley, of the Midland [ron and Steel 
Trades’ Wages Board to be £6 10s, 6°86d., as against £6 13s, 7'35d. 
for January and February, or a reduction of 3s. per ton upon the 
average of the two previous months, and which was itself a fall of 
5s. on the returns for November and December. After some 
discussion the chairman, Mr. B. Hingley, M.P., moved that a 
reduction of wages of 3d. per ton for puddling, and 24 per cent. 
for mill and forgemen be declared, making the rate of wages to be 
&s, 3d. for puddling, to commence on the 8th of June, and to con- 
tinue to the first Saturday in August. The resolution was carried. 

The matter of the amalgamation of the North of England and 
Midland sliding scales was mentioned, a hope being expressed on 
behalf of the men that this amalgamation would be carried out. 
The chairman observed that he had already mentioned the matter 
of an amalgamation of the scales to a leading northern represen- 
tative, and he hada hope it would be received favourably. 

Dealing with the state of trade generally, Mr. Hingley added 
that wages were not at the lowest point, but they were low enough. 
The state of trade, however, was such that there was no cause for 
despair. If masters would be a little more patient in competition 
things would be still better. Low prices were not good for either 
masters or men, and they had arrived at a point when both should 
resist any further reduction. 

Ata ~-— meeting of the operatives, Mr. Walter Chrimes 
wer y d Hill representative) was elected vice-chairman of the 

rd, in place of Mr. O. Harris, resigned. 

The effect of this reduction in wages = *Change in Birming- 
ham this afternoon, and yesterday in Wolverhampton, was to 
occasion a slight easing in prices for aniaden iron. Con- 
sumers did their best to take advantage of the position, but prices 
have got down so low that there is very little room for further 
abatement, especially as cost of pig iron and fuel keep up. 
Rather better orders have been given out for chain iron, rivet iron, 
and — sections, and sheets are also slightly improved in 
demand, but the present large production tends to keep prices in 
this department relatively lower than the quotations for other 
kinds of iron. Indeed, a good deal of common sheet iron is 
notoriously being sold at a loss. 

Prices of leading makes remain unchanged at the figures fixed at 
the January quarterly meetings, when marked bars were reduced 
from £8 10s. to £8 ; and there is every likelibcod that this figure 
will continue as the basis for marked iron for some time longer. 
Medium bars are £7, and common finished iron is £5 17s. 6d. to 
£6 5s., and hoops £6 5s, to £6 15s. 

Prices of sheet iron range from £6 12s. 6d. to £7 for singles ; 
from £7 to £7 5s. for doubles, with £1 additional for treble sizes. 

Of the continental markets, the Danube just now shows most 
promise in the sheet and hoop trade. 

The navigation season has now generally recommenced this, and 
being so, merchants will, it is anticipated, place the orders which 
they hold. These orders, it is believed, represent in some cases 
considerable quantities of galvanised and black sheets, and hoops, 
and the receipt of these orders are very welcome to the iron- 
masters. The Russian black sheet trade is quite a business of its 
own, the goods ordered being mostly of the thinner gauges, such 
as 29 and 30 w.g., and the sizes being special alike in the matter 
of widths and lengths. 

Italy is, as a rule, a very fair buyer of sheets, both black and 
galvanised; but so far this year her demand is not up to the 
average. Season hoop specifications, however, are now to hand. 

As regards South Africa, which is often a valuable market for 
galvanised iron, there is still to some extent an appearance of 
being overstocked, and the up-country markets have not yet over- 
come the difficulties of late surrounding trade there. 

Australia is ordering sheet, hoop, and bar iron rather better. 

India is quiet, and appearances do not favour any very early 
change for the better, though the aggregate of the trade with the 
empire in metal goods of all classes from this district is very con- 
siderable. 

The unsettled state of the South American market, alike as 
regards the River Plate and Chili, and the exceedingly high rate 
of exchange, continues a serious matter for the iron trade of this 
district. Business is practically closed with that part of the 
world, and the position has not been improved by the financial 
upset in Portugal and the Portuguese colonies. 

The accountants who have been examining the books of the 
sheet iron makers with the view of obtaining information to, if 
possible, enable a uniform wage basis to be established, have gone 
through the books of forty-two firms out of a possible total of 
forty-four, and it is found, as was expected, that a great deal of 
irregularity exists in the payments made for ‘“‘ extras” and special 
services in the sheet trade. This irregularity naturally tends to 
make — between the manufacturers more severe, and 
there is a desire to put an end to this state of things if it can by 
any means be done, 

The committee who have charge of the matter find, however, 
that so considerable changes would have to be made in the rates 
paid at certain works to arrive at uniformity, that probably great 
difficulty will be experienced in arranging a scale. But the pro- 
ceedings are being continued, and favourable results are ho for. 

The collapse of the Scotch iron market and a fall of 3s, 6d. in one 
day, such as took place on Tuesday, or of 5s. 9d. in two days, has 
upset the pig iron market here this week. Still the decline is no 
more than has been expected by careful men here, and the further 
course of the market will be regarded with attention. 

It has been felt for a long while that the Scotch boom was 
unsound, and that the least thing might prick the bubble. It is 
now assumed that the London ‘‘ corner” has p ed as far as 
they care to at present, and that the market will be allowed to 
assume a more normal ition, Meanwhile, sellers here of 
Midland and Staffordshire brands of pigs decline to make much 
change in quotations, and business is being done on the old lines. 

Some fairly good quantities of pigs are changing hands, and 
considerable contracts are already held by some of the Midland 
makers for deliveries extending over the next three or four 
months. Prices are quoted at 44s. to 45s. and 46s. for prompt 
sales of Derbyshire and Northampton metal, and holders will not 
sell forward any distance at present prices. 

Staffordshire pigs are quoted 95s. to 100s. for cold-blast all-mine 
sorts, 77s. 6d. to 85s. for other best foundry qualities, and 65s. to 
70s. nominal for all-mine hot-blast forge qualities. Second-class 
forge sorts are 45s. upwards, and common to 40s. nominal, 

¢ reports of the Government Inspectors of Mines for North and 
South Staffordshire just issued for the past year show that in 
South Staffordshire the total output of coal was 9,804,599 tons, 
being a decrease on the previous year of only 314,677 tons, thus 
roving that whilst the iron trade had lessened, the local manu- 
acturing trades were busy. The output of fireclay for the year 
was 271,834 tons, as against 272,844 tons in 1889, a slight decrease 
and com tively unimportant. The —e of ironstone is a 
steadily decreasing quantity, and it is prophesied that the extrac- 
- a in mes apm will soon cease. Only 53,291 tons 
of ironstone were produ uring the year, as against 66,051 tons 
in 1889, and 346,644 tons in 1873. : 

In the North Staffordshire district, which includes the counties 
of Cheshire and Shropshire, the total quantity of minerals wrought 
was 7,619,769 tons, including 6,263,363 tons of coal, and 1,230,606 
tons of ironstone, and of quantity North Staffordshire claims 
6,126,604 tons, and Shropshire 808,200 tons. The total produc- 
tion was an increase over 1889 of 219,119 tons, of which 165,003 
tons is due to North Staffordshire; in Cheshire there was an 
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increase of 59,466 tons, and in Shropshire a decrease of 5359 
tons, 

The West Bromwich Town Council have agreed to sell a portion 
of land, belonging to the Friar Park estate, to the London and 
North-Western Railway Company, which is required by the com. 
pany to carry out certain improvements idered 'y for 
their traffic. The price to be paid for the land is £12,000. ‘It is 
understood that it is the intention of the company to substitute a 
double for the single line now running through that locality. 

In the Birmingham hardware trades the unsettled condition 
of the foreign markets continues to act adversely, iu that manu. 
facturers are complaining that they are unable to obtain 
merchants’ shipping marks for the forwarding of orders already 
completed. Merchants on their part state that it is impossible to 
forward goods to the River Plate and Chili, though in some cases 
merchants are again shipping to Chili, and in certain lines business 
is also being resumed with the River Plate. Some merchants 
report that as to Australia they have instructions not to forward 
for three or four months. Routine business, however, is fairly 
good both for home and export. 

In the North Staffordshire iron trade there is rather a more 
cheerful tone prevailing amongst traders, and anticipations are 
freely amet in that the worst has been passed through. There 
is certainly more vitality observable in the doings of the home 
markets, and orders from merchants mainly interested in that 
branch of the trade are coming in better; and they are also 
increasing their warehouse stocks. There is an evident wish to 

urchase for forward requirements, but as yet it is only for small 
ots. 

With regard to the prestige of Midland railway carriage and 
wagon building, it is significant to note the recent experience of 
Messrs. Brown, Marshall, and Co., of the Britannia Railway 
Carriage and Wagon Works, Birmingham. This well-known firm 
have just completed a contract with the Compagnie Internationale 
Lits et des Grandes Express Européens, of Paris, for the 
new trains which they are going to put on for working the 
Peninsular and Oriental express between Calais and Brindisi, 
These carriages are to be furnished with all the latest 
improvements, and include saloons for sleeping and dining 
restaurant, buffet, kitchens, and every appointment which can 
make the journey between the ports as comfortable as possible, 
The carriages are to be of the long through type, running on 
bogies, the bodies being 60ft. long, and they are to be fitted 
throughout with electric communication and vestibule connections, 
I understand that the continental company have previously pur- 
chased all their requirements in Belgium and the United States, 
but they are anxious to get something specially good, and so have 
sent an order to England, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The general condition of business throughout the 
iron trade of this district remains much the same as reported last 
week. Transactions of any moment are still practically held in 
abeyance owing to the unsatisfactory and unsettled condition of 
the market, in large measure resulting from the extraordinary 
fluctuations going on in warrants. The prevalent belief is that 
when the speculative boom in warrants is at an end, and 
the ‘‘bull” operators cemmence to unload, there will be a 
collapse in prices more or less generally, and consequently 
there is just now no disposition to buy largely at cur- 
rent rates. On the other hand, makers of pig iron have 
practically stood aloof altogether from the fluctuations in the 
warrant markets, and except that, perhaps, the large advance 
necessarily has tended to strengthen their position, they have not 
at all followed the upward movement in warrants, so that it is 
scarcely likely their position will be very materially affected by a 
movement in the opposite direction. General indignation is, how- 
ever, expressed that the speculative operations of pure outsiders 
should be permitted so to disorganise the trade, and, naturally, 
very little sympathy is felt for the “bears” who have recently 
been undergoing so terrible a squeeze at the hands of the “bull” 
operators in London. 

The attendance on the Manchester Iron Ex on Tuesday 
was about an average one, but the business doing generally was 
extremely small. In pig iron, merchants in some instances would 
be prepared to buy at a price; but this in most cases is under 
what makers are disposed to entertain. Generally quotations for 
pig iron were without material change from those ruling last 
week, and were unaffected by the collapse in warrant prices 
reported from Glasgow. So far as Lancashire pig iron is concerned 
makers are still practically out of the market, owing to 
the dispute with the workmen not yet being settled and the 
furnaces remaining damped down. As a result, they are not 
quoting at all for new business, and are simply confining 
themselves to meeting out of their gradually reducing stocks the 
deliveries that they have to make on account of contracts with 
their regular customers. For district brands prices vary somewhat 
according to the ition of makers, who in some cases are indif- 
ferent about selling for the present, and as a consequence are 
holding for prices that are altogether unobtainable in the open 
market. Good forge Lincolnshire could, however, be bought at 
about 43s. 6d., and foundry qualities at about 45s.; whilst Derby- 
shire remains at about 43s. 6d., and 44s, for forge, to 47s. 6d. and 
48s, for foundry, less 24, delivered equal to Manchester. Quota- 
tions for outside brands also remain without material change, 
foundry Middlesbrough ——— 49s. 4d., and Eglinton about 
57s., net cash, delivered equal to Manchester. / 

The finished iron trade remains without appreciable improve- 
ment. There is perhaps rather more doing in some departments, 
and makers here and there are holding with more firmness to their 
prices, but the condition of things remains quite as unsatisfactory 
as ever; and at present prices it is impossible to buy raw material 
at a profit, there being at current rates for finished iron a loss in 
most cases of from 5s. to 10s. per ton on the actual cost of pro- 
duction. For delivery in the Manchester district, Lancashire bars 
can still be bought at about £5 15s. to £5 17s. 6d., hoops at £6 to 
£6 2s, 6d., and sheets at £7 5s. to £7 7s. 6d. perton. _ 

The steel trade remains inactive with very little material change 
in prices. Hematites if anything are rather easier, good foundry 

ualities being obtainable at about 59s. 6d., less 24, delivered in 
the Manchester district, with steel billets quoted at about 
£4 17s. 6d. per ton net, delivered here. In steel ey 4 the orders 
going out continue extremely small, but local makers have booked 
one or two moderate orders at about £7 7s. 6d. for the best boiler- 
making qualities delivered to consumers in the neighbourhood of 
Manchester. 

A steady business continues to be done in the metal market, and 
the further upward movement in copper has resulted in an advance 
upon most descriptions of manufactured brass goods, such as wire 
sheets and tubes, to the extent in some instances cf about }d. and 
4d. per pound on recent quotations ; but this, so far, has not been 

neral. 

e The leading engineering industries of this district are still kept 
well employed on the orders in hand, but, as I have reported 
recently, new work is not coming forward very freely, and in most 
cases is only obtainable by some cutting down upon late prices. 
Even amongst machine tool makers there is undoubtedly a 
slackening off as regards prospects of the immediate future. 
Stationary engine builders are quieter ; locomotive builders report 
not many new orders coming upon the market, and these only at 
low prices, whilst machinists, although fairly well engaged, and 
reporting moderate inquiries stirring, also complain that prices 
have to be cut low to secure new business. With sgerd to 
the employment of the workmen, the returns issued by the 
trades union organisations continue satisfactory, and show no 
appreciable increase of out-of-work members, except what results 
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from labour disputes in several districts, but the increased number 
of men coming upon the books for sick relief owing to the prevail- 
ing epidemic is ming a rather serious matter. The dispute 
with the workmen in the Oldham district has been settled by 
compromise, the men receiving an advance of 1s, per week and the 
concession of fifty-three hours at the end of six weeks from the 
resent date. ith regard to the fifty-three hours’ movement in 
he Bolton and Liverpool districts, this has not yet been actually 
conceded to the men, as in Bolton a three months’ notice appears 
to be required, and in Liverpool the matter, I understand, is still 
under the consideration of the employers, 

Atthe monthly meeting of the South Lancashire and Cheshire Coal- 
owners Association held in Manchester on Tuesday, a plan which 
had been prepared by Mr. Meade-King for the proposed Glaze- 
brook Canal was under consideration. is is a canal, the advan- 
tage of which has for many years past been — by the collier: 
owners of the district, and if carried out would work, it is said, 
admirably in connection with the Manchester Ship Canal when 
completed. The scheme laid down by Mr. Meade-King was very 
noe on the lines of a canal Rp in 1863, and which was 
favourably refe’ to by Mr. John Knowles during the visit of 
the Coalowners’ Association to the Manchester Ship Canal last year. 

A steady tone is maintained in the coal trade so far as inland 
prices for the better descriptions of fuel are concerned, and sup- 
plies of these continue only barely sufficient to meet present 
requirements. ‘To some extent this is due to the irregular manner 
in which the men are working at many of the Lancashire collieries, 
which is necessarily tending to restrict the output coming upon 
the market. The better qualities of round coal suitable for house 
fire purposes are well maintaining their price, any concession so 
far made being of no appreciable extent, and little or nothing has 

et been put Sawn into stock, which is quite an exceptional thing 
for this period of the year. At the pit mouth best house fire coals 
still average about 12s, to 12s, 3d. per ton, whilst second qualities 
range from 10s, ap to 1ls., and common house coals about 9s. to 
9s. 6d. per ton. lower descriptions of round coal are, however, 
only in moderate request for iron-making, steam, and general 
manufacturing pu , and there is a weakening tendency in the 
market; but 1 prices are evidently being maintained by the 
expedient of sending away surplus supplies for shipment, with the 
result that whilst prices at the pit mouth remain at about 7s. 9d. to 
8s, 6d. per ton, common — of steam coal can be bought 
without difficulty at 9s, to 9s. 6d. per ton, delivered at the High- 
level, Liverpool, or the Garston Docks, Engine classes of fuel still 
hang upon the market, and common descriptions of slack especially 
are becoming more of a drug, with extremely low prices being 
taken for these. At the pit mouth burgy averages 7s. to 7s. 6d., 
with good qualities of slack obtainable at 5s. 6d. to 6s., and 
common sorts offering at 4s. per ton, or even less, 

Barrow.—The relapse which is taking place in the hematite pig 
iron trade was not unexpected, as it was known that the specu- 
lators who have been at work for some time had almost run their 
tether. At a time when makers were doing business at 51s. per 
ton, holders of warrants were transacting business at 53s. per ton. 
The result is that the enhanced prices could not be held, and on 
Tuesday a depression set in which resulted in the downfall of 3s. 
per ton, holders of warrants doing business at 50s. per ton net 
cash. Makers, on the other hand, are disposed to enter into 
transactions for prompt delivery at 51s, per ton net f.o.b. for 
mixed numbers of mer iron, The Moss Bay Iron and 
Steel Company has put two furnaces into blast, there being 
now forty-one furnaces in blast, against forty-five in the same 
week of year. Stocks of warrants have been reduced during 
the week by 2483 tons. The amount still held is 140,914 tons. 
Steel makers are likely to use more Bessemer pig iron, but the 

rospects of the forge and foundry iron trade are not bright. 
ony Cammell and Co., of Workington, are building a furnace 
with a view to making their own spiegeleisen. 

The steel trade is fairly employed. A fair amount of orders are 
held, but prospects of new orders are not over-promising. Rails 
ere in fairly good demand. Late quotations rule at £4 11s. 6d. 
for heavy sections, £5 15s. for light sections, and £6 10s. for 
colliery rails, The inquiry for steel shipbuilding material is some- 
what stronger in consequence of recent orders placed for new 
shipping. Plates are still at £6 5s., angles at £6, and boiler- 
plates at £6 15s. In blooms the business doing is quiet, at £4 5s. ; 
£4 10s. is still the quctation for slabs and billets, but the amount 
of trade doing is only limited. Hoops are in fairly good demand, 
and business has been done during the week at £6 to £6 10s., 
according to section. Tin-plate bars area slow trade as £4 17s, 6d. 
Wire rods are also quiet at £8 5s. for No. 5, and £8 7s, 6d. for 
No. 6 standards. There is a fair demand for spiegeleisen at 95s. 
to 97s, 6d, per ton net f.o.b. 

The shipbuilding and engineering industries are busier with new 
orders, and pruspects of new work in the shipbuilding department 
are 


Iron ore is still in but slow demand. Ordinary qualities are at 
10s. per ton net at mines, 

Coal and coke is in fair consumption at 18s, 6d. to 20s. 6d. per 
ton delivered. 

The shipments of iron and steel for the past week represent 
15,435 tons compared with 11,699 in the corresponding week of 
last year—an increase of 3736 tons, Up to date the total repre- 
sents 412,071 tons, against 453,878 tons last year—a decrease of 

807 tons. 

The appointment of Mr. David Evans, general manager of the 
Barrow Hematite Steel Company, to be general ma r of Messrs. 
Bolckow Vaughan’s works at Middlesbrough has caused much regret 
in the Furness district, where Mr. Evans’ abilities have been 
appreciated. It is worthy of note that during the time Mr. Evans 
has been general manager of the Barrow Steel Company he has 
cleared off £100,000 of a responsibility to the bank, has cleared off 
back reckonings of preference shares which had been standing for 
a few years, and declared last year a dividend of 24 per cent. on 
the ordinary shares of the pany. In addition to this, he has 
modernised the plant and considerably extended the Siemens- 
Martin department, which in all probability in course of time will 
be the principal department at the Barrow works. 

It is reported from West Cumberland that an entirely new 
industry is to be started in the iron and steel trade, and that a coal 
mine that has been stopped for some years has been reopened. 

The Moss Bay Iron and Steel Co. has been re-started on new 
lines, and Mr. Maccown, the chairman of the Whitehaven Hema- 
tite Iron and Steel Co., has been a: pointed the chairman of the 
directors, and Mr. Valentine, late M.P. for Cockermouth division, 
has been appointed to the London and continental agency. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

WE are nearing the middle of the year, when contracts with 
railway and gas companies, and large consumers of coal in other 
ways, have to be renewed. A number of these contracts have 
already been arranged, the terms showing a reduction of 6d. per 
ton, ear the coalowners of South Yorkshire obtained 10s. 6d. 
per ton 3 this year they have secured 10s. Derbyshire coal, which 
is idered dary to Yorkshire for railway and gas pu ; 
fetches 9s. per ton, which is 6d. less than —— quotations, A 
tendency to treat more generously with large manufacturers, 
particularly in the iron de ents, where relief is most required, 
1s being shown by the colliery proprietors, who have come to see 
that the iron trade cannot ibly be continued at present low 
prices of iron and dearness of fuel. 
me — coal ae py Ba sapiation —_ for 

way an urposes, ‘or the Norwegian State Railwa 
two South Yorkshire collieries have succeded in obtaining & 
goodly slice of the supplies, Twenty thousand tons have been 
Placed with Hull and Grimsby dealers, who will probably draw 








upon the Yorkshire coalfield as well. A Sheffield merchant, who 
has been entrusted with the supply for a large continental gas 
company, is sending sixty thousand tons of South Yorkshire coal. 
This will cost the foreign company a good deal more in carriage than 
supplies from the Northumberland and Durham coalfields, and the 
fact that they prefer to pay the higher price for South Yorkshire coal 
is pretty good proof that they think our coal exceptionally superior 
for gas-making. For house coal the continued cold weather has 
sustained both demand and quotations, A very large tonnage has 
been sent to the metropolis. Silkstones make 11s, to 11s. 9d. per 
ton; Barnsley softs, 10s. to 10s. 6d. per ton; Parkgate and Flockton 
seams, 10s. to 10s, 6d. Smudge is fetching 3s. to 4s. 6d. per ton. 
Less is doing in coke, though values are still maintained at 19s. to 
23s. per ton; North country coke, from 24s, to 28s, 6d. per ton, 
according to quality and weight of order. 

The stiffening of prices in the iron market noted last week has 
been maintained, prices fell, there was less eagerness to keep 
up output. Consequently stocks fell low, and now when the turn 
is once more upward, the makers find the call brisker—so brisk, 
in fact, that they are emboldened to ask 1s, to 2s, more per ton. 
Confidence is expressed that as speculations in warrants come to 
an end, orders will be more fully received and furnaces re-lighted. 
A great factor in bringing about this result would be a revival in 
pe i Hopeful signs in this direction have been apparent 
within the last few days. Shipbuilders have been placing their 
orders more freely for steel, nyo 8 yay onaion, and similar goods, 
These materials are not now made in Sheffield, owing to firms at 
the coast being able to under-quote through saving cost of carriage ; 
but new ships mean castings, forgings, shafting, boiler-plates, 
—, i and other specialities which are largely produced in 

effield. 

There is more doing in the Bessemer and Siemens steel trade. 
Billets are fetching £6 per ton in Bessemer, and £6 15s. to £7 in 
Siemens. A decided roche in hematites would promptly send 
up steel in these grades. Very little new foreign work of = 
magnitude is coming in for railway material, but there is still 
abundant work, both on home and distant account. Prices remain 
unaltered. The wagon and carriage builders are fully employed. 
For tires, axles, springs and similar material, the in the 


material for two large cargo steamers to be built for the Cunard 
Company ; but the available fresh work is far short of the capacity 
of the works. Competition in the steel trade has become very 
keen, and some influential English companies are reported to be 
pressing for business at very low rates. 

Several of the principal Scotch makers of Siemens steel, finding 
that they have been losing money, owing to the high cost of fuel 
and raw iron, have intimated to their customers that they are not 
prepared to accept business under a certain minimum rate for 
ship plates as a basis. This rate is understood to be £6 12s. 6d. 
per ton, less 5 percent. They are receiving no fresh business on 
these terms, but it is stated that on the running out of present 
contracts they will be prepared to stop their works for a time, 
rather than go on making steel at unremunerative prices. Outside 
the firms referred to, angles are being quoted £5 17s. 6d. to £6; 
ship plates, £6 5s, ; boiler-plates, £6 Tbs. 

© recent upward movement in pig iron prices—that is to say, 
the advance of 5s. to 6s. a ton which took place last week—has 
had the effect of inducing a number of merchants to conclude 
contracts for structural steel and also for plates, angles, &c. These 
orders have followed upon inquiries that have been in the market 
for some time, and they are understood to be taken at very mode- 
rate prices considering the state of the iron market. 

The manufactured goods exported from Glasgow in the past week 
embraced locomotives worth £22,063 ; sewing machines, £800; 
at £8430 ; steel goods, £35,400 ; and general iron goods, 

The makers of best iron bars report that they have been booking 
a fair quantity of work, and that there is some improvement in the 
export branch of the trade. Sheet makers are also receiving 
sufficient work to keep them fully employed. Slackness continues 
to be experienced by makers of common bars. The lowest grade 
of common bars is quoted at £5 15s., second grade £6, highest 
grade £6 2s, 6d., best bars being 10s. per ton higher; sheets 
£7 10s., all less 5 per cent. discount. 

The iron tube makers have resolved to reduce prices 124 per 
cent, net. The reduction is a somewhat heavy one, and it is said 
to have been made so partly with the object of putting an end to 

derselling by certain firms here and on the Continent. 





Sheffield, Rotherham, and Mexborough districts have good orders 
in hand for English as well as colonial railways; the foreign 
**lines” are being worked out, and there is no hope of a revival in 
the great South American markets until the fighting is over. 

The Hadfield Steel Foundry Company has had four 6in. steel 
shells successfully tried by the Government. The projectiles were 
fired from a 6in. breech-loading gun at a compound—i.c., steel- 
faced—armour-plate, 10}in. thick. This is regarded as an excep- 
tionally severe test, 6in. shells being usually fired at 9in. plates in 
Government trials. The firm were quite unaware that the trials 
were to be made, and the shells were taken from ordinary de- 
liveries, instead of being made specially for the occasion. All four 
shells are reported to have penetrated the plate without themselves 
sustaining any damage, ‘I'he plate was a good one, presenting no 
appearance of having been cracked in any part in the rear. On 
Saturday morning the workmen contend y the Hadfield Com- 

ny commenced work at half-past six o’clock, being half an hour 

ter than usual. The employers in reducing the hours worked 
from fifty-four to fifty-one make no corresponding reduction in 
wages, believing that the men will put as much value into the 
lessened time as they did before. It will be interesting to note 
how the experiment answers, 

The works on the Dore and Chinley Railway, which opens up a 
new and beautiful district of Derbyshire, and gives Sheffield an 
alternative route to Manchester, are making steady progress, 
Much difficulty has been experienced with the great tunnel under 
the Dore Moors, which begins at Totley and ends above Grindleford 
Bridge ; but there is no reason to fear any excessive delay beyond 
the stipulated time. The contractors, Messrs. Oliver, of Derby, 
are rapidly oe the other part of the contract to near Hope, 
where Mr. J. P, Edwards takes up the work. Mr. Edwards, in 
cutting the tunnel under the Cowbarn Moors, has not had such 
difficulty with water as Messrs, Oliver in their Dore Moors section. 
At the Chinley south curve, which links the new line with the 
main route of the Midland near Chapel-en-le-Frith, there is being 
erected a massive viaduct of thirteen piers, the last of which will be 
laid in about ten days. 

The dimensions of the tank employed by Mr. G. W. Hawksley, 
in his successful application of pumping appliances to secure a 
special water supply at his Wakefield Dye Works, are 50ft. long, 
22ft. wide, and 12ft. deep. 

The directors of John Brown and Co, have recommended the 
payment of a further dividend of £1 per share on the ordinary 
shares, making, with the interim dividend of 10s. per share paid 
in December, £1 10s. per share for the year, being at the rate of 
10 per cent. perannum. The dividend last year was 74 per cent, 
per annum, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market has been in an extremely unsettled 
condition, in consequence of the operations of the London “ bull” 
syndicate that has ‘‘ cornered” the ‘‘bears.” Prices of Scotch 
warrants were put up at the opening of the market this week to 
59s, per ton, an advance of 6d. on the closing figure of last week. 
After this extreme rate had been touched the market suddenly 
collapsed, and closed on Monday at 56s. 8d. There was a further 
decline on Tuesday to 52s. 1 No fresh business is being 
opened, dealers being afraid either to buy or sell in the present 
unsettled condition of the market. 

While speculative business is at an end for the present in 
warrants, there is no such unsteadiness in makers’ iron, the prices 
of which have lately been very little affected by the course of the 
warrant market. The quotations are as follows:—Govan and 
Monkland, f.o.b. at Glasgow, per ton, No. 1, 55s.; No. 3, 54s. 9d.; 
Carnbroe, No. 1, 55s. 6d.; No. 3, 55s.; Clyde, No. 1, 58s.; 
No. 3, 55s.; Gartsherrie, No. 1, 60s.; No. 3, 56s.; Summerlee, 
No. 1, 60s.; No, 3, 55s. 6d.; Langloan, No. 1, 61s. 6d.; No. 3, 
57s.; Coltness, No. 1, 62s.; No. 3, 56s, 6d.; Calder, No. 1, 
60s.; No. 3, 55s.; Glengarnock at Ardrossan, No. 1, 59s. 6d.; 
No. 3, 52s. 6d.; Dalmellington, No. 1, 55s.; No. 3, 54s.; Eglinton, 
No. 1, 52s. 6d.; No, 3, 51s, 6d.; Shotts at Leith, No. 1, 61s. 6d.; 
Carron at Grangemouth, No. 1, 62s, 6d.; No. 3, 55s. 

The shipments of pig iron from Scotch ports in the past week were 
5916 tons, ponent 0 with 8336 in the corresponding week of last 

ear, Of the total shipments Germany took 1455 tons, Holland 
75, Canada 340, South America 330, France 340, Belgium 210, 
United States 200, India 85, Italy 50, other countries 198; the 
quantity Sopeaeet coastwise being 2033 tons, against 3147 in the 
same week of 1890. 

The stock of pig iron in Connal and Co.’s Glasgow stores is now 
showing an increase almost daily, and it is believed that these 
additions will continue, and that they will tend to increase the 
warrants in circulation, 

Since last report two additional furnaces have been lighted, both 
of them to produce ordinary pig iron; the number now making 
ordinary is forty-three, there being thirteen on hematite and five 
on basic, total sixty-four, compared with eighty-four at this date 
last year. There were forty-nine on ordinary twelve months ago, 
twenty-seven on hematite, and eight on basic. It thus oo that 
while the production of ordi and of basic iron is only a little 
short of what it was in June, 1890, the output of hematite is less 


by one half. 

The small make of hematite pig iron is due to the depressed 
condition of the steel trade, e demand on the part of con- 
sumers shows little or no improvement, and prices of Sieedite pig 
have rather been giving way within the last few days. 

A few orders for se steel have been given out, and 
there are one or two others in course of negotiation, including the 





The coal trade keeps remarkably active. There is a marked 
improvement in the demand for splint coal, owing to so many 
more furnaces now being in blast. e large number of orders for 
gas coal now in the market have also improved the position of the 
sellers of splint, and an advance of 3d. a-ton has now been 
obtained. Main coal is likewise somewhat higher. Prices at 
Glasgow harbour are:—Main, 7s. 10d. to 8s.; splint, 8s, 6d. to 
8s. 10d.; ell, 9s. to 9s. 6d.; steam, 10s. 6d. to 11s. 

The new vessels launched from Clyde shipyards during May 
were 37, tonnage 20,592, compared with 24 vessels, of 25,954 tons, 
in May, 1890. During the last five months 127 vessels have been 
launched, aggregating 131,880 tons, against 108 vessels and 148,665 
tons in the corresponding period of last year. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


AGAIN the old story has to be repeated with little variation, that 
trade is almost at a standstill, and the events of this week on the 
warrant market have rather tended to further depress legitimate 
business. On Monday and Tuesday, Scotch warrants fell no less 
than 6s. per ton, and Middlesbrough 1s. 10d., and it was thought 
that the ‘‘bulls” had ‘‘ shot their bolt,” and that a collapse in 
prices had begun. It was predicted that quotations would drop 
even more quickly than they have risen during the last two 
months. But the “bulls” are evidently not played out yet; 
in fact, it is manifest that they were in the early part of the 
week playing with the “bears,” and the future of the market 
becomes more uncertain than ever. It seems to rest with the 
London speculators how long the present unsatisfactory state of the 
market shall continue, and ordinary producers and consumers have 
not a particle of say in the matter. Under the influence of the 
operations of the ‘‘ bulls” Scotch warrants were forced up 16s. 6d. 

r ton, and Middlesbrough 5s., none of which was justified by any 
improvement in trade, for that was actually becoming worse. 
Middlesbrough makers’ prices for No. 3 were dragged up 3s. 6d. 
per ton by the speculative business in warrants, but forge 
iron did not rise more than 1s. 6d. at the outside. On 
Wednesday the sellers of warrants showed themselves stronger 
than was anticipated, for, instead of prices falling further, 
they were actually raised—Middlesbrough to 40s. 6d. cash 
buyers, and 40s. 7}d. cash sellers—and it is evident that 
the speculative holders of warrants have it still in their power to 
squeeze” the “‘ bears,” and it is known that a considerable 
number of these have yet to cover. Makers of No. 3 Cleveland 
g.m.b. on Monday were quoting and securing 41s. per ton for 
prompt f.o.b. deliveries, but on Tuesday, when warrants ry 
so much, they reduced their quotations to 40s. 6d., which, how 
ever, buyers were not prepared to pay ; indeed on Wednesday 40s. 
was the best that could be obtained. Some of the ironmasters 
did a good stroke of business, when the prices of Middlesbrough 
spurted upwards on Whit-Tuesday, and there sprung up a good 
demand for them; they sold Middlesbrough warrants, for 
which they could get 1s. or ls. 3d. more than they could for 
their own iron, and since then they have been a a 
considerable quantity of their iron into the public stores, thus 
enabling them to deliver the warrants they sold, and making a fair 

rofit out of the transaction. Other producers have had to supply 
iron to merchants and other speculators who sold a fortnight ago 
witheut having the warrants. Most of the pig iron sold since 
Whitsuntide has been for sending into the warrant stores, — 
little having been sold for consumption. Owing to this the stoc' 
in Connal’s warrant stores increa 7270 tons last month, nearly 
all the increase being in the last third of the period. The increase 
continues, for on Wednesday night Connal’s held 126,607 tons of 
Cleveland pig, or 4234 tons more than on the 27th ult. 
Middlesbrough warrants, which were sold at 41s. 10d. cash 
on Monday, eg to 40s, next day, but rose to 40s. 6d. 
cash on Wednesday. For No. 4 foundry pigs 39s. is quoted, 
and for grey forge 38s., these qualities being little affected by 
the violent fluctuations in warrants, as they did not share muc 
in the advance, East Coast hematite iron is 51s. 6d. per ton for 
mixed numbers, delivered prompt and f.o.b. The freight of iron 
ore from Bilbao to the Tees has increased, 5s. 74d. being the figure 
to Middlesbrough, and 5s. 9d. to Stockton, this being due to the 
increase of employment for steamers, and to the disturbances now 

ing on at Bilbao. The quantity of Spanish ore consumed here 
& lined ve iderably as compared with last year, because 
of the depression in the steel trade and the irregular working of 
the mills. 

Almost all the Cleveland pig iron that is exported is sent from 
Middlesbrough, and the quantity so exported in May was 82,363 tons, 
2580 tons more than in the previous month and 2112 tons more than 
in May, 1890. This is the best return that has been recorded since 
October, 1889, but might have been better if the increased specu- 
lation in warrants towards the end of the month had not led to 
some people sending iron into store instead of shipping it. The 
following shows the tonnage shipped as compared with that for the 
months named :— 








Coastwise. Foreign. Total. 

Tons Tons. Tons. 

May, 1891 .. 89,771 42,592 82,862 
April, 1890.. 47,378 32,405 79,783 
May, 1890 .. 18,700 61,551 .. 80,251 
May, 1889 .. 84,522 55,416 .. 89,938 


Less iron was sent to Scotland by 7000 tons than in the previous 
month—only 30,931 tons—but this is nearly thrice the ~one re- 
ported for May, 1890. To Germany the quantity is much below the 
average. In May last year—not a very brisk time—40,666 tons were 
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sent to Germany and Holland—nearly all forwarded to the latter 
country being on transit to Germany—whereas last month the 
quantity was only 18,632 tons. In some months over 55,000 tons 
have been shipped to these countries. Russia, Italy, Spain, Nor- 
way, Sweden, and France have above the average. 

The statistical returns of the Cleveland Ironmasters’ Association 
for May are not so good as were looked for. It was calculated that 
the stocks would have shown a decrease of 10,000 tons, instead of 
3406 tons as reported. It is true the Middlesbrough makers 
reduced their stock 11,946 tons, but much of this has apparently 
been sent into the public warrant stores, the stock in which 
increased over 8000 tons. Of the 151 furnaces erected in the 
district eighty-nine only were in operation, fifty-three on Cleveland 
pig and thirty-six on hematite, spiegel, or basic pig iron. Two 
furnaces making Cleveland iron were blown out during the month, 
viz., those at the Tees Side Iron and Engine Works Companies at 
Middlesbrough. The following are the details of the figures 
relating to make and stock for the month :— 


Make of Pig Tron. 





_ In- De- 
— April. crease. crease. 











| Tons. Tons. Tons. Tons. 
Make of Cleveland pig iron—port of | 
Middlesbrough .. .. .. .. ..  ../ 106,402 103,211 3191 — 
Ditto—outside port of Middlesbrough -+ 17,504 17,004 500 ~ 
Ditto—whole district .. .. .. .. ..} 123,906 120,215 3691 _ 
Make of other kinds of pig (including 
hemate, spiegel, and basic pig iron) 


whole district .. . | 92,775 101,852 — 9077 








Total of all kinds—whole district..' 216,681 222,067 — 5386 








Stocks of Pig Iron. 
1601. In- De- 
May $1 April 30°TC#8e- crease. 





Tons. Tons. Tons. Tons. 

Makers’ stocks of Cleveland pig iron— 
port of Middlesbrough .. .. ..  ..| 127,220 139,166 
Ditto—outside port of Middlesbrough ..| 11,817 10,641 














— (11,946 
1176 —_ 








. | 139,037 | 149,807 — 10,770 


Ditto—whole district .. .. .. .. . 
Makers’ stores of Cleveland pig iron— 
whole district ° . os se” « 1,820 2,476 _ 656 


Pig iron in public ‘stores:— 
The N.E. Railway Co.'s stores.. .. 1,367 617 730 _— 
Connal’s stores ee ce ce oo! 125,569 118,299 | 7270 oa 














Total... .. .. «os . ..| 267,798 | 271,199 - 3406 








The demand for manufactured iron and steel could hardly be 
worse than it is at present, orders are being cleared off the books 
much more rapidly than they can be replaced, and few of the 
works are fully employed. Business is less profitable than ever, 
because while the prices of finished iron and steel have been 
declining, those of pig iron have risen, and no relief has been 
obtained in the matter of fuel. It is expected that when 
the notices of the 3000 men employed by Messrs. Bolckow, 
Vaughan, and Co., at the Eston Steel Works, and the Middles- 
brough Engineering Works terminate, the firm will not alto- 
gether close these establishments, though they have very few 
orders, but will discharge a considerable number of the hands 
and reduce the wages of the others. At present there is in 
Middlesbrough dock the largest vessel that has ever visited the 
port. It is the new screw steamer British King, owned by Messrs. 
Gracie, Beasley, and Company, of Liverpool, and having a 
earrying capacity of 6800 tons. The vessel is to load 5000 
tons of steel rails for Calcutta, from Messrs. Bolckow, 
Vaughan and Company, and will complete her cargo on the 
Tyne. A large quantity of railway material has within 
the last two or three weeks been shipped from the Tees to Japan, 
Cape Colony, the Argentine Republic, India, and Egypt—nearly 
17,000 tons to India alone. The Consett Iron Company is laying 
down angle and girder mills ; at present it can turn out something 
like 2400 tons of iron and steel plates weekly. The quotations for 
manufactured iron and steel are as under :—Common iron bars, 
£5 12s. 6d.; best bars, £6 2s, 6d.; best best bars, £7 2s. 6d.; iron 
ship-plates, £5 10s.; steel ship-plates, £6; iron boiler-plates, 
£6 10s.; steel boiler-plates, £7; iron angles, £5 5s.; steel angles, 
£5 15s.; iron sheets—singles—£6 15s. per ton, all less 2} per cent. 
discount for cash on 10th of month following delivery, and f.o.t. 
at the producers’ works. Heavy steel rails are £4 10s. net at works. 

Great complaints are made by the ironfounders about the dearth 
of work, and prices, owing to the competition, are reduced to 
unprofitable figures. Cast iron chairs are down to £3 per ton at 
works. Bridge builders are well occupied, especially on work for 
India, and engineers are keeping their establishments in fairly 
regular operation, while shipbuilders are not suffering from ‘slack- 
ness, though it is likely that they wili find it necessary to 
reduce the number of their hands before the summer is over, as 
well as to bring down wages. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Notices kave been issued at the steel works generally, dating 
from the lst of June, that all contracts will cease and determine in 
four weeks. This does not include colliers, but only iron and steel 
workers. At the end of four weeks a seven days’ notice will be 
sufficient from or toironmasters. I am informed that the notice is 
to be regarded as a “‘ protective one” in the event of a serious 
decline in business, consequent upon the stoppage of 80 per cent. 
of the tin-plate works. It is quite on “‘ the rm that things may 
not be so bad as generally expected, in which case a uction 
may be either a slight one or not carried out. At all events, iron- 
masters will be prepared for contingencies. Great efforts have 
been made to supply tin-bar this week, and very large quantities 
have been dispatched. A large train from Cyfarthfa to Blaina 
Steel Works was specially noticeable. Eliminating steel bar leaves 
little to record. Most of the business is fragmentary—renewals 
for home railways, a few truck loads of pig into Staffordshire, and 
small quantities of tin-bar ends to Birmingham, Welsh steel 
figuring amongst the best class of steel for pens, &c. 

There has been a quieter market in pig lately. At Swansea, 
mid-week, Glasgow pig was quoted at Fos, 3d.; Middiesbrough, 
40s.; hematite, 51s. bi On ’Change it was stated that the action 
of operators in pig was felt to be sensibly lessening, and to be 
moving in the direction of hematite. Speculators are evidently 
bent upon a material. If not the metals then it will be ore, and for 
the latter there is scope, foreign now being at 13s. 9d. to 14s., and 
home in smal] demand, though capable of large development in the 
Forest of Dean and Welsh fields. Steel rails are being offered at 
low figures, heavy from £4 10s. and light from £5 10s. Bessemer 
tin bars remain at £5 2s. 6d., and Siemens at £5 7s. 6d. Welsh 
bars are quiet at £5 10s. 

The greatest interest is now centred upon the tin-plate indus- 
try. Even the colossal coal trade is for the time secondary. A 
good deal of energetic work was done from Swansea harbour last 
week, and from Newport, Mon. The latter sent numerous cargoes 
of plate, principally from Burton and Sons to Swansea, Bristol, 
and Liverpool, but the total of the former was beyond all record. 
It exceeded 141,000 boxes, and as only 89,000 came from works, 
there was a marked reduction in stock. Swansea now holds only 
125,973 boxes, near about one-half only the quantity held this 
time last year. Some of the cargoes were immense, several over 
3000 tons, and one over 4000 tons. This week and next week will 





witness the heaviest shipments it is expected, and then, as one 
interested remarks, “after that the deluge.” Iam glad, however 
to note healthier signs. Bessemer has been booked over July an 
August at 13s, 6d., and as stated last week by one in authority, 
that at present price of raw material plates can be turned out at 
a cost of 12s, ba. This will leave a small margin. Of course 
bookings are few and “‘ prompt deliveries” are the chief trade. 

Present quotations are:—Cokes, 14s. 6d. to 15s.; Bessemer, 
14s. 9d. to 15s. 3d.; Siemens, 15s. 3d. to 15s. 6d.; ternes, 27s. 6d. 
to 31s. 6d.; best charcoal, 17s. 6d. to 20s. Wasters continue in 
demand, and are picked up readily at from 6d. to 1s. per box less 
than primes. 

Up to dispatch, notice has been received from the general secre- 
tary of the men’s union that fifty-two works had given notice and 
twenty had not. The resolution to close by the great majority has 
been fairly well adhered to, and where notices have not been issued 
there is serious grumbling on the part of the men, so that ‘ going 
works” may be compelled by moral suasion to fall into the general 
lot. It is estimated that a million boxes are in stock in America, 
so that the conclusion is that a stoppage must be of benefit. One 
shareholder has naively inquired whether the stoppage of wages is 
to apply also‘to officials, 

The steam coal trade is as brisk as ever, and, as the monthly 
holiday limited supply, 3d. advance upon best qualities in some 
cases has taken place. The quotations this week at Cardiff are 
best steam, 15s. 3d. to 15s. 9d.; seconds, 14s, to 14s. 6d.; small 
steam, 6s. 6d. Swansea quotations mid-week were 14s. to 14s. 6d. 
for best, 12s. to 13s. 6d. for seconds. House coal, as was expected, 
is getting weaker in demand. No, 3 Rhondda is selling at 13s. 6d., 
less 24, brush is at 11s, 3d., and small is down to 9s, 

Coke continues dull. Patent fuel is selling freely at 13s. 3d. to 
13s. 6d.—Cardiff—and 13s. to 13s, 3d.—Swansea. From Swansea 
over 13,000 tons were shipped last week. The port was excep- 
tionally active last week. The coal export was 31,000 tons. 
Marked activity continues to characterise all the coal ports. 
Newport totals for the previous week places it well :—Foreign, 
22,598 tons ; coasting, 15,229; total, 37,827 tons. Cardiff totals 
showed above the average ; Bute docks, 147,127 tons ; and Barry 
came up to 76,718 tons. A low-water entrance has been decided 
upon at Barry, and preparations are on foot. 

It is thought that peaceful counsels will prevail in the reorganisa- 
tion of the Taff Vale directorate, and adverse steps to the 
interests of the Bute Docks be avvided. The best interests of the 
district lie in amicably working together. 

There is a dispute at Nixon’s collieries, Mountain Ash, and the 
men are out on strike. It —— that the company declined to 
entertain a demand for a re-adjustment of wages for working the 
6ft. seam, as it involved from 10 to 30 per cent. advance above the 
sliding scale agreement. Messrs. Nixon offered to have the dispute 
settled by the sliding scale; but the men have, somewhat impul- 
sively, taken out all tools, and struck in the particular seam. 
Total men out, 400. 

A strike of stokers has taken place at the Dowlais Cardiff 
Colliery, and of stonemasons at Pontypridd. 

Another colliery syndicate has been formed for Caerphilly valley 
—the future Rhondda. 

A strike has taken place at Fairwood tin-plate works affecting 
300 men. 

Monday, ‘‘Mabon’s Day,” was devoted by a fair number of 
colliers to trade meetings at Merthyr and elsewhere, judicious use 
being made of the holiday in furthering their several societies. This 
was much more commendable than the usual orgies. 

At Crumlin the day was observed by a meeting of the Miners’ 
Federation, when 7000 people were addressed by Sir C. Dilke 
and others. The principal topics were appeals to the mining 
industry to join the Miners’ Federation of Writain, and to agitate 
for a fuller representation of the mining industry in the House 
of Commons, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Ir the general state of the iron market over here has not during 
the week acquired a really flourishing appearance, still there is 
every reason to note with satisfaction the progress of activity and 
the tendency to firmness all round. The complaint now most 
generally, and probably most justly, expressed is of the work not 
being paying. Rumours of a rather disquieting nature—for 
instance, of a tendency to approach free trade measures—have 
here and there caused certain anxious considerations ; but, ax fond, 
they may only remain rumours, and at any rate it might be as well 
for German ironmasters to take the homely advice not to cry out 
till they are hurt. 

On the Silesian iron market notable changes have not taken place 
since last week. Pig iron continues weak, as before, while the 
rolling mills, as well as steel works and iron foundries, are for the 
greater part well poe ted The Silesian rolling-mill convention, 
at a meeting held on May 21st, agreed to limit the production of 
pig iron. 

Iron business in Austria-Hungary has proceeded to further 
improvement, and prices show a very encouraging tendency to firm- 
ness. For pig iron a more lively inquiry has been coming forward, 
and the demand for finished iron has continued to develope. Im- 
ports from Germany having of late experienced considerable 
decrease, this has been the means to re-animate inland, i.e., 
Austro-Hungarian iron industry. The railway department is very 
busy at the present moment, and some large rail orders for the 
Austrian State railways are still holding out. 

Fairly good accounts are likewise coming in regarding the state 
of the French iron industry. In almost all districts pretty regular 
employment is going on, and a generally stiffening tendency in 
prices prevails. For bars 160f. to 170f. has been firmly maintained 
in the Haute-Marne district. The foundries are well supplied, and 
an improvement in prices is expected soon to take place. In Paris 
merchant bars are quoted 175f.; girders, 185f.; while the basis 
price for plates is 210f. Scrap iron is in brisk demand, and paid 
with 78f. p.t. Old rails maintain their notation of 105f. p.t. If 
rumours are to be trusted, the Pig Iron Syndicate has resolved to 
raise the prices; at the same time underbidding is to be fined. 
Evidently to avoid working on stock, the rolling-mill owners have 

to limit work for a fixed term every month as soon as a 
diminishing of new orders becomes perceptible. 

Although the business done on the Belgian iron market has only 
been of a very limited weight in consequence of the uncertain state 
prevailing both in the coal and in the iron departments, still busi- 
ness has not been so bad as might have been expected, and even 
some fairly good orders have been effected, particularly in girders. 
Prices, however, are anything but satisfactory. The Litge and 
Charleroi works may now be stated to have recommenced regular 
activity. One blast furnace has been blown out till at least into 
next quarter. —— and German competition has forced the 
coalowners of the Mons district to reduce the wages and the prices 
of coal for a time at least. 

Regarding the Rhenish-Westphalian iron business, the reports 
coming in are, on the whole, of a fairly satisfactory character. 
The iron ore trade has in no wise changed since last week. A better 
business is doing in the pig iron trade, and a very slight improve- 
ment in prices may be noticed here and there. The Rhenish- 
Westphalian pig iron convention has been unanimously eee oe 
till January 1st, 1893. Improved employment has continued in 
the manufacturediron branch. For bars, a brisk inquiry is coming 
in both from inland and abroad, Orders in hand are reaching into 
the third quarter, and will secure sufficient employment. Prices 
generally show a rising tendency, The business in girders is 
getting on quietly, prices remaining nominally unchanged. A 
further improvement may also be noticed in the plate business, 
where orders are coming in most satisfactorily, securing full 
a poo to almost all the plate-mills. Foundries, machine, 
an 


wagon factories are also pretty regularly employed. 





— 

According to consular reports from Messina, Italian iron 
industry is = importance every Ee. To all appearancog 
both English and Belgian competition will soon have to relinguish 
the Italian market, Germany having been obliged to retire lon, 
before this, chiefly, it is believed, in consequence of high tarifts 
and ever-recurring labour troubles, 

French papers state that the new Russian tariff will raise the 
duty on wine by 50 p.c., and that in consequence of this the 
export of French wines into Russia cannot fail to go down very 
considerably. 

Some interesting particulars have been lately published by the 
‘* Moniteur des Intérets Matériels” regarding Belgian labourers’ 
wages. According to this there were 


Labourers, Days of labour, Wages. 

In 1888 .. .. 84,216 209,606 .. 28,980, 061f. 
1889 .. .. 86,894 10,686,345 82,184,505f. 
1890 .. .. 89,008 11,438,845 43,244,857f. 


This shows the total of wages during the two years 1888 to 1899 
to have risen by about 40 per cent. (14,264, 798.) From 1889 to 
1890 the increase of wages was 11,110,352f., whereas during the 
same period the number of men increased 4787, or 12 per cent, 
The average of wages paid has been advanced considerably, as 
shown again under:— 


— Labourers Labourer 
“ Hewer. under ground, above ground, 
Me ORR ws. ns, Bee, on. 00 06: BI. os. 0s 
ae: 64, os nh) on 55: 26, os ee. on 
Pe as ss. Se we ke cc DE. os ou a5 


According to these statements the increase of wages during two 
years is, for the miner, 1°68f., or 45 per cent.; for both the other 
classes 30 respectively, 12 per cent. These particulars more especia]] y 
apply to the Charleroi district, but differences of any note are not 
likely to occur in other districts, 

The present high prices of butchers’ meat have led the Prussian 
Government to take into earnest consideration certain facilities 
for the import of live American cattle. 








LAUNCHES AND TRIAL TRIPS. 


The steamship Maria, 302ft. by 40ft. by 19ft., 6in. moulded, 
built by Messrs. J. Priestman and Co., of Sunderland, for A, 
Embiricos, Esq., Braila, was taken out on the 23rd ult. Engines 
23in., 37in., 59in., by 42in., by Messrs. Westgarth, English, and 
Co., Middlesbrough. The vessel was fully loaded, and a speed of 
104 knots was, we are informed, obtained at the measured mile, 
and the vessel left for the Mediterranean. The ship and machinery 
have been fitted out under the superintendence of Messrs, W, 
Esplen and Son, of Liverpool. 

n the 3rd inst, Messrs. Fleming and Ferguson, Paisley, launched 
a handsome steel steam yacht of 250 tons, yacht measurement. 
This vessel has been built to the order of Mr. Peter Coats, and is 
fitted up in a luxurious manner, with all the latest improvements. 
She is to be supplied by the builders with a set of their patent 
improved quadruple engines, which is expected to drive her at a 
high speed. As she left the ways she was named the Zara by Miss 
Coats, niece of the owner. The Zara has been built to the designs 
and under the superintendence of Mr. G. L. Watson, naval 
architect, Glasgow. 

The Campbeltown Shipbuilding Company's steamer Brio, of 699 
tons net register and 1850 tons guaran deadweight, recently 
launched from their yard at Campbeltown—Clyde—went trial trip 
on the measured mile at Skelmorlie, when the average speed 
attained was, we are informed, 104 knots. The dimensions of the 
Brio are as follows :—Length, 225ft.—B.P.—by 32ft. by 17ft. din. 

Ided. Machinery—triple expansion engines, 17in., 27in., 4iin., 
by 33in. stroke—by Messrs. Kincaid and Co,, Clyde Foundry, 
Gr k. This st has long raised quarter-deck, bridge deck 
extending forward of foremast, topgallant forecastle, water ballast 
in double bottom, complete and speedy pumping facilities, direct- 
acting steam windlass, steam steering gear, and screw steering gear 
aft. All the latest improvements for navigating the ship econo- 
mically and for the s y loading and discharging ef cargo have 
been supplied, including large steam winches and donkey boiler 
of large dimensions, Steam will be supplied by a Jarge main boiler 
having three corrugated furnaces, 

On Tuesday, May 26th, Messrs. Edward Withy and Company 
launched from their yard at Hartlepool a la steel screw 
steamer, the Salopia, built for Mr. George Steel, West Hartlepool, 
for Messrs, Steel, Young, and mage re a of London. This is the 
182nd vessel in the builders’ books, and the thirty-fourth built in the 
Hartlepools for the same owners, thirty of these having been built 
by Messrs. Edward Withy and Com) b She is a fine type of a 
modern cargo boat, measuring over t. in length, and built 
throughout of Siemens-Martin steel, with a Jarge measurement and 
deadweight capacity, and built to the hightest class at Lloyd's. 
The vessel has a long raised quarter-deck, short Poop, long bridge- 
house, and a topgallant forecastle. The holds are fitted with iron 
grain divisions and iron cargo battens ; all decks, deck erections, 
skylights, bulwarks, bulkheads, &c., are constructed of steel and 
iron. Cellular bottom fitted all fore and aft for water ballast. The 
greater portion of the plates are in 24ft. lengths, making the 
structure of the ship very strong. Four steam winches, two 
donkey boilers, patent steam steering gear amidships, screw gear 
aft, direct steam patent windlass, stockless anchors hauling into 
hawse pipes, and other modern appliances are fitted for the handy 
working of the vessel. The saloon and cabin, providing accom- 
modation for the captain, &c., is hand ly finished in polished 
hardwood, with painted panels executed in an effective style by 
the staff of ladies employed by the firm. The steamer will be 
rigged as a two-masted fore-and-aft schooner, and has been con- 
structed under the personal supervision of Mr. George Steel. She 
will be fitted with triple-expansion engines by Messrs, T. Richard- 
son and Sons, Hartlepool. 




















Tue RatInc OF MACHINERY BILL.—The Attorney-General and 
Mr. Walter Long, the parliamentary secretary to the Lccal 
Government Sonal, bave received a deputation of representatives 
of Lancashire Assessment Committees on the Rating of Machinery 
Bill. The deputation was accompanied by the following members 
of Parliament:—Sir Henry James, Sir William Houldsworth, Mr. 
Schwann, Mr. J. A. Bright, Mr. Coddington, Mr. Knowles, Colonel 
Bridgeman, Mr. H. 8. Wright, Mr. C. Wright, Mr. Addison, Q.C., 
Mr. Mowbray, Mr. Hornby, and Mr. Winterbotham. Sir William 
Houldsworth, in introducing the deputation, said that owing to 
recent decisions it was necessary that they should have some 
guidance as to what was the law as to assessments. Hitherto the 
principle acted upon in Lancashire was that the motive power—the 
engines and boilers—was rated, and very little besides ; and in 
other parts of the country various systems had been adopted. 
It was with the view of removing this uncertainty that they 
sought the assistance of the Government in passing the Rating of 
Machinery (No. 2) Bill. Sir Henry James said that until the 
Chard decision the Assessment Committees had certain rules. 
When drawing a line between real and personal pepecty they 
simply asked whether it was fixed or not. Would it go to the heir 
or to the executor? Would it be a tenant’s or a landlord’s fixture ! 
The Chard decision had upset those practical rules, They had 
endeavoured to maintain the old rule under the statute of 
Elizabeth, that what was to be rated was real a , and what 
was to be exempt was personal property. Mr. Winterbotham said 
that they wanted the law of England assimilated to that of Ireland 
and Scotland. The Attorney-General, in reply, said that the 
Government would endeavour to assist them in making the law as 
clear as it could be made. He doubted, however, whether the 
Bill as drawn would not allow some kind of machinery to escape 
rating which had been purposely made specially heavy to avoid 
coming in the assessment of “fixed” machinery, The deputation 
then withdrew. 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New York, May 27th, 1891, 

Tux volume of business in American manufac- 
turing and trade circles is at a little higher point 
to-day than last week. More or less apprehension 
exists in the public mind over the heavy exporta- 
tion of gold. No restriction is observable in 
jndustrial channels. Prices are low, and pro- 
moters of new enterprises are encouraged to 
rosecute their work, Work is being pushed 
ypon new plants throughout the South, as well as 
upon mills and manufacturing establishments 
which were started early in the season, From 
statistical reports just received from several 
Southern States, it appears that there is a great 
deal of new work projected, and contracts are 
being placed for material, machinery, and equip- 
ments. ‘I'bere is greater activity in this direc- 
tion in the Southern States than elsewhere. 
Mining operations are being prosecuted as usual. 
The production of anthracite coal so far this year 
js 2,000,000 tons over the production at this time 
last year. Bituminous coal is also mined to a 
rreater extent, but the production of coke has 
been restricted, causing considerable inconveni- 
ence to small manufacturers, founders, and 
others. Latest advices show that the strike is 
near its termination, but newspaper reports are 
not to be altogether relied upon, The manufac- 
turing interests generally are disappointed at the 
restricted volume of business this year as com- 
yared to last. An enhancement of values has 
boon looked for impatiently, but there is little 
robability of higher prices ruling this year. 
Throughout the iron trade capacity is in excess 
of demand ; but prices have reached their lowest 
points and any further pressure will result in a 
restriction of output. The builders of machinery, 
engines, boilers, and equipments of all kinds are 
busily engaged, although there are here and 
there exceptions to this statement. Railroad 
companies are in the market for a great deal of 
equipment maternal, and this demand _ will 
probably continue throughout the year. Loco- 
motive builders are especially busy. The export 
demand for American locomotives is t i 


Clegg’s Metal Incandescent Lamp Company of 
France, Limited. 

This company was registered on the 20th inst., 
with a capital of £10,000, in £10 shares, to 
adopt an agreement dated the 13th May, 1891, 
between J. Clegg of the first part, Betts and Co., 
Limited, of the second part, and the company of 
the third part, and to acquire, develope, and 
carry on the business of manufacturers of and 
dealers in electric lamps and other electric 
appliances, The subscribers are :— 

Shares. 
Colonel A. Maclean, Colchester . .. - 
L. D. Ryder, Park Lodge, Bracknell . 
C. Cheswright, 1, Wharf-road, City-road, N. ae 
A. Campbell, 1, Wharf-road, Cit oad, MN... .. 
C. Cheswright, jun., 1, Wharf-road, City-road, N. 
J. Clegg, Connaught ions, 8.W., engi ee 
J. 8, Spencer, 175, Camden-grove, N. ba om 

The number of directors is not to be less than 
three, nor more than eight; the first being the 
above subscribers, and one other to be nominated 
by J. Clegg. Remuneration, £350 per annum. 
Solicitors, Bircham and Co., 46, Parliament-street, 


5.W. 
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El Refugio Mining Concessions, Limited, 


This company was registered on the 23rd inst., 
with a capital of £375,000, in £1 shares, to enter 
into an agreement with the El Refugio Mining 
and Milling Company, to purchase mines and 
mining, water, and other rights in Mexico and 
elsewhere, to carry on the busi of hing 
for, working, mining, and converting all ores, 
metallic, and other substances, and to construct, 
maintain, and improve roads, tramways, rail- 
ways, docks, waterworks, &c. The subscribers 








are:— 

Shares. 
J. Doyle, 21, Bolton-street, Mayfair a 1 
J. A. M. Shaw, Hotel Victoria, 8.W., banker 1 
J. D. Reid, Hotel Victoria, 8W. .. .. .. .. 1 
C. Goodyear, Winchester House, E.C. .. .. .. 1 
A. B. Robi » 16, Gainsb gh-road, N., clerk 1 
M. Fielding, 23, Morville-street, Bow, clerk ; 1 
A. Lawson, 8, Binfield-terrace, Chingford .. 1 


The number of directors is not to be less than 
three, nor more than seven; the first to be 





S 


quite an important feature, 








NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— 
Almeria Syndicate Company, Limited, 


This company was registered on the 26th inst., 
with a capital of £25,000, in £10 shares, to 
acquire, construct, equip, improve, and work 
harbours, floating and other docks, dockyards, 
shipbuilding yards, piers, wharves, vessels, rail- 
roads, telegraphs, tramways, &c. The subscribers 


are :— 





Shares 

A. L. Secretan, 6, Great Winchester-street, E.C., 
broker SE ce: eels 1, 6a.) Mins eee we 1 
G. Nannaford, Tenderden Hall, Hendon, N.W. .. 1 
T. G. Taylor, 39, Brooke-road, Stoke Newington 1 
W. F. Tyrrell, Mark House road, Walthamstow .. 1 
M. Baker, Marybank-road, Woodford .. .. .. 1 
J. Simpson, Dashwood House, E.C. ares 1 
A. Hitchings, 200, Victoria Park-road, E.C... 1 
The number of directors is not to be less than 

three, nor more than five; the first to 
appointed by the subscribers. Qualification, 
£100. Remuneration, £50 per annum each. 
Solicitors, Bircham and Co., 50, Old Broad-street, 

EC. 





Automatic Rivetting Company, Limited, 

This company was registered on the 20th inst., 
with a capital cf £3007 divided into 30 ordinary 
shares of £100 each, and 7 preference shares of 
£1 each, to acquire and carry on the business 
carried on by W. G. Davis and 8. G. Browne, at 
33, Tabernacle-street, E.C., and to carry on the 
business of rivetting in all its branches, and that 
of leather merchants, &c. 

The number of directors is not to be less than 
three, nor more than five; the first being W. G. 
Davis, S. G. Browne, J. Pullman, H. Pullman, 
and E. C. Pullman. Solicitors, Emanuel, Round, 
and Nathan, 27, Walbrook, E.C. 


Baker's Hydvaulic Dredger, Limited. 

This company was registered on the 25th inst., 
with a capital of £15,000, in £100 shares, to 
adopt an agreement with J. M. B. Baker and 
others, and to carry on the busi of 
turers of hydraulic and other dredgers. The 
subscribers are:— 





Shares. 
H. J. Staples, Spondon, Derby... .. .. .. « 
H. Litherland, Derby, manufacturer .. .. .. 
E. McInnes, Ormaston-road, Derby .. .. 
H. M. Brown, Spondon, Derby, surgeon .. .. 
W. C. Newton, 8, Leadenhall-street, E.C. .. .. 
H. P. Foster, 4, Coleman-street, E.C. .. .. .. 
G. D. Ingall, 4, Coleman-street, E.C.  .. 


The regulations of Table A mainly apply. 
Solicitors, Nicholson, Graham, and Graham, 24, 
Coleman-street, E.C, 
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Cambrian Fireclay Company, Limited, 

This company was registered on the 23rd inst., 
with a pes. of £50,000, divided into 9900 
ordinary shares of £5 each, and 500 founders’ of 
£1 each, to acquire and work certain quarries of 
silica, stone, and lime, in Flintshire, now held and 
— worked by Colonel B, G. Davies-Cooke, 

he subscribers are :— 


Shares. 

A. Love, Strand-in-the-Green, Chiswick .. .. 100 
H. R. Gough, Carlton-chambers, 12, Regent- 

ae ee 

C. E. Pearson, 15, Ebury-street,S.W. .. .. .. 60 

8. Hedge, 83, Lombard-street, E.C., merchant .. 50 
J. B. Pure! » 11, Queen Victoria-street, E.C., 

“ae et) Ee ar 

F, E. Rosher, Old Jamaica Wharf, Blackfriars .. 50 

J. Howard, Tower, Mold .. 4. .. «. «- + 50 


The number of directors is not to be less than 
three, nor more than seven; the first to be 
appointed by the subscribers. Qualification, 
£250, muneration, £100 per annum each, 
Solicitor, J. B. Pure , 11, Queen Victoria- 
street, E.C. Registered office, 15, George-street, 
Mansion House, E.C. 





ted by the subscribers, Qualification, 
£100. Remuneration, £200 per annum each, 
with £100 extra for chairman, and 5 per cent. of 
net profits after 15 per cent. dividend is paid. 
Solicitors, Ashurst, Morris, Crisp, and Co., 17, 
Throgmorton-avenue. Registered cffice, 272. 
Winchester House, E.C. 


Olot and Gerona Railway Company, Liiited. 


This company was registered on the 21st inst., 
with a capital of £80,000, in £10 shares, to 
acquire, complete, equip, maintain, and work a 
railway, already commenced, between Olot and 
Gerona, Spain, to maintain other railways, 
electric, wire, or other tramways, telegraph an 

telephone lines and works in Spain and elsewhere, 
to adopt an agreement dated the Ist April, 1891, 
between A. V. y Domenech of the one part, and 
R. E, Emson—for the company—of the other 
part—a contract for the sale to the company of 
the above railway for £60,000; and to pe he 
another agreement dated the Ist April between 
the same parties—a contract for the construction 
and equipment of the above railway for £200,000. 
The subscribers are :— 


P. E. Farr, 13, Keple-road, Clapham, clerk .. 1 
P. V. Hirschfield, 15, Oseney-crescent, N.W., 
CUS ak. 20545: es) ne: ney, es! ee 1 
G. J. Bond, 12, Broughton-road, N., accountant 1 
C, E. Stemson, 17, Pemberton-gardens, St. John's 
OS Fea SS aaa ee 1 
N. J. Whitcombe, 1, Gresham-buildings, E.C., 
Se Sar ee ee ee 1 
R. E. Emson, 1, Gresham - buildings, E.C., 
accountant af 1 
1 


E. Hemsley, 8, Dunlace-road, Clapton .. .. .. 

The number of directors is not to be less than 
three, nor more than eight; the first being W. 
W. B. Beach, M.P., ci M. Thackthwaite, P. 
Vanderbyl—after allotment—Illmo; Sr. D. A. 
de Bacardi, Illmo; Sr. D, P. Domenech, Sr. D. 
A. Flaquér, and Sr. D. J. G. Nogués, Qualifica- 
tion, £100. Remuneration, £1 r annum 
Solicitors, Kearsley, Hawes, and Walsh, 35, Old 
Jewry, E.C. Registered office, 1, Gresham- 
buildings, Basinghall-street, E.C. 


Styria Mines, Limited. 


This company was registered on the 21st inst., 
with a capital of £7500, in £1 shares—of which 
5000 are ‘‘A” and 2500 are ‘‘B” shares—to 
acquire mining right, machinery, plant, &c., and 
to buy, sell, and deal in all kinds of ores, minerals, 


&c. The subscribers are:— 
“B” shares. 
H. Lattey, 24, Cornhill, E.C., solicitor .. .. .. 50 
W. J. M. Burton, 159, Fenchurch-street, E.C. .. 80 
> Grigze, ae Cot ¥ — co ce oe 
\° lege-road, Bromley .. .. .. .. 80 
J. Oeitioneae Belvidere, Finchley .. .. .. 20 
W. H. Rankin, Gisforth Lodge, Finchley .. .. 40 
EB. M. Rew, Lioyd’s, B.C. .. .. 2. oc co oo 180 
The general management is vested in a 
manager, the first being G. C. W. Lock, whose 


remuneration is to be fixed at the general 
a Solicitors, Payne and Lattey, 24, 
Cornhill, E.C, 


Waldridge Coal Company, Limited, 


This company was pe on the 26th inst., 
with a capital of £126,000, in £10 shares, to 
acquire the collieries, lands, railways, and 
yg belonging to the business carried on by 
O. C. Wallis, under the name of the Owners of 
the Waldridge Colliery, to acquire other collieries, 
and to buy, sell, and deal in coal, coke, culm, 
cinders, limestone, ircn ore, steel, gas, bricks, 
The subscribers are:— 


*O. C. Wallis, Bradley Hall, Wylam-on-Tyne 1 
*W. Gillies, Quayside, Newcastle .. .. .. .. 1 
Mrs. Bennett, 2, Clive-road, West Hampstead .. 1 
Miss K. Thiedemann, 24, De Vere-gardens, W. .. 1 
*J. O. Vernon, 11, Claremont-street, Newcastle, 
a a eee ee 1 
Cc. F. H. Clark, 2, Collingwood-street, Newcastle 1 
J. B, Clarke, 12, Lombard-street, Newcastle .. 1 
The number of directors is not to be less than 
three, nor more than five; the first being the 
subscribers denoted by an asterisk. Qualifica- 
tion, 100 shares. Registered by Jordan and 
Sons, 120, Chancery-lane, W.C. 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

19h May, 1891. 


8580, Szwino Macuinzs, A. Siebert, London. 

8581. ATTACHING FLoaTs to FisHine Lives, H. Milward 
and Sons and W. Guise, London. 

8582. ATTACHING REELs to Fisninc Rops, H. Milward 
and and W. Guise, London. 

8588. Driving Cain for VeLocirepgs, R. F. Hall, 


on. 
= — Derivatives of PHENACETIN, L. F. Riedel, 


mdon. 

8585. Vacuum Pumps, H. H. Lake.—(A. Berrenberg and 
W. E. Nickerzon, United States.) 

8586. SEL¥-THREADING SuvuiTLes, H. H. Lake.—(J. H. 
Mason, United States.) 


8587. Burrows, H. H. Lake.—(The Scovill Manufac- 
turing Company, United States.) 
8588. MeasuRinG the Bopy for Garments, J. Schieu, 


London. 
20th May, 1891. 


8589. Hinces, J. Richardson, London. 

8520. ao LatHes and CuHucks, E. Lindner, 

on. 

8591. De.intine Cotton Seep, W. P. Thompson.—( The 
Knerr 0’ Brien Cotton Seed Cleaning and Linting Com- 
pany, United States ) 

8502. Tires, J. Y. Johnson.—(J. H. Cheever, United 


States.) 

8593. Bopsins for Yary, R. Haynes and J. Wilcock, 
Manchester. 

8504. Spirit Stoves with RecuLtatinc Burners, E. 
Townshend, Birmingham. 

8595. Ficurep Terry Cuiors, T. Pearson and J. and 
E, H. Taylor, London. 

8596. Foipine, &c., Paper Baos, J. Higham, London. 

8597. Woop-sawinc Macuines, N. N. Haigh, Man- 
chester. 

8598. Gas Governor, D. B. Peebles, Glasgow. 

8599. BuRGLAR ALaRMs, J. L. Schey, Liverpool. 

8600. Cueck or Back Pressure VA.ves, A. B 
Accrington. 

8601. Buck ie, W. Stuart, Bolton. 

8602. Dust Pans, P. Oakes, J. Leigh, and B. 8. Mellor, 
London. 

8603. Tzacninc Fractions, A. Webb, London. 

8604. Locks, A. Morison, London. 

8605. Securinc Buttons to Gioves, &c., O. Kaufman, 
London. 

8606. WaterR Meters, P. M. Justice.—(7he Thompson 
Meter Company, Incorporated, United States.) 

8607. Gas Enoines, T. Cuttriss, Leeds. 

8608. Launcaine, &€., Suips’ Boats, C. J. Fox, Liver- 


Wy 


pool. 

8609. Pires for Execrric Conpuctors, T. Smith, 
London. 

8610. Propucine Leap Dust, A. Gutensohn, London. 

8611. Diszncacinc Gear for Suips’ Boats, H. H. 
Hosack, eg a 

= —- or VeLocirepes, &c., L. von Liibbe, 


mdon. 
8613. Promotinc GrowTH of Piants, R. H. Courtenay, 
London, 


8614. Motors for Drivinc Sewrnc Macuines, R. F. 
more, London. 

8615. SpouT FORMING a Tap, W. Brown, London. 

8616. CycLte Wuee.s, J. H. Mumford, Isle of Wight. 

8617. Takixc-up Motions for Looms, J. J. Chadwick, 
Manchester. 

8618. Cusnion for BAGATELLE TaBLEs, W. Currie, jun., 
Edinburgh. 

8619. Garter for Boats, H. A. Clark, West Cowes. 

8620. ee for Bituiarp TaBizs, W. Currie, jun., 


rE 

8621. Rotary Steam Encrnez, W. H. Soulby, Rochdale. 

8622. Lamp Wicks, A. Dyke, Dublin. 

8623. SHow Stanps for Meat, W. Jones. Liverpool. 

8624. Macuines for Currina, &., Meat, J. Coppard, 
London. 

8625. Trousers Protector, T. B. Ashford, W. 8. 
Fields, and J. D. Sutton, London. 

8626. Note-sooxs, &c., W. J. Downes, London. 

8627. WasH-HAND Basins, F. Parsons, London. 

8628. PHOTOGRAPHIC PrRinTING Frames, W. G. Honey, 


ndon. 
8629. Apparatus for VapouRIsING O11s, W. H. Spencer, 
London. 


8630. Pipe and Cicaretre Houper, A. Betts and J. A. 
Forrester, London. 

8631. Pweumatic Tires for Venicies, J. B. McCune, 
London. 

8632. Loorep Fasrics, P. C. Dutreix and L. C. H. 
D. Chaplain, London. 

8633. Device for Scarr Pins, C. H. Mannon and G. H. 
Rayner, London. 

8634. ComBINATION PLeasuRE Rart, H. Cartwright, 
London. 

8685. VeLocirepes, C. Lock, London. 

8636. Fotpinc Screens, Maple and Co. and W. H. 
Morrison, London. 

8687. Supports for Bicycies, O. Imray.—(E. F. Hatha- 
way, United States.) 

8638 Propucinc Dravcut in Borrers, E. Petersen, 
London. 

8639. Sarety Botts, A. Lespagnol, London. 

8640. Runers, A. Lespagnol, London. 

8641. AGGLOMERATION of Lionite, G. Chambaud, 


on. 
8642. Lamps for SoLpEeRING, G. Barthel and A. Schone, 
London. 


8643. SuRGIcAL Trusses, W. J. Ward, London. 

8644. Dampine, &c., Paver, &c.,C. Stephens, London. 

8645. Cranks and Discs, V. D. de Michele, London. 

8646. INTIMATING Names of Stations, J. Brydone and 
W. Chattaway, London. 

8647. Propuction of AnxsTHESIA, R. Wiesendarger, 
London. 

8648. Use of Compressep Air, E Bazin, London. 

8649. ReGuLaTING, &c., SuppLy of WaTER, J. J. Tylor, 
London. 

UmBrRELLAs and Parasois, C. B. Macneal, 


London. 
8651. L gy Boiters and Enoines, R. McGlasson, 
on. 
8652. Gas Locomotives, G. B. Nichols and W. March, 
London. 


8653. Makino Extracts, W. W. Horn.—{S. C. Thrall, 
United States.) 

8654. TrRUuEING LocomoTivE WHEELS, W. W. Horn.— 
(J. Elder, United States.) 

8655. Reep ATTACHMENTS for PiANoFORTES, W. W. 
Horn.(C. W. Egan, United States.) 

8656. Stampine Press, the Patent Stam) Steel Rail- 
way Axle-box Company, Limited, and J. Donnelly, 
London. 

£657. AXLE-BoxeEs, the Patent Stamped Steel Railway 
Axle-box Company, Limited, and J. Donnelly, 
London. 

2ist May, 1891. 

8658. Securine SHeets of Paper, &c., to Siates, J. B. 
Massey, Burnley. 

8659. ELecrric Tramroaps, A. H. Rowan, London. 

8660. Hanp Camera, C. H. Offord, Walsall. 

8661. RoLLeR TempPLes used in Looms, J. Brierley, 


le. 
8662, FasTENER for TRoUSER and Brace, T. Lowres, 
Birkenhead. 
8663. ADJUSTABLE CuIP, 8. H. Wright, Dublin. 
8664. StoraGE CaBLE, C. Sigmund, London. 
8665. Brake for Cycies, A. Lowrey, Newcastle-on- 


Tyne. 
8666. INDIA-RUBBER Stamp Movunts, A. C. Thomson, 
London. 





8667. ADVERTISING TaBLeETS, 8. Fletcher, London. 

8668. DisPLAYING ADVERTISEMENTS, &c., 8. Fletcher, 
London. 

8669. CoupLers for Raitway Careiaces, 8. Sheppard 
and J. Rispin, Dublin. 

8670. Raitway SicxaLiisc Apparatus, W. R. Sykes, 


sen mdon. 

8671. Rattway Sicnatiixe Apparatus, W. R. Sykes, 
sen., London. 

8672. Scissors SHaRPENER, H. Taylor, Kent. 

8673. CLzanino Boots, G. Eastham, don. 

8674. ConsTRucTING BuiLpiNos, W. Tayler, London. 

8675. CutTine or StamPinc out Laces, W. Rawlinson, 
G. Parker, and 8. Bickerdike, London 

8676. UmBre_ia Frames, J. R. Chase, Birmingham. 

8677. PepestaL Warter-cLosets, 8. H. owley, 
London. 

8678. Awninc for CHILDREN’s PeRaMBULATORS, C. A. 
Garnier, London. 

8679. Execrrostatic Appiiances, W. R. Faulks, 
London. 

8580. LicntiInc of Sars’ Sicnat Lamps by Evectric 
Licat, C. W. Cox, F. Robinson, and W. H. Gritton, 

iverpool. 

8681. PLacine Detonatine Sicnats, W. P. Thompson. 
—(T. Elcoate, Sweden.) 

8682. Tires for WHeELs for Roap Venicixs, W. Starley, 
London. 

8683. Sarety Srirrups, W. J. 8. Barber-Starkey, 
London. 


8684. Excravine Digs, L. F. Campi and R. Elsdor, 
London. 

8685. ConstrucTION of Saips, A. V. Newton.—(P. H. 
Grimm, United States.) 

8686. Spinninc Tor Toys, 8. Cairns, Lon lon. 

8687. AmaLcamatTor, C. T. J. Vautin, London. 

8688. Extractinc Gotp from Orgs, C. T. J. Vautin, 
London. 

8689. AMaLGAMaTorR, C.J. T. Vautin, London. 

8660. JointiInc THin Meta Pires, E. R. Woakcs, 
London. 

8691. Preumatic Tires for VeLocireDE WHEELS, G. H. 
Laidman, London. 

8692. | pa Caustic ALKaLies, F. M. Lyte, 

mdon. 

8693. FLuE BoiLers, H. Rinnie, London. 

8694. Prorectinc Books, T. Jenner, London. 

8695. Sarety Apparatus for Caces of Horsts, &c., J. 
Breyer, London 

8696. MicrorHonges, C. Huelser.—(C. Vogt, Germany.) 

8697. CARBURETTING Apparatus, L. Lobet, London. 

8698. Inpicators for RarLway Carriaces, H. Lane, 
London. 

8699. TRoLLEys, J. F. G. C. Dihne, London. 

8700. Bonpine Brick, G. Jennings, London. 

8701. — Cur ine Tonos, &., A. M. A. Duncan, 

mdon. 

8702. CoLourntnc Matters, B. Willcox.—(Farben- 
Sabriken vormals Fried. Bayer and Co., Germany.) 

8703. Rounpasouts, J. Lewis and F. Savage, London. 

8704. Water Cocks, J. Paul, Glasgow. 

8705. Gas WeLpine Appiiances, J. Donnelly, London. 

8706. MANUFACTURE of BurreR Guipgs, J. Donnelly, 


London. 
8707. Exuaust Fans, G. M. Capell, London. 


22nd May, 1891. 


8708. CoLuision AveRTEeR, A. J. Cooper and E. E. 
Wigzell, London. 

8709. Soapinc Harp Waste, J. and J. Barlow, Man- 
chester. 

8710. VeLocipepe Brakes, J. KE. Suthers, Birmingham. 

8711. Sip Evevator, C. G. Doran and T. N. Stack, 
Queenstown. 

8712. ConTROLLING the Rakes of Reapinc MACHINES, 
E. Samuelson, Banbury. 

8713. SupstituTe for Oi. Paints, &c., T. Simmons, 
London. 

8714. Humipiryinc Fisrovus Supstances, J. T. Pearson, 


mdon. 
8715, ARTIFICIAL Hoxizons, T. Elliott and W.F. Stanley, 
London. 


ion. 
8716. Srockincs and Socks, W. Riley, Bradford. 
8717. Heatinc Buitpines, A. Laverack, Leeds. 
8718. TaBLE CuTLERY, J. Brooke, Sheffield. 
8719. Bepstgap Jotnt, J. Porter, Staffordshire. 
8720. Lavine and Twistixe Twines, &c., H. N. Harris, 


ridport. 
8721. Drivinc Banps, C. Hyde, Stockport. 
$722. Carrier for Gas Guiozes, J. G. 8. Cunnington, 


mdon. 
8723. Hotper for ToiteT Paper, C. R. Bonne.—(J. L. 
Menke, Antwerp.) 
8724. CompineD Wuip and Stick, C. R. Bonne.—(4, 
Lodde, Germany.) 
8725. REVERSIBLE Seat, C. R. Bonne.—(A4. Lodde, 
Germany.) 
8726. Lamp ExtincuisHer, C. R. Bonne.—(A. Lodde, 
Germany.) 
8727. bn FasteninG for Neckties, &c., C. Kojusa, 
mdon. 
8728. Car-coup.ine, J. South and W. Bursch, London. 
8729. UmBre.was, J. Green, London. 
8730. BARRELS and Casks used by Brewers, C. A. 
Maynard, Forest Gate. 
731. Morstentnc Arr, J. C. Mewburn.—(P. Sée, 
France.) 
8732. Repiy Post-carD, H. Le Bas, Sevenoaks. 
8733. | aaa and Operatinc Bep, W. T. Walker, 
ndon. 
8734. FLurp Pressure Enoines, E. Davies and J. H. 
Fuge, London. 
8735. Storace Batrerizes, E. W. Berdoe and G. M. 
Shum, London. 
8736. Lamps, W. Defries and V. I. Feeney, London. 
8737. PLoucus, R. H. Williams, Liskeard. 
8738. CLips of Kecs and Receptac.es, 8. Greenwood, 


‘orth. 
8789. Mera Roor, C. R. Everson, London. : 
8740. - rma Hair Brusnine Macuing, I. M. Tintoré, 
mdon. 
8741. Harnessinc, &c., Horses, N. A. Lardonnois, 


mdon. 

8742. ELecrricat Oraans, &c., R. Hope-Jones, Liver- 
poo 

8743. Cork So.es, J. B. Atherton.—(Z. D. Beck, United 
States. 


8744. TrrEs for WHeEeELs, R. A. Parkin and J. C. 
Wright, Liverpool. 

8745. CorK Stoppers, J. B. Atherton —(L. D. Beck, 
United States.) 

8746. Protectinc Steam Borers, &c., F. E. Gougy, 


London. 
8747. — and Lock FasTeNEeR, W. W. Willmoth, 


mdon. 
8748. SHapinc Box Bases and Covers, A. Clegg, 
London. 
749. Testinc Drars, H. E. Burnet and W. E. Groom, 
London. 
8750. THREsHING Macuines, H. W. Gibbs.—(A. S. 
Tassio, Portugal.) 
8751. ScrEEN, M. E. W. Jones, London. 
8752. — Brush Heaps, &c., W. Warburton, 
mdon. 
8753. Sasu Fasteners, E. G. Boys, London. 
8754. Sarety Device for Broocu Pixs, H. Swanbury, 
London. 
8755. FasTENING for Winpows and Doors, G. Connock, 


mdon. 

8756. Pocket O1Lstone, W. C. Bolt, London. 

8757. Gioves, A. B. Fischl, London. 

8758. Fastenincs for SHogs, P. J. 
Koppenhéfer, London. . 

8759. CusHIONING TrREs of Crcies, A. J. Eli, London. 

8760. Tosacco Pipes, A. W. Carr, London. 

$761. SuRFacEs for Printine, G. T. Teasdale-Buckell, 
London. 

8762. CoIN-CONTROLLED Mecuanism, F, J. Palmer, 
London. 


Anthes and P. 


28rd May, 1891. 


876%. Brarincs for VeLocipepE WHEELS, H. ¥M. 
Vaughan, Bristol. 
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8764. Map Carrisr, M. Schilling, London. 

8765. Pirgs, H. Knight, Grantham. 

— Compounp Steam Enoins, J. Briscoe, Birken- 
ead. 

8767. InexHausTIBLE Sramp Pap, F. Van Houten, 

ndon. 

8768. TrpewriTeR Ink, M. C. Lichtenstein, Tooting 
Graveney. 

= ARMOUR Puarss, J. and G. W. Clarke, Birming- 

n. 


8770. RECEPTACLE for Umpretias, &c., A. G. Evans, 
London. 


8771. Arg Spreapers for Burners, J. C. C. Read, 
Birmingham. 

8772. Ciorses’ Pixs for Apvertisine, J. A. Wilson, 
Dundee. 

8778. Saor for Horses and other Anima ts, J. Burton, 
London. 

8774. CLorues’ Pins, J. A. Wilson, Dundee. 

8775. WaTerR-cLoset Cisterns, N. Lines, Luton. 

8756. TrEaTINGc VecETaBLe Fisres, F V. M. Raabe, 


London. 
8777. Asuprts for Domestic Frrertaces, 8. Hartley, 


ndon. 

8778. CLeaninc Carpets and other Fasrics, F. Clark, 
ow. 

8779. Coops for Pueasants and other Brrps, R. Hunter, 


lasgow. 
8780. Comprrep Deck Szats, Boats, &c., C. Henderson, 
Glasgow. 
878l. Fire Lappers for Burtpines, &c , T. Jenner, 
London. 
=> ae for AXLEs of CarriaceEs, M. Littlewood, 
effield. 
8783. Cowis, C. D. Campbell.—(W. D. Campbell, 
Australia.) 
8784. TeLecRapnic SicNauine, 8. Evershed and A. E. 
G. Richards, London. 
8785. Exuaust Bast for Steam Borters, W. Meikle, 


ndon. 
8786. Frourn Bott and Dresser, F. P. Trautwein, 
London. 


8787. Boox-marker, C. M. Barstow, penton. 

8188. Harrows, E. T. Coombs, 
8789. Waterinc Stock, W. H. Munns. “e. B. Chapman, 
United States.) 

8790. Apparatus for Looms, L. C. Damman and J. 
Lapin, London. 

8791. Koc Cups, &c., V. Yorke, London. 

8792. PHONOGRAPHS, W. L. Wyse (B. Steiner, Hun- 


gary.) 

8793. Coatisc Paper, C. Lautensall and A. Brand- 
weiner London. 

8794. Benpine Strips, A. Herbert and R. W. Smith, 
London. 

8795. Buoys or other FLoatinc Ossects, L. Humbert, 

iverpool. 

8796. Sraxive Leatuer, &c., B. and D. Wright, 
London. 

8797. Pweumatic or Cusnion Tires, H. L. Dixon and 
G. W. Holmes, Liverpool. 

8798. Evecrricat SicNaLiinc Apparatus, F. Hanusse 
and G. Borrel, London. 
8799. Microscorgs, A. Cornell, London. 

8800. ORNAMENTING METALS, Elkington ‘and Co.and H. 
T. Fellowes, London. 

8801. Lockina Nours, Tangyes Limited and J. R. 
Williams, London. 

8902. STorPERs for Borries, Jars, &c., R. D. Todd, 


on. 
8803. VeLoctrepss, H. Ringleb, London. 
8804. WarerPRoor Hoiper for Fiowers, M: E. 


N on. 

a — and Srartinc Tramcars, T. Stevens, 

8806. DynamMo-ELecTRIC Macuines, A. I. Gravier, 
London. 

8807. Curr Retainer, T. G. Pudan, London. 

8808. ELectric Batrerigs, W. J. Green, London. 

8809. DistiLtise Apparatus, W. J. Mirrlees.—(H. T. 
Yaryan, United States.) 

— eae of “Fisnep Sarts,” M. Netto, 


8811. ELecrric Merers, G. i, London. 
8812. Coverines for ExLectric Wires, A. "ester, 


London. 
25th May, 1891. 
8813. Automatic Stop Vatveg, W. A. Greening and H. 
Barringer, London 
a for Biturarns, &c., G. R. Short, Merthyr 


8815. Door Larcues, W. M. Trousdale, Harrogate. 

8816. Sasz Wixvows, J. H. Jones, Manchester. 

8817. Apvertisine, C. 8. Weatherup, Mayo. 

= ae for MELTING Iron, &c., D. Rennie, 

8819. dearixo Fornaces for Iron, &c., W. Bevan, 
y: 

8820. Compounp DurLex Pumpinc Encines, J. Field- 
ing, Gloucester. 

8821. Icnrtinc Tuses for Gas, 
Shillito.—{J. M. Grob, 
Niemczik, Germany.) 

8822, Exastic Tings, A. and H. Normanton, Man- 
chester. 


&c., Motors, I. R. 
A. 0. Schultze, and A. V. 


1 ~* eames Leap Surraces, A. McDougall, South- 


po 

8824. TREADLE and Hanp-privinc MEcHanisM, F. W. 
Zimer, London 

8825. Prope.ters for NaviGaBLe VessELs, G. C. Parini, 
Liverpool 

8826. Srernrrames for Suips, &c., J. W. Spencer, 
London. 

8827. DeTercent Powper, R. Armstrong, Preston. 

—. oT ENTILATION of HORSE Croraine, J. Zacharias, 

xford 

8829. SaretTy Hooxs for Mine Caczs, &c., J. Hewitt, 
Birmingham. 

8830. CONTROLLING ELectric CURRENTS, J. A. Kingdon, 
London. 

8831. AsBestos METALLISED PLates, R. G. Westphalen, 
London. 

8832. Frre Doors for Furnaces, &., J. Johnson, 
London. 

8833. Lamps, G. Barthel, London. 

8834. Propucinc Puorocrapss, &., F. Sternberg, 
Bushey. 

8835. PorTaBLe WATER-HEATER for Camps, H. 8. Geen, 


mdon. 
8836. Wire, the Rovello Syndicate and J. C. Howell, 
London 


88 3. _Corren, the Rovello Syndicate and J. C. Howell, 


esse , Eroines, G. A. Ritson, London. 
8839. Brakes for Bicycies, W. H. Turner, London. 
8840. Penci, SHarpreners, F. Pascall, London. 

8841. Scissors or Suzars, C. Hamann, Lond 

8842. BorrLe-FILLING MAcHINEs, A. datobeen,E London. 
$843. Frtiinc Botries, A. Jacobsen, Londo’ 

8844. — of Peroxipe of Iron, AE. M. L Paillard, 


are Gateamc Battery, R. Haddan.{/. Cabanyes, 


. Broocn Fastenrnos, R. Allerton, London. 

soar. Sawinc Metars, H. Gardner. —(M. Hanford, 
United States 

8848. Grass, C. W. Fox, F. Robinson, and W. H. Grit- 
ton, Live L. 

8849. Hyorenic Creaninc Stoves, J. V. Moore, 
London. 

8850. Boots and Sxors, H. Cox, London. 

8851. Rotter for DamPine PAPER, J. Brown and J. 
Brodie, London. 

8852. Tyre, H. Flinsch, London. 

8853. a W. L. Wyse.—{B. Steiner, Hun- 

e864. Baus BEARING Neck Centre, J. F. Walters, 


8855. CrossneaD Biocks, N. Lombard, London. 

8856. Boom Drirrer DRepaes, J. Kennedy, London. 

8857. Paper, E. Edwatds.—(J. H. Schnitz, Germany.) 

ee Ascertarnine Distances, &., G. H. Fenner, 
mdon. 





8859. Pressures Gauoess, W. H. emcee A. W. Ram- 
say, and R. Thompson, 

8860. Sees CRANES or Sameenene, J. E. Walsh, 
Lond 

8861. Tor for Tuntnc Purposes, &c., C. Richards, 
London. 

8862. Spikes, &c., A. B. Ibbotson, London. 

8868. Rugostats, H. H. Lake.—(Lacombe and Co., 
France. 

8864. Broocu Pins, J. H. Stewart and H. E. Smyth, 


London. 
26h May, 1891. 

8865. Propucinc Giass Printine PLatTEs to TRANSFER, 
F. Winterhoff, Tottenham. 

8866. JorInING Ropes, G. Hughes, eeeaaepes. 

8867. Danpy-ROLLs, M. Foster, 

8868. ay Fumicator, A. A. Maschwits. (0. Richter, 
Russia. 

8869. Measurinc CLors, C. Tuxbury, London. 

8870. VeLocipepE Sapp.es, J. A. Little, London. 

8871. Gone or Br. Sounpinc Apparatus, A. G. 
Brookes.—(F. W. Cole, United States ) 

8872. Gatvanic Batrerigs, J. F. Bennett and E. P. 
Hides, Sheffield. 

- = + meee &c., J. F. Bennett and E. P."Hides, 


S874. rete and Exrecrric Bexts, J. F. Bennett 
and E. P. Hides, Sheffield. 

8875. Liwe-GRINDING MILL, J. J. Mead, Bristol. 

8876. Reocisterinc Exvectric Currents, A. Hoster, 
London. 

8877. VeLocipgepes, J. Wells, London. 

8878. Sasu Corp Fasteners, J. W. Mumby, Halifax. 

8879. Bort.r, &c., Sroprer, G. Bathgate, London. 

ss80. TasLe Cortery, C. Hunter and A. Holmes, 
Sheftield. 

8881. SoLpERING ALUMINIUM, F. J. Page and H. A. 
Anderson, Manchester. 

8882. Auromatic CanDLeE Extinouisaer, 8. Whitburn, 
London. 

€883. Lire-savinc Seats for Snips, G. L. Burnett, 


8884. Weicut Inpicator, J. B. Massey and J. Hitchen, 
Burnley. 

8885. Practisinc NeepLework, J. Hitchen and J. B. 
Massey, Birmingham. 

8886. Macuines for Openina Corton, W. Noton, 
Oldham. 

8887. Toots, F. Jacob, Blackheath. 

8888. Preventinc the Frowinc Tareap of Sewinc 
Macurvgs from Suippine over the Reet, W. Griffiths, 
Swansea Vale. 

8889. Sourrarres and similar Fasteninos, E. G. Hoff- 
mann, London. 

= = Makixc Microscoricat Fixpers, 8. Delépine, 

md 
ge Puseerat for Perrorminc Tricks, A. Smith, 


$392. Denanen, J. H. Adams, London. 
8893. Utitisinc Waste of Distitueries, &c., A. Parks, 


ion. 

8894. Manuracture of ArTiFiciaL Butter, T. E. Brain, 
mdon. 

8895. Comes, C. Stahl, London. 

8896. ConTROLLING OpeRaTion of Macurinery, R. 


ton, on. 

8897. Topacco Pipes, &c., A. Posener, London. 

8898. Screw Presses for Copyinc Lerrers, F. T. 
Jefferson, London. 

8899. Oreninc Bortrties, J. W. Webber, London. 

8900. Hotpixc Sirpinc Wispows, B. Malcolm and W. 
Pennington, Belfast. 

8901. Aprons, A. W. Hancock and J. Leighton, 
London. 

8902. Warp Fasrics, J. D. Harris and A. W. C. 
Shuttlewood, London. 

8903. Renperrmnc Mareriats Fire-proor, R. Warwick, 
London. 

8904. TREATMENT of Ones, G. G. M. Hardingham.— 

& (G. Ashcroft, Australia.) 

8905. Reteastinc Boats from Davits, A. Pawsey, 
London. 


8906. Venetian Winpow Bunn, W. Starley, Coventry. 

8907. Weicuinc Apparatus, 8. Washington, London. 

8908. Brusnes, H. H. Lake.—(D. N. Macon, United 
States.) 

8909. Bicycies, J. Toussaint, London. 

8910. . ompponcmmen for MAKING CRUCIBLES, J. Toussaint, 

mdon. 

8911. Basstnetres, W. H. L. McCarthy, London. 

8912. Booksinpers’ CasE-MAKING Macuines, J. C. 
Smith, London. 

8913. WATER-CLOSET Bow1s, J. C. Beekman, London. 

8914. DouBLe-FLUsH Tanks for WaTeR-cLosets, J. C. 
Beekman, London. 

8915. Mountine and Workinc Orpwance, P. A. New- 
ton.—(R. &. Littlejohn, Australia.) 

8916. Preumatic Tires, T. Dunn, London. 

8917. Inpex Currers, H. J. Haddan.—(W. and W. 
Braidwood, United States.) 

$918. Gurrars, &c., H. Lindemann, London. 

8919. — Ewnp Hovpers of Umprevras, &c., A. Revel, 

8920. ,— Latainc, H. H. Lake.—(A. Mosely, 
United States.) 

8921. Meratiic Waeets, H. H. Lake.—(0. C. Hall and 
EB. Rasmussen, United States.) 

8922. Evectric Biocks, H. 8. Prentiss, London. 

8923. Sroprerinc Bortties, H. H. Lake.—({A. A. 
Pindstofte, Denmark.) 

8924. Erecrric Fuse Biockxs, H. H’ Lake.—{H. S. 
Kaliske, United States.) 

8925. Erecrric Criockxs, C. R. Bonne.—({The Société 
@ Horlogerie, Switzerland.) 

a FEATHER Renovatine Apparatus, M. R. Ruble, 


= ELECTRO-MAGNETIC Too.s, W. Payne-Gallwey, 
W. 8S. Rawson, and Woodhouse and Rawson United, 

Limited, London. 

8928. Crayons, O. Imray.—{ The American Lead Pencil 
Company, United States.) 

8929. Ozone Apparatus, Siemens Brothers and Co.— 
a and Halske, Germany.) 

. Recenerative Gas Lamps, J. E. Bousfield.— 

“— Mizraki, France.) 

8931. Horse Hogs, H. Hailey, London. 

8932. ELecrric Loe ves, H. H. Lake. —(R. 
Bickemeyer, United States.) 

8933. Puncnine and SHearinc Macuines, J. H. Stern- 

, London. 

8934. ATracuine Tuses to Fiat Surraces, H. G. M. 
Conybeare, London. 

8935. Gas Generator, C. Herzog, London. 

8936. Mart Bac Recervinc Apparatus, P. Jensen.— 
(7. Backe and &. 8. Backer, Norway ) 

8937. Mart Bac Detivery Apparatus, P. Jensen.—(7. 
Backe and &. 8. Backer, Norway) 

8938. Paper, A. Johnston, Glasgow. 

8939. UNDER-GARMENT, D. White, Glasgow. 

8940. Piston Vatves for ENGINES, W. de Courcy May, 
London. 

8941. ErecrricaL HaRpENiInc and TemPERine, A. J. 
Boult.—(Z. EB. Ries, United States.) 

8942. herpes _— W. P. Thompson.—(E. Deming, 

ne 

8943. Nut Locks, M. Albers, Liverpool. 

8944. Fastentnc Devices, P. J. ‘Anthes and P. Kop- 
penhif er, London. 

8945. Guns, W. P. Thompson.—(7he Rubber Tipped 

Arrow Company, United States.) 

8946. Sprvninc Yarn from Frax, &., J. V. Eves, 
Manchester. 

8947. Retier Buocks for Printine, B. C. Le Moussu, 


on. 
8948. Topacco Pipes and Cicar Ho.ipers, W. Howie, 


Liv 
8949. Grates, W. P. Thompson. — (J. Kudlicz, 
Austria.) 


8950. Puoto Ercuina, B. C. Le Moussu, London. 
8951. Yong for Corps of Wixpow BLINps, E. Coker, 


8952. Savcume Covers on Jam Jans, J. N. Harris, 
London. 





$953. ConTrRoLLine the Fiow of Liquips, J. Smith, 
London. 

8954. Heat Reoutators for Incusators, W. J. G. 
Paton, London. 

8955. Sasu Fastener, J. G. A Kitchen, London. 

8{5". ComprnaTion Batt Pvuzzix, Ht H. Wright, 
London. 

8957. Sasu Fasteners, H. Rudge, London. 

8058. Sarery Device in QuapRant SasH Fasteners, 
J. L. Gallott, London. 

8959. Winpow SasH Fasteners, J. Dunba and J. 
Nichols, London. 

8960. Date InpicaTor and CacenpakR, 8. E. Gibbons, 
Manchester. 

8961. MeasurinG ELecrricaL Currents, A. Campbell, 
London. 

7th May, 1891. 


8962. VenTILATING FLower Boxes, &c., T. Jacob, 
London. 

8963. Wrrino for Execrric Licutine, W. B. Sisling 
and W. H. and L. Scott and Co., Norwich. 

8964. AUDIBLE RarLway Sicnauine, A. E. Shelley and 


R. H. Fitzsimons, Barnsley. 
8965. Porrers’ Ciay Press Ciorn, T. Scragg, 
Burslem. 


8966. Arracuinc Saits to Strays, W. G. Tweedy, 
Plymouth. 

8967. Bicycres and Tricycies, &c., F. H. Stubbs, | 
Leeds. 


8968. Heatino Fat Irons, J. Harris and J. H. Manton, 
Birmingham. 

8969. Ties for Bicycies, A. and H. Normanton, Man- 
chester. 

8970. Lace’ Fastener for Boots, &c , E. A. Clapham, 
Old Chariton. 

8971. Doors, J. H. Jones, Manchester. 

8972. Linxs for Saint Sienves, &c., R. 8. Barrie, 


dee. 

8978. Purr, F. E. Winsland, London. 

8974. Strercuer, R. H. EF , London. 

8975. Rances, M. A. Smith, Upper Tooting. 

ay 9 waa EscaPe Macuings, J. F. Cobbledick, 

8977. Dxivinc Burren Makinc Cuvurns, E. 8. T. 
Wellman, Southampton. 

8978. Starncu Boxes, &c, G. and T. Shaw, Ashton- 
under-Lyne. 

8979. Box for Hotpinc Toots, T. R. Flechsenberger, 
London. 

as > Jomxninae Woop, P. Harbordt and W. Corkhill, 

ve 

. Crrcutar Kwyitrinc Macatnes, W. I. 
Stafford. 

8982. Exastic Tires for Waeer.s, W. Golding, Man- 
chester. 

8988. Orpen Gas Fires, 8. V. Bird and J. 8. Wood, 
Birmingham. 

eer ArtracuinG Hanp.es to Boxes, M. Holt, Stafford- 
shire. 

8985. Insuntne the WeareER of GaRMeENTs, F. Watkin- 
son, Huddersfield. 

8986. Sewina Macaines, J. J. Royle.—(C. 
Bohemia.) 

8987. Course Inpicator, R Horncastle and H. Rippon, 
London. 

8988. Prevention of Takino Cash, &c., Bas, J. G. 
Priestley, Birmingham. 

8989. Spoon, T. M. Cannon, London. 

8990. Rupper Tires, H. H. Leigh.—{A. Mevland, 
France.) 


James, 


Rieger, 


8991. Exvectric Fire-aLarm, G. Bishop, London. 
8992. Packine Sort Soar, J. Campbell, London. 
8993. A THEATRICAL ILLUsION, J. k, London. 


8994. Meratiic Packine for Piston-rops, &c., A. 
Kenrick, London. 
8995. WHEELS for Roap Veuicies, D. C McVail, 


8996. SEED Dritts, T. H. Chandler, London. 
8997. Stamp Howper, F. F. Mathieson, London 
-_ Pam ay SunkeN ~haaaaate A. H. Tyler and J. 8. 


8999. Raisin ‘wooxen ‘VEssELs, A. H. Tyler and J. 8. 
E. de Vesian, London. 

9000. Macurnery for Curtixc Woop, J. Y. Johnson.— 
(R. Frois, France.) 

9001. Wasuinc Grove, G. K. Jones, London 

9002. Macuive for Currixa Discs, L. ‘Luckhardt, 
London. 

9008. Cocks, C. R. Bonne —(A. Busch, Austria.) 

9004. Dryrnc Brewers’ Grats, R. H. Leaker and C. 
R. Bonne, London 

9005. Steam Borers, J. A. Stott and A. H. Stott, jun., 


9006. a &c., Encrves, A. J. Boult.—(L. F. Levasseur, 


Fra: 
9007. a Artictes, W. P. Thompson.—(P. &. 
Martinez, Spain. 


) 
9008. Vatves, J. C. Hall, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 


446,014. Avromatic Separator ror ComMPRESSED 
Air Systems, V. Popp, Paris, France.—Filed April 
7th, 1888. 

Claim.—A tor for a d air system, 
consisting of a cylinder A, having in its upper part a 
vertical deflecting plate and a transverse screen, and 
terminating at its lower end ina receptacle for the 














moisture provided with an automatic outlet valve 
consisting of a float P, and a counterbalanced valve 
ited a the float ‘and provided with a screen, 
ich passes the actuating valve rod, sub- 

stantially 2 as described. 
446,127. Banp-saw Gunz, C. B. Wright, Waterbury, 

Conn.— Filed September 29th, 1890 

Claim.—{(1) A saw guide consisting essentially of a 
body, a disc ble of rotation by contact of the saw 
with the face thereof, and a yie' support for said 





Ramee: 
“Fi 











ss on poets the latter to move inward when 

ps the saw. (2) In a band-saw 

guide, & diss a ~ ap a socket to receive 
said spindle, in com! 


ay rt 
against which the spindle hey ‘In “saw 
guide, the disc having a spindle, an adjustable ae 
to receive said spindle, and « yielding support at th 





——————., 
eee 


base of the socket. (4) In a band-saw 
combination, with the yn having a s oan” B 
socket to receive the spindle, and : yiel fing support 
———s of a block and a coil- pring secured 
and ng against the base of the socket. o)" hereto dise 
of band-saw — having a spindle with a groove 
in its side and an oil reservoir which is closed upon 
the face of the disc and leads into the groove on the 
side of the spindle. (6) A disc for saw guides, haviy 
a spindle for a tapering groove in one side exten 4 
nearly to its inner end, and an oil reservoir lead: 
inward from the face of the disc, then to the periphery 
of the spindle, where it opens into the groove, and 4 
screw in the face of the disc which closes the reservoir, 
(7) A side bearing for band-saw guides, having a 
socket 20, a slot leading into said socket, and a series 


ereeees ross 
SAN SSS <4 





of balls within the socket and extending outward 
through the slot, to serve as a bearing for the saw, 
(8) A side bearing for band-saw guides, havin, 
sockets 20, and slots leading into said sockets, po | 
within the sockets slotted tubes, said tubes containing 
balls which extend through the slots and serve as 
bearings for the saw. (9) A side bearing for band-saw 
guides, havi inwardly and downwardly inclined 
sockets, slots leading into said sockets, and within 
the sockets slotted tubes, series of balls within said 
tubes which project outward through the slots, and 
screws at the outer ends of the tubes which hold the 
balls in place. 


446,076. Process or Ice Makino anv Rerricera- 
——. LM Rose, Jersey City, N.J.—Filed Deceimber 
10th, 

Clam 41) ‘In the herein-described process of refri- 
eration, the mode of preparing supersaturated 
hydrate of ammonia, the same consisting in forcin 


+ 





d from a supersatura’ 

ph a of ammonia by expansion during the refri- 
gerating operation into the saturated solution of 
ammonia left after the elimination of the gas there- 


a 


















































from, substantially as specified. (2) The herein- 

described process o refrigeration, the same consisting 
in forcing the al gas from a 
supersaturated solution of ammonia during the refri- 

gerat operation into the saturated solution of 
ammonia left after the elimination of the ammonia 
gas during such refrigerating operation and regulating 
the amount of supersaturation by the — of the 
unabsorbed gas, substantially as specified 


466,386. yore or Layinc Evectric ie gs, C. H. 
Chicago, Ill.—Filed September 19th, 1889, 

Claim the combination, with an underground con- 

duit, of blocks or w adapted to be drawn through 

said conduit to e the cables within said conduit 

with respect to one another to permit of the drawing- 








in or removal of one cable after another without injury 
to the cables or undue friction or obstruction, sub- 

stantially as and for the ~ ified. A duct 
containing cables Laney e same, and @ 


movable w corres) 7 Hh to the margin or 
re in sponding said wedge being com- 
tined with duct, substantially as and for the 


purpose specified. 








June 12, 1891. 


THE ENGINEER. 


459 





—_—_—— 





THE NICARAGUA CANAL. | 

No. L 
Since the practical collapse of the Panama Canal and | 
the death of Captain Eads, who was pressing his Tehuan. | 
tepec Ship Railway project before the people and | 


evident natural facilities presented by the Lake and its | 
outlet, the river San Juan; but it was not until the | 
beginning of the present century, after being endorsed | 
by Humboldt who had studied the problem on the | 
ground, that any definite project was announced. Follow- | 


ing upon the discovery of gold in California and the open- | 


intendent United States Coast Survey; and Daniel 
Ammen, Commodore, Chief of the Bureau of Navigation ; 
which recognised the laborious works performed through 
a series of years on a field of observations extending over 
large tracts of uninhabited territory, and unanimously 
agreed that the route known as the Nicaragua route, 


Government of the United States, increased attention | ing up of the Pacific coast, attention was again called to the | beginning at Greytown, or San Juan del Norte, running 
| to the San Juan River and so to Lake 
west than was afforded by doubling Cape Horn, or forcing | Nicaragua, and proceeding through the valleys of the 
the wild country and passes of the Rock 


has been given to the route through Nicaragua. | necessity for a safer and quicker route connecting east and | by can 


Measures have been introduced, and some of them have 
passed the Legislature of the United States, showing that | 


y Mountains, and | Rio del Medio and Rio Grande to Brito, possessed, both 





Brito” 
SatJuan del Suly 
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MAP OF CENTRAL AMERICA, SHOWING ROUTE OF NICARAGUA 


considerable interest is being taken in the project by 
influential people in that country. During the last 
session a Bill was brought before the Senate by Mr. 
Sherman, which, if accepted by both Houses, would have 
pledged the Government to guarantee £20,000,000 sterling 
to be expended for the purpose of the Canal Company ; 1t 
being the intent and object of the Act to secure the con- 
struction of the Nicaragua Canal by the company, with 
the aid of the United States, upon the basis of the 
concessions granted by the Republics of Nicaragua and 
Costa Rica and the contracts and engagements hitherto 
made by the Maritime Canal Company, of Nicaragua. 
The Maritime Company, in order to construct and 
complete the canal, would have power to issue bonds 


DREDGES “CITY OF PARIS" AND “M. A. SLAVEN” AT WORK IN THE CANAL AT GREYTOWN. 


with interest at 3 per cent. per annum, which bonds would 
be delivered to the company by the Secretary of the 
Treasury of the United States; the bonds to be secured 
by a first mortgage upon all the existing property of the 
company, and to be issued by the Secretary of the Treasur 
from time to time as the work on the canal progressed, 
the United States guaranteeing to the holder the payment 
by the canal of the principal of the bonds and interest 
accruing thereon for a period of twenty years. 

The idea of connecting the oceans by means of a 
waterway across the American isthmus has been promi- 
nent in the minds of navigators from the beginning of 
the sixteenth century, and one of the routes early brought 
forward was through Nicaragua, on account of the 


the result was the construction of the Panama Railroad 
across the Isthmus between the years 1850 and 1855. Mean- 
while, the United States Government had ordered a recon- 
naissance of the Isthmus of Tehuantepec, and negotiations 
were entered into with Nicaragua to support a company 
which had obtained from that Republic the right to build 
a canal, and in the interval to establish a means of transit 
between the Caribbean Sea and Pacific Ocean to facilitate 











commerce between the East and West by way of the river 
San Juan and Lake Nicaragua. This survey was entrusted 
to Colonel Childs, United States Army, and the accuracy 
of his observations has stood the test of subsequent 
investigations. 

From 1870 to 1876, during the Presidency of General 
| Grant, much activity was shown by the United States 
| Government in exploring the isthmus, with the view of 
ascertaining the best route; and those of Tehuantepec, 
| Nicaragua, Panama, and the Atrato Napipi, still further 
south, were examined with care, while others were looked 
into. The reports of these surveys were referred to a 
board, consisting of General Humphreys, Chief of Engi- 
neers, United States Army; C. P. Patterson, Super- 
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for construction and maintenance of a canal, greater 
advantages, and offered fewer difficulties, from engineer- 
ing, commercial, and economic points of view, than any 
of the other routes shown to be practicable by surveys 
sufficient in detail to enable a judgment to be formed of 
their relative merits. We give a map of Nicaragua, 
showing the line on which it is proposed to construct the 
canal. 

The survey of the Nicaraguan route was carried out 
under Commander Lull, United States Navy, during 
1872 and 1873. Mr. Menocal, now engineer-in-chief 
to the Canal Construction Company, was employed 
as civil engineer, and has from that time been closely 
identified with the project. Commander Lull made 





his official report in 1874, dealing fully with the sub- 


| ject. He was accompanied by a medical man and a geo- 





logist, who also made reports. Commander Lull states 
that the appropriation did not admit of an exhaustive 
| survey, but that actual facts alone were recorded; nothing 
| was taken for granted, and the survey was more detailed 
than a preliminary reconnaissance. The San Juan valley 
is a tropical forest with large trees and thick under- 
| growth, uninhabited; on the west side of the lake the 
land is partially settled. The surveying party suffered 
from climatic and dietetic causes, but lost nomen. The 
report refers to the badness of the roads, and that the 
party were greatly troubled by insects. The population 
of Nicaragua is estimated at from 250,000 to 300,000, 
comprising whites, Indians, negroes, and mixed breeds. 
The labourers received 16 dols. per month with subsist- 
ence, which costs 6dols. These dollars would be worth 
about 8s. The harbour of Greytown—which was good at 
the beginning of the century—has silted up, and the 
surf at Brito was reported as heavy. Commander Lull 
sums up strongly in favour of the enterprise. 

The Commission reported its decision to the President 
of the United States, but nothing further. was heard 
until 1879, when Congress called upon President Hayes 
for the report of the Commission appointed in 1872 by 
President Grant. 

In the meantime a concession for a canal across 
Panama had been obtained from the United States of 
Colombia by M. Lucien Napoleon Bonaparte Wyse, 
lieutenant in the French Navy, and a company for 
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exploration was organised, in which M. de Lesseps 
became interested; this concession was subsequently 
merged into another of greater privilege. 
with the last obtained grant, the idea was conceived of 
convening an International Congress at Paris in May, 
1879, ostensibly to determine the relative merits of the 
different canal schemes, but really, as was afterwards 
evident, to select and approve the route for which 
Lieut. Wyse had secured the concession. The Congress 
adopted the route through Panama under the belief that 
a canal at sea-level could be constructed—a sine qud 
mon in the opinion of Mons. de Lesseps. This was 
abandoned, and a canal with locks proposed in 1887. The 
delegates numbered seventy-four Frenchmen and sixty- 
one foreigners; of the latter six were from Great Britain, 
eleven from the United States, four from Switzerland, 
one from Germany, and so on. On April 19th, 1879, 
Admiral Ammen and Mr. A. G. Menocal were appointed by 
the President to attend on behalf of the United States 
Government. 

That the importance of the canal is recognised by the 
American Government, the following extract from a 


message from President Hayes, dated March, 1880, will | 


ow :—‘ An inter-oceanic canal across the American 
Isthmus will essentially change the geographical relations 
between the Atlantic and Pacific coasts of the United 


States, and between the United States and the rest of the | 


World. It will be the great ocean thoroughfare between 





VIEW OF 


our Atlantic and our Pacific shores, and, virtually, a part 
of the coast-line of the United States. Our mere com- 


mercial interest in it is greater than that of all other | 


countries, while its relation to our power and our pros- 
perity as a nation, to our means of defence, our unity, 
peace, and safety, are matters of paramount concern to 
the people of the United States. No other great Power 


would under similar circumstances fail to assert a right- | 


ful control over a work so closely and vitally affecting its 
interest and welfare. Without urging further the grounds 
of my opinion, I repeat in conclusion, that it is the right 
and the duty of the United States to assert and maintain 
such supervision and authority over an inter-oceanic 
canal across the isthmus that connects North and South 
America as will protect our national interests. This, I 
am quite sure, will be found not only compatible with, 
but promotive of, the widest and most permanent advan- 
tage to commerce and civilisation.” 


Some years elapsed before any practical step was taken | 


to advance the project, but in 1885 another surveying 
expedition was sent by the United States Government, 
under the leadership of Mr.A.G.Menocal. His attention 
was directed to the surveys made previously, and he was 
particularly instructed to examine if any change of route 
could be found which would prove beneficial to the 
undertaking. 
December to April, and obtained valuable information, and 
moreover were materially assisted by the Governments of 
Nicaragua and Costa Rica, which both appear desirous 
of fostering the enterprise. Following upon this, con- 
cessions were obtained from the two Republics which 
defined the position of the Canal Company during and after 
its construction. They require the canal to be made for 
ships of not less than 555ft. in length, and 30ft. draught; 
mn the concession is for a railway as well as for the 
canal during a term of ninety-nine years. To assist the 
projectors, the public lands for the construction, and all 


the products thereon above and below the surface, as | 
well as all materials from public land, are granted free of | 
Extensive grants of land are made on the sides of | 


cost. 
the canal. The right to all the water, with power to 
charge the user, is conceded, as well as freedom from 
custom dues on materials and other goods imported for 
the maintenance of the canal and railways, &c. 
company is exempt from all taxes and local charges, and 
is allowed ten years for the completion of the work, with 
provision for extension of time if needful. The dividends 


In connection | 


The surveying party were employed from | 


The | 


~~ 


| are limited to 15 per cent. per annum. The Republic of 


Nicaragua is to receive 6 per cent., and that of Costa 
Rica 1} per cent. of the capital of the undertaking. 
Permission is given for the introduction of emigrants 
with the exception of Asiatics, and in the case of Costa 
Rica this exception extends to negroes also. These 
concessions are granted to the Nicaragua Canal Associa- 
tion, and in 1889 the United States Government granted 
a charter to the Maritime Canal Company of Nicaragua, 
which is acting with and on behalf of the Canal Associa- 
tion, by which charter powers are granted to hold and 
maintain property, and to construct a canal. The 
principal office of the company is fixed in New York, 
and the majority of the directors are required to be 
| citizens of, and residents in, the United States, as are 
also the president and vice-president. 

The company is therefore to be American, and more- 
over the United States Government has treaty rights 
with the Central American Republics, giving it authority 
| to interfere under certain conditions, fi 





which would enable 
a military force to be sent to preserve order along the 
canal if any serious difficulties arose, making such inter- 
ference desirable or necessary in the interests of the 
company. 

The Nicaragua Canal Construction Company is an off- 
shoot from the Maritime Company, formed for the purpose 
| of raising money on the bonds issued by the latter 
|company, and making contracts and arrangements 





three wagons of eet construction adapted to rapid con- 
veyance over rough ground. The entire equipment, besides 
the balloon itself, consists of an apparatus for the generation 
of the gas, and a winding drum for the cable by which the 
balloon is secured. The generator produces hydrogen gas by 
the decomposition of water, and is of rapid and continuous 
action, supplying from 8750 to 10,500 cubic feet of gas per 
hour. It can be set to work anywhere where there is a 
supply of water, such as is afforded by the proximity of a 
river or pond. The winding drum is worked by steam, and 
it unrolls not only the cable, which is over a quarter of a 
mile long, but also a telephonic wire through which constant 
communication can be maintained with the occupants of the 
car. The capacity of the balloon varies from 17,500 to 21,000 
cubic feet, and by an automatic arrangement the car is 
always maintained in a perfectly vertical line, notwith- 
standing the inclination of the cable. The makers of these 
equipments have at present under construction the largest 
balloon that has ever been constructed. The enormous 
| captive balloon, which made continuous ascents at the Paris 
| Exhibition two years ago, was of 105,000 cubic feet capacity, 
and carried twelve persons. The one now being made will 
be over 2,000,000 cubic feet, will be able to accommodate 
no fewer than 180 passengers, will have a car 35ft. in 
diameter, and will held by a cable nearly 1200 
yards long. But the most extraordinary product of the 
| works referred to is a mysterious invention known as an 
“aérial torpedo boat,” which has been ordered by the Russian 
| Government. All that is known about it is that it is an 
elongated balloon, 170ft. long, furnished with a steam engine 
| of 50-horse power, and impelled at a speed of twenty-five 








PIER, LOOKING TOWARD 


generally for building the canal. Of this Mr. Warner 
Miller, Ex-Senator for the State of New York, is president, 
Mr. A. G. Menocal engineer-in-chief. The latter is 
the gentleman whose name appears as representative of 
the Nicaragua Canal Association in the concessions from 
the Republics above referred to. 

The Construction Company has made further and 
more detailed surveys of the district, and has in addition 
purchased seven dredgers and other plant and material 
from the American Company which was engaged in 
cutting the Panama Canal. It has also executed a 
considerable amount of preliminary work in the neigh- 
bourhood of Greytown, where a pier has been built, 
workshops erected, a breakwater is under construction, 
and a temporary railway capable of carrying a thirty-ton 
locomotive has been made some ten miles inland. 
Already a considerable improvement in the depth of 
| water of the bar is reported, and dredging operations to 
aid the scour have been undertaken. We give this week 
a view of two of these dredgers at work, and of the pier 
in progress, the engravings being copied from the pages 
of our contemporary the U.S. Engineering News. 

(To be continued.) 








PROGRESS IN MILITARY BALLOONING. 
THERE can be no doubt that balloons are destined to play 





assigns to a more or less indefinite future. As a means of 
observing the movements of the enemy, and at times of 
enabling messengers or others to escape, they must have 
high value. 
attention on the Continent as in this country, and it is 





portability and simplicity of balloon equipments. There 
are larg 
entirely occupied in the construction of balloons and 
aérostatic machinery and material. Plants have been sup- 
plied to almost every foreign Government, and complete 
schools of military aérostation have been fitted up in Italy, 
and more recently in Russia. The system employed in this 
| balloon may be called the portable captive, and its adapta- 
bility to the conditions of actual warfare has recently been 
tested by the Italians in their campaign around Massowah. 


The total weight of all the plant necessary for the transport | 
| and inflation of the latest type of portable captive balloon 


does not exceed six or seven tons, so that it can easily 


forwarded over long distances by rail. It is carried upon 


an important part in the great European war which everyone | 


The question is receiving at least as much | 
claimed that important advances have been made in the | 


e works near the Champ du Mars, Paris, which are | 


INNER HARBOUR, GREYTOWN, NICARAGUA 


miles per hour by a screw 36ft. in diameter. This is 
evidently the latest development of the familiar “ flying- 
machine” notion. The trials are to be conducted in secret 
at St. Petersburg. It is to be hoped that the Russian 
Government will not have reason to regret its expenditure; 
| but it is of ominous augury that nothing further has been 
heard of the trials that the French Government commenced 
last year at Havre with another vessel of a similar design. 








CATALOGUES RECEIVED. 


Shanks and Co., Barrhead, near Glasgow. Sanitary Appliances. 

Vevers, C. C., Leeds, Photographic Apparatus, Materials, and 
Chemicals, 

The India-rubber, Gutta-percha, and Telegraph Works Com- 
| pany, Limited, 106, Cannon-street, London. Electric Light 
| Cables. 

Pontifex and Wood, Limited, Shoe-lane, London, E.C. Manu- 
| facturers of improved Garden Engines, Water Barrows, Pumps on 

rrows, &c. 

Sporton, H., and Co,, Glen Works, Chase Side, Enfield, London. 
Manufacturers of Positive, Semi-positive, Rotary, and Automatic 
Registering and Waste Detecting Water Meters (Sporton’'s 
patents). 








BIRMINGHAM AND DISTRICT FOREMEN’S AND J)RAUGHTSMEN’S 
ASSOCIATION.—The June half-yearly meeting of the Association 
was held on Saturday last at the Midland Institute, the president, 
| Mr. T, Meacock, in the chair. A satisfactory balance-sheet for 
| the previous half-year was presented and passed, A resolution 

was authorising the council to take into consideration the 

revising of the rules with a view to extending the scope of the 
| Association. A resolution was also passed empowering the council 
| to make the necessary arrangements for the annual picnic at an 
| early date. The increase of members for the half-year was forty- 
| six, making a total of 112 upon the books, 
ScREWS AND ScrEW-Makinc.—This is the title of a book, which 
comprises alsoa chapter on the milling machine, of which we have 

received a copy from the Britannia Company, Colchester. 

Although the name of the author of the book is not given, it 

appears to be a compilation of considerable merit. It gives good 

descriptions of all the screw-thread systems which are worthy of 
| any notice, shows their differences, gives information on the 
| British Association standards for screw-threads for electrical and 
other purposes, and gives some very useful information on screws 
and screw-cutting generally. The usual book on screw-cutting, 

with its tables of change wheels, is, in fact, supplemented by a 
| great deal that makes the book far more useful than its prede- 
| cessors. At the same time, we must admit that the book would 
have been the better for better illustrations, 
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HORIZONTAL COMPOUND-CONDENSING 
DUPLEX PUMPING ENGINES. 


WE illustrate above a pair of duplex pumping engines, | 
recently made by Messrs. Fielding and Platt, of Gloucester, | 


in connection with a new hydraulic hoisting and tipping 
plant. The engines are of the compound-condensing type, 
with jhigh and low-pressure cylinders of 12in. and 18in. 
diameter respectively, and the pump plungers are 3in. 
diameter by 12in. stroke. The pumps consist of four separate 
ram pumps arranged in duplicate, and the valves and 
passages are well arranged to give an easy and direct flow of 
water, and natural escape of air. The engines are fitted with 
a surface condenser, the air and circulating pumps being so 
arranged that they can readily be moved for access to the 
pistons, without disturbing the condenser and pipe connec- 
tions. A distinctive feature of the design is the massive bed- 
plate, upon which the steam cylinders and pumps are fixed, 
their axes being brought as near as 
the bed, whereby great rigidity is obtained, whilst all parts 


are more freely accessible than is the case where tie bars or | 


distance pieces are interposed between cylinders and pumps. 
The bed-plate is of great depth, so as to avoid all risk of 
deflections in bolting to foundations. 
economy is desired three cylinders are used, working as triple- 
expansion engines with a special cut-off gear, which insures 
a very equable effort on the combined pistons throughout 
the stroke. 








A CURIOUS DIAGRAM. 


Mr. Henry Davey, M. Inst. C.E., from whom the curious 
diagram published in our impression of the 8th ult., was 
obtained, has sent us the following concerning the diagram 
and engine from which it was taken. The explanation will 
be understood from the following diagram taken from the 























engine in its ordinary way of working. The engine is a 
double Cornish without a load box, and is applied to working 
Soe poties direct by means of Davey’s compensating lever 
and valve gear. The engine had just been started. The 
“om taken when all was right was the one here produced 
—Fig.1. The arrangement of the engine was that of Davey’s 
diagonal engine, now well known. ‘Two cylinders with the 
Cornish distribution of steam—one on either side of the 
diagonal frame—giving motion to the compensating disc lever, 
from which motion is given to two open top well pumps. The 
cut-off valves were fixed to cut off at the point indicated in 
Fig. 1, but during the working of the engine the cut-off valves 
accidentally became disengaged, allowing the engine to carry 
steam full stroke, and if there had been nothing but the 
ordinary Cornish gear on the engine the boiler pressure 
would have been kept on throughout the whole stroke. The 
gear, however, so throttled and cushioned the steam as to 


ssible to the surface of | 
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cause the engine to go on pumping as if nothing had hap. | 
| pened, producing the curious diagram referred to. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE VALUES OF Y AND J. 


Srr,—I am pleased to see that at last Mr. Donaldson acknow- 
ledges that Regnault’s value of the specific heat of air at constant 
pressure does not in the least depend upon J. I presume he means 
the dynamical specific heat at constant pressure; but at times he 
is so loose in his expressions that it is difficult to know what is 
meant. Now, therefore, we only require Mr. Donaldson to acknow- 
ledge that neither the dynamical specific heat of dry air at con- 
stant volume, nor yet y, has anything to do with J. The only 
| puzzle then remaining will be why your correspondent was so 


| astonished that, practically speaking, twice two made four. These 
| two points are the ones that Tew been continually asking about, 
and—judging from Mr. Donaldson’s last letter—somewhat too 
pertinaciously to suit him, proving pretty clearly that I have made 
| no change of front whatever. 

Your correspondent was surprised that, when taking the specific 
heat of air at constant pressure as equal to ‘2377, that at constant 
volume as equal to ‘1688, and the corresponding value of + 
as equal to 1°408, he found when calculating J thereby the 
result accorded almost exactly with the value assigned to it by 
| Joule. Why not exactly instead of ‘‘almost” so, I know not, 
unless Mr. Donaldson made another arithmetical error. The | 
dynamical specific heats of air, as J have said over and over again, | 
were obtained by the use of Regnault’s experimental result, | 
Po to 





= 53°15 foot-pounds, and by the value of y as calculated by 


Laplace’s formula and the experimental velocity of sound in dry 
air, and not in a pampas zephyr. 

These dynamical specific tan were divided by J so as to express 
them in terms of that of water, at or near its point of greatest 
density ; and yet your correspondent thinks it funny that, when | 


reversing the operation, J comes to just what it was taken to be 

at first. Mr. Donaldson says that my reiterated recapitulations of 

Laplace’s and other formulas, dressed in different guises, entail | 
an unwarrantable waste of your valuable space. With regard | 
to the latter portion of this statement, I must, with all due | 
tespect, prefer to be guided by the editor of this journal, who is | 
the one to judge as to whether or not his space is being wasted. 
Beyond the correction of an error in Rankine’s work on ‘‘ Prime | 
Movers,” and referring to Stirling’s air engine, I have used no | 
formule except Powe = 53°15 foot-pounds, and Laplace’s for | 
calculating y from the experimental velocity of sound in dry air; | 
and when your correspondent has been rare tai in aérial flights 

as to the homogeneous atmosphere, I have told him that these 
two formule were all that were necessary. Also, while so | 
indulging, and, with the aid of Maxwell’s treatise, trying to | 
prove Rankine wrong, Mr. Donaldson has been clearly con- | 
victed of vague statements, such as that the unit of heat is 

the amount thereof required to raise one pound of water | 
from 32deg. to 33deg. Fah. That the unit of specific heat— | 
neglecting to say whether at constant volume or pressure—is not | 
represented by foot-pounds, That the value of + is certainly not | 
1:408, and which he has failed to prove. That the velocity 
of sound in air increases as the density decreases, apart from 
changes caused by variation of temperature. One piece of evi- 
dence as to this being the fact, is that you can hear a sheep 
bell farther than usual just before rain; your correspondent 
entirely neglecting the influence of watery vapour, and using this 
circumstance to prove that yas calculated by Laplace’s formula 
must be untrustworthy. Does Mr. Donaldson imagine that the ex- 
perimenters were so idiotic as to make their experiments upon moist 
air or the pampas air that appears to be so peculiar! I have 
sojourned for two or three years in this latter, but failed to notice 
anything uncanny about it. Your correspondent also informs us 
in one letter that he has proved that the work done during the 
expansion of 1 lb, of air—he misses out ‘‘ dry,” of course—due to 
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the increase of 1 deg.—missing out ‘‘ Fah.”—of temperature is the 
same for all temperatures. Just as though we wanted any proof 
of his in the face of the formula “°”? = 53°15 foot-pounds, 
To 

As for using many formulz, this is a case of ‘‘ the pot calling the 
kettle black,” and no mistake. 1 have only used the two simple 
standard ones as explained by Rankine, they being all sufficient 
without Mr. Donaldson’s proofs and dozens of formule, many of 


which will not stand investigation, such as U = my, or U2= 
Po 


1 
E¢ x for p has nothing to do with the matter at all. 








Also, your 


correspondent refers me to his—always /is—proof,that the height of 
the homogeneous atmosphere is the same for all barometric pres- 
sures, This it certainly is not, being only so under the same tem- 
peratures, but when properly stated is fully and completely proved 
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Donaldson’s application of this formula, or else his arithmetic 
seems very shady when he says that the result of experiments 
made in Chili was 1222ft. per second, the temperature being 74 deg. 
7 min. Fah., and that this corrected for temperature would make 
the velocity at 32 deg. equal to 1125ft. per second. As for Ran- 
kine not having added one iota to the determination of the four 
data required, either by analytical or experimental research, he 
never tried to do so, they were already determined ; but your corre- 
spondent is apparently trying very hard to prove somebody or 
something wrong, thereby getting himself into a muddle, 

I question whether he is sure even now whether the density—the 
temperature beirg the same—affects the velocity of sound in dry 
air or not. As to his air compressor, Sir William Thomson, like 
most practical men, condemned such schemes because of the prac- 
tical difficulties involved, such as, among others, the difficulty of 
eliminating the heat caused by friction, as also that of reading an 
indicator diagram with anything like the accuracy required. I can 
imagine I see Mr. Donaldson trying to calculate y from an indi- 
cator card, which in all probability would not be within 1 percent. 
In any apparatus which will be readily understood 
by any practical man, friction and indicator oscillation is entirely 
eliminated, and the final pressure is only limited by the strength of 
material. 

Again, the indicated curve on the cylinder D may be 50ft. long 
or moreif we please, and the time spaces not the one-hundred- 
thousandth part of a second. All this will be readily seen by 
anyone who examines the matter without prejudice. 

The only other part of Mr. Donaldson’s letters that necessitates a 


by the same simple formula = 53°15 foot-pounds. 


| reply is where, ina manner that seems to be peculiarly his own, 


he says that a man of my standing ought not to attempt to dis- 
credit the results of experiments deemed worthy of being quoted 
by a man of Herschel’s standing. With double force do I say 
that a man of Mr. Donaldson’s standing should not discredit the 
actual statements of a man of Rankine’s standing. Who cares 
about what Herschel approved of in 1819, when hosts of more 
valuable experiments were made long afterwards, and whose 
results for dry air almost exactly agreed with those made by 
Dulong upon oxygen, hydrogen, and carbonic oxide? Does your 
correspondent pretend that all these independent results were 
wrong? How about the density affecting the result when the 
temperature is constant in the case of hydrogen, for instance? As 
to my own standing that Mr. Donaldson refers to, let that pass, 
it concerns no one but myself ; and, though I have no wish to 
be egotistical, I can safely say that I can meet every point brought 
forward or likely to be brought forward by him as to the values of 
and J; and as he appears so anxious that I should not occupy 
too much of your valuable space, he had better finish the con- 
fession just commenced, and say what he must know to be a fact, 
that the dynamical specific heats of dry air and the value of 
have absolutely nothing whatsoever to do with J, and that his 
“surprise,” as detailed to us in his first letter, was quite un- 
accountable. AnTHONY 8S. BOWER, 
St. Neots, Hunts, May 29th. 





Sir,—I should not have replied to Mr. Bower’s last letter, if he 
had not charged me with a Rankine through Maxwell. 
What does he mean by through Maxwell? Has Maxwell mis- 
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tepresented Rankine? I protest most strongly against the charge 
that I have attacked Rankine. I have had before now to pcint 
out errors in Rankine’s analytical investigations, but I have never 
attacked the man himself. For instance, when I affirm that Mr. 
Bower, judging by his letters, does not even yet understand the 
question at issue, I am not attacking Mr. Bower but the contents 
of his letters. If I had said Mr. Bower cannot fail to understand 
the easy problem we are discussing, and is for some reason pre- 
tending not to do so, I should have made a personal attack on 
Mr. Bower. I have not, however, done so. If Mr. Bower, with 
the very ample data given to him, cannot now understand the 
intimate connection that exists between the values of y and J, he 
will never be able to do so, It is impossible to give him fuller 
information. The value of J can be obtained not only more easily 
but with greater certainty by means of the dynamical specific heats 
of air than by the direct methods adopted by Joule. 

People who cannot stand legitimate criticism ought not to 
publish books, articles, or letters in public journals. Is detected 
error to be allowed to pass as truth because Rankine has committed 
the error! To charge me with attacking Rankine, because I have 
pointed out errors in his demonstration which lie at the very root 
of the question at issue, is very unfair of Mr. Bower. The 
proper course for him to pursue is to prove that the errors, alleged 
by me to exist, do not exist. If he cannot do this, he owes it not 
only to me but to himself to acknowledge his inability by much 
more than silence. WILLIAM DONALDSON, 

June 2nd. 





SCREW PROPELLERS. 


Sir,—I have little to say to Major de Villamil. He possesses a 
geometry, algebra, mechanics, and mathematics peculiar to him- 
self, an differing from anything I ever learnt, or understand. 
He says a case full of iron filings would not, in a certain experi- 
ment, behave as a solid screw and would not give a thrust, because 
of its large internal friction or viscosity, whatever he pleases to 
call it, and, almost in the same breath, says that water, because it 
can give a thrust, must have some large internal friction, or some- 
thing of that sort. He makes the square of a constant a variable. 
He makes @ a fixed numerical constant, when he has a tabulated 
set of values of @ under his nose, apparently on the ground that 
this table stands before him. In his remarks on angular velocity 
he has clearly never considered what motion in stream lines form- 
ing generators cf the ruled surfaces known as a system of con- 
centric hyperboloids of revolution of one sheet would be like. He 
does not know that a particle moving on a surface can have all its 
acceleration, in other words, its imparted motion, at right angles 
to that surface, without being informed—I mean without the 
particle being informed—that the crank is applying a couple to 
the surface, and that the steam pressure on the piston has no 
moment about the shaft centre, though the pressure of the con- 
necting rod on the crank has. 

‘** Helix” has obviously forgotten the evidence I adduced that 
rotation of the wake exists ; why,-for instance, does the aftermost 
of overlapping twin screws go slower than the forward one if 
they are both to the same hand, and faster if one is right and the 
other left-handed? He seems to imagine that rotation of the 
wake is a private theory of mine, much as if he imagined that it 
was a private theory of Mr. Stoney that a load resting on a girder 
produced stresses in its material, and has as good reason every bit 
for the one supposition as for the other. 

Belfast, June 8th. Maurice F, FirzGErabp. 





Srr,—I am quite astonished that Professor FitzGerald should 
make a statement which is so palpably incorrect. It is hardly 
necessary to look up references if the result is an inaccurate 


quotation. I certainly did not omit to notice that the pitch ratios 
varied— ae 
1 -12:2-10:3-22:4-13:5-12:6 - “ft “in 


6ft. din. 
The only one which varies much is certainly No. 3, but if Professor 
FitzGerald will kindly look again at my letter of the 19th ultimo, 
he will see that my calculation varied only 1°25 per cent. from Mr. 
Barnaby’s, and not 15 per cent. as he states; if be will then turn 
to Mr. Barnaby’s paper he will see that the efficiency was 68 per 
cent., and so not quite ‘‘ maximum efficiency.” I never ‘‘selected ” 
any cases — I took all the cases in Mr. Barnaby’s paper, 
and omitted none; and the only one which differed much was 
No. 2, when the pitch ratio was 1°0 I pointed out that the 
diameter of the propeller was limited in this case, and I added 
that possibly the revolutions to give the required speed would not 
give the maximum efficiency. Allow me to explain what I mean. 

I think Professor FitzGerald will admit that every propeller 
has an efficiency which begins at zero and increases until it reaches 
a maximum, after which it decreases again. It is impossible to 
deny that, in the face of Mr. Thorneycroft’s experiment’s and 
the results obtained from the Vlaardingen trials. 

It follows from this that there is one velocity, and cone only, 
at which any given propeller will work with maximum efficiency. 
If we assume a velocity higher than this, the propeller will not give 
a maximum efficiency at all at this speed. 

Now, in Case 2, the velocity was assumed at 20 knots, whilst 
the diameter was limited to 15-5ft. Will a propeller of 15-5ft. 
diameter give a maximum efficiency at 20 knots speed? I think 
not. For a maximum efficiency the velocity can be found by— 

v (in feet) = / 2g -d (both in feet). 
This gives about 18°6 knots ; but this is only true where the mid- 
ship section is equal to the disc area of the propeller, so that a 
correction must be applied. 

I do not know what the midship section would be, but assum- 
ing it at 1-8 x disc area of propeller, a correction of ¥ 1-8 = 1-2 
will be necessary, which reduces v to 15°5, and this will be, I 
maintain, the velocity for maximum efficiency. As it is neces- 
eary to get 20 knots speed, the revolutions must be increased to 





155 * 122 = 157, which is still 11 per cent. over Mr. Barnaby’s 
number, 

Possibly I have assumed the midship section too large, as the 
diameter was limited, but in any case it is impossible to suppose 
that a propeller of 15-5ft. diameter, driven at 141 revolutions, will 
drive any ship that may be selected at twenty knots speed ; it 
may in some cases and not in others. 

Professor FitzGerald has most certainly built up an argument 
on a fallacy caused by his want of care in reading my letter of 
the 19th. I am quite prepared to abandon my views if I am 
shown I am wrong. Will the Professor give me some undoubted 
cases of maximum efficiency where the formula will not hold good ? 
I wish for facts, and not fancy cases, worked out by his, Mr. 
Barnaby’s, or anyone else’s rules. I ask for facts! facts! facts ! 
Any theory which will not agree with undoubted facts is useless 
and misleading. 

Professor FitzGerald is not quite correct in saying I have “laid 
down a dictum” about a propeller blade in a perfect fluid not 
driving water backward, but he is quite correct if he says it is the 
view I hold. I am quite open to conviction that I am wrong, but 
up to the present I do not consider that I have had any evidence 
to the contrary. In the Professor’s own diagram it would be just 
as easy to take the pressure of the water on the other side of the 
blade, and show the ship would go backwards insteads of forwards. 

I do not in the least mean to imply that a propeller could not 
propel in a perfect fluid. I can quite imagine a vacuum created 
on the leading side of the blade. If the blade travels faster than 
the water can follow it, the vacuum would exist, and then the 
rie of the water on the opposite surface would force the 

lade forward, but in such a case I do not see any necessity for 
revolution of the wake, nor do I see how the thrust is dependent 
on any backward acceleration. 

The question is not whether the wake revolves or not. I think 





Rigg’s experiments proved that most satisfactorily, though they 
showed that the ‘‘ pitch of the rifling”—to use the Professor's 
words—was less in the centre, and not as stated by Professor 
FitzGerald, The question is, Is the revolution of the wake neces- 
sary? It does not exist with some propellers, How is the power 
of the engine absorbed in these cases ? 


Dublin, June 8th. R, DE VILLAMIL. 





S1r,—I cordially agree with ‘‘ Helix” that it is about time that 
some result should come from the yards of type which Professor 
FitzGerald and Major de Villamil have produced. They are each 
certain that they know the right way to design a screw propeller. 

Now I propose that we put this to the test from a practical 

int of view. I have just now to fit a large yacht with a propeller. 

he general design of the engines I cannot alter, but I can alter 
the proportions to some extent. 

The yacht is 150ft. long, 19ft. beam, and draws, with twenty-five 
tons of coal on board, about 11ft. aft and ft. 6in. forward, Her 
displacement is about 300 tons, and she has fine lines. 

er engines, triple-expansion, 1401b. pressure, will indicate a 
little over 200-horse power, certainly not less. I can modify them 
so far that I can run at not less than 100 revolutions per minute 
and not more than 120 revolutions. 

It is essential that in a yacht the vibration shall be the least 
possible. 

I propose that Major De Villamil and Professor FitzGerald each 
supply the elements of a propeller for this yacht, accompanied by 
asketch, I have formulated the following questions as a guide to 
what is wanted:—(1) How many blades! (2) What diameter? 
(3) What pitch? (4) How many revolutions! (5) Form and area 
of blade? (6) Form of boss? (7) What speed in still water 
will B- got with 200 indicated horse-power on a mean draught 
of 10ft.? 

The boat has a nice clean run to her propeller, and promises to 
be fast. SUPERINTENDING ENGINEER. 

Liverpool, June Sth. 


FORCE AND MOTION. 


Str,—Let us imagine the following arrangement. A very long 
spring A is hooked at one end to an immovable wall D, and at the 
other end to a heavy body B, suspended by a long link or supported 
on frictionless wheels, &c., so as to be quite free to move in the 
direction of the pull of the spring ; a thread C attaches B to the 
other immovable wall E as shown. The spring is in tension and 
pulls B towards the wall D and the wall D towards B with equal 
force ; on the other hand, the thread C pulls B towards E, and 
with equal force E towards B. Farther, the tension of the spring 
is balanced by the equal and opposite tension of the thread C, 
Everything is in equilibrium and at rest, because every one of the 
forces acting is met by an equal and opposite reaction ; B is pulled 
equally towards the left and towards the right. If we choose to 
call the pull of A on B action, we may say that that action is 
balanced by the equal and opposite pull of C, which we may call 
reaction. Now, suppose C to be suddenly severed. It is obvious 
that the pull on B towards the right will cease ipso facto; the pull 
of A towards the left will continue as it was, because the rupture 
of C cannot affect A. And in fact, in the instant succeeding the 
severing of C, B will begin to move towards the left. While C 
reacted, B remained at rest ; the instant C is severed B begins to 
move. There must be a difference between the two circumstances, 
as the event is different. And if it is clear that when C existed 
action and reaction were equal and opposite, it is equally clear 
that the severing of C has done away with the reactiun, and 
nothing has been called into existence to replace it. It might be 
said that, in place of C, B reacts on A in virtue of its acceleration ; 
but let us remember that this acceleration being a consequence of 
the effort, cannot reasonably be supposed to co-exist with the effort 
itself ; and, in fact, the acceleration is a phenomenon which is con- 
tinually and constantly being produced—it therefore indicates a 
continuous action—a sort of continued pouring of work into the 
body accelerated ; such pouring in renders necessary that there 
should be always a difference of level. To continue the figure, the 
influx of work is uniform, the motion already acquired by the body 
in any instant we may consider, makes no difference in the rate of 
the current—the acceleration is constant, it is always beginning, 
given a constant action of the force. So that if, in the first 
instant when B was at rest, it required an action without a corre- 
sponding reaction to start B into motion, such unbalanced action 
must be there also after motion has been imparted, because the 
added velocity in each instant, the acceleration, is precisely the 
same whatever may be the velocity already possessed by the 
moving body—fresh motion is being constantly imparted. ight 
we not, therefore, say that the action of a force may produce, 
according to circumstances, either an equal and opposite reaction, 
in which case there results equilibrium, statical or with uniform 
resisted motion as a condition ; or acceleration proportioned to the 
force acting, in which case there is action but no equivalent 
reaction. 

To distinguish between these two cases, might we not say that a 
body exerting force is invariably—excuse the clumsy expression— 
double-ended ; a spring extended or compressed is its type; it is 
impossible that a force—or, to speak more correctly, a body 
exerting force—should act in a given direction without at the same 
time reacting, kicking back, in the opposite direction; it invariably 
requires the fulcrum that Archimedes sought. If action, then, 
includes the two ends of a force, it is obvious that reaction, equal 
and opposite to such action, must also have two ends; and when- 
ever acceleration takes place, there is not, and there cannot be, a 
double-ended reaction. Whenever a force, complete, double- 
ended, meets ancther similarly complete double-ended force 
acting in the opposite direction, there is equilibrium, the system 
remaining either at rest or in uniform resisted motion, which is 
the same thing as far as the mutual action is concerned. But 
when a force as described does not meet a similar force, motion, 
or rather acceleration, must ensue, because the action is not 
balanced by an equal and opposite reaction. To return to our 
illustration. When C exists, the force exerted by A on D and on 
B together is met by an exactly similar force, also dual, exerted 
by C on B and on E; but when C is severed, the latter dual force 
ceases to exist, and all that is left to cope with the dual force of 
A is the inertia resistance of B, But this has no fulcrum, the 
other end is missing, it is not dual; therefore it cannot afford a 
reaction equal and opposite to the dual action of A, and motion is 
generated. 

It thus appears that in all cases of statical equilibrium, or of 
resisted uniform motion, there must be a fulcrum against which 
the reacting body kicks back; and that in all cases in which 
motion begins, or acceleration takes place, such fulcrum to the 
reacting body is missing. Two free bodies attracting one another 
—I say attracting simpiy to indicate the apparent mode of action— 
are bound to approach continually, because the force, as usual 
necessarily double-ended, can find no balancing reaction anywhere, 
at the same time that the action of the one y finds a fulcrum 
in the passive inertia of the other body, and the equal action of 
the latter in the inertia of the former. Here, truly, we have 
action and equal and opposite reaction; but between the two ends 
= one and the same force we have no reaction to either end, hence 
the acceleration. 

Palermo, June Ist. RobERT GILL, 


[All this is ingenious and interesting; but it is not what Newton 
said, and is not consistent with the third law of motion.—-Ep, E.] 





Sir,—My statement, to put it in a form corresponding to your 
paraphrase,’ ‘‘ There being one ney Ao and one force B, the force B 
tries to impart motion to A, and Newton tells us that A resists 
that effort,” was that, if there is a body A, anda force Bis applied 











to it, then a force D, equal and opposite to B, is applied to 

other body C. Two forces, and one tein one hn each hs mg 
You say that, in some mysterious way, the force D has, or ought 
to have, something to do with preventing A moving. I say the 
third law is as true in statics as in dynamics; but in statics it jg 
not D that is looked to, to prevent A moving, it is some force or 
forces besides B applied to A, whereas D is not applied to A, 

Your paraphrase postulates that a force can be applied to a 
force; for A, you say, resists the force B (not meaning thereby 
that there are two forces applied to A), and to resist anything 
means to apply a force to it. I put in the parentheses, because 
‘*A resists the force B” would ordinarily imply that something 
applied a second force to A. Newton does not postulate the 
possibility of applying a force to a force, rather the contrary, as 
the force D applied to the second body is not intercepted by the 
force B. You, Sir, do postulate the application of a force to a 
force, and do not in your paraphrase postulate what Newton does 
namely, a second body. , 

By the way, you only gave me, Sir, Bishop Berkeley’s meta- 
physics, instead of sending me that parcel of forces. I will suggest 
a compromise. I allow that if the force B is applied to the 
body A, then a force D, equal and opposite to B, is applied to 
something. Now, if you will send me just a body A and force B 
arranged so that B is my re to A, but there is no second body 
C for D to be applied to, I shall, on oo that D is not applied 
to any second body C, consider it is probably applied to the force 
B. You see I only want the one body and the one force; I admit 
the second force even if it isn’t applied to a second body ; only if I 
find a second body C with D applied to it, I shall smalehe that D 
always —_ through B’s fingers, and goes for a second body, I 
will pay the carriage to any reasonable amount. 

Your calm contemplation, Sir, of the earthquake in statics which 
would occur on its being discovered that a body to which two 
forces, equal and opposite, were applied, and no other forces, 
being originally at rest, would begin to move, points to an 
exalted view of mechanics which I may envy, but cannot pretend 
to be up to. You, Sir, must have such views, else there is no 
significance in your contemptuous allusion to my remark that, if 
forces applied to a body invariably ran in pairs of equal and 
opposite ones, nothing would ever move. 

As to the cart and horse, the horse can’t get the cart to go unless 
be can persuade the ground to push forward harder against his 
feet than it does backwards against the cart. If he is on greasy- 
enough asphalte, the ground is unpersuadable, the horse has there 
an incompetent servant, and he cannot get the cart along. You 
must always look outside the mutual actions of a system whose 
parts are at fixed distances from one another, to tell whether they 
will move or no. Maurice F, FirzGera.p, 

Belfast, June 6th. 


[It is very difficult to discuss any question to advantage with an 
opponent who persists in putting arguments and statements which 
we have not used into our mouths, and then proving their inaccuracy, 
We ee nothing. We have adhered closely to New- 
ton’s words, We have advanced no views of our own. Professor 
FitzGerald continually travels away from Newton. We have failed 
hitherto to get any direct answer to any question we have 
asked Professor FitzGerald. We shall try once more, and 
ask him to say definitely in as few words as may serve his 
purpose (1) what he thinks is the meaning of the words “by so 
much does the stone press the finger!” (2) what is the precise 
difference between a force and a resistance! (3) let it be supposed 
that the stone does not press the finger as much as the finger 
presses the stone, what becomes of the difference of pressure and on 
what is it exerted? With a categorical answer to these questions 
before us, it is possible that we may be able to understand what 
Professor FitzGerald thinks Newton’s third law means, We are 
quite in the dark on this point at present.—Eb. E.] 





Srr,—It seems to me that there is some small danger that the 
discussion on Newton's third law may settle down into splitting 
hairs as to what he said and what he meant to say. It is really a 
matter of no consequence what he or anyone clse said. We have 
to deal with the thing. On the one hand, we have the third law ; on 
the other, we have a second and totally distinct proposition to con- 
sider. In one word, does or does not every force, wherever and 
whenever applied to matter, meet with resistance equal to that 
force? I think the answer must be that it does not. But in order 
that this apparently heterodox proposition may be understood, it 
is necessary to point out a fact which is overlooked. 

We have no experience of the existence of an isolated force, 
Force is always associated with matter. It is quite easy, how- 
ever, to speculate, like Boscovich or Berkeley, on the existence of 
pure force, just as Clifford told the world about the effects of a 
fourth dimension in space. But of these things the practical side 
of the mind takes no cognisance. For every man force exists 
associated with matter in some way or another. 

Now, leaving on one side the speculative field of action ata 
distance, we find that when a body A is to be moved a body B 
must be employed to move it. If, however, the body A did not 
stand up to the body B, then B would go through it just asa poker 
goes through a ghost, and there would be no motion. What happens 
in real life when A is to be moved is that it must resist B; 
if it did not there could be no contact, and it seems to me that 
the whole crux has arisen from assuming that action and reaction 
mean force and resistance, or stress, or anything else of that kind. 
What Newton says is, that the jinger presses the stone, nof that a 
force presses the stone. Nothing of the kind is needed to fulfil 
Newton’s proposition ; what is essential is that the stone thrust by 
the finger shall stand up to the finger ; if it did not then the force 
could not act on the stone through the finger. 

It is quite a different proposition that every force is balanced by 
another force. Pambour’s theorem, for instance, has nothing to do 
with Newton’s third law. Newton had nothing of the kind in his 
mind, and the third law has been invested with a fictitious import- 
ance, because it is supposed to involve a principle of work which 
it really does not touch. 

If professors and teachers would but take care to keep the two 
things, Newton’s third law, and the proposition that every 
force is balanced by an equal and opposite force apart, there would 
be no confusion in the minds of pupils. Newton talked of one 
thing and Pambour of another. The truth of Newton’s statement 
is indisputable. Every schoolboy knows that there can be no tug- 
of-war unless both sides pull the rope. They can be made to 
understand the law in a moment as I have put it. The instant we 
mix up the notion of work and force or forces with the third law, 
we have the deluge. A CRAMMER, 

London, June 8th. 





Sir,—Your correspondent, William Muir, is the first to hit the 
right nail, but his blow is rather a feeble one, and I propose to 
supplement his brief letter by a few considerations which have 

roved sufficient to set my own mind at rest on this matter. Mr. 

uir says:—‘‘ While a horse pulls a cart no motion takes place 
between the horse and the cart; their relative positions remain 
unchanged.” This is the clue to the maze, and, rightly followed 
up, should yield a satisfactory solution, at any rate so far as the 
student of dynamics is concerned. 

Newton’s third law states that action and reaction are equal and 
opposite. If we push a stone with the finger the stone resists with 
an equal and opposite push; if the engine exert a pull on the 
train, the train resists with an equal and opposite pull. How, 
then, it is naturally asked, does motion take place ? 

Now I submit that in these cases action and reaction unques- 
tionably come in, but not in the way supposed. Why should there 
be any question of action and reaction between the finger and 
stone, between the engine and train, any more than between one 
particle and another in the bodies themselves? Does not the stone 
when pressed by the finger virtually form part of a single mass, 
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one and finger moving togethe if motion take place at all? 
me the peak os 4 and trata to all intents and pu 8a single 
rigid body acted upon as a whole by some force, whatever it be ? 
1f we suppose action and reaction to step in between the finger 
and the stone when in contact, we must, to be logical, suppose 
them to come in between every particle and its neighbour in both 
finger and stone, yet we do not trouble ourselves with actions and 
reactions among adjacent particles or molecules, but accept the 
fact that if a rigid body move at all it moves as a whole, Wherein, 
l ask, does the finger and stone when in contact, or the engine and 
train when united, differ from a single mass! 

The truth is, the finger is not the force, nor the seat of the 
force; neither is the engine, in its case—both are the subjects of 
forces, just as much as the stone and train respectively, The 
finger is first acted upon hy a force, and being placed against the 
stone thereby simply adds to its mass; and if motion is possible at 
all, the two move together as one body—there is no relative motion 

ssible between them. So precisely with the engine and train. 

A familiar text-book illustration of action and reaction, and one 
having the additional merit of — | correct, is that of the man 
pushing his boat from the shore. e man is said to push against 
the shore—that we call action; the shore does not move, however, 
and his boat is pushed away in the opposite direction—that we call 
reaction. Here the two masses with which the force is concerned 
are the shore and the boat; and if motion takes place at all as the 
result of such force, it is relative motion—the t moves awa 
from the shore. If the man push against another boat instead, 
and both are equally free to move, they do so in opposite direc- 
tions, In a word, while action and reaction are equal and opposite, 
motions resulting therefrom are opposite also, and under certain 
conditions equal as well. From considering this simple illustra- 
tion we shall at once see where, in our former cases, action and 
reaction do really come in. Not between the finger and stone at 
all, but between the finger and stone together on the one hand, and 
the arm and body of the man on the other. The force itself is 
independent of both finger and stone; it is resident in the 
particular muscle employed. So with the engine and train; the 
force resides in the steam in the cylinder, and is exerted upon the 
cylinder cover, engine, and train en masse on the one hand, and 
upon the piston and other mechanism and the solid earth on the 
other hand. So always, whenever a force is exerted, there are two 
separate and independent masses standing in a complementary 
relation to one another, and it is between these that action and 
reaction alone takes place. It is not usual toseek to add clearness 
to the illustration of the boat and shore by speaking of another 
action and reaction between the man’s feet and the boat—such an 
amplification would scarcely prove helpful to the youthful student. 
Why, then, speak of action and reaction between the finger and 
stone ? 

My contention is simply that if it is right to speak of action and 
reaction between the two complementary masses or parts between 
which the force itself acts, it is wrong to speak of action and 
reaction taking place anywhere else ; nowhere else do the same 
conditions obtain as between such two parts, for there the force 
itself is, and not between any other parts whatever. Wherefore it 
savours of foolishness to speak of the stone pressing against the 
finger with an equal and opposite force, when there is only one 
force concerned, viz., that of the muscle employed ; and when the 
action and reaction resulting have already been considered as 
taking place between the two independent masses as wholes “— 
which the force is mutually impressed. Newton’s laws, as Mr. 
Muir says, are clear and correct. Our present working definition 
of force is sufficient for all practical minded persons. The only 
resistance the pull of the horse encounters is the friction of the 
cart ; when that friction exceeds the muscular force of the horse 
there is no motion, when it is less there is accelerated motion until 
equilibrium is established. This is the common and accepted 
teaching, and unobscured by difficulties, which if they exist at all, 
belong to the domain of metaphysics, will be found to be all- 
satisfying to professor and student alike. HENRY BARNES, 

Sunderland, 9th June. 





Srr,—I am afraid you do not perceive how you have laid 
yourself open to Professor FitzGerald’s charge. You say on p. 449, 
‘* Newton never said a word about two forces acting on one body. 
We never said a syllable about two forces acting on one body. 
There is one body A and one force B; the force B tries to impart 
motion to A, and Newton tells us that A resists that effort. There 
is only one force B acting on A, and A per se resists that force. It 
has no extraneous aid or assistance of any kind helping it to resist B. 
We have said, and do say, that the force B is invariably balanced 
by the resistance of A. This is what Newton said, as — as 
language can say it.” According to your statement, then: (1) A 
force A can act upon a body B without the intervention of another 
body; (2) a force Bcan be resisted by a body A per se. But a 
force B is invariably balanced by the resistance of A; .*. body A= 
resistance A. Here are the two horns of a dilemma, Again, 
Newton’s exact words are: ‘‘Actioni contrariam semper ed sequalem 
esse reactionem ; sive corporum duorum actiones in se mutuo 
semper esse wquales, et in partes contrarias dirigi” (Princip. 
Math, Axiomata, Lege J11.). To action there is always contrary 
and equal reaction, or the mutual actions of two bodies are always 
equal and in opposite directions, 

Williamson and Tarleton, ‘‘ Dyn.,” p. 56, paragraphs 68, 69, give 
avery clear statement of the third law. Since Newton’s days, 
however, departing from the elegant simplicity of his language, we 
find Earnshaw, 1844, ‘‘Dyn.,” thus: ‘‘ The third law of motion. 
The pressure which produces motion in any body is equal to the 
product of the mass of the body into the accelerating force,” p. 12 ; 
‘In the direct mutual action of two bodies the momentum lost or 
gained by one is equal to that lost or gained by the other. This 
was formerly the third law of motion, and was stated thus, ‘action 
and reaction are equal and opposite,’” p. 17. Was formerly! 
shade of Newton ! 

Potter, 1855, ‘‘ Mechanics,” p. 119: ‘‘The third law of motion. 
When a pressure acting on a body puts it in motion, the moving 
force, measured by the momentum generated in a unit of time, is 
proportioned to the pressure.” What some of our teachers have 
to answer for! Not but that their principles are connected with 
the third law. 

The greatest, and, perhaps, parent sinner is Whewell, 1832, 
“Dyn,” p. 25, law 3: ‘When pressure communicates motion 
directly, the moving force is as the pressure.” Page 34, law 3: 
“The third law is sometimes understood to be asserted in the 
expression that ‘action and reaction are equal and opposite.’ This 
assertion expresses a truth of statics, denoting pressures in 
equilibrium, ‘To make this assertion include the third law of 
motion, we must give to action and reaction entirely new mean- 
ings, namely, the momenta gained and lost!” However, in 1846 
—‘Notes to Princip.” p. 4—he had so far relented as to say: 
‘‘Newton’s expression that ‘reaction is equal and —_ to 
action’ is a simple mode of expressing the third law of motion, 
- by action and reaction we understand momentum gained and 
ost.” 


Parkinson, ‘ Dyn.,” p. 179, gives us as his third Jaw: ‘‘ When a 
force or pressure acts on a particle, the moving force on the particle 
13 proportional to the force or pressure acting upon it.” That law 
is a puzzle tome. On pp. 184-7, however, he refers to Whewell’s 
modified opinions, correctly quoting Newton. 

Goodeve and Blaikie, following Thompson and Tait, revert to 
Newton’s original terms. Goodeve (1877), ‘Princ. Mech.,” p. 40, is 
worth quoting: ‘‘There is surely no reason for restricting these 
terms ‘action’ and ‘reaction’ within mere narrow limits, when by 
extending them we can grasp some of the more subtle phenomena 
of nature.” 

_Newton’s own explanation is this, ‘If any person press a stone 
with his finger, his finger is pressed by the stone. . . . Again, 
if any body impi ge on another, whatever quantity of motion it 
communicates to that other it loses itself”—Scholium, “De Lege 








Motu.” Newton here deals firstly with stresses, secondly with 
the conservation of momentum, including with it the conservation 
of energy. ll stresses we believe now to be kinetic. Action and 
reaction are equal and opposite, must therefore be taken as meant 
—(1) When applied to stresses of every kind ; (2) when applied to 
the conservation of momentum ; (3) when applied to the conserva- 
tion of energy. 

The explanation of the horse-and-cart motion I take to be this: 
The horse has the power of moving his own matter, When matter 
is being moved stresses occur. The mass of the horse stresses the 
mass of the cart, which returns the stress equally and in the oppo- 
site direction, The two bodies being equally stressed through the 
traces, become relatively to another body—the earth—one body, 
asacouple. If the mass of the horse be greater than the mass of 
the cart, the horse will be able to thrust part of his mass forward. 
As the direction of the stress of the earth’s mass is at right angles 
to the direction of the stress of the extra mass of the horse, rota- 
tion of the extra mass of the horse round his feet will occur, and 
unless the horse puts his feet forward he will be rolled over in the 
direction of the resultant stress. The cart being a part of the horse- 
cart ay | moves with him. The principle of the conservation of 
energy then comes into play. I would not say that motion causes 
motion, but that motion is the sequence of motion. 

It follows from this that the principle of motion, with its 
corollaries, may be thus expressed. If a body of a certain mass 
(x + y) stress another body of mass (x) with a stress (c), and the 
total earth stress (a) (pull of gravity on 2. + y) be less than the 
total stressing force (/)) exerted by the stressing mass (x + y), rela- 
tive motion (of 27+ y) will occur in the resultant direction 
(V(b - ¢)? + (a)?). W. Munro. 

Chatham, June 10th. 





TUBULAR FRAME WAGONS, 


Sir,—In reading the columns of your valued journal of the 5th 
inst., I found on p. 451 a letter from ‘‘A Railway Shareholder,” 
criticising an article published in the Railroad Gazette in regard to 
myself and the tube-frame cars, and I feel I can do no better than to 
quote the answer I made to the Lailroad Gazette, to overcome the 
erroneous opinions that may be formed by those who read the 
letter of ‘‘A Railway Shareholder.” My answer to the Railroad 
Gazette was as follows, which I hope you will do me the justice to 
publish :-— 


‘* To the Editor, * Railroad Gazette.’ 


“ Sir,—In perusing the columns of your valued journal of May Ist, 1 
came across the peculiar letter of ‘‘C. W. K.,” dated China, February 2nd, 
1891, in which he ‘ sits upon me’ in the real English style, but in a pecu- 
liar Chinese way, as you will see by the letter herewith enclosed, which 
was published in the columns of Engineering of this city on the 17th ult. 
Why did not ‘C. W. K.’ write similarly to your es paper? 

**T also enclose my answer to his effusion, which, in justice to me, I 
hope you will permit to appear in your columns as conspicuously as you 
have permitted his attack to appear. On p. 307 of the same issue I see 
that you have practically taken up the controversy against me, and I 
desire to answer your criticisms. 

“You say * the first misrepresentation that one encounters in the paper 
of which ** C. W. K.” speaks is in its third paragraph. There Mr. Jefferds 
endeavours to give the impression that the ‘‘tube-frame” cars are 
standard in the United States.’ I give you herewith the whole of the 
third paragraph, which reads as follows:— 

“*There are many ways of building these wagons. Timber sole-bars 
have generally been considered the best, prior to the introduction of the 
tube frame now to be described. Frames made of channel iron or steel 
have been tried, but have been found too rigid ; any shock received by 
them from the road is immediately transmitted back again to the rails, 
and the vibration tells on the many rivets holding the frame together. 
With timber sole-bars the limit of elasticity is reached at loads of about 
20 tons, unless the wagon is made too heavy, in which case it has too much 
dead weight in proportion to the load it is to carry. In order to meet 
the requirements of modern railway goods traffic, which is being dealt 
with in America at only one-third of what it costs in this country, and in 
order to keep pace with the rapid increase in these uirements, by 
providing increased carrying capacity with diminished dead weight and 
with economy in repairs and less frequent renewals, some other material 
than wood is desirable for the construction of the wagons. Lightness and 
simplicity, combined with great strength and durability, are what is 
demanded ; and as iron and steel tubes have already been adopted for 
bridges and ships, so must they now be applied to the construction of 
railway wagons. A tube of any size has greater stiffness longitudinally 
and at the saine time also greater elasticity transversely than the same 
weight of metal in any other form ; so that at the present time the 
strongest and lightest goods wagons built in America, possessing also the 
greatest elasticity and the largest carrying capacity, are the tube frame 
wagons forming the subject of the present paper, designed by Messrs. 
Goodfellow and Cushman.’ 

“ Willa word of this paragraph be disputed by any engineer familiar 
with the subject? 

** You say in speaking of the tubular frame cars, ‘ They are in no sense 
the standard of a single railroad company in the United States.’ Who said 
they were? But now you have made the assertion I will state that the 
diamond trucks used in building them are the standard trucks used by 
all railways in the United States. You say, ‘The intimation that iron 
and steel channel frames have been tried and abandoned is gratuitous 
and misleading.’ I am ready to furnish you the names of some of the 
oldest and best engineers in the United Kingdom that have abandoned 
channel steel frames on account of their rigidity and gone back to wood ; 
and I can assure you from my experience and close observation that the 
abandonment of channel steel and iron frames will be general in the early 
future. 

“You say, ‘The statement about timber sills or ‘sole bars” is equally 
misleading. Most new freight cars are designed for from twenty-five to 
thirty tons, and all have wooden sills.’ My statement was this, ‘ With 
timber sole bars the limit of elasticity is reached at loads of about twenty 
tons, unless the wagon is made too heavy, in which case it has too much 
deadweight in proportion to the load it is to carry.’ I would ask, pray, 
what there is so terribly misleading about this statement ? 

“You say, ‘On p. 482 Mr. Jefferds says that the average life of the 
chilled iron wheel is 120,000 miles.’ I cannot imagine why you should so 
erroneously misquote me. What I did say-and the same is printed on 
the page you name—is, ‘the average life of these chilled tire cast iron 
wheels is 120,000 miles ;’ and I will add that we guarantee the wheels we 
use to run 120,000 miles under the tube-frame cars, where we would not 
warrant them to exceed 80,000 miles on any other type of freight rolling 
stock used in the United States. I will also state that for the old wheel 
and one dollar and a-half we will give any of our patrons a new wheel. 

“You say, ‘It seems hardly necessary to follow Mr. Jefferds further. 
We find in the first eight pages of his paper at least six important errors 
of statement.’ I claim that there is not one important error of statement 
in the whole paper, and no statement that I cannot and will not verify. 
You bring up one and say: ‘For instance, he says that a locomotive 
can haul a load of 1000 tons on forty ‘‘ bogie ” cars as easily as it can haul 
256 tons on thirty-two ordinary English cars. Really it is not worth 
while to attempt to refute such a statement, and it is very questionable 
if American freight cars would not add to the cost of working English 
traffic. If the average car load is two tons, there would be an obvious 
waste in carrying it on a car built for a load of thirty tons.’ 

** Well now, this is a fine send off for an American paper to give a Yankee 
that is 3000 miles away from home fighting the cause of science and 
Yankee ingenuity for the benefit of mankind and his pocket as well, for 
I can assure you that I am nota philanthropist nor a son of a philan- 
thropist. To explain the difference between moving a train of tubular 
frame bogie truck cars and a train of English wagons, I will say that 
English ——— have four wheels with axles fixed rigidly parallel to each 
other, which are fastened to the body of the wagons with rigid iron plates, 
so that every vibration of the wagon caused from lateral motion or 
unevenness of track jars the vehicle and its load, the same as every step 
taken by a man stiff with the rheumatism jars his whole frame, while 
the bogie truck adjusts itself under the frame of the car the moment it 
commences to move, the same as a boy’s legs do under his body, without 
shaking up the entire frame. One is dead weight, the other has life from 
its flexibility and elasticity. If a man falls dead upon the street and is 
stiff and cold, it will require three or four men to lift him, but if he falls 
in a fit and still has life one man could lift him up, because there is 
enough elasticity in his body to assist in overcoming inertia. English 
freight trains are generally made up with thirty-two wagons in a train, 
and in running on a tangent a lateral motion is always experienced. In 
their lateral motion the flanges of the wheels strike the rails first on one 
side and then on the other, and are accompanied in their momentum by 
the weight of the wagon and its load, increasing the force of the blow, 
increasing friction, and continually changing the direction of the wagon, 
which is always seeking a tangent other than that of the rails, all of 
which increases the power required to move the train ; while the bogie 
trucks in an American train are continually seeking the tangent of the 
rails, regardless of the body of the wagon, which minimises friction and 
reduces the power required to move the train. The power required to 





overcome the frictional resistance of an English train of four-wheeled 
wagons is about 9 Ib. per ton, as against about 3} Ib. per ton with a train of 
tubular frame bogie truck wagons, which run lighter and easier than the 
ordinary type of American freight cars, as can be ascertained from parties 
who are using them in the States. 

“It has been shown by a close observer in a paper read before the 
American Institute of Engineers, by Mr. Edward Bates Dorsey, that 
‘upon the Pensylvania Railroad each locomotive does more than six times 
the work, runs annually nearly twice the mileage, and with less than one- 
half the charges for traffic, earns nearly twice the revenue that a locomo- 
tive does on the London and North-Western Railway.’ If this state of 
affairs is not attributable to rolling-stock, I would ask, pray, what is it 
attributable to? 

«The statement that only two tons are carried on an average in English 
wagons is fallacious. From the reports of the railways to the Board of 
Trade, it will be found that 72 per cent. of the traffic of English railways 
is minerals that are carried in full loads, and 28 per cent. merchandise. 
It is of this merchandise traffic that an average of only two ton loads is to 
be obtained, but in order to shut out the American type of high capacity 
cars, the general statement that only two-ton loads can be obtained is 
made to apply to the whole traffic. In conclusion, permit me to say that 
during the past three years I have had built and shipped from America 
many hundreds of the Goodfell and Cush tube-frame cars to 
various parts of the world, and they are working their way and will make 
themselves known wherever they go; but to nullify all adverse state- 
ments in regard to this rolling-stock, I og oor to invite the principal 
cai nited Kingdom to witness 





rriage and wagon superintendents of the 
the building of one of these cars at our works at Barrow-in-Furness, and 
to see it tested in every way and then break it down, so there will be 
no question about their merits or cost of repair. 

“*T hope you will do me the justice of publishing this communication 
and the annexed letter from ‘C. W. K.,’ and my answer thereto. 

‘*18, Bishopsgate-street Within, “M. R. JEFFERDS, 

London, E.C., May 20th. 





CEMENT TESTING. 


Srr,—In your leader on ‘Cement Testing” in THE ENGINEER 
of May 15th, the writer says, ‘‘In cement there is neither chalk, 
nor clay, nor lime, but certain calcium silicates and aluminates 
formed by their interaction.” Does this mean that there are not 
aluminium silicates also in considerable quantity as well as calcium 
silicates? Further on it is stated that ‘‘on mixing Portland 
cement with water, the re-actions which cause it to set, and 
eventually harden, involve the liberation of a considerable quantity 
of lime, not as caustic lime, but as calcium hydrate.” Why should 
not this calcium hydrate be as dangerous as free lime in cement, 
for the free lime becomes calcium hydrate as soon as water is 
added? It occurs to me that the subsequent bursting of cement 
which has — passed the ordinary tests satisfactorily is not 
necessarily due to free lime, but may sometimes be attributed to 
some obscure cause which has hitherto baffled both chemists and 
engineers. Some years since I had to reject a cargo of cement 
which passed the usual tests, but some of the samples later on 
showed symptoms of bursting, since amply confirmed by lapse of 
time. A well-known expert, however, certified that this cement 
when treated in his apparatus for determining the soundness of 
cement showed no signs of either contraction or expansion, and he 
was of opinion it was a perfectly sound cement. Again, why should 
the testing of cement be complicated by mixing sand with it? I 
know it is the fashion now to do so, and it may perhaps induce 
manufacturers to make finer cement than otherwise they would be 
inclined to do; but this object may be obtained by other means. 
Testing mortar in place of pure cement introduces a fresh element 
of uncertainty, for unless some public department supplies sand of 
a perfectly uniform quality to all requiring it, the sand test cannot 
possibly be uniform throughout the kingdom. I have never seen 
any evidence that the adhesion of cement to itself in the neat state 
is an inferior test of its strength to its adhesion to sand in the form 
of mortar, and until this is proved it is undesirable to introduce a 
fresh element of uncertainty into the task. Ido not write with 
the object of finding fault with your leader, but with the object of 
gaining further information, for its author is obviously far better 
informed on the subject than AN ENGINEER. 

June 4th. 


{Our correspondent’s idea that aluminium silicates are present 
in considerable quantity in Portland cement is erroneous, Pro- 
vided the burning of the cement be efficiently performed, the 
decomposition of the aluminium silicate—clay—in the raw material 
and its combination with the lime from the chalk to form calcium 
silicates and aluminates, is very nearly perfect. It must be remem- 
bered that the alumina in Portland cement plays the part of an 
acid in precisely the same manner as the silica. With regard to 
his question as to the calcium hydrate liberated during the setting 
of the cement, and his comparison of the behaviour of this sub- 
stance with that of the free lime present in an unsound cement, 
we would remark that it is the slow slaking of the latter after the 
cement is in place that causes failures. It would be rash to deny 
the possibility of other causes, but we have strong reason to believe 
that this is by far the commonest and most fatal. The failure of 
the test for soundness referred to, is only one instance of the 
necessity for some more accurate criterion, such as the Deval 
method. We fear our correspondent is a little behind the times 
in objecting to sand tests, the advantages of which are well esta- 
blished, but in doing so he has touched on a point of some interest 
—the need for uniformity in the sand itself. A true standard 
sand, such as that used in Germany, would be a real boon to 
cement testers and users.—ED. E. ] 








AMERICAN SOCIETY OF 
ENGINEERS. 


THE following ‘‘ Topical Questions’’ have been suggested 
for the Providence meeting, June, 1891 :— 


What limits are there to the speeds of a hot-air or caloric engine? 
What is the least and the greatest number of revolutions per 
minute about which you know in such engines ? 

How many times per minute can a dash-pot apparatus be lifted, 
such as is used with Corliss valve gear ? 

Which is the better economy in a foundry cupola: to melt 
rapidly, producing a relatively cool iron, or to melt more slowly, 
producing hotter iron. 

Have you had any experience in out-door work at night, in 
wind and storm, with portable apparatus for light in large 
quantities, other than electric light ? 

What is the best design for line shafiings, transmitting over 
50-horse power, permitting them to be stopped and started on any 
floor without interfering with the motor or other shafting ? 

What is the best method of correcting for the superheating of 
steam in figuring a boiler test ? 

In arranging chimney stacks for a battery of boilers, is it best to 
use one for each pair, or a larger chimney for the entire battery ? 

Will there be any difference in the size of the chimneys required 
when the boilers are the ordinary tubular type, or of some of the 
water-tube forms ? 

What is the best form of cylinder lubricatcr for engines carrying 
140 Ib. of steam pressure or over? 

What are the maximum safe speeds for hoisting and traversing 
in an overhead travelling crane in a machine shop ? 

Is there any advantage in using a circulating device for the 
water inside a boiler, particularly of the three-furnace Scotch 
form? 

Is there any best way to group the tubes over the cylindrical 
furnaces of a Scotch boiler? 

Can a water pyrometer be made to work successfully for high 
temperatures ! 

ill a forced circulation of air under a floor near the ground 
prevent decay of the woodwork and floor timbers ? 

Why should anyone cut a jin. bolt with twelve threads to the 
inch? Is there any objection to the United States standard of 
thirteen threads ? 

Have you any facts to show that there is a molecular change in 
metals when their temperature is raised or lowered ? 
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TRIPLE-EXPANSION ENGINES, H.M.S. PHILOMEL AND PEARL 


EARLE’S SHIPBUILDING AND ENGINEERING COMPANY, HULL, ENGINEERS 
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39in. diameter. 
the engines :— 
High-pressure cylinder .. 


The following are the leading dimensions of 


£0}in, 


Medium-pressure cylinder 45in, 
Low-pressure cylinder 68in. 
rea 83in. 
Connecting-rod centres .. wa 8ft. 6in. 
Piston-rod diameter.. .. .. .. Tin. 
Crank shaft, external diameter .. fin. 

” » — interna ate ee 5j}in. 
Cooling surface in each condenser 4000 sq. ft. 


; 27hin. 
66 46 oe. ee ce: se See 

Steam at 155 1b. pressure is supplied by four double-ended 
return-tube steel boilers, placed in pairs in separate boiler 
rooms, divided by an athwartship bulkhead. These boilers 
are 11ft. Gin. mean diameter, by 17ft. 3in. long, fitted with 
four Fox’s corrugated furnaces, 3ft. Gin. internal diameter 
each, with an independent combustion chamber and nest of 
tubes, the draught of which may be controlled by dampers 
fitted in the uptake. The tubes are 2hin. external diameter, 
by 6ft. 3in. between the plates, and the length of fire bars 7ft., 
the grate area in one boiler being 100 square feet and the 
number of tubes 576, which have a surface of 2355 square 
feet, giving a heating surface of 2770 square feet, or 
a total heating surface in the four boilers of 11,080 
square feet. The boilers are fed by four Tangyes direct- 
acting pumps, two of which are placed in each boiler room, 
and deliver water to them from the feed tanks, &c,, through 
independent systems of pipes. Air is supplied to the stoke- 


Air pump, diameter .. 


” » stroke 


i, a) 
q Pg 
ie \\ 


= 





holds— which can be closed down air-tight—by eight 66in. fans ; Mr. Arnold Taylor, an inspector of the Local Government 
capable of maintaining a pressure equal to 2in. of water when | Board, on the 2nd inst. This sum is required for the purpose 
the boilers are under full steam. On the occasion of the | of carrying out a complete scheme of sewerage throughout 








trials, however, the air pressure was limited by the Admiralty 
to 1jin., a reduction that would very materially affect the 
power-registering capabilities of the engines, which, under the | 
original conditions of the contract should develope 4500 indi- | 
cated horse-power under natural draught and 7500 indicated | 
horse power with 2in. air-pressure in the stokeholds; but it | 
will be seen from the diagrams that these amounts, notwith- | 
standing the restrictions, were much exceeded, the mean ! 
totals being respectively 5139 and 7820 indicated horse-power. 
Full particulars of the half-hour records will be found pub- | 
lished with the diagrams on page 466. Of the working of the | 
engines themselves the greatest satisfaction was expressed, | 
and certainly Mr. A. E. Seaton—the general manager and a | 
director of Earle’s Co.—the designer, and Mr. W. B. Dixon— 
engineer manager—under whose personal superintendence | 
the trials were conducted on behalf of the contractors, have | 
reason to feel proud of the results that have attended their | 
efforts to give to the Navy an engine of high power combining | 
lightness with strength, and characterised by smoothness and 

trustworthiness when running at high speed. 








BoRoUGH OF RAWTENSTALL.—An inquiry into an application 
by the Rawtenstall Corporation for sanction to borrow 
the sum of £52,000 was held in the Municipal offices by 





| the district, in accordance with plans prepared by Mr. J. E. 
| Swindlehurst, C.E., borough engineer of Burton-on-Trent. Mr. 
Swindlehurst explained the proposals in detail to the inspector, 
and it is intended—as soon as sanction has been obtained—to 
proceed with the work. ‘This will embrace the construction of 
about thirty-eight and a-half miles of brick and pipe sewers, 
varying from 3ft. to 9in. in diameter. The carrying out of the 
work has been placed in the hands of Mr. Cutler, C.E., the borough 
surveyor of Rawtenstall. 

THE S.S. Scot.—The Union Steamship Company’s new twin screw 
steamer Scot, 6850 tons gross register, which has been built-by Messrs. 
W. Denny and Bros., Sechee, left the Clyde, as already stated, 
with a party of Government officialsand gentlemen on board, on Satur- 
day, May 30th, and after a pleasant trip—Holyhead and Plymouth 
being called at ex route—arrived at Southampton on Monday after- 
noon, the lst inst. On the 8th inst, the Scot ran her official trials 
on the measured mile at Stokes Bay, near Southampton, and 
realised a mean speed of 18°9 knots, which is considerably in excess 
of the speed attained by any steamer employed in the Cape trade. 
The horse-power developed was 11,656. It is proposed to bring 
the Scot to the Thames in the course of a week or so, in order to 
afford merchants, shippers, and others the opportunity of inspect- 
ing this latest magnificent addition to the mercantile marine. The 
Scot will carry the mails from Southampton on Friday, July 24th, 
and it is anticipated that on this, her first veyage, she will make 
the passage to Cape Town in considerably less time than has been 
performed by any previous steamer, and possibly subsequent 
voyages may be performed in still less time. 





JUNE 12, 1891, 


THE ENGINEER. 


466 


. GELE dH 1®7°L aneeeacieeeiliadmbamamdaimimndieea S80% SHI 1870 
Gey amg BEG 1/8207 pauiquio7 “ —— 


2-6EIS 





OZB8L 





BeSZ ao Ht 18901 














99:-b/ A 
92bI A 














$Q/ G Saud waniaray 





$9; Zi Saud swDarzoay | S9/ 2) Sud soAraray 














* 42270) paulqwo7 


’ Z6SZ 1?70L — ~azanfug aq 














sS-Ol JW 
€-Z206 dH i 








“SQl & Saud uaarlazay 



































eae 


Pa S9/ bbe Saad saaiaIay 


SOlE9 Saud waniz2ay SO/ p9 Saud uania2ay 











‘SQl bb Saud waaiaoay 














eS eee 


“f GLES J W \J 












QS0/ dH! 





G 6&7 SAaY 
YLlZ wnnoer 






2-L£9/ SABY 


S:O09/ ‘SADY 











§-/¢/ Saay 
ZZ WANIPA 

























G 9Z7ZWNNIe, G SZ unnoeEyp 
SQUIEG/ “wRaIS — rm SQ/EG/ wue—arS Sb/ users 6e/ wees 
euibua pausogue79g 4OO4 SCY ge YONeLl SUBIOBIG auibur OY auibua pueoque7s UuNoY 4IBY y/ “aye, weubeig authua Woy 
‘sjouy ¢.6, ‘drys jo peodg ‘sjouy ¢z.9T ‘drys jo poodg 
CGAL °° <t #RURP 0%) Ey FenOt ORD GiOp °° °° °° «°° (°° “ET [e903 ss0rp 
£968, BLLel"* ** — aomod-os1oy poyworput [JO], 109% «PPPS ** «** ~—- AoMod-oss0y poyworpUr [BIO], 
“90148 PLL S8OPT|** MO'T *oy014s Tg8 |°° AAO'T | 
LT “erp, 1g ‘dumdary a PZET|" age | | ** zomod-osioy poysorpuy ubL x “erp , 84g duand ary | PIG ** UINIpeTy ** qomod-ostoy poysorpuy | 
ZSOT| OFOT|\’* Yat a | ee ysiy | 
‘MrT | L-bL | 9-6E [tt MOT / PM cas ‘* MOT) : 

“UUNIPeTT (HO-8IND | 6-1g |**umrpey, pstopuryAo uy oanssord avoyy eer cM ypen | yo-s9ny **urmipoyy ;saopurtfo ur ornssoad uvoyy SMOMSATgEKO 
“iH 89 |" wa) Railen aa W3tH War) ‘ 
‘(1asuepuoo yowe) | 6-6ST |"* °° ** ** smongnpoAed ys nod-s1B4 *(aosuepuoo yore) ea. suonnpoaer =“ [7noYy 

‘ $ Zurjoo mee if? = §©. fee te eee OOF ‘eoRjans Sarjoog * **umnnova =“ 
OOOP “908jA0 ? Tl 0 ee .T , * Py ee ee ee oe ernssead Ive “ jo 3 “gp I 2 a fs ** emnssord are “ jo 
WB FOS | 6st = uloor-ou13u0 ie “ ? WB GB OMS | wloor-oulsue oe #8 
.89 “0 ‘408 ‘sxopartsg aot esl r+ s+ 99 sz9TIoq UT UrBOyS TROTY ee ea 189 “9h “408 ‘saopuytso | : si0jioq ut wrvoys uvoyy | ) SHMSOY JO UB 
‘410g |", ong ‘410d "PARAS 








‘I68T ‘(06 HOUVI “IVIUL LHOAVUG GAAOUOT IVIOIZMO NO NAMVL SNVUDVIA | 
(‘pop abvd vas uordrwosop soz) 


TUVHd GNV TUWNOTIHd ‘S'N'H 


‘16ST ‘LE HOUVIN “IVINL LHDAVUC IVUALYN 


TVIOIWMAO NO NUMVL SNVUDVIG 








June 12, 1891. 


THE ENGINEER. 


467 














RAILWAY MATTERS. 


Tye concession granted to Jose Arco for the con- 
struction of the Oaxaca Coast line has, says Railway News, been 
signed by the Department of Public Works of Mexico, 


Tue latest scheme for a railway through the Euphrates 

Valley is one projected bya Belgian syndicate at Constantinople, who 

ropose to run @ line fromthe Sea of Marmora, Comp natolia 
and Kurdestan, and so to the shores of the Persian Gulf. 


Tye Baltimore and Ohio Railroad is placing some con- 
siderable contracts for new passenger equipment with the Pullman 
Car Company. As English firms are making cars for European 
railways, why should they not convert the Americans by making 
cars for their railways ? 


Prizes have been offered by the Verein fiir Fisenbahn- 
Lunde, of Berlin, for the best historical account of any part of 
the Prussian railroad system. The aim is to secure a history of the 
complete system, but to lighten the task by thus dividing the 
work up into sections, The essays must be written in the German 
language, and must be handed in by May Ist, 1892, A committee 
of judges will be appointed by the society. The amount of money 
available for prizes is 2000 marks, 


Acorrespondent of the Standard, writing from Constan- 
tinople, June 2nd, says an Imperial iradé was issued yesterday 
granting to Baron de Macan, the representative of Cockerill and 
Co., of Belgium, a concession for the construction of a line of rail- 
way connecting the Black Sea with the Mediterranean. The line 
starting from Samsoun, will pass through Sivas and Cwsarea, and 
have its terminus at the Gulf of Alexandretta. The system, with 
its various branches, will consist of about 1800 kilometres, 


Tue length of the Swedish State railway now under 
working is 2613 kiloms. The private railways were increased last 
year by about 500 kiloms. their total length at the end of the 
year being, therefore, 5423 kiloms. The entire Swedish railway 
system is thus 8036 kiloms, whilst under construction are some 
500 kiloms. The number of stations at the end of last year was 
295, whilst the rolling-stock consisted of 390 locomotives, 850 
passenger cars, 8650 goods trucks, 120'military baggage wagons, 
mail cara, &c. There is thus 0°78 of a locomotive per mile open. 


Or the 40,000 switches and level crossings of lines on 
the passenger lines of the United Kingdom about 36,000 were 
shown in the last annual report as protected by interlocking, thus 
leaving only one in ten to be protected. Of this 40,000 it is stated 
that 23,160 are sliding connections, and apparently {8 per cent. of 
these are provided with safety points—throw-off switches. Kighty- 
one per cent, of the passenger train vehicles were fitted with 
approved automatic brakes, and 15 per cent. were fitted with a 
continuous brake of some sort, leaving only 4 per cent to be fitted. 
These statistics are all more than a oa old, so that the actual 
work yet to be done may be considerably less than appears on the 
surface. The Government has been very lenient in applying the 
pressure of the law, 


Tue record of train accidents in America in April 
includes 67 collisions, 108 derailments, and 6 other accidents, a 
total of 181 accidents, in which 56 persons were killed and 149 
injured. These accidents are classified as follows by the Railroad 
Gazette:— Collisions: Rear, 26; butting, 19; crossing and miscel- 
laneous, 22; total, 67. Derailments: broken rail, 1; loose or 
spread rail, 5; broken bridge, 7; defective switch, 7; defective 
frog, 1; broken wheel, 2; broken axle, 10; broken truck, 4; fallen 
brakebeam, 4; broken car, 1; bent axle, 1; open draw, 1; track 
repairers, 2; misplaced switch, 6; careless running, 4; bad load- 
ing, 3; cattle on track, 5; landslide, 1; malicious obstruction, 5; 
fareage { misplaced switch, 1; sand drift, 1; unexplained, 36; 
total, 108. Other accidents: boiler explosion, 5; other causes, 1; 
total, 6; total number of accidents, 181. 


THE railroad department of the Swiss Government has 
recently issued a circular letter to the various branches of the 
Swiss Railroad Union, directing attention to the growing import- 
ance of standard methods and appliances in the railroad service, 
and to the good results which have already been achieved by their 
partial adoption. Stress is, however, laid upon the fact that in the 
permanent way of the various Swiss railroads there is still a marked 
dissimilarity, owing not only to the older forms of construction, 
which are happily gradually disa ring, but to variations also in 
the practice of recent years. While the later methods are com- 
mended as tending to greater safety and general improvement in 
railroad management, prominence is given to the desirability of 
uniformity in practice among the different roads, and the officials 
are directed to take the matter under consideration, and to 
determine upon proper resolutions with this end in view. 


OF all the railroad statistics of the world, perhaps none 
—says the Railroad G zette—are more remarkable than those of 
British India, and none are in better shape for comparison with 
those of our own country. The mileage at the end of March, 1889, 
was 15,245; 869 miles were added during the year 1889-90; ‘‘minor 
corrections” reduce the total to 16,095 at the end of March, 
1890, A little more than 1000 miles are the property of native 
States; of the remainder, 5000 miles are owned and worked 
by the State, 6000 miles owned by the State but worked by 
companies, and not quite 4000 miles owned by companies, either 
‘guaranteed ”” or “‘ assisted.” The financial results to the State 
are not favourable. About 1000 miles of line is double track, 
nearly all of this being operated by companies, About 9500 miles 
is of the Indian “standard” gauge of 5ft. 6in.; most of the 
statistics of equipment are as follows:—Locomotives, 3662; 
passenger cars, 9940; freight cars, 46,065. This is equivalent 
respectively, ed 100 miles, to 23, 62,and 288. The corresponding 
figures per 100 miles of line in the United States are +—Keosine” 
tives, 19 ; passenger cars, 17 ; freight cars, 557. 


Writinac on the proposed new line of railway to 
London, a correspondent of the Leeds Mercury writes :—‘‘ As there 
is every appearance that the Bill promoted by the Manchester, 
Sheffield, and Lincolnshire Company for a new line of railway to 
London, vid Chesterfield, Nottingham, Leicester, will be successful, 
more than ordinary interest is being shown with ct to the 
early future, for there is no question that the construction of the 
proposed line would affect the coal traffic to London by railway 
from the West Riding collieries, as well as to other large and 
important markets in the Eastern Counties, as well as in the 
North-East of England. At the present time the Manchester, 
Sheffield, and Lincolnshire Company, under agreement, take the 
coal from the South Yorkshire por Bn to Doncaster, and then 
put it on to the Great Northern and Great Eastern lines. The 
distance varies from eight, or nine, to sixteen miles, most going 
from the shorter distances, and for this service the Manchester 
and Sheffield has received at the rate of about 1s. 4d. per ton. 
This makes a considerable hole in the charge of 7s. 2d. for 
carrying the ton of coal to the metropolis. This, it is expected, 
will in a great measure be done away with, if not altogether, and 
coal obtained more directly for the two companies named. Don- 
caster may be said to be the centre of a vast, and, as yet, unworked 
coalfield, the mineral itself resting under the magnesian limestone, 
and which has not as yet been pierced in any part of the district. 
It may be assumed that even the Great Northern will take more 
coal from Derbyshire than it has hitherto done to the neglect of 
South Yorkshire, and by so doing terminate the impost of 1s. 4d. 
per ton paid to the Manchester and Sheffield Company for getting 
the coal wagons between Doncaster and Barnsley, and carrying tne 
loaded ones to the former place, and the railway companies 
interested are not likely to be greatly disconcerted if such should 
be done, for it is a rather serious matter to convey trains of empty 
wagons 160 miles or more without charge.” 





NOTES AND MEMORANDA. 


Accorpinc to the Registrar-General’s return, the 
population of Edinburgh is stated to be 261,970 and Glasgow 
567,143, The estimated population for Edinburgh was 275,436; 
Glagow, 532,282, 


THE deaths registered last week in twenty-eight 
great towns of England and Wales corresponded to an annual rate 
of 28°3 per 1000 of their aggregate population, which is estimated 
at 9,388,441 persons in the middle of this year. The rate varied 
from 16°5 at Norwich to 39°7 at Manchester, At Birmingham it 
was 38°2, and at Oldham 39°4, 


AccorpING to the report of Mr. W. J. Dibdin, F.I.C., 
F.C.8., on gas supplied to London during the week ending 30th 
May, 1891, there was one occasion on which the illuminating 
— of the gas was below the standard, viz. :—On 25th May, at 

wisham, 15°5 candles. The pressure of the gas supplied by the 
Commercial Gas Company, as tested in Burdett-road, bE, on 27th 
May, at 5.35 p.m., was 1°2in, 


OFFIcIAL returns show the population of Poland to be 
8,256,562, excluding troops. As the area is 72,783 square miles, 
the average density of the population is 207 inhabitants to the 
square mile. There are 114 towns in Poland, but only two, Warsaw 
and Lodz, have a population of over 100,000; one, Lublin, has 
about 50,000, and the remainder average from 5000 to 10,000 
inhabitants, Seventeen per cent, of the total population is urban. 


Tue black acid tar resulting from the purification of 
crude petroleum has always been a source of trouble to refiners, 
A new process consists in adding iron filings in sufficient quantity 
to neutralise the acid. The mass is then treated with water and 
— of iron recovered from the liquors, The tar is distilled 
yielding a naphtha, the resulting bitumen being nearly equal in 
quality to native bitumens. A contemporary says it is an excellent 
— combining the properties of india-rubber and gutta- 
percha. 


A metHoD for determining the absolute density of a gas 
is described by Mr. Joly—Phil, May. The method proposed is to 
weigh the gas in a strong copper sphere under a pressure of twenty 
or moreatmos. A portion is then allowed to enter a volumenometer 
of 1—2 litres capacity at atmospheric pressure. Volume, pressure, 
and temperature are then read off, and the sphere, with its 
remaining contents, again weighed. ‘Thus, all the data necessary 
for a density determination are obtained. The author considers 
the experimental error to affect only the fifth significant decimal. 


In a method which is recommended of determining the 
flashing-point of heavy mineral oil, the oil cup and cover of the 
ordinary “‘ Abel” flash-point apparatus is employed. The cup is 
filled with oil in the usual manner, and the rate of heating is to be 
such that at least fifteen minutesare taken in raising the temperature 
of the oil to 300 deg. Fah. In the event of a dispute arising as to 
the correct flashing-point of a heavy mineral oil, the question, it is 
proposed, should be decided by means of the ‘ Pensky-Marten’s” 
apparatus, described in the Journal of the Society of Chemical 
Industry. 


Unpber the title of ‘“ Pantobiblion,’ Mr. A. Kersha, 
civil engineer, Fontanka 64, St. Petersburg, is making yet one 
more attempt at a periodical containing a classified list of technical 
and scientific books, together with a certain number of reviews of 
such books, written in the language of the original work, and a 
classified abstract of the contents of the various technical journals 
issued in all parts of the world. In form it somewhat resembles 
the Review of Reviews, and it is very well done, but the prospect 
of having to read through nearly 300 pages of highly concentrated 
literary extract every month is appalling. Messrs, Swan, Sonnen- 
schein, are the London agents. 


Tue deep well at Wheeling, W. Va., is to be continued 
to the depth of one mile, and possibly farther. The well is now, 
says Engineering News, the third deepest in the United States. It 
has been sunk to a depth of 4108ft., and is said to be the only well 
which has ever been drilled in horizontal strata to a depth 
approaching this without striking veins of water. For this reason 
it offers an unusual opportunity for investigating the temperature 
of the earth’s crust at great depths. The U.S. Geological survey 
is therefore a with the Wheeling Development Co. 
in sinking the well deeper, and Major Powell has detailed Dr. Wm. 
Hallock to make temperature observations as the work progresses, 


Ar a recent meeting of the Brussels Academy of 
Sciences a paper was read on ‘‘ Researches on the Velocity of 
Evaporation of Liquids at Temperatures below their Boilin 
Points,” by M. P. de Heen. The first part of this paper was rea 
at the January meeting. The results are now given of experiments 
on the variations of the velocity of evaporation with the hygro- 
metric condition of the current —_ The whole of the 
observations show that the velocity of evaporation, v, of a liquid 
surface acted on by wind may be expressed by the formula (v = 
AF (100 —0°88f) ./ V) where A is a constant, F the tension of 
the saturated vapour at the temperature of the liquid, and V the 
velocity of the current. 


One of the longest tunnels in the United States is said 
to be the Centralia drainage tunnel, near Ashland, Pa., which is 
now practically completed. It was built to drain a number of coal 
mines in the Centralia basin in the anthracite region. The main 
tunnel is 6000ft. in length, and is 7ft. by 1lft. in section. Exten- 
sions and branches to reach various mines which it is to serve are 
about 3800ft. in length, making the tunnel some 9800ft. in all, to 
which some further additions will be made. With the completion 
of this tunnel a number of the local mines can be extended, and it 
will be possible to continue the working of the celebrated Mammoth 
Vein, on which very little has been done for some time past on 
account of the great expense of pumping. 


Ir has been found that for timber in mines, marine 
work, and rough structures, creoscte is the best preservative. It 
is not, however, adapted for fine carpentry work, since the wood 
cannot be easily worked, nor will it take paint and varnish. 
Naphthaline has been tried for general carpentry work, and, it is 

1 d, with The Chemical Trades’ Journal says: ‘‘ The 
process consists of placing in a tank of melted naphthaline the wood 
to be treated, the time of the bath being from two to twelve hours, 
according to the size of the piece of wood. The naphthaline acts 
by displacing the sap, owing to the destruction of the albumenoids 
in the wood. The timber is thus made entirely antiseptic, so that 
it is said neither damp nor insects will attack it.” 


At a recent meeting of the Physical Society, a paper 
was read ‘‘ On an Apparatus for Measuring the Compressibility of 
Liquids,” by Mr. 8S. Skinner, M.A. The apparatus consisted of a 
large spherical flask with a long narrow neck containing the liquid 
to be experimented upon, the lower part of which was in communi- 
cation through a stopcock and flexible tube with an adjustable 
reservoir. By raising or lowering the latter, the flask could be 
easily filled or emptied, or the quantity of liquid adjusted. The 
flask was inclosed in a bell jar, whose interior was in communica- 
tion with a pump and barometer gauge. So sensitive was the 
arrangement that the compression of water produced by blowing 
into the jar caused the liquid to descend about one centimetre in 
the neck of the flask. This movement corresponded with a change 
of volume of about half a millionth. The co-efficient of compres- 
sibility had been tested at different temperatures, and the results 
were not very different from those obtained by Tait and others. 
The influence of salts in solution in changing the compressibility 
had also been tested, and a great difference in this respect found 
between electrolytes and non-electrolytes, 








MISCELLANEA. 


THE Meteorological Sdciety gives notice of its removal 
to 22, Great George-street, Westminster, S.W 


Mr. Wiiiram Farrtey, Assoc. M. Inst. C.E., engineer 
and surveyor to the Kettering Local Board—formerly of the 
Burgh Engineer Department, Edinburgh—has been appointed to 
the Richmond Main Sewerage Board. 


Unper the auspices of the Newcastle-upon-Tyne Asso- 
ciation of Students of the Institution of Civil Engineers, an 
excursion to the Manchester Ship Canal has been arranged to take 
place on Friday and Saturday, June 26th and 27th, 


Ir is said that the Etruria, built five years ago, and 
only two years since a crack ship, is so much out of date with 
regard to economical engine power, that it has been decided to put 
in triple-expansion engines, involving new boilers, and expenses 
that may be taken as approaching half the value of the ship. 


A FOREIGN observer defines the rule-of-thumb, thus: 
* You lift up a foot rule, place your thumb at zero, and move it 
along inch by inch until you think it is time to stop, a process 
known as ‘thinking what to do’ by some of the members of the 
engineering trade.” It is a dangerous practice for amateurs. 


Ir is reported that in sinking cylindrical iron bridge 
piers in Brazil, one of them had been sunk 40ft. in impermeable 
white clay, when, after it had stood dry several hours sincepumping, 
a man went down to digand was suffocated, presumably by 
carbonic acid gas, which also overcame a companion who attempted 
to rescue him, so that both died and were brought up by a diver. 


Tue Bath and West of England Show terminated on 
Monday night, having been a great success. In all 75,695 persons 
paid for admission, these numbers having been exceeded only 
twice in the history of the society—viz., at Bath, in 1877, when 
76,477 persons paid for admission ; and at Bristol in 1886, when the 
attendances numbered 100,579. In all £5575 was taken at the 
gates, against £2663 at Rochester last year. 


Tue heaviest single article exhibited at the Royal Naval 
Exhibition was successfully carted to its destination by the Great 
Northern Railway Company on Saturday week. The exhibit con- 
sists of a hollow forging, technically known as a gun hoop, from 
the works of Sir Joseph Whitworth and Co., Manchester. It is 
23ft. long, weighs 34 tons, and was hauled from King’s-cross 
station to the Exhibition by a team of twenty-six horses. 


WE have received a copy of the balance-sheet and the 
directors’ report of Head, Wrightson, and Company, which has 
been issued to the shareholders. The contents justify very high 
praise on the management and conduct of the works. The total 
profits of the year’s working reach £33,532, the total capital 
involved being £360,000. After paying interest on debentures 
and on purchase money and other charges, the profit at disposal is 
£18,109 12s. 


Unper the will of Dr. Fothergill (1821), funds were 
bequeathed for the offer of medals by the Society of Arts, for sub- 
jects, in the first instance, relating to the prevention of fire. A 
Society’s gold medal, or £20, is now offered for the best invention 
having for its object the prevention or extinction of fires in theatres 
or other places of public amusement. In cases where the invention 
is in actual use, reference should be made to places where it could 
be inspected. A full descripticn of the invention, accompanied by 
such drawings or models as are necessary for its elucidation, must 
be sent in on or before the 3lst December, 1891, to the secretary 
of the Society of Arts, John-street, Adelphi, London. 


A FEW years ago a new pumping station was erected 
for the St. Alban’s waterworks, and the necessary supply was 
derived from a 7}in. artesian tube well 150ft. deep into the chalk 
formation. Exhaustive pumping trials were made to test the yields 
and 18,000 gallons per hour was readily obtained, and an unfailing 
supply has been drawn from it eversince. The requirements of 
the district having increased, the company decided to bore a 
duplicate well, and this, as in the case of the former, has been 
carried out by Messrs. LeGrand and Sutcliff, London, an equally 
copious yield being the result. Although the wells are only 70ft. 
—, pumping from one well only lowers the head of the 
other 6in. 


A 1041. all steel armour-plate, made by Messrs. Vickers, 
Sons, and Co., River Don Works, has been tried with satisfactory 
results on board the Nettle at Portsmouth. The shots were fired 
from a 6in. gun with a charge of 48 lb. of powder, and were three 
Holtzer armour-piercing projectiles, and two Palliser projectiles, 
weighing each 100 1b. he plate stopped all the projectiles. The 
first Holtzer remained in the plate, the second rebounded broken, 
and the third rebounded unbroken. The two Pallisers were broken 
up. In the plate were no cracks beyond fine ones extending 
radially not more than 5in. at the utmost from the inner edge of 
the fringe raised by the impact of the shots. This plate was the 
trial plate from those now being made by Messrs, Vickers for 
H.M.S. Centurion. 


A company has been formed in France, under the 
French law, to acquire from Messrs. Humber and Co., the well- 
known bicycle and tricycle manufacturers, of Coventry, m, 
Notts, and Wolverhampton, the goodwill and assets of the com- 
pany’s French business. The Coventry company, as at present 
established, will receive a large amount in fully paid shares of the 
French company, and will largely control the board. The parts of 
the Humber cycles to be put together in France are to be supplied 
by Humber and Co. at an arranged tariff of prices, which will 
greatly minimise charges both for freight and duty. The directors 
believe the proposed agreement will be advantageous to the 
Coventry company, and the shareholders are to be called together 
for the purpose of ratifying the provisional arrangements. 


At the quarterly meeting of the Council of the National 
Association of Colliery Managers, held on Saturday at Barnsley, Mr. 
W. Fairing, F.G.S., mentioned that the average loss of life during 
the last forty years had been 1057 perannum. It wasrathersingular 
that nearly every year there were about a thousand people killed in 
coal mining operations, but whilst the average number of lives lost 
had been about a thousand, there had been a considerable increasein 
the outpat of coal, and a considerable increase in the number of 
peopleemployedinmining. Inthe year 1851 there were 216,217 men 
employed ; in the year 1890, 613,253 men were employed. Nearly 
three times as many men were employed in the year 1890 as in the 
year 1851, whereas the loss of life was about the same, showing 
really, to put it in a fair way, that coal mining was more than twice 
as safe now as it was in 1851, 


Tue works at Wednesfield, near Wolverhampton, of 
the Phosphorus Company are now, our Wolverhampton correspon- 
dent says, in good going order, and are working very successfully. 
The object is to dispense with the elaborate chemical treatment 
hitherto needed in dealing with the raw materials before putting 
them into the furnace. In the new process the raw material and 
coke are all fed into a specially-designed furnace, reduced to 
vapour by electric heat, and the vapour condensed into mar- 
ketable phosphorus, The engine which works the dynamo is of 
the triple expansion marine type, of 700-horse power, fed by three 
Babcock and Wilcock’s boilers. The dynamo is of the alternating 
type, 8ft. in diameter, with a capacity of 400 units. The estimated 
consumption of phosphorus throughout the world is only a couple 
of thousand tons per year, chiefly for match-making. Extensions 
are pocer esata at Wednesfield which will ultimately, it is 
anticipated, lead to the company being able to make haif this 
quantity at that place, 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Oo., 5, Unter den Linden. 
VIENNA.—Mesars. GEROLD AND Co., Booksellers. 
LEIPSIO.—A. TwizTMxyYER, Bookseller. 
NEW YORK.—Inrernationa, News Company, 88 and 85, 
Duane-street. 





PUBLISHER'S NOTICE. 


#,* With this week's number is ts tasued a Two-page Supplement of 
an engraving of an Lupress Passenger Engine, Great Eastern 
Railway Kvery copy as issued by the Publisher includes a copy 








of the be eve and subscribers are requested to notify the 
fact should they not receive it. 
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TO CORRESPONDENTS, 
Registered Telegraphic —-.. “ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
“tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* Wecannot undertake to return drawings or manuscripts ; we must there- 
"fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
“correspondents that letters of i inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

os P.— Write to the Gliding Railway Company, 11, Queen Victoria-street, 

Cc. 

C. J. 8.—The only maker of the lathe dog, described last week, is, as far 
as we know, that given in the article. 

Loco.— There is no fixed rule. A locomotive has been run successfully, 
shunting, for experiment, with a hin, steam pipe. Mr. D. K. Clark has 


shown that for l6in. cylinders an opening of about 4 square inches 
through the throtile valve is as good as any larger opening. Itisa 
usual, but not an invariable rule to wake the opening through the 


throttle valve equal in sectional area to that of the steam pipe. 





SAFETY APPLIANCES FOR MOUNTAIN RAILWAYS. 
(To the Editor of The Engineer.) 
Sir,—Can any reader kindly advise me as tothe best works on the 
subject of safety for tain railways or for single line 


railways with very “stiff quetionte, or where such information may be 
obtained ? J.D. L. 


London, June 5th. 








gt: ~ 

Sag Beeman ome be Ba, by order, from any country 
ai various railway stations ; Ray pond eprne ety bys ied direct 
— fice on the following terms (paid in advance):— oa 

ly (including double numbers).. .. .. £0 148. 6d. 

Fear 'y (including two double numbers) . #1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence annum will 
be made. THE ENGINEER is registered pnts. citend. ™ 

4 complete set of Tax ENorneer can be had on application. 

Foreign Subscriptions for Thin Paper —. — until further notice, be 
received at the rates given below:—Foreign Sub war ont a in advane 


and post free. 
sent b Mey Order must be accom nied by letter o 
Paper Copies may be y be had, if pF BJ 


office Order. — A’ Be B British 
Oy ea Ho wy Mame 


Ha’ Revert, Germany, Gibraltar, Italy, Mal 

Natal, Netherlands, auritius, tow Dreneuiek, Newioundiend, atte, 
South W: New Zealand, Portugal, Ro land, Tas- 
mania, a United States, West Coast of Africa, West 


‘est Indies, 


Pot vi China, Japan, India, £2 0s. 6d. 

ttance Bill_on London.—Austria, Buenos Ayres and Algeria, 
Greece, I Islands N. y, Panama, Peru, Russia, 
Chili, tis 16s. ; x Borneo, Cayton Java, and Pack | pain, Saeniiie’ 


ADVERTISEMENTS, 


«" The charge for Advertisements oo~ ang amt under is three shillings. 
for every two lines afterwards one 

charged one shilling. The line a a Wis ee 
ment measures an inch or 
ont advertisements 


age Me words. When an advertise- 
more, the is ten shillings per inch. All 
from the country must be accompanied by a Post-office 
Alternate Advertisements will be inserted with all 
but re neem | cannot be guaranteed in any such case. 
are taken subject to this condition. 
yed aaieineanies in “ ordinary" "special" positions 
= “ao on application, sy 
dvertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 


necessity for going to = pe early with a portion of " 
ALTERATIONS to ding advertisements should "an ates not 
Phra Three deck on Wed y afternoon in each week. 
are to be ps ma gy ol Publisher aes eS ‘ yh od 
‘tee to be addressed to the Editor of Tax — 





MEETINGS NEXT WEEE. 


Sociery or Enoingers.— Arrangements have been made for the 
Members and A iates of the Society, and their friends, to visit the 
eration Company's Ice Works at Lower Shadwell and 


Linde British Ref: 
the City and South London Electric Railway Company’s Depot at Stock- 
from Shad- 


well, on bang mary em 17th. The party will travel to an 
well’ by the Great tern Railway, and to and from Stockwell by the 
City and South London Electric Railway. 
CuemicaL Socrery.—Thursday, June 18th, at 8 p.m. ‘The Action of 
Sulphuric Acid on Dehydracet ce Acid,” by N. Collie. ‘The Refractive 
wer of Certain Cy Compounds at Different Temperatures,” by Dr. 
hn Perkin, F.R. 

ETEOROLOGICAL Society.— Wednesday, 17th instant, at 7 p.m. Papers: 
ad r Curious Case of Damage by Lightning,” by Alfred Hands, F.R.M.S., 
‘* Mean Temperature of the Air at the Royal Observ: atory, Greenwich, as 
Deduced from the Photographic Records, 1849-1888,” by William Ellis, 

.A.8. ‘* Comparison of Thermometrical Observations in a Stevenson 
Screen and on the Revolving Stand at the Fs ow Observatory,” by 
William Ellis, F.R.A.S. ‘‘Phonometer,” by W. F. Stanley, F.R.M.S., 
F.G.8 “Some Suggestions Bearing on Weather Prediction,” by ‘Alex. 
B. MacDoweall. 

Roya Instirution.—Faraday Commemoration Lecture, on Wednes- 
day, the 17th June, at Four o'clock. aes by the Right Hon. Lord 
Rayleigh, M.A., D.C.L., F.R.S , M.R.I 











DEATHS. 


On June 8rd, at Stoke Hall, Ipswich, Ropert James Ransome, in his 
61st year. 


On the 4th June, at No 12, Portland-road, Finsbury Park, N., 
Hicarns, A.M.I.C.E., aged 63 years. No cards. 
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PROGRESS UNDER THE ALKALI ACT. 


Mr. Atrrep E, Fietcuer, the chief inspector under 
the Act for the regulation of alkali and other works, is 
able to report that no prosecutions have been required 
during the past year in consequence of an excess in the 
amount of noxious gas emitted from the works during the 
various processes of chemical manufacture. If any 
excess has occurred, it has been only momentary, arising 
from some slight accident, which has been rectified as 
soon as discovered. Neither has any complaint been 
made during the year by any farmer or other person in 
the neighbourhood of the numerous registered chemical 
works throughout the country, of damage done by a 
discharge of noxious gas from such establishments. 
Complaints have, on the other hand, been received con- 
cerning nuisances arising from works not registered under 
the Alkali Act, and in some of these cases advice given 
by the inspector of the district has sufficed to put 
things on a better footing. Mr. Fletcher very reason- 
ably expresses his gratification at being able to re- 
= “so complete a conquest over the difficulties that 

ave presented themselves,” and he hopes that the 
inspectors, each in his district, will be able to maintain 
the position which has been gained. It is a curious fact, 
however, that although no complaints have been made of 
nuisance or injury arising from the older processes of 
manufacture, yet a new source of trouble has arisen, due 
to a process uot at present placed on the schedule to the 
Alkali Act. The Chance-Claus method for the recovery 
of sulphur from the “ tank waste” of the alkali works 
has unfortunately been the occasion of very decided 
complaint, owing to the escape of sulphuretted hydrogen 
gas which has attended its operation. This process was 
looked upon as furnishing a grand remedy for the annoy- 
ance created by the noxious gas generated during the 
partial oxidation and heating of the huge heaps of tank 
waste lying in the neighbourhood of the alkali works. 
By the Chance-Claus method the expectation was held 
out that manufacturers would be enabled profitably to 
extract the sulphur lying lost in this waste, and the public 
were at the same time encouraged to look for the preven- 
tion of future nuisance, such as would otherwise arise 
from further accumulations of refuse from the works. 

It is a matter of regret—though not for despair— 
that unexpected difficulties and partial disappointment 
have attended the working out of this new process. It 
happens in this case that the principle which lies at the 
root of the process has been prejudiced by the universal 
favour with which the new device was at first received. 
Instead of one manufacturer following another, and each 
improving upon the plan of his predecessor, a number 
of large works were at once started to carry out the 
process, and in the aggregate the escape of gas was a 
serious nuisance. Mr. Fletcher observes that if it had 
been one works only that was concerned in the trouble 
an obvious course would have been to stop the process 
until means were found for curing the defects. But it 
happened that fifteen large works were concerned in the 
affair, all started within a few months of each other, 
y | with apparatus costing in the aggregate £500,000. After 
the indulgence of such sanguine hopes, and the expendi- 
ture of so large a sum of money, it would be lamentable 
if a dead failure were the result. But this is not the 
case. The mode of dealing with the gases has been 
improved. The escape of sulphuretted hydrogen has 
ceased. Still there is more to be done. Mr. Fletcher 
says, ‘‘ the evil is for the time subdued, yet the victory 
is incomplete.” He looks for the period when the 
sulphur-laden gases shall be made to give up a larger 
portion of the treasure which they contain, while 
none of the sulphuretted hydrogen or a the sulphurous 
acid shall be allowed to escape into the air. So great 
was the evil at one time, that people at a distance of 
even ten miles from Widnes were rendered conscious of 
the presence of sulphuretted hydrogen in the atmosphere. 
This no longer happens, neither will anything of the kind 
be allowed. But too much sulphur is being lost. 

The alkali works proper are only 183 in number; but 
the other works comprehended under the Act, including 
those for the production of sulphuric acid, nitric acid, 
and chlorine, amount to 901. Including the whole of the 
United Kingdom, the total of registered works is thus 
1034; but the different processes under inspection 
amount to 1436, The supervision exercised is described 
as constant. As many as 4826 visits have been made 





during the year, and 5011 tests have been sugied. The 
tons of salt manufactured in the United Kingdom in 
1890 amounted to 1,764,064. This was a decline of 1°6 
per cent. compared with 1889; but as 1889 showed a 
decrease of 12 per cent. compared with 1888, the hope is 
indulged that the trade is now reviving. It is an interest- 
ing fact, that of the salt produced in the United Kingdom, 
about one-third is exported; while of the remaining two- 
thirds, three-fourths are used in the soda industry, leaving 
only one-fourth of the two-thirds—or one-sixth of the 
whole—to supply all that is required for domestic use, 
the salting of provisions, and for agricultural and all 
other purposes. 

The amount of sulphate of ammonia produced in the 
United Kingdom last year was 134,257 tons. This is a 
slight advance on 1889, and a substantial increase com- 
pared with 1888. The greater part is obtained from 
gasworks, the quantity so produced exceeding 102,000 
tons. Shale works come next, with 24,730 tons. We 
are reminded that these figures have a special interest, 
as indicating the large amount of useful material got 
together solely by the exercise of care and skill in saving 
what would otherwise have been waste products. Not 
only were these products formerly considered to have no 
value, but labour and expense were incurred in order to 
get rid of them. Managers of gasworks were once beset 
with anxiety to discover methods for throwing away 
their ammoniacal water or gas liquor. It would not 
burn, and it was too offensive to be turned even into the 
sewers. The plan adopted was to conduct the liquid to 
the ashpits of the furnaces, where it evaporated, and the 
vapour was driven up the chimney along with the smoke. 
The present generation have learned a better lesson, and 
this offensive liquor was made to produce sulphate of 
ammonia last year to the value of £1,225,656. In con- 
sequence of the evolution of sulphuretted hydrogen in 
manufacturing sulphate of «ammonia at the gasworks, 
the process was brought within the scope of the Alkali 
Act, and the operation had to be conducted so that none 
of the noxious gas should be allowed to escape. This is 
now daily accomplished, and not only is the gas wholly 
arrested, but it is so treated, either by absorption in iron 
oxide or by burning, that the sulphur is utilised in the 
manufacture of sulphuric acid. Accordingly both the 
ammonia of the gas liquor and the sulphur which is 
combined with it are saved, and converted into products 
having a large commercial value. Two improvements 
have recently been effected in the apparatus used for the 
manufacture of sulphate of ammonia from gas liquor. 
One of these has been introduced by Mr. Wilton, 
manager of the chemical department of the great gas- 
works at Beckton. 

Allusion is made to the formation during the past year 
of a combination among nearly all the proprietors of 
alkali works throughout the country, under the designa- 
tion of the United Alkali Company. It is anticipated 
that this arrangement will be favourable to the progress 
of improvement. One interesting and rather tantalising 
section in the report is that which has reference to the 
prevalence of black coal smoke. This aérial plague does 
not come under the inspection provided by the Alkali 
Act, yet the mischief it does is so often attributed to the 
gases from chemical works, that we are told the 
inspectors “cannot shut their eyes to this ever-present 
evil.” During the past year continued progress has been 
made in the adoption of means for diminishing the 
discharge of black smoke from factory chimneys. 
Mechanical stokers for keeping up a constant and auto- 
matic supply of coal are more and more applied to steam 
boilers, to the exclusion of hand-firing. It is recognised, 
however, that the evil of this nature which presses most 
upon attention in London and other residential cities, is 
the aggregation of smoke coming from the multitude of 
house fires. Mr. Fletcher believes in superseding rather 
than forbidding the open fire, and deprecates the adoption 
of repressive measures. He entertains the idea that the 
British open fire may be minimised and rendered less 
necessary by means of a stove placed in the basement of 
the house, so arranged that an ample supply of gently- 
warmed air shall pass from it to permeate all the passages 
and apartments. The air at the inlet is to be first 
filtered by passing through a screen of cotton wool. In 
foggy weather in London the outside of the filtering 
sheet becomes black in a week from the smut and dust 
collected, which would otherwise have passed into the 
house. Mr. Fletcher has made trial of the plan which he 
recommends, and is able to boast that he has himself 
lived in a house during five winters, in which time no 
bituminous coal was burnt, and no contribution was 
made to the smoke of London. At the same time the 
comfort he experienced is declared to have been greatly 
beyond that of his neighbours with their open fires and 
draughty rooms. London without smoke would indeed 
be a triumph of civilisation, and in the meantime it is 
satisfactory to find that the movement for the suppression 
of smoke is making great progress among the manufac- 
turers 1n our large towns. 


AMERICAN COMPOUND LOCOMOTIVES. 


A very interesting and instructive experiment has been 
carried out by Mr. F. W. Johnstone, locomotive superin- 
tendent of the Mexican Railway, with a locomotive com- 
pounded to his designs. The engine was a “ Rogers’ 
consolidation,” which worked so badly that it was laid 
aside. Originally it had a grate 6ft. long. When it was 
compounded a new fire-box was added, and the grate was 
lengthened to 9ft. 4in. The design worked out by Mr. 
Johnstone is in certain respects novel. The high-pressure 
cylinders, 14in. in diameter, are put into the low-pressure 
cylinders, which last have annular pistons, and are 303in. 
diameter. There are three piston-rods arranged in a 
vertical plane, and all keyed into one crosshead. The 
high-pressure cylinder is Poa in a sleeve, an air space 
being left all round it. The valve gear is Stephenson’s 
link. The slide valve is double, one valve being put 
inside the other. The outer valve has a stroke of 6in. in 
full gear, and distributes to the high-pressure cylinder. 
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The inner valve has a stroke of 5in., and distributes to 
the outer cylinder. The Railroad Gazette, to which we 
are indebted for particulars, leaves us in doubt as to how 
the inside valve is actuated. Apparently it must be 
struck at each end of the stroke by the outer valve, 
which operation at high speed would soon lead to disaster. 
The areas of the pistons are as one to three. The stroke 
is 24in. There are eight driving wheels 4ft. in diameter, 
and a two-wheeled pony in front. ‘This engine was tested 
against a Baldwin consolidation of recent design, with 
cylinders 20in. diameter and 24in. stroke, and in other 
respects very similar to the compound. The trials took 
plaee between the City of Mexico and San Juan del Rio, 
a distance of 118 miles. The road is hilly, the maxi- 
mum incline being 1 in 50 for about eight miles. But 
this was in favour of the engine. From San Juan del 
Rio, however, the trains had to climb a hill for about 
thirteen miles of almost the same inclination. The coal 
and water used were weighed with great care. It is not 
necessary to give in detail the methods adopted in taking 
the records. It is enough to say that they seem to us to 
have been skilfully designed and carried out with very 
great precautions. 

In South Anierica coal is exceedingly expensive, costing 
on the Mexican Railway 11 dols., or 45s. a ton. The 
special interest possessed by Mr. Johnstone’s experiment 
lies in the circumstance that three kinds of fuel were 
tried, namely, English bituminous coal, English 
briquettes, probably made of Welsh coal, and South 
American coal from San Antonia. In all the trials the 
compound engine proved itself to be 25 to 30 per cent. 
more economical than the non-compound engine. This 
last is known as No. 107; the compound engine is No. 66. 
No attempt was made to calculate the indicated power, 
but cards were taken to show the action of the valve gear. 
The results of the trial have an important bearing on a 
point which we have from time to time discussed with 
our American contemporaries, namely, the economical 
evaporative efficiency of the American locomotive boiler. 
We have repeatedly pointed out that the American boiler 
is, for some reason hitherto unexplained, much less 
economical than the English boiler, and we have been 
told that this is probably due in a measure to American 
railroad coal being worse than English. On the 
Mexican Railway it will be seen that this element of 
uncertainty was eliminated, the coal used being English. 
We find, however, that the boiler of No. 66 made 5:4 Ib. 
on one run, and 5:2 1b. on another, of steam per pound of 
English coal. No. 107 made 5 lb. and 5:11b. with similar 
coal. With the briquettes the evaporation rose to 6°7 lb. 
and 6°5 Ib. in No. 66, while in No. 107 it was 6°1 Ib. and 
5‘7lb. With the American coal the evaporation was 4°5 lb., 
4-41b.,3-9lb., and 4°2lb. It will be seen that the Ameri- 
can boiler maintained its bad reputation. The tubes in 
No. 66 are 2in. diameter and 11ft. Tin. long, in No. 107 
they are 2}in. diameter and 13ft. lin. long. The former 
has 1348 square feet of heating surface, the latter 1641 
square feet. The total weight of the trains when 
bituminous coal was burned was 440 tons in round 
numbers; the distance run 118 miles; and _ the 
actual running time in round figures ten hours. It will 
be seen that, if the load was heavy, and the incline 
steep, the speed was very low; and it must not be for- 
gotten that much of the running was down steep inclines. 
Mr. Johnstone, in order to arrive at a standard of work, 
carried out some preliminary experiments, and took 100 
gross tons of 20001b., hauled on a level and straight 
road at a very low speed, as a unit. The units of 
work per ton of English coal were, with the com- 
pound No. 66, 242°6 and 242°1, and with No. 107 they were 
186-9 and 178-7. With briquettes the units rose to 306 
and 300 for the compound, and 239°6 and 242°5 for 
the non-compound. With San Antonia coal, the units 
were 268 and 276 for the compound and 214 and 
217-5 for the non-compound engine. The consumption 
per train mile reached the very respectable figures 
of 1121b. for the compound and 134]b. for the non- 
compound. We could understand this in some measure 
if the whole run had been uphill, at the rate of 
one in 50; but seeing that 23} miles out of the 118 were 
down an incline of about 1 in 55, and that twenty-nine 
miles more were on a gradient slightly in favour of the 
engines, the consumption of fuel seems excessive. It is 
a noteworthy fact that the compound engine used less 
coal in a considerably higher ratio, than it used less water 
compared with its rival. The coal saved was some 25 per 
cent.; the watersaved was about 15 percent. This seems 
to point once more to the action of the blast pipe asa 
weak spot in American locomotive practice. 

The experiments made by Mr. Johnstone took place 
at the end of last year. In May, a set of experiments 
were carried out on the Pennsylvania and Lehigh 
Valley Railroad with a Vauclain compound engine 
built by the Baldwin Company for the Government 
of New South Wales. This is a very large and 
heavy ten-wheeled engine, and it was tested against 
a Wootten engine. The trains hauled were very heavy. 
Thus on May 13th the engine took twenty-nine cars 
weighing 257 tons up an incline of 1 in 55 twelve miles 
long. On the 15th it took thirty-six cars weighing 319 tons 
up the sameincline. We have as yet no detailed informa- 
tion, but it is very interesting to note that the boiler is said 
to have evaporated 8 lb. of water per pound of coal on the 
first day, and on the 15th of May 10 1b. per pound of coal. 
We find that when first tried the exhaust nozzles were 
not satisfactory, and they were altered. The Railroad 
Gazette says:—‘‘ The results obtained exceeded the 
expectations of the Baldwin people, and, as may be 
imagined, they are well satisfied with the economy shown. 
The action of the fire was specially gratifying, as no 
sparks were thrown out of the stack during any of the 
tests, and there was no necessity for cleaning out the 
extension smoke-box. The amount of smoke was very 
small compared to the average bituminous coal burner.” 
All this appears to us to point in the same direction, and 
goes to prove that engineers in the United States have not 
realised that the action of the blast pipe has a most 





powerful influence on the performance of a locomotive. 
Much of this is due no doubt to the condition of the law 
which insists on the use of spark arresters with a severity 
unknown in this country. The severity of the law is due 
in turn to the use originally of wood, and the disastrous 
fires which were caused by the ejection of torrents of 
sparks. In this country years elapsed before the true 
influence of the blast pipe began to be understood. It is 
true that comparatively early. in locomotive history a few 
men like Mr. Joy used very large exhaust nozzles— 
nozzles themselves about one-third of the diameter of 
the cylinder—and engines so fitted kept steam perfectly, 
provided they were not over-driven or hurried for the 
first quarter of an hour or twenty minutes; until, in fact, 
the coke then used for fuel had fairly burned up. Of late 
years, however, various improvements have been made 
in blast pipes in this country, and it may be said of all 
those which have been suggested by men experienced in 
railway work, that they have done good. There are 
many things not fully understood even yet about the 
locomotive boiler. It is about time that engineers on 
the other side of the Atlantic began to find out that 
something more is wanted than the old-fashioned nozzle 
and petticoat pipe. Anything will not do for a blast 
pipe. 
WHAT AN ENGINEER SHOULD BE. 


Ir our readers will turn back to our impression for 
May 29th they will find a statement of a few of the more 
important qualifications which are essential to success as 
an engineer. We have as yet said nothing concerning 
one; and that one of the utmost importance, namely, 
health. We unfortunately find only too often that 
delicate youths manifest a strong partiality for engineer- 
ing, combined with some talent. We would strongly 
dissuade their parents and guardians from adopting engi- 
neering in any shape as a profession for them. No one 
who does not possess a good constitution and bodily 
strength can hope to succeed. Let us take, for example, 
the case of a youth who has been educated at a day-school, 
and lives at home with careful parents or guardians. 
He is always in bed by 11 p.m.; he is seldom 
up before 8 am. His bodily fatigue is due to 
cricket or football. If he is a delicate youth, very 
little cricket goes a long way, and football concerns him 
not at all. His diet is carefully looked after, and he is 
generally and particularly “coddled.” At seventeen or 
eighteen he is articled to a firm of mechanical engineers, 
and he then finds that he has to be in the workshops 
winter and summer at 6.30 every morning. He has half 
an hour for breakfast and an hour for dinner. He is on 
foot from morning until 5.30, and he is sufficiently glad to 
get into bed at 9 p.m. He has some distance to trudge 
every morning, through snow or rain or storm, to his 
work. He has to stand about in draughty shops, and has 
to undertake what is for him severe manual labour. The 
result is that the delicate or indolent youth invalids home, 
or gives up in disgust. The difficulties in the way are so 
great that we constantly find “ gentlemen apprentices ” 
putting in three-quarter time instead of full time, and 
taking all sorts of liberties in the way of neglecting 
work. They pay a big premium and play at engineering. 
These men can never, in the nature of things, become 
engineers in the proper sense of the term. Nor is it to 
be supposed that when they have served their time, and 
have to act the part of men, that the juniors are better 
off. They will still find that mechanical engineering is 
laborious, bodily and mentally; heavy with responsi- 
bility ; full of danger and risks to life and limb. Nor is 
it to be supposed that the civil engineering pupil is 
better off. The notion that it is all office work or pleasant 
pic-nicing in the fields in summer, may as well be aban- 
doned at once. The civil engineer, even in this country, 
leads a rough and risky life; but it is a paradise compared 
to what he has to endure abroad. What would our 
readers think, for example, of life on the Panama Canal 
works, where no man dare sleep without a revolver 
under his head, while fever swept away its victims by 
thousands. What do they think of survey work in the 
north of Canada? or in Africa? The engineer, be he 
civil or mechanical, who wants to get on must before all 
things be a man; a man full of vigour, and energy, and 
life. We cannot at this moment call to mind any 
engineer who has risen to fame and fortune who was not 
physically a strong man. Of course there are weakly 
and delicate engineers who do good service by virtue of 
their great mental powers; but they are exceptional, and 
never win the prizes of the profession. A thoroughly 
sound constitution will go a long way to carry a slight 
and small man on the road to success; but woe betide 
the man who attempts to live by engineering and is not 
backed up by a good digestion, sound lungs, and a strong 
heart. 

It is necessary to say here that we are speaking of 
engineers in the true sense of the term—the men who 
make railways, and build bridges, and excavate docks, 
and train rivers, and construct steam engines; not of the 
men who read all about these things at colleges and 
technical schools, and pass examinations. There are two 
totally distinct ideas in existence as to what constitutes 
an engineer. There is the notion, in the first place, of the 
engineer; of such a man, for example, as the late Robert 
Stephenson, or Lord Armstrong—and there is the notion 
held by the Professor—that is to say, by the man who for 
the most part teaches dynamics, with more or less 
elaboration and carefulness. We do not suppose that 
physical health and strength, and animal courage and self- 
denial are specially needed in a technical college; and it 
must be understood that what we have written here, 
and before on this subject, does not apply, and is 
not intended to have any application to the case 
of young men who study engineering, so-called, in 
technical colleges. This is not the fault of the colleges, 
whose true function is not to make engineers, but to 
teach youths how io learn to be engineers. But we know 
that a large section of the general public of parents and 
guardians hold the opinion that an engineer will never 








meet with puter hardships than he does at any one of 
the technical colleges now pretty widely distributed over 
the kingdom. It is advisable that they should be dis. 
abused on this point, and it is equally advisable that they 
should get rid of the idea that the “gentleman 
apprentice " system is certain to turn out good engineers, 
It has been tried and found wanting, and at this 
moment it is excessively difficult to find any firm who 
will take a ‘ gentleman apprentice,” and those who do 
insist that the same hours shall be kept as are kept by 
the rest of the hands, and will by no means accept the 
fond mother’s theories as to what is and is not good for 
a lad. Many firms take apprentices, but without 
premiums or articles or indentures, reserving to them. 
selves the right to send the youth away at a week's 
notice if he does not give satisfaction; and, on the 
whole, this method works very well. 

It will be seen that the first years of life in the shops 
or in the field do a great deal to weed out those who are 
unsuitable for the profession, and it is highly desirable 
that young men should begin by “ roughing it” com. 
pletely and thoroughly. If they cannot stand the first 
year of really hard work there is little time lost, and they 
can adopt some calling more adapted to their powers, 
The principle of the survival of the fittest comes into 
play, and on the whole the result is in large measure 
satisfactory. It is a defect of the school or college 
system that it can do nothing of this kind. Its mills grind 
all manner of grist, and this is no doubt one reason why 
the product of the engineering school or technical college 
is so often unsatisfactory to himself and those who 
employ him. The technical college does not necessarily 
turn out men. Its normal product is educated lads, who 
know a great deal of entirely useless things about 
dynamics, possess a smattering of chemistry, can draw a 
little, calculate a little, possess fairly sound ideas on 
trigonometry, and value graphic statics as the finest thing 
brought out since Newton invented fluxions. We have not 
the least desire to dis; arage the training which gives such 
results. It is imparted by for the most part really able 
and competent men. The fact open to criticism is the 
assumption that colleges can turn out engineers; and this 
is based on the erroneous theory that it is possible to 
learn how to be an engineer from books. This is simply 
to leave out one-half, at the least, of the qualifications 
which an engineer should possess. George Stephenson 
was a most indifferent surveyor in one sense. It is 
doubtful if he knew more than the barest rudiments of 
trigonometry. Yet it is also doubtful if any man knew 
better how to lay out the trace of a line of railway. 
Now, in a technical college a young man may be tanght 
surveying and levelling up to that point when he has 
nothing more to learn about details. Turn him loose into 
an English shire and tell him to lay out fifty miles of 
railway, and watch the result. It is the same throughout. 
The most competent knowledge of thermo-dynamics, for 
example, will not enable a man to make a good steam 
engine; and it is notorious that the best modern steam 
engines have been produced by men whose knowledge of 
thermo-dynamics is infinitesimal, whilst those who are 
masters of the science have never effected a single valuable 
improvement. Life in a college may be easy enough to 
suit the most exacting parent or pupil. ‘It is mag. 
nificent, but it is not engineering.” There is no royal 
road to success in the profession. The life is always hard. 
Advice is, it is said, extremely unpalatable, but we can- 
not help administering it. No young man who studies 
his own comfort or bodily ease, who values above all 
things the refinements of civilised life and a whole skin, 
ought to adopt engineering as a profession. After years 
of toil and dirt and risk the period of plenty comes to the 
few successful men. After years hens can surround 
themselves with the refinements to which they have been 
strangers; but the time when work will cease for them is 
not yet. We question if it ever comes for the true 
engineer, and we doubt that absolute leisure would be 
ene by him as a blessed thing if it were a possible 
thing. 





THE PERIODICAL INSPECTION OF COLLIERIES BY WORKMEN. 


At the Council of the National Association of Colliery 
Managers, held at Barnsley on Saturday last, a hing 
return was made public, and will in all probability be lai 
before the Home Secretary. For a number of years past a 
great cry has been raised respecting the desirability of prac- 
tical miners being appointed as assistant inspectors of mines. 
Some years ago an appeal was frequently made from the 
miners’ platform calling upon Parliament to give the miners 
facilities of inspecting mines under the 88th General Rule. 
This power has been granted, and has been available for 
several years. With a view of testing to what extent the 

wer had been exercised, the National Association, through 
its Parliamentary Committee, issued a circular in April last 
asking for returns as to the extent of the inspection of mines 
by workmen. The result is most striking. Returns were 
received and tabulated from all the leading mining districts. 
The return shows that districts having 3409 mines were 
returned. The number of returns received were 394, the 
number of collieries inspected were only 82, and the number 
not inspected was 312. Throughout the country only 
267 inspections were made, and of these only 53 were 
made after accidents, 52 of them being registered as 
having been made in the North of England. From the 
Newcastle and Durham districts, where there are 409 
mines, 74 returns had been made, showing that 48 
collieries had been inspected, and 26 not inspected. The 
number of inspections made was 235, of which 52 were made 
after accidents. In Scotland there are 516 mines, respecting 
which 83 returns had been made, showing that 76 collieries 
had not been inspected, and in only seven cases had the men 
put the Act into operation, whilst there had been no inspec- 
tion after accident. In respect to Yorkshire the men have 
been equally neglectful in regard to inspecting the places 
after accidents, although they are very frequent in the thick 
seam collieries. There are 378 collieries, from which 58 
returns had been received. These showed that only 13 
collieries had been inspected, whilst 45 had not been in- 

ted. The number of inspections were 65. In the 
Midland Counties and North Staffordshire, 42 and 82 returns 
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had been received respectively from as many collieries, but 
no inspections under Rule 38 had been made. North Wales 
ig in a similar position. In South Wales, where there are 
372 mines, 31 returns had been received, showing that ten 
collieries only had been inspected, and 21 of the number 
returned had not been inspected, the number of inspectors 
being only seven. From Ireland there was no return ; whilst 
from Lancaster, where there are 280 mines in the Man- 
chester district, 39 returns had been received, but not a 
colliery had been inspected. The return is all the more 
important when it is remembered that tho representatives of 
the men have so long advocated the appointment of working 
miners as assistant inspectors of mines. 


MINE-WORKING IN YORKSHIRE AND LINCOLNSHIRE, 


Every year coal-getting becomes a less perilous occupation, 
This fact is very strikingly brought out by Mr. Frank N. 
Wardell, H.M. Inspector of Mines for Yorkshire and Lin- 
colnshire, in his report for 1890. In 1872 there were 133 
deaths, or one death to each 1,091,594 tons of mineral raised. 
In 1890 the deaths numbered 102, or one to each 223,722 tons 
brought to bank. Comparing 1890 with 1889, the fatalities 
have diminished by four. With the lessened mortality there 
is a considerable increase both in the output of mineral and 
the number of persons employed. In 1889 the number of 
persons employed in and about mines in Mr. Wardell’s 
district was 70,622; in 1890, this number was increased to 
76, 893. In the same period the output of mineral has not 
increased in — to the additional hands at work. 
During 1890 there were raised 22,819,630 tons, the number 
of persons employed being 76,893,"and the number of lives 
lost 102; a proportion is thus exhibited of 754 persons em- 
ployed, and 223,722 tons of coal raised per head. In the 
preceding year the proportions represented were 661 persons 
and 211,866 tons. Yorkshire, it appears, is safer for the 
miner than the average of the coalfields of the kingdom. 
The inspector, who is one of the ablest and most experienced 
of the officials employed in this great work, is in accord with 
the desire of the men to prevent a rush of inexperienced 
hands into the mines. He approves of the two years’ ex- 
perience clause of the Mines Act. An interesting point in 
the {report deals with the hours at which fatal accidents 
occurred. The second, third, and seventh hours of the daily 
work have been most fatal; but it is impossible to get any 
argument for or against eight hours out of the figures, there 
being —— little difference in the dangers of under- 
ground working at any time during the working. The 
complaint of the employers that the colliers work less seems 
conned by the report. Whilst the output of each man in 
1889 was equal to 3204 tons, in 1890 it was 297 tons each, 
which is within one ton of the lowest weight ever reached—in 
1880. Itis to be borne in mind, however, that the collieries 
only worked 260 days in 1890, as against 266 in 1889. 


THE SUEZ CANAL TOO SMALL. 


THe most important deduction to be obtained from the 
annual report of M. Ferdinand de Lesseps to the shareholders 
in the Suez Canal is that the facilities of the waterway are 
rapidly falling behind the enormous increase of traffic, and 
that teees long probably even the relief afforded by the 
recent diminution in the time required for transit will be 
found insufficient. The report shows that during the year 
no less than 3389 vessels passed through the canal, giving a 
total receipt of £2,697,000. The principal work carried on in 
the period covered by the report has been the widening of 
the maritime canal by 15m. This work has been carried 
from the tenth mile from Port Said to the fifteenth, and it is 
intended during the present year to carry it as far as the 
twenty-second mile. The other widening works also in course 
of execution have been continued vigorously, and the new 
basin at Port Said has been excavated to its full width for a 
length of 300 m. The crowding of the canal is so 
severely felt that the engineers have determined to 
abolish the supply of stores, &c., by water to the stations 
of the company between Port Said and Ismaila. The boats 
and barges at present employed will therefore be displaced in 
favour of a steam tramway, which is now in active construc- 
tion. The Egyptian Government has entered into negotia- 
tions with the company for the employment of this tramway 
as a public line for the transport of passengers and mer- 
chandise. One other noteworthy feature of the report is the 
statement that the development in the petroleum commerce 
cf Port Said has rendered it necessary to undertake the 
construction of an isolated dock at that place for the 
accommodation of this traffic. At the annual meeting of 
the company in Paris the whole of the resolutions presented 
by the committee of management were approved, and MM. 
Chabriéres-Arlés, Boucard, Guichard, and Lord Brassey were 
elected directors. 


THE ROYAL AGRICULTURAL SOCIETY SHOW 
AT DONCASTER. 


THE annual meeting and show of the Royal Agricultural 
Society is about three weeks earlier than usual. The show 
opens on Monday, the 22nd inst., or for implements only, 
on the 20th inst. The trials of thrashing machines, cream 
separators, and milking machines commence on the after- 
noon of the 15th inst. Judging by the entries a first-class 
meeting may be expected. In the implement trials, for which 
£285 is offered in prizes, there are nineteen entries, five being 
for thrashing machines, twelve for cream separators, and two 
for milking machines. Horses have the immense total of 
720 entries, and no wonder when we see that the prizes 
offered in this section amount to £1805. For cattle £1500 
is offered, this sum securing 669 entries. For sheep no less a 
sum than £1170 is offered in prizes, for which 649 pens have 
been entered. There are 205 entries for pigs, for which the 

rizes offered amount to £432, or over 50 per cent. more than 
or the three kinds of machinery. Even for poultry £343 is 
offered for prizes, or over 20 per cent. more than for 
machinery. There are also 424 entries of produce, for which 
£376 is offered in prizes. 


AND TRIALS 








LITERATURE. 


Coal, and What we Get from it: a Romance of Applied 
Science. By RapHart Menvora, F.R.S., F.1.C. Society 
for Promoting Christian Knowledge, Northumberland 
Avenue, W.C. 

In this little book, which is really an expanded form of 

notes for a lecture delivered by Professor Mendola some 

time ago, in the theatre of the London Institution, we 
have a very interesting sketch of the vast industry which 
has arisen during recent years out of the utilisation of 








coal tar. With a view to rendering his work more popular, 
Professor Mendola explains that, at some inconvenience 
to himself, he has dispensed with the use of chemical 
formulas, so that his account can be readily followed by 
the general reader, for whom he endeavours to clear 
up the confusion of ideas as to the mode in which coal 
tar products are obtained, which has existed in the public 
mind since the days when Perkin initiated his great coal 
tar industry by the discovery of his aniline mauve. Mr. 
Mendola contends, though some might dispute the validity 
of his contention, that the products as we know them, 
brilliant dye-stuffs, fragrant perfumes, valuable drugs, 
&c., no more exist in the tar than the latter itself exists 
in the coal from which it is derived. They are produced 
from the hydro-carbon present in the tar, by elaborate 
chemical processes, and, in the finished state, bear 
about the same relationship to the parent substance 
as the steam engine bears to the iron ore out of 
which its metallic parts are constructed. Still, the 
fact remains, that the coal tar provides the raw 
material from which all this wealth is extracted, 
albeit indirectly; and Mr. Mendola very fittingly 
calls his book a Romance of Applied Science; 
for, indeed, there is something almost as romantic 
as a fairy tale in the manner in which the foul, 
black, evil-smelling tar, formerly the refuse of the 
gas-works, has been made to yield up its treasures 
at the behest of the modern chemist, much as the dark 
caves of story disgorged their riches at the ‘“ Open, 
Sesame’ of the magician. Again, from an industrial 
oint of view, these discoveries are almost more 
important than from a scientific, for the chemical 
processes, by which a practically unlimited range of 
colours is now obtained, have revolutionised the old- 
fashioned methods of extracting dye- stuffs from 
vegetables and minerals in a manner that could scarcely 
have been suspected half-a-century ago. Cultivation of 
the madder root had already been given up to a great 
extent at the time when Professor Mendola’s book was 
written, in consequence of the discovery of artificial 
alizarin, which is, chemically speaking, identical with 
the colouring matter of the root; and quite recently we 
note that letters patent for a newly-discovered process 
for producing artificial indigo have been granted to the 
Badische-Anilin und Soda Fabrik. For some years 
chemists have been able to obtain this dye by chemical 
processes, but hitherto the expense has prevented any- 
thing like competition with the natural indigo, of which 
London alone last week imported from the East Indies 
a of 200 chests; and if, as seems probable, the 
cheapness of the new method should render it com- 
mercially a success, the centre of indigo production will 
inevitably be transferred from India to Germany, and the 
outlook for the Indian grower will be a somewhat serious 
one. In conclusion, we have only to say that Mr. 
Mendola has very satisfactorily accomplished the task he 
set himself, namely, to place within the reach of the non- 
professional reader a popular and succinct account of 
this branch of applied science, and his little volume 
ought to serve as a very useful introduction to the study 
of one of the most interesting and important of modern 
industries. 


Memoir and Letters of Sidney Gilchrist Thomas, Inventor. 
Edited by R. W. Burnie, Barrister-at-Law. London: 
Murray. 1891. 8vo., pp. 314. 

Mr. Burnie’s book is intended for the general public, and 

it was probably hoped that it would in time take its place 

by the side of other works of the kind for which the house 
of Murray has become famous. We have read the book 
through as a sort of tribute to Thomas's memory, quite 
apart from our duty as a reviewer, but we fear that our 
example will not be widely imitated by those who are 
unfamiliar with his great work. We miss from the book 
a connected history of the basic process, but surely there 
are letters and papers in existence by which the gradual 
approach to success might be readily traced, and from 
our point of view this is what was wanted. At the 
very least Mr. Burnie might have collected in an 
appendix a complete list of all Mr. Thomas’s patents, 
with one or two of his early papers in full, to 
serve as historical landmarks. It is true that we 
do find here and there extracts referring to technical 
details, but generally introduced with an apology. 
Indeed, the editor seems to be nervously afraid of boring 
his non-technical readers, striving rather to interest them 
in the man. Now, we admit that Thomas had a most 
interesting personality, and his early death was a source 
of deep regret, but we fancy that his name is very little 
known to the general public. It must also, we fear, be 
said that his invention, or discovery, as some would pre- 
fer to call it, is not capable of being popularised, as it is 
of too purely a chemical character, and makes no appeal 
to the imagination. Our complaint, then, is that the 
book is of too domestic a character, and that too great 
sacrifices have been made in the interests of the general 
reader, who will after all, probably not appreciate 
them. For instance, more than a hundred pages are 
devoted to an account of Thomas’s travels in search of 
health, and though it is brightly written, and abounds 
with evidences of a keen observant mind, it contains 
nothing new, and might have been the work of any intel- 
ligent traveller with a literary turn. Until a few months 
of the end he seems to have been buoyed up by hope, but 
the letters sent home by the doctor who was his com- 
= constantly remind us that we are standing by the 
edside of a dying man. 

We have so often pleaded for more attention to the 
lives of inventors than is usually given to them by 
biographers, that we are sorry not to be able to speak 
more favourably of Mr. Burnie’s book. As a piece of 
literary workmanship it is well done, and we have only 
noticed one slight slip, where an extract from the same 
letter is printed twice in the space of a few pages. The 
editor is a relative of the subject of the memoir, and, 
ers naturally, he seems to have been impressed 
more by the man than by his invention. A well-executed 





engraving of a portrait by Herkomer forms an appro- 
priate frontispiece to the book, and it is to be hoped that 
the original work will in time find its way into the 
National Portrait Gallery. 








ALEXANDER ALLAN. 


In our last issue we briefly announced the death of Mr. 
Alexander Allan, the well-known locomotive engineer, which 
took place at Scarborough on the 2nd inst., at the age of 
eighty-two. He was one of the now rapidly diminishing group 
of men who may be said to have watched the locomotive in its 
infancy, and who have certainly contributed largely to its im- 
provement and development. He was, we believe, born in Scot- 
land, near Stirling; but we regret that we are not in possession 
of particulars of his earlier years. As long ago as 1832, 
when the Stockton and Dariington, Liverpool and Man- 
chester, Leicester and Swannington, and two or three small 
lines were all that existed, Alexander Allan entered the 
locomotive works of Robert Stephenson and Co. at New- 
castle-on-Tyne, and in the following year—1833—he went to 
Messrs. Forrester, Vauxhall Foundry, Liverpool, where he 
assisted in putting that firm’s first engine—the Swiftsure— 
upon the Liverpool and Manchester Railway in 1834. Later 
in the same year he was sent to the Dublin and Kingstown 
Railway in charge of three locomotives, named Dublin, 
Kingstown, and Vauxhall, and as Messrs. Forrester engaged 
to maintain the engines by contract for twelve months, Mr. 
Allan remained in charge for that period. These engines 
were described in THe ENGINEER, February 23rd, 1883, 
p- 150, and March 2nd, 1883, p. 159. Upon his return to 
Liverpool in 1835, he was appointed manager of the loco- 
motive building part of Messrs. Forrester’s business, which 
position he held until the early part of the year 1840. On 
February 1st, 1840, Mr. Allan entered the service of the 
Grand Junction Railway Company, and took charge of that 
company’s locomotive establishment at Edge Hill, Liverpool, 
under Mr. Buddicom, the chief mechanical engineer. 

From an official list now before us, it appears that at the 
close of the year 1839 the Grand Junction Company possessed 
fifty-nine engines. These all ran upon six wheels, had double 
frames and inside cylinders, fifty-seven of them had single 
driving wheels, and two, Sirius, No. 30, and Gorgon, No. 41, 
were the only goods engines, they having the leading and 
driving wheels coupled. 

Upon taking charge, Mr. Allan found that three engines, 
namely, Aolus, 26, Tartarus, 39, and Sunbeam, 42, were ina 
very bad condition, having broken crank-axles, and defective 
framings; he therefore decided to rebuild them. Messrs. 
Forrester were the first engineers to introduce locomotives 
with outside horizontal cylinders placed at the leading end 
of the engine, and Mr. Allan’s experience with that firm led 
him to become an advocate of the outside-cylinder pattern. 
He therefore converted the three above-mentioned locomo- 
tives from inside to outside-cylinder engines. The leading 
and trailing wheels had outside bearings as previously, but 
the driving wheels had the outside bearings removed, and 
the connecting-rod worked direct upon a crank-pin upon the 
boss. The broken crank axle was of course in each case 
replaced by a straight axle. The first of these rebuilt engines, 
Eolus, was put to work towards the close of the year 1840. 
The Tartarus and Sunbeam following in 1841. 

At this period the Grand Junction Railway Company 
decided to built works at Crewe and to construct its own 
engines. These works were opened early in the year 1843, 
Mr. Allan being appointed superintendent under Mr. F. Tre- 
vithick, the company’s chief mechanical engineer. 

Mr. Allan designed and constructed the passenger engines 
upon the model of the rebuilt Zolus, and employed driving- 
wheels of 5ft. Gin. and 6ft. diameter, the outside cylinders 
being 15in. by 20in. The goods engines were of similar 
design, but the driving and trailing wheels were 5ft. diameter 
and coupled. These two classes became generally known as the 
“Crewe pattern,” and remained in use for many years on the 
northern division of the amalgamated lines known since 
July, 1846, as the London and North-Western Railway. 
When the goods engines were superseded by Mr. Rams- 
bottom’s six-wheeled coupled engines, they were converted into 
tank engines for branch passenger traffic, and some of them 
are at work at the present day. In 1847, when the battle of 
the gauges was atits height, Mr. Allan built the Velocipede 
upon his Crewe design, having a pair of 7ft. driving-wheels. 
This engine, and others of similar dimensions, remained in 
use until a few years ago. 

In 1853 Mr. Allan left Crewe to become locomotive super- 
intendent of the Scottish Central Railway, which extended to 
Perth, Aberdeen, Edinburgh, and Glasgow, and he occupied 
this post till 1865, when the line became amalgamated with 
the Caledonian Railway. He then took the management of 
the Worcester Engine Works Company, but was unfortu- 
nately, a few years later, disabled by a railway collision at 
Birmingham, which necessitated his retirement from active 
work. In 1872 he went to reside at Scarborough, where he 
lived down to the time of his death. 

He was one of the original members of the Institution of 
Mechanical Engineers, having been elected at the time of its 
foundation in 1847. He contributed several papers to the 
“ Proceedings,” and his well-known straight-link motion was 
described in the volume for 1856. His air-spring pressure 
gauge was laid before the Institution in 1859, and in 1880 he 
gave some further particulars of this ingenious contrivance— 
of which several thousands have been made—in the course 
of the discussion of M. Marié’s paper on a kindred subject. 
In 1860 he described an exceedingly simple method of main- 
taining a uniform water-level in wet gas meters. His steam 
brake, brought out in 1859, consisted of a method of retarding 
the speed of the engine by means of a throttle valve placed 
in the exhaust pipe, which can be instantly turned to any 
required extent, so as to obstruct the exit of the exhaust steam. 
His hydrostatic turntable, which he patented in 1847, con- 
sisted of a water-tight wooden float resting on a water surface 
in a water-tight pit. A tolerably full account of Allan’s work 
in connection with the locomotive is given in Mr. D. K. 
Clark’s “‘ Railway Machinery.” He was also the inventor of 
improved duplex spring buffers, and of a railway carriage 
roof lamp, both of which were described in the “ Proceedings” 
of the Institution of Engineers in Scotland in December, 1861. 

Mr. Allan was an enthusiast in everything relating to the 
history of the locomotive, and in 1854, when locomotive 
superintendent of the Scottish Central Railway, he rescued 
from destruction an old engine built in 1833 by Messrs. 
Carmichael, of Dundee, for one of the earliest lines in 
Scotland, the Dundee and Newtyle Railway, An engraving 
of this interesting link in the history of the locomotive 
was published in our issue of March 2nd, 1883. 
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THE AUTO-LUBRICATING AXLE BOX AND SHIELD 
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THE AUTO-LUBRICATING AXLE-BOX, WITH 
“ EUREKA” SHIELD. 

In the axle-box here shown the bearing surface is auto- 
matically lubricated by means of a special form of valve, 
actuated when the vehicle is in motion by the jolts which 
occur on passing over the joints in the permanent way. The 
oil reservoir is fixed on the upper part of the axle-box, and is 
so constructed that no moisture or dust can enter it and no 
loss of oil can take place. In order to prevent any foreign 
matter which may be in the oil from entering the valve and 
interfering with its action, the latter is fitted on a ledge 
raised about an inch above the bottom corner of the reservoir. 
The valve casing and its seat are of Delta metal screwed into 
the axle-box casing, with hemp packing soaked in boiled 
linseed oil. The cone and its shank are of bronze, the cone 
being ground so as to fit oil-tight in its seat, and the tightness 
of each axle-box is tested under a pressure of 30 lb. 

The oil in the reservoir is completely shut off as long as the 
vehicle is at rest, but as soon as it is set in motion each jolt, 
however slight, lifts the valve sufficiently to allow of oil 
passing down through three fine grooves in the shank, which 
are uncovered as the valve rises to an extent which, though 
extremely small, has been proved at Dortmund by the 
experience of several years on hundreds of vehicles, to be 
amply sufficient for the lubrication of the axle bearings. 
After passing down the grooves the oil percolates down a 
channel of circular section through the axle-box casing and 
drops from a nipple at the lower orifice into a receptacle 
#in. deep in the upper surface of the bearing brass. It thence 
passes through openings cut in the brass and drops on to the 
axle, which conducts it to the lubricating pad, by which it 
is uniformly distributed over the bearing surface. The 
openings through the brass are cut in a ledge at half the 
depth of the receptacle, and a reserve of lubricant is always 
thus maintained around them. Supposing a vehicle to have 
remained long unused in a siding, this oil is set in motion as 
soon as the vehicle commences running, and a sufficient 
quantity passes down to supply the pad, lubrication after- 
= proceeding automatically in the manner described 
above. 

The Eureka shield, which can be applied equally well to 
any other description of axle-box, consists of a ring of split 
felt, inside of which a steel spring is sewn, the ends of which 
are fitted with small heads, which can move in slots in a 
metal cross-piece. This cross-piece serves to prevent the felt 
ring from turning in the axle-box, and at the same time to 
keep the ends of the split felt parallel to one plane. In order 
to afford the greatest possible security against the admission 
of sand or grit into the axle-box, a split ring of leather is 
firmly sewn to the felt ring, its overlapping ends being kept 
closed and parallel by a small spiral spring, both leather and 
felt being kept tight to the axle by the action of the spring 
shown, whilst the lubricating oil is prevented from exuding 
from the box by the action of the same spring on the 
— edges of the felt ring against the groove in the axle- 

= 


An appliance is thus obtained which is cheap and thoroughly 
efficient, as well as extremely durable, vehicles fitted with 
them on the Royal Prussian railways having already under- 
gone six periodical revisions—each representing upwards of 
15,000 miles run—and have been again put in traffic without 
any renewals. As the advantages of these shields the follow- 
ing are claimed :—Complete protection from dust during 
100,000 miles of running; avoidance of the dangers and 
delays resulting from hot axle-boxes; economies in the 
consumption of oil and in the wear of the journals and 
brasses ; greater durability, as compared with the appliances 
usually employed; reduced expenditure for renewals and 
repairs. These axle-boxes and shields have been described 
in greater detail in Glaser’s “‘ Annalen,” and are now being 
— here by Messrs. Hope and Co., St. Dunstan’s- 

ul. 

The detail of the little valve and its seat, which is screwed 
into a raised boss in the corner of the oil reservoir, is shown 
on the right-hand of the engraving. 
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PHOTOGRAPHY IN NATURAL COLOURS. 
No, IL. 

Havinc in the last article on this subject described how 
Becquerel prepared his plates to obtain photographs in 
natural colours, it remains to speak of the results obtained. 
Those results varied within small differences, described by 
Becquerel, in the preparation of the plates. Some plates 
were best for one purpose and particular colours, others for 
other purposes and certain stated colours. Asin ordinary 
photography, the blue and violet of the spectrum acted on 
these plates far more rapidly than did the red and yellow, 
and Becquerel somewhat equalised the action by interposing 
in the path of the rays a trough containing sulphate of 
quinine, to cut off some of the more active violet, and give the 
yellow and red more time to impress themselves. Some of 
the photographs of the whole spectrum thus taken by 
Becquerel were good. The late Mr. Warren De La Rue had 
one in his possession for about twenty years, and the last 
time he showed it to us was but a few weeks before his 
death. There was no doubt as to its being a representation 
of the colours of the spectrum. He had another, given to 
him by Faraday, and which probably had not been kept well 
protected from daylight; in this the colours were faint 
and scarcely recognisable. Mr. Warren De La Rue kept them 
protected from light in leather cases, which were never opened 
except for a minute or two, when exhibiting the photographs 
to friends. In 1886 Professor Alexander Herschel stated to 
the British Association that the year before he had seen one 
of Becquerel’s early photographs in natural colours, and that 
in diffused light it “presented nearly as good a coloured 
representation of the solar spectrum as is considered a 
good representation of it in ordinary manuals of physics.” 
Becquerel’s early photographs are probably somewhat 
numerous at the present time; he had several in his own 
possession up to the time of his death a few months back, 
and some of them in closed leather cases are in the museum 
at the Hall of the Sugars, at Lille. 

A great drawback to the process was that the photographs 
could not be fixed. In later years it was found that > sen 
could be partially fixed by means of liquid ammonia, of 
carefully regulated strength; too strong a solution will spoil 
them. In text-books, Niepce de St. Victor is often descri 
as having done much for heliochromy. As a matter of fact 
he adopted Becquerel’s discovery, and by dint of plodding 
work therewith perhaps produced somewhat better photo- 
graphs. Becquerel very properly brought the general lack of 
novelty in Niepce de St. Victor’s work on this subject under 
the notice of the Academy of Sciences. Niepce de St. Victor 
must not be mistaken for his uncle, Nicéphore Niepce de 
Chalons, the great founder of photography. A third Niepce, 
Isidore, did a little work in photography; he was the son of 
Niepce de Chalons. 

Another objection to Becquerel’s process was the long 
exposure necessary. To take a photograph of a doll placed 
in direct sunshine necessitated an exposure of several hours. 
Tolerably good results could then be obtained, provided the 
operator were allowed to dress the doll in what colours he 
chose, for the colours from such objects not being pure like 
those of the spectrum, the difficulties of the work were 
thereby increased. 

Those who wish for a more ample abstract of the original 
French documents than we have given, will find one in the 
Year Book of Photography for 1890. A longer one still in 
Becquerel’s own abstract, in La Lumiére, ses Causes et ses 
Effets, Paris, 1868, vol. ii. The full particulars will be 
found in Comptes Rendus, and in the Annales de Chimie et 
de Physique; Becquerel’s first ssay on the subject appeared 
in the latter publication in 1848, and another memoir on 
heliochromy by him appeared therein in 1849. After 1868, 
he did little practical work on the subject. 

Many have worked at the production of heliochromic 
pictures on paper, but the results have always been inferior 
to those obtained upon silver plates, so it is not pro 
now to give attention to that branch of the subject. In the 
times of which we have been speaking the theory of the pro- 


— 
ee 


cess was not known. It was speculated by some thatthe colours 
were those of thin plates, like the colours of the soap bubble 

and by others that they were pigmentary colours due to some 
modification produced by light in the molecules of chloridg 
of silver on the plate. 

For about twenty years heliochromy upon silver Plates 
remained practically at a standstill, until Lord Rayleigh 
tried oy anal apy and found that he could pm a 
what he descri as “ very good” results therewith, and 
published what has since proved to be the true theory of the 
process in the Philosophical Magazine, of August, 1887, in 
which he said:—* A detailed experimental examination of 
various cases in which a laminated structure leads to 9 
powerful but highly selected reflection would be of value, 
The most frequent examples are met with in the organic 
world. It has occurred to me that Becquerel’s reproduction 
of the spectrum in natural colours upon silver plates may 
perhaps be explicable in this manner. The various parts of 
the film of sub-chloride of silver with which the metal ig 
coated may be conceived to be subjected, during the exposure 
to stationary luminous waves of nearly definite wave-length, 
the effect of which might be to impress upon the substance a 
periodic structure, recurring at intervals, equal to half the 
wave-length of the light; just as a sensitive flame exposed to 
stationary sonorous waves is influenced at the loops but not 
at the nodes (Philosophical Magazine, March, 1879, p. 153), 
In this way the operation of any kind of light would be to 
produce just such a modification of the film as would cause 
it to reflect copiously that particular kind of light. I abstain 
at present from developing this suggestion, in the hope of 
soon finding an opportunity of making myself experimentally 
acquainted with the subject.” Lord Rayleigh thinks that a 
similar view had been expressed before by a German whose 
name he cannot now recall. 

Early last February the discovery of Professor Gabriel 
Lippmann, of the Sorbonne, put new life into the whole 
subject, and demonstrated the truth of the theory just 
enunciated. Professor Lippmann’s method may be explained 
by the aid of Fig. 1, in which G No. 1 is the sensitive plate, 


HOTTA 





used for closing the front of a trough which is filled with 
mercury ; the film on the plate is in contact with the fluid 
metal M. The sides of the trough are formed of a U-shaped 
piece of thick india-rubber C, and the back of the trough is 
formed of a sheet of glass S. The plates are held firmly 
against the india-rubber by four strong clips. No. 2, Fig. 1, 
represents one of the photographs of the spectrum. The object 
of this arrangement is that the image of the slit before the 
lens of the spectrum camera shall be thrown through the 
glass plate upon the sensitive film at its back, and that the 
image formed there shall be backed by the bright reflecting 
surface presented by the mercury, so that the rays sent 
through the film are sent back again along, or nearly along, 
their original course. The effect of this is that interference 
phenomena take place in the film ; alternate areas of light 
and darkness are formed in the film, darkness being produced 
where the incident and reflected waves of light neutralise each 
other. These areas are closer together where the more 
refrangible rays act, and are farther apart where the red and 
yellow fall, so that on development there is a periodic 
structure in the film varying with the colour of the light 
which produced the effect. The result is, that when the 
photograph is fixed, washed, and dried, then viewed prefer- 
ably in daylight, the periodic structure breaks up the incident 
light and reflects it in waves which produce the sensation of 
colour. It is the same with mother-of-pearl, which really 
has no colour of its own, but exhibits the colours produced 
by thin plates. The colours of the soap bubble are of the 
same nature. 

Fig. 2, as well as Fig. 1, is a cut copied from La Nature. 
Fig. 2 represents the thickness of the photographic film on 
an enlarged scale, with its glass support on one side, and its 
mercury backing on the other. M. Gaston Tissandier, a 
noted French photographic authority, in describing this cut, 
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says that near the mercury, and near the adjacent surface 
of the sensitive film, there is a destruction of light ato; 
farther on, on the contrary, in 1, the two waves coincide, 
and there is a maximum of light; farther on again, there is 
a new destruction of light at o! ; farther still, at /*, another 
luminous maximium, and soon. The layers of silver in the 
film are of almost infinite thinness, being 00-00020 mm. for 
the violet, 00:00025 mm. for the yellow, and 00:00030 mm. 
for the red. 
As there is no actual colour in these photographs, and as 
they consist only of alternate areas of —- and trans- 
ency superposed in the film, it follows that the plates can 
prepared, developed, and fixed by many of the ordinary 





photographic methods, but with one essential variation. The 
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ordinary emulsions contain such coarse particles that they 
scatter the light, and quench or obscure the desired results; 
the films must be nearly transparent, and it would be better 
were they absolutely so. Those used by M. Lippmann 
are so nearly transparent as to present but a faint bluish 
opalescence when examined before exposure. Of all the 

rocesses he has tried, the old Taupenot dry-plate process 
= so far, answered his purpose best. The plates are fixed 
in hyposulphite of soda in the usual way, and when finished 
are as permanent as any other photographs — glass. At 
first, in photographing the spectrum he found exposures of 
from half an hour to two hours to be necessary; but quite 
recently, as will be seen farther on, his exposures have — 
reduced to two or three minutes. At the present time he 
uses orthochromatic plates, which aid him considerably in 
photographing the less refrangible end of the spectrum. In 
wading through these early difficulties he does well to confine 
himself for the time to the pure colours of the spectrum. In 
hotographing coloured objects his difficulties will increase 
focause of the impurity of the colours: but, as with 
Becquerel and Niepce, he is likely at first to get on pretty 
well if allowed to select the colours of the object he has to 
photograph. Orthochromatic photography will give him 
great advantages over his predecessors in heliochromic 
research. 

The colours presented by the panes are interference 
colours; they have to be viewed at a particular angle to be 
seen, a8 was the case with the old Daguerreotype portraits. 
They have a kind of metallic lustre; some of them are good, 
some of them are faulty, and many of them are faulty in the 
yellow. The process is a new discovery in high science, and as 
such has been welcomed by the scientific world proper; but 
at present it is beset by too many difficulties and imperfec- 
tions to be utilised by persons of the commercial order of 
mind. Ata meeting of the Photographic Society about two 
months ago, a member exhibited one of the photographs 
which had been reluctantly given to him by M. Lippmann, 
and as the worst he had ever taken; it was a bad one, red 
and green only being visible. At a conversazione of the Royal 
Society, however, held last month at Burlington House, 
among the chief of the many objects of interest on view 
were two photographs of the colours of the spectrum by 
Professor Lippmann, one of them was about 3in. and the 
other about 2in. long; the latter was the brighter of the 
two, and represented all the colours of the spectrum. The 
yellow was imperfect, and had a slightly coppery lustre. The 
other colours were good, and all of them fixed. Professor 
C. V. Boys stated that coloured prints had been produced by 
taking three negatives of a view through glasses of different 
colours, then printing from them superposed images in 
pigments; such pictures were not Lsengeee A in colours at 
all, but Professor Lippmann’s were real photographs in 
colours. The colours seen in them he remarked were due to 
the interference of light setting up alternate areas of trans- 
parency and comparative opacity in the film; the colours 
were those of thin films, and of the same nature as the hues 
of the soap bubble. He added that the colours in the smaller 
of the two photographs of the spectrum before them were 
more brilliant than he expected to have seen produced by so 
simple @ process. 

According to information furnished to the Royal Society, 
the small spectrum was taken with an exposure of about 
three minutes, and the large spectrum with an exposure of 
about six minutes, and without a coloured screen. Professor 
Lippmann has, therefore, considerably improved the working 
details of the process within the last few weeks ; he said that 
the two ? otographs were taken on collodio-albumen plates, 
by which, presumably, he means plates prepared by the 
Taupenot process, for these he chiefly used as already stated. 

The reception of the news of this discovery by some sections 
of the British photographic press, and as expressed in more 
responsible and official positions than the correspondence 
columns, deserves outside comment. Anonymous writers, 
uninformed about and incompetent to deal with this subject, 
have questioned the fact whether M. Lippmann has ever 
photographed the colours of the spectrum at all, and at the 
same time have flatly denied the truth of his theory, but 
without giving evidence in support of their opinions, for men 
cannot well go into details on subjects on which they are 
confused. Such writers may be compared to a great doctor 
on a platform at a country fair, who is presented by two 
Japanese, who are passing through the village, with a medical 
article in a Japanese newspaper. The learned man gazes at 
the unfamiliar typography with the gravity of an owl, then 
solemnly declares to the crowd that the article is full of the 
deepest medical errors. He enters into no farther details, 
lest the two Japanese should explain that he could not read 
the article, and did not understand the Japanese language, 
which would have been awkward for Dr. Aldravando, ‘the 
seventh son of a seventh son, Physician-in-Chief to the Great 
Mogul, and Pillmaker Extraordinary to Mustapha Muley 
Bey. Other sections of the photographic press have not so 
committed themselves. 

On the other side, accepting both the facts and the theory, 
we have the “ immortals” of the French Academy, Dr. 
Janssen, the Photographic Society of France, the French 
scientific and photographic press, our own Royal Society, 
and Lord Rayleigh, who is a scientific expert upon the 
subject of light. In fact, we are not aware that either the 
facts or the theory have been questioned by any scientific 
man in this or any other country, who is nationally recognised 
as an authority upon physics. 

The facts of M. Lippmann’s process amount simply to 
additional proofs of the truth of the well-established theo: 
of the wave motion of light, and this enabled Lord Rayleig 
to see beforehand that if suitable periodic structures could 
be produced in a photographic film, such structures would 
reflect definite colours to the eye. M. Lippmann was not 
the first to experimentally prove the truth of this theory of 
photographing interference bands, for Wiener put the matter 
beyond all doubt more than a year ago in Wiedemann’s 
Annalen, vol. xl., page 203, 1890, where, in giving an experi- 
mental solution of the aoe ong of determining the direction 
of vibration in polarised light, he made manifest by photo- 
graphy the existence of interference fringes in an extremel 
thin and transparent ayn 8s pellicle suitably placed. 
The analogies of light and sound are often expounded experi- 
mentally, and Lord Rayleigh at the Royal Institution has 
reflected uniform sound-waves from a deal board, and proved 
that in front of the board there are alternate bands of sound 
and silence, by means of an indicating sensitive flame. In 
short, over no experiments whatever have the facts and the 
theory been more clearly proved than in M. Lippmann’s case, 
or more unanimously accepted as beyond question by all 
scientific men of high standing, among whom we have not 
heard of a single dissentient, and do not expect to hear of 
one, 





THE CANET QUICK-FIRE GUNS. 





Tue following is a slightly abbreviated translation of a 
Seems article in Les Annales Industrielles of March 
th last :— 


Some very interesting artillery experiments took place recently 
on the polygon of Hoc, belonging to the forges an ——— of 
the Mediterranean, with the Canet quick-firing guns. e trials 
took place before a large number of visitors, among whom were 
officers of our land and sea forces, Chilian officers, Grecian and 
Japanese officers. In view of the results obtained in England and 
Germany by the industry of the construction of war matériel, in 
recent trials carried out with quick-firing guns, it is ee to 
us to study what has been done in France on this head, and to 
ive on this important question details 

ave borrowed partly from the Revue 
the Temps. 

We will begin by tyme out in a general way what this new 
iece consists of, and in what way it differs from ordinary guns, 

e will afterwards describe it in detail. Like all modern con- 
structed guns, the quick-firing gun is a breech-loader, and is laid by 
the same operations as other guns for sea service, but whilst in the 
latter the charging is effected successively by inserting the 
projectile first, then the powder and primer, the quick-firing 
guns are loaded by one de action ina moment. In reality, the 
firing is greatly accelerated because the charging is more “— ‘ 
for this result the powder charge and the projectile are united, as 
in quick-firing rot repeating rifles, by means of a copper case, 
which is inserted by one movement in the gun. The breech is 
then closed, and the gun ready for fire. 

Naturally these operations can be effected very quickly when 
the details have been studied well. As the weight of the charged 
case is not beyond the strength of a man, as the working of the 
breech is easy, as nothing has been omitted to augment the duration 
of movements, a dozen projectiles can be discharged in a minute, 
if it is not necessary to rectify the laying. Many naval men urge 
that the quick-firing gun ought not to exceed the calibre of 
15 cm.—5‘9in.—further, that the weight of the charge is far too 
great, and that laborious operations are performed, requiring the 
aid of mechanical engines, and there are already too many 
machines on board our ships. 

For his quick-firing guns M. Canet has adopted the breech- 
closing of the Navy. Thanks to a very simple and very strong 
mechanism, the opening and closing of the breech are effected by 
a single movement of a lever, and with the greatest ease. The 
operations of laying are made very quickly and in a very practical 
way. The speed of fire is truly terrifying when the platform is 
fixed, or nearly so. Lastly, when one remembers that the projec- 
tiles thrown have velocities greater than 700 m.—2297ft.—a second, 
and that they are capable of perforating medium armour-plates, 
one has some idea of the value of this gun and of the réle which it 
has to play in modern war on land as on sea. 

It would be well to remark here that, if the quick-firing guns 
chosen judiciously have already attained their place on board 
ships as weapons against torpedoes and shields, of medium thick- 
ness on neon ships, they are called to render immense service in 
the defence of fortresses and intrenched camps ; and one can also 
foretell that they will fi before long in field matériel. In 
truth, what disturbs military men and perhaps retards the adop- 
tion of this gun, is the fact that it is looked upon as a great con- 
sumer of ammunition, But has not as much been said of the 
repeating rifle, and yet we know what has come of it. 

is general sketch will help us to follow more easily the de- 
tailed description of the Canet guns. 

Cunnons.—The quick-firing guns, Canet system, of 10cm.,12cm., 
and 15 cm.—3‘9in., 4*7in., and 5-9in.—constitute a very powerful 
ship’s artillery, intended to form, not the auxiliary armament of a 
ship to resist an attack of torpedoes, but the principal fighting 
guns, capable of perforating plates of average thickness. These 
guns are 45 calibres long. ey are formed ey of a tube, 
strengthened by a jacket, which supports itself by a shoulder 
placed near the rear trunnion. The trunnion hoop is screwed hot 
on the jacket. In front of the trunnions is a little conical ring. 
The ammunition includes cartridges with cases of stamped brass. 
Hitherto brown powders have been employed for quick-firing 

ns, analogous to the C; powder or to PB;S powder, as well as 

. N, smokeless powder. For the purpose of laying, the guns are 
furnished with a ute toothed, with cog-wheel—or pinion— 
—— toothed, e will describe the system of breech closing of 
the quick-firing guns, as well as the mechanism of electric firing 
with which they are provided. 

In the breech mechanism for rapid-firing guns of Canet system 
the French breech-closing screw is employed. The gunner himself 
effects the three movements of rotation, of translation, and of 
liberation on the side which admits of the working of the screw by 
means of a simple movement of a lever in one direction. The 
screw of the breech A—see Fig. 1—with interrupted threads on 
four equal sectors, is carried by a bronze ‘‘shutter”—B, whose 
function is confirmed by the bolt and the lever }—Fig. 2. The 
shutter B is prolonged by a bracket C, in which is a longitudinal 
groove c—Fig. 1. The screw is hollowed at the back by a circular 
cavity, at the lower part of which a piece, carried by the bolt, 
presents three teeth of bevelled gear d—Fig. 4. Moreover, the 
screw prolongs itself by a branch D—Fig. 3—working in a bronze 
socket, supported by a pivot. On this pivot are let in (1) part of 
a conical pinion, with a vertical axis, which can engage with the 
teethd; (2) a rectangular guide, which glides in a groove c— 
Fig. 1; (3) a lever with two branches, the greater branch g ter- 
minating in a working handle M—Fig. 1—the lesser branch having 
a stud 2, which moves in a horizontal groove i under the bracket. 
The groove 7 is compesed of two parts, one part, circular, having 
its centre on the axis of the pivot e, and one part rectilineal, slant- 
ing in relation to the axis of the piece. 

e opening of the breech is performed by a single movement in 
drawing —_ towards the body, from right to left, the handle 
M. A pinion, Page intervening of the teeth d, makes the screw 
turn first one-eighth of a turn; the guide / does not move. The stud 
h, Fig. 1, runs in the circular part of the groove, then strikes its 
rectilineal edge. In pm itself on this point the work 
expended on the handle M forces the guide / to displace itself in 
the groove c, and to make the screw disappear outside the shutter, 
at the same time the stud / glides in the groove. The movement is 
thus continued by successive displacements of the stud and of the 
guide, When the stud reaches the bottom of the course, the 
screw and the shutter turn together round the joint bolt; the 
breech is then open. The closing is performed by one single move- 
ment, by a series of inverse displacements, 

In the mechanism of the 10-calibre gun and of the 12, the 
large branch of the working lever has towards its middle a joint 
bolt furnished with a stud, This stud serves, in conjunction with 
certain parts of the carriages, to produce the automatic opening of 
the breech when the gun re-enters the port, after the recoil. 

The quick-firing guns of the Canet system fire a cartridge with a 
metallic case of brass, ay at the bottom electric means of 
ignition ; the ignition can effected only when the breech is 
entirely closed. On the face of the shutter are the two guides, and 
electric wires enclosed in a double conductor. One of these guides 
is simply screwed into the metal ; the other is insulated and com- 
municates with a spring stud of copper which juts out inside 
the shutter. The screw is crossed in its axis by a copper needle, 
separated by ebonite rings and lightly projecting on the anterior 
trunnion ; this needle, pushed by a rolling spring, is in electric 
communication at its beck extremity with an insulated piece of 
metal projecting upon one of the smooth sectors of the 
screw. e electric fuse is screwed into the bottom of 
the cartridge, and has a plugged valve separated from the 
body by an envelope of gold - beaters’ skin, and an 
india-rubber washer. A thread of platinum connects the two 
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metallic parts; it is surrounded with gun-cotton. When the 
screw is pushed to the bottom, the needle strikes the plugged valve 
of the fuse. When one-eighth of a turn is accomplished, the two 
Fan studs come in contact with one another; the circuit is 
then closed by means of a metal piece and the case. if the 
movement went on in a continuous manner, the platinum thread 
would redden and explode the detonator. During practice, the 
marksman works a strong circuit which he holds in his hand to 
regulate the firing of the shot. The extraction of the empty case 
is performed by means of two spring catches, situated on the sides of 
the screw in the same plane. hen the breech is closed, the 
catches separate in order to seize the rim of the case, which is 
brought back in the opening movement. 

Carriages.—The quick-firing guns are mounted on steel carriages, 
with a limited recoil and automatic return, protected by sereens of 
steel plate. 

First a gun of 10 calibres on an oscillating carriage. The gun has 
a cylindrical portion, forming a piston to the interior of the 
collar A—Fig. 5—supplied with trunnions, which rest on the 
bracket frame B. ‘The collar A contains the recoil cylinder, 
which is so arranged as to insure a desired variation of the 
ring-shaped aperture of the outlet. Having fired, the gun alone 
recoils. In consequence of the difference which exists between the 
diameter of the gun in front and behind the cylindrical or piston 

rtion of it, part of the liquid is driven back outside the collar. 
fe escapes by lifting a weighted valve, and passes through a 
cylinder C under the gun, forming part of the collar. In this 
cylinder is a plunger, which is then compressed by springs resting 
against the traverse a. When the recoil is over, the springs drive 
back the liquid, which re-enters by a narrow — in the valve 
and drives the cannon back into the port. The carriage of the 
10-calibre gun has a special device which opens the breech auto- 
matically during the gun’s return to its position. For this result, 
against the lower part of the face of the breech of the gun is a 
stud b—Fig. 3—supported by a horizontal lever D—Figs, 3 
and 5—which is fastened in C—Fig. 3—on the joint bolt of 
the shutter. This lever is in communication with the stud f 
—Fig. 4—on the lever for working M of the breech screw. It 
is connected in d with a stalk enclosed in a longitudinal sheath 
E—Fig. 5—which is supported by a guide working in the groove G 
by an arm fixed to the collar; a spring round the stalk presses 
against a shoulder of it and pushes it forward. The sheath E is 
composed of two separate parts; the front part is connected by a 
collar e—Fig. 3—the hinder part has a ring y, which a spring pushes 
continually backwards; between them are spring catches which 
seize the central stem. When the gun recoils in its collar it drags 
with it the lever D, by the intervention of the stud } and of the 
joint c; the stem projects from the sheath E in pressing its spring. 
The end of the recoil, the spring catches leap a projection on the 
stalk and prevent it from moving when the gun returns to its 

ition; they render immovable in consequence the point d, of 
joint with the lever D. The latter, in contact always with the 
stud /, then presses inst the working lever M, and makes it 
pivot round the joint-bolt, thus determining the complete opening 
of the breech and the extraction of the empty case. On going 
forward again, the gun drags the axis of the joint c and forces the 
lever D to take an oblique position; it is the same thing with the 
sheath E, which is displaced in the groove G. Before the gun has 
finished returning to its position, the ring gis struck by a nut 
i fixed under the cannon ; it presses the springs of the catches and 
disengages the projection. The stalk, brought forward by the 
spring, drags the lever D which strikes itself against the face of 
the breech ; the ring g retakes its first position. The breech 
Jemains open, and should be closed by hand after the charging. - 

The apparatus for elevating includes a fly-wheel V—Fig. 2—on 
the carriage, and acting by the intervention of a differential 
gear, and a hooking pinion with a toothed arc N fastened to the 
collar A. To fix the direction the platform on the bolster is turned 
by working the lever R, which works a clutch 8, forming a check on 
the pointing in direction. Before — the system in motion 
one must lift the lever a little in order to loosen the clutch; the 
front beak of the lever compresses then a flat spring, which 
tightens the clutch when the lever is abandoned. The mounting 
revolves on conical rollers, held down by three cramps H H H. 

Second gun of 12 ¢., on a carriage with oscillating platform. 
—The gun is carried by a cradle with circular teeth, provided 
with two lateral cylinders A A”—Fig. 6—and resting on a prop or 
oscillating platform composed of two sleepers B B’ intercrossed, 
which pivot round axes on the top of the platform C, analogous to 
that of the preceding system. The “‘ recuperator,” made of two 
columns of Belleville springs, is worked by a plunger placed in a 
central cylinder, where the liquid runs when driven back by the 
two pumps. On the course is interposed a charged valve, with a 
narrow aperture for its return to the battery. The support for the 
shields is behind the machinery. The carriage has an arrangement 
for the automatic opening of the breech during its return to the 
battery. The working of it is very little different to that we have 
just described for the 10c. carriage, so we will not enter into 
a description of it. 

Two toothed arcs D D!1—Fig. 7—fastened to the lower part of the 
platform, and working in the bronze grooves aa! bolted to the 
sleepers, elevate the gun. For this result, on the top of the left 
arc is a hand-wheel V, which turns a shaft b, at the end of whicha 
collar is displaced, provided with a spiral toothing. The collar, 
forced by a sliding key in a groove of the shaft, to turn with the 
latter, communicates a rotary movement toa pin c, working with 
the teeth of the arc D, and mounted on the shaft E supported by 
the sleepers. When the fly-wheel V is worked, the pin c, as well 
as pin c’ at the other extremity of the shaft E, displace themselves 
on the ares D D’, and force the whole to pivot on the trunnions. 
The bolster works in a sheath on the bracket F fastened to the 
oscillating platform. 

For determining the pointing in direction, the apparatus used 
consists of a vertical shaft put in motion by the fly-wheel V’, and 
working a pin which engages with a rack in the interior of the 
platform. In other features this carriage generally resembles the 
preceding one. 

H. F., Engineer of Arts and Manufactures, 








TENDERS. 


CONSTRUCTION OF EARTHENWARE PIPE SEWERS. 
List of tenders for the construction of about 2350 yards of earthen- 
ware pipe sewers, with manholes, &c., and purification works and 
attendant’s cottage, at Ash, near Sandwich, for the Eastry Rural 
Sanitary Authority. Charles H. Beloe, M.L.C.E., 7, Victoria- 
street, Westminster, S.W., and 13, Harrington-street, Liverpool, 


engineer. Quantities by Frank E. Priest, Assoc. M. Inst. C.E., 
13, Harrington-street, Liverpool. 
£ 

James Trollope, Lower Walmer, Kent (withdrawn) .. 2787 
G. H. Denne and Son, Queen-street, Deal (accepted) .. 3588 
W. and T. Denne, Upper Walmer, Kent .. .. .. .. 4000 
Thomas Lloyd, Castle Hill, Maidenhead, Berks .. 4069 
Charles Howe, Denmark- , Ramsgate ie bee 4199 
James J. Wise, Queen-street, Deal .. .. .. «. 4278 
Hayward and Paramor, 34, Park-road, Folkestone 4898 
George Osenton, Westerham, Kent .. .. .. .. 4475 
T. H. Lovell, Wingham, Kent .. 4550 
William Coker, Halling, Rochester 4743 
Hunter and Bryant, Kenley, Surrey .. 5143 








CENTENARY OF THE BIRTH OF MicHAEL Farapay.—H. Kk. H. 
the Prince of Wales has fixed four o’clock on Wednesday, the 
17th June, for the delivery, by Lord Rayleigh, of the first of the two 
lectures at the Royal Institution in connection with this centenary ; 
and on Friday evening, the 20th June, at nine o’clock, has been 
appointed for the second of these lectures, which will be given by 
Professor Dewar. 
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PACKING SALT PRIZE COMPETITION. 





THE following subject for a prize competition is proposed on 
behalf of the Netherland-Indian Government, the object being to 
find a proper method of packing salt, applicable to that article as 
it is sold in Netherland-India on account of the Government. 

Nature of the brine.—The Government salt is prepared in the 
numerous open salt-pans in the neighbourhood of the salt establish- 
ments in the districts of Sampang, Pamekasan and Soemenep, on 
the island of Madura. The product obtained from the salt-pans, 
after having undergone a certain amount of drying by the heat of 
the sun, is delivered by the salt-makers to the Government ware- 
houses, where it is taken charge of by the warehouse keepers. The 
salt remains in the warehouses for at least one year, generally 
longer, during which time it loses the greater part of its hygroscopic 
constituents, after which, and only then, it is considered fit to be 
sent off to the places where it is to be used. By this method a 
product is obtained of a pale grey colour, consisting of very 
irregular crystals, fine or coarse grained, according to various 
circumstances accompanying its preparation, and still being, to a 
considerable extent, hygroscopic, so that on being exposed to the 
intluence of the weather it has a tendency to absorb more and more 
water, and to deliquesce. 

What is required for effective packing.—The material used in the 
packing must completely resist the action of the salt ; it must not 
add any impurity to the salt, nor communicate any taste or smell 
to it. The material used in the packing must possess sufficient 
firmness, so that the salt, even when it is somewhat damp, can be 
kept in it in good condition for a considerable time, and at least 
for two years. 

The boxes or cases must be provided with a proper and efficient 
means of closing. They must be so constructed that the fact of 
their being broken open shall be immediately visible. After the 
boxes or cases have been closed the salt shall no longer be liable to 
deliquesce. 

Method of packing.—With the exception of what follows on 
this subject, the boxes or cases for the salt must be constructed to 
hold the quantity of 1 kilogramme. After the upper side has been 
opened, they must be able to be filled without it being necessary 
to weigh the salt before this is done, so that the contents of the 
boxes, &c., shall be exactly one kilogramme. The small boxes, X&c. 
have in their turn to be packed again in larger cases to allow of the 
salt being warehoused, and so that they can be sent by ship or by 
carriage without damage to the packing. Besides the small boxes 
for salt of the capacity of 1 kilogramme, the use of packages con- 
taining quantities of 5, 10 and 25 kilogrammes may be taken into 
consideration, if by so doing expenses can be diminished. It is 
calculated that for the whole Government salt production 74,150,000 
boxes or cases of 1 kilogramme per year will be required, or, if 
packing in larger quantities, should be adopted :—37,000,000 boxes 
or cases of 1 kilogramme, 2,470,000 boxes or cases of 5 kilogrammes, 
1,200,000 boxes or cases of 10 kilogrammes, 500,000 boxes or cases 
of 25 kilogrammes. The filling of the boxes, &c., must be able to 
be done very quickly at the smallest expense possible, preference 
being given to mechanical means. 

Packing of dried salt.—As it has been found by experience that 
salt which has been carefully dried keeps much better and is less 
liable to act upon the package in which it is contained, some 
artificial means of drying the salt will have to be applied when 
necessary before the packing of the salt takes place. 

Necessary conditions of a proper solution of the question proposed. 
—In the first place, a proper method of packing will have to be 
proposed which shall fulfil all the conditions above mentioned, in- 
cluding the packing of the smaller boxes in cases, to facilitate 
conveyance. It must further be shown in detail how the packages 
to be used can be made in large quantities, how the boxes, cases or 
other packages, are to be filled, and the means to be employed in 
doing this ; also by what method the salt can be artificially dried 
should this be necessary. The whole cost, both of the packages and 
also of the filling and drying of the salt, must not exceed at most 
3 cents perkilogramme, calculated on the produce of about 74,150,000 
kilogrammes per annum. In estimating these expenses, com- 
petitors must include in their replies a detailed statement of the 
cost to be incurred, both in using the apparatus sent in for 
competition and that for its manufacture on a large scale. In this 
estimate of expenses, workmen’s wages must be calculated at the 
average rate of similar wages in the Netherlands, and in the same 
way the cost of materials at the prices current in the Netherlands. 
If packing material already existing as an article of trade can be made 
use of for packing salt, the conditions above stated will have to be 
so far nrodified that it shall be shown at what cost such packing 
material can be bought in large quantities and be made available 
for the purpose required. 

Deciseon on the answers sent in.—Preference will be given to the 
answer which contains a perfectly satisfactory solution of the 
questions above stated, and is at the same time the best answer 
sent in, and also gives the lowest cost. of packing below the 
maximum of 3 cents per kilogramme of salt. After the receipt of 
the answers, opportunity will be given to those concerned to take 
part in a competition, in which they shall show the working of their 
invention. According to the result obtained, the value of the 
invention will be estimated and the reward paid. 

Those who wish to take part in the competition, which will be 
held at Amsterdam, must send in:—(1) The apparatus for drying 
the salt (this is not necessary if the plan proposed is calculated to 
preserve the salt in its natural state, and prevent its melting). 
(2) The materials for making the packing. (3) The mechanical 
means for making the boxes or cases to contain 1 kilogramme, 
and also for making the larger cases—these last two requirements 
are to be open to alteration for so far as may be necessary in the 
event of the possibility being shown of readily altering existing 
packing material, so as to make it applicable to the purpose in 
view. (4) The apparatus for filling the boxes or cases of 1 kilo- 
gramme capacity. 

Premium to be awarded for the best solution of the prize question. 
—The premium to be awarded to the best solution of the problem 
question is 10,000 guilders (about £820). After the conclusion of the 
competition the Indian Government will decide upon the replies sent 
in. If none of the competitors have complied with all the conditions 
the Government will, nevertheless, take into consideration how far 
the best answer may be held to have deserved a portion of the 
premium proffered. The implements sent in by the successful 
competitor will be retained by the Government against payment of 
the amount at which they may be valued. 

Answers must be sent in to the Colonial Office at the Hague 
before the 1st of September, 1891. 








INSTITUTE OF Martine EncINEERS.—A meeting of the Institute 
of Marine Engineers was held on Tuesday evening, June 2nd, pre- 
sided over by Mr. F. W. Wymer, when Mr. Gray continued his 
lecture on ‘‘ The Metacentric Elements of Stability.” The lecture 
was very well received, but Mr. Gray said there would be no need 
to print it, as all that he had told them could be read in better 
form in Mr. White’s ‘‘ Manual of Naval Architecture,” and his 
object had been merely to induce the members to read up the 
subject, Captain McKirdy, in proposing a vote of thanks to the 
lecturer, expressed the pleasure he had experienced in listening to 
the explanations given, but he would have liked if these explana- 
tions had gone further, and had described some simple method 
whereby a captain could ascertain how a vessel’s stability is being 
increased or reduced while she is being loaded. The hon, secretary 
announced that it was proposed to resume the session for the 
reading of papers in September, when it was expected that Mr. 
James Weir would read a paper on “‘ The Economy of the Marine 
Engine” in some central meeting place. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
MILL and forge proprietors are thinking about putting in some 
stocks of puddled bars, so as to be prepared for indisposition of the 
puddlers to work if we get a spell of hot weather. 

The —s on ’Change in Birmingham this afternoon, and 
yesterday at Wolverhampton, was rather a more favourable one, 
the better weather leading to the expectation of an enlarged home 
demand, if it should keep up. The ae industries engaged in the 
light metal trades are consumers of much importance, and their 
condition is a matter of considerable moment to the iron and steel 
masters. The approach of the half year’s end, which is usually 
the time for stock-taking by several manufacturers, is naturally 
not an assistance to trade, but there is a fair amount of business 
under execution, more particularly in bars, hoops, and slit rods. 

Some good sales of common bars have lately been effected for 
July and August deliveries, and this business helps to steady the 
market against the influences which are always more or less in 
operation to pull it down. 

Ironmasters exhibit fully as much firmness this week as last in 
declining to make any sensible concessions in prices on account of 
the reduction in wages which has come into force this week. They 
repeat that the small relief which they are now receiving had 
been previously fully discounted, and that there is no room for 
further squeezing. 

Prices in the best iron trade continue on the former basis, 
namely, £8 for best bars, £9 10s, for double best, and £10 10s. for 
treble best. Best chain and best scrap bars are also both £9 10s. 
and £10 10s., according to whether single or ‘‘ best best” brand 
is attached. 

Plating angle and tee iron rolled by the list houses is quoted 
£8 10s. to £10, and double best £10 to £11, while rivet iron is £10 
to £11. Double best charcoal bars are £16 10s, 

Hoops and strips of the best houses, of 14 to 18 gauge, are 
£8 10s. for marked sorts, and £1 10s. extra is quoted for best. 
Best matched slit rods are £10, and second best £9 5s. 

The state of the galvanised sheet industry continues to be the 
weakest point of the Staffordshire iron trade. Generally speaking 
it can only be reported as very quiet. At the same time, there are 
firms here and there who make well-known brands who state that 
they are well engaged, but they can be regarded only as the 
exceptions that prove the rule. A few good lines have come for- 
ward lately from Australia, but the South American market is still 
disorganised, and South African orders are few and far between. 

Competition continues to be the subject of much complaint. 
What little business is offering is scrambled for eagerly, and 
Midland manufacturers are particularly protesting in this connec- 
tion against the attitude of manufacturers in the North of England. 
It is stated that some Lancashire houses are selling galvanised 
corrugated sheets, 24 gauge, free on board at Liverpool, at £11 5s, 
a ton, a price which is alleged to be considerably below the cost of 
production. How severely prices have tumbled will be seen when 
it is stated that about eighteen months ago Staffordshire galvanised 
sheets realised £17 in Liverpool, whereas the corresponding quo- 
tation is now £11 10s, to £11 lds. 

In the pig iron trade the further fall in the Scotch market of 
4s. 3d. on the week, added to the previous heavy decline, is rather 
welcomed here than otherwise, as tending to steady the market, 
and to put trade cn a more legitimate footing. The aggregate value 
of Scotch warrants is less than one million sterling, which is a com- 
paratively slight burden to the London houses, and as the amount of 
the speculation probably represents ten times this value, the syndi- 
cate have only to place 30,000 or 40,000 tons upon the market to bring 
down prices witha crash. The centre of influence in Scotch war- 
rants has been transferred from Scotland to London, though many 
millions of Scotch capital are affected by the purely speculative 
and stock-broking transactions. 

Demand for pig iron in this district keeps steady, and though 
there is a disinclination on the part of consumers for forward 
business, yet good quantities of pig have of late been going off. 
The renewal of half-yearly and quarterly contracts will be due in 
a few weeks, and new buying is then expected. As-to the value 
of these renewal contracts, however, very much must depend 
upon the black sheet trade which, at present, unfortunately, is in 
a depressed condition, and without good prospect of early revival. 
Meanwhile quotations remain at 45s. to 46s. easy for Northampton 
and Derbyshire delivered, with 48s. for Lincolns, while native sorts 
are 45s, to 46s, 6d., and 47s, 6d. for part-mines, and 40s. to 
42s, 6d. nominal for common, with occasional sales taking place 
at as low as 37s. 6d. All-mine pigs keep at 100s. to 105s. for cold 
air; and 6s. to 70s. for hot air. Hematites are quoted 62s. 6d. 
to 65s. for good qualities, mixed numbers and second sorts 55s. 

Midland ironmasters note without satisfaction this week that the 
Board of Trade Returns, just issued, again show a falling off in 
the iron and steel exports alike for the month of May and for the 
five months of the year then ended. The falling off is especially 
marked in pig and puddled iron, bars, angles, railroad iron and 
steel, and cast and wrought iron. 

In tin-plates there is a large increase, which is almost entirely 
attributable tu the demand from the United States. The month's 
increase in quantity is 24,876 tons, and in value £505,339, or 89 
per cent., while for the five months’ trading the increase in quan- 
tity is 83,406 tons, and in value £1,620,956, or 69 per cent. 

The Birmingham metal rolling trade is in a fairly good condition, 
although not so active as it was this time last year. Business in 
this branch, it seems, has not yet recovered from the financial panic 
which occurred some months back, and consumers are doubtful as 
to the stability of the rise which has taken place within the past 
few days, and they show a disposition to withhold contracts. 

Prices of wire and rolled metal are declared to be quite unremu- 
nerative, in consequence of excessive competition. It should, how- 
ever, be stated in support of the belief that higher rates are immi- 
nent, that there is a large reduction this month in the public stocks 
of metal, and this reduction must, of course, exercise a modifying 
i upon pessimist buyers. 

Makers of seamless brass and copper tubes are tolerably busy on 
railway orders, and there is rather more demand for brazed _ tubes. 

The directors of Messrs. Nettlefold’s, Birmingham, have decided 
to recommend a dividend for the second half-year of 5s. per share 
on the original preference shares, and a dividend of 15s, per share 
—with a bonus of 10s.— on the ordinary sharesfor the past six 
months. 

Two well-known Staffordshire iron and coalmasters have joined 
the majority since last week. The one is Mr, J. W. Sparrow, aged 
seventy-one, formerly of the firm of W. and J. 8. Sparrow and Co., 
of the Bilston Forge, one of the best known and most experienced 
iron and coalmasters of South Staffordshire; and the other, Mr. 
C. E. Swindell, aged seventy-two, of Stourbridge, who belonged to 
a family long prominently identified with the iron and coal trades 
of the South Staffordshire district. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Maznchestev.—Business in the iron trade of this district remains 
in much the same unsatisfactory condition as reported last week, 
and there is a continued want of confidence generally throughout 
the market which operates against transactions of any moment 
being put through. The sudden drop in warrants, which during 
the course of a little over a week receded something like 15s, per 
ton from the top figures, naturally induced the belief that the 
speculative boom on the part of London operators was at an end; 
but there has since been a recovery in prices, which has again 





—__ 


unsettled the market and caused a feeling of uncertainty quite as 
zreat as ever. For actual requirements buying goes on slowly 
rom hand to mouth, but apart from this business of any weight jg 
mostly kept in abeyance, 

There was about an average attendance on the Manchester Iron 
Exchange on Tuesday last. Business was again extremely slow 
the continued rapid and extreme fluctuations in warrants at 
Glasgow tending to unsettle the market. In some quarters fair 
inquiries for pig iron were reported, with actual business to 
moderate extent offering at something under quoted rates, but 
generally very few transactions of any moment were being put 
through, buyers evidently spews J to hold back until the market 
is less disturbed by outside speculative operations. As regards 
Lancashire pig iron, makers are still practically out of the market 
so far as quotations to outside buyers are concerned, but arrange. 
ments are in progress for resuming operations at the local 
furnaces, and work has already been partially resumed, but 
not as yet upon common iron. For district brands, makers’ 
quotations remain very much the same as those given last 
week, but where business is offered it is generally at about 64, 
under the prices that are being asked. For Lincolnshire pig iron 
= average about 43s. for forge to 45s. for foundry, less 24, 
delivered equal to Manchester, and in most cases makers are firm 
at these figures, but one or two transactions have been put through 
at about 6d. under the above quotations, Derbyshire iron remains 
unchanged, forge qualities averaging 43s. 6d. to 44s., and found 
about 47s. 6d. to 48s., less 24, delivered equalto Manchester. The 
considerable drop that has taken place in warrants during the past 
week has necessarily had its effect upon outside brands offering jn 
this market, and for these prices are decidedly easier. Good 
named foundry brands of Middlesbrough could be bought at about 
48s. 4d., whilst ordinary G.M.B.’s have been sold at as low as 
47s. 4d., and Eglinton averages 56s, to 56s. 6d. net cash delivered 
equal to Manchester. 

The manufactured iron trade remains without any very material 
improvement, except that in hoops the increased business which 
usually comes forward at this season of the year is giving more 
firmness to this description of goods, and makers are not now 
quoting under £6 2s, 6d., delivered equal to Manchester or Liver- 
pool, with £6 5s, generally talked of as the price they will probably 
hold for. Bars, however, remain quite as low as ever, the only 
feature noticeable being that makers are becoming more indifferent 
about selling at the unremunerative rates that have been ruling for 
so long past. Local bars can still be bought in some instances at as 
low as £5 15s.; but £5 17s, 6d. is the general quotation, with North 
Staffordshire qualities quoted at £6. Hoops average £7 5s. to 
£7 7s. 6d. per ton for the better qualities, delivered in the 
Manchester district. 

In the steel trade business continues extremely slow, with prices 
for hematites again easier; good foundry qualities, delivered in the 
Manchester district, not averaging more than 59s., less 2h, and 
steel billets quoted at about £4 17s. 6d. net. The business giving 
out in steel plates continues so small that prices are scarcely 
tested; but nominally £7 5s. to £7 7s. 6d. may still be said to 
represent the average figures for the best boiler-making qualities, 
delivered to consumers in the neighbourhood of Manchester. 

The metal market continues very firm with all descriptions of 
brass and copper manufactured goods stiffened up in price about 
fd. to 4d. per pound, although makers generally have not yet 
officially announced the advance of list rates. 

The reports become more general throughout the engineering 
trades that the weight of new work is decreasing, and although the 
leading industries are still well engaged upon the orders on their 
books, these are running out more rapidly than they are being 
replaced, whilst where new business is to be got the competition is 
becoming keener to secure it. 

Passing through the engineering works of Messrs, Hetherington 
and Co., of Manchester, the other day, I noticed several special 
tools in the course of construction, a short description of which will 
be interesting. One of these was anexceptionally powerful improved 
railway wheel lathe designed for turning locomotive, carriage, and 
wagon wheels up to 6ft. 6in. in diameter, very massive in construc- 
tion, powerfully geared, and capable of taking very heavy cuts off 
hard steel tires. The headstocks of this machine are fitted with steel 
spindles running in gun-metal bearings, hardened steel thrust pins 
and strong ribbed face-plates. The plate on the driving head- 
stock is fitted with internal and external spur-rings and three 
changes of gear, namely, single, double, and treble purchase, with 
a four-speed cone pulley of large diameter for extra wide belt. 
The slide rests, mounted on carriages with screws, have, in addition 
to compound slides, quadrant motion for setting the top slide with- 
out altering the bottom one, and each rest is fitted with self-acting 
ratchet worked by a rocking shaft overhead. The machine is fitted 
with a steel driving shaft of exceptional strength, 64in. diameter, 
and the total weight of the toolis between forty-fiveand fifty tons. The 
firm are also aide an exceptionally large horizontal turning and 
boring machine. This machine consists of a horizontal table with 
worm-wheel attached tothe underside, and driven from werm shaft by 
means of bevel wheels and four-speed cone pulley. The cross slide, 
which is of fish-back form, is 2lft. long by 2ft. 2in. wide and 2ft. 
deep, and carries two strong tool-boxes with angular, horizontal, 
and vertical adjustment, the vertical feed being 22in., and all the 
feed motions self-acting, driven from a vertical shaft on the side 
of the uprights. Messrs. Hetherington have also just completed a 
large wall radial drilling machine, with an arm 9ft. long, and to 
drill within a radius of 8ft., a special feature of which is that the 
arm has been turned upside down, thus giving greater stability and 
allowing more clearance for the work underneath. This machine 
is double geared, and the gearing is placed in the head, thus 
giving off the power as near the work as possible, and preventing 
the extreme torsion of the shafting and wear of the sliding keys, 
which always occurs when the gearing is placed with the cone 
pulley. The driving arrangement on the top of the wall-plate is 
arranged so that it can be swivelled round to any position to suit 
any direction of driving. 

A new method of sinking pit shafts was described by Mr. 
Richard Sutcliffe, at a meeting of the Manchester Geological 
Society held on Tuesday, Mr, Sutcliffe proposes to replace the 
present practice of sinking in the middle of the pit by what he 
thinks to be a more rational mode of getting out or setting free 
the layers of strata all round the pit bottom in advance of the 
sinking. To accomplish this he has designed and patented a 
machine, which can be worked by compressed air, electricity, or 
such other motive-power as may be thought most advisable. This 
machine carries a number of single and double-cutting pieces, and 
making one revolution perminutein the pit bottom with twenty single 
and twenty double-cutting pieces, he claims to be able to cut 30in. 
per hour in ordinary sinking stone; whilst the stone thus set free 
all round, layer after layer could be filled away without any 
powder. For walling or lining the shaft he purposes to employ 
concrete, and to do so places on the flooring a temporary walling 
crib com of iron or steel, and the concrete is poured in 
behind this casing. By hisnew method Mr. Sutcliffe expects that six 
yards per day of three shifts could be sunk and lined as safely and 
as easily as the amount now attained in ordinary sinking. — . 

In the coal trade there is a more or less general quickening 
shown in the demand ; but prices, except for the inferior descri 
tions of fuel, are being remarkably well maintained, and certainly 
the miners would seem to be determined upon carrying out 4 
restriction of the get, which will at any rate prevent any surplus 
supplies coming upon the market which shall jeopardise their 
Serge rate of wages. The better qualities are still moving off 
airly well for house-fire consumption; and although the demand 
for iron-making, steam, and general manufacturing purposes 18 
falling off, there are no very excessive supplies of the commoner 
descriptions being pushed for sale. Engine classes of fuel are, 
however, plentiful, the sorts ially ——* complete 
drug, and very irregular in price. At the pit mouth best coals 
average about 12s.; seconds, 10s. 6d.; common house coals, 9s, 
to 9s, 6d.; steam and forge coals, 7s, 9d, to 8s, 6d.; burgy, 7% to 
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7s, 6d.; good slack, 5s, 6d, to 6s.; and common about 3s, 9d. to 
4s, 8d. per ton. 

In gas coals several of the minor contracts have been placed 
during the last few days, which afford some basis of the prices 
likely to rule this season, In most cases colliery proprietors have 
had to give way about 6d. upon the prices obtained last year, good 
screened gas coal averaging 9s, 6d, to 10s, per ton at the pit 

outh, 
the shipping trade remains quiet, with common steam coals 
obtainable at about 9s, to 9s. 6d. per ton, although the better 
qualities of steam coal are fetching in some cases 10s, to 10s, 3d. 
per ton delivered at the ports on the Mersey, 

Barrow.—The business done in hematite warrants during the 
past week was nil up to Monday night, but a better demand sprang 
up on Tuesday, when prices had declined to 48s,, net cash, and as 
a consequence an advance followed to 50s. per ton. Orders for pig 
iron have been unsettled, owing to the erratic movements in the 
market; but it has been shown that the demand exists, and was 
only temporarily checked owing to the fiuctuations in values, which 
were so marked and so completely outside any question of supply 
or demand, or at Aan. 7 wera business between makers and con- 
sumers, Makers ve been quoting 50s, to 51s, per ton net, f.o.b., 
for Bessemer qualities, and still adhere to these prices. Orders 
for forge and foundry iron are very quiet, The furnaces in blast 
number forty-one, and thirty-six are idle, while at the same time 
last year forty-five furnaces were in blast. The stocks of iron on 
hand in warrant stores have been reduced during the week to the 
extent of 718 tons, and they now represent 140,196 tons in the 
aggregate, or a decrease since the beginning of the year of 69,189 
tons. 

The steel trade is in a peculiar and remarkable position. In 
West Cumberland, Connell and Co.’s is the only firm which has 
anything like a good trade outlook. At the Moss Bay works a 
stoppage has taken place owing to the scarcity of orders, and the 
position at the West Cumberland works is not much better. At 
the Barrow works, however, there isa very good prospect, and 
the orders in hand are sufficiently heavy to insure almost constant 
work in the Bessemer department throughout the year, while in 
the Siemens-Martins department there is reason to believe that 
not only willthere be plenty of orders, but that justification 
will be afforded for the very considerable extension of producinj 
plant which is now being made at this establishment. There are 
not many variations to note in prices. Heavy rails are at 
£4 11s. 6d. ; light rails at £5 15s., and colliery rails at £6 15s. per 
ton; £6 2s, 6d. is the price of ship plates, and £5 10s, angles, and 
£6 17s, 6d. to £7 for steel boiler plates. Other departments of 
the steel trade, including the tin-plate bar branch, are quiet. 

Shipbuilders are fairly employed, and have prospect of some 
new orders to sepelanest those recently booked. Some of the 
departments are short of work, but this will soon regulate itself as 
the new orders in hand are proceeded with. 

Iron ore is weaker at 10s, per ton net at mines, 

The Tubular Frame Wagon ae completed the first wagon 
built at its Barrow works on Tuesday. It has been built 
specially for the cual trade, and will carry 30 tons. The wagon 
will be employed on the Great Northern Railway. The company 
bas in hand at Barrow orders which will keep it employed for 
fully two years for English, Irish, continental, and foreign railway 
companies, 

e coal and coke trades are steady but quiet, and prices are 
maintained, Shipping shows a slight improvement in metal 
exports, 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


SoutH YORKSHIRE collieries continue to do an increasing trade 
with the port of Hull. During May there was forwarded from the 
various collieries in Yorkshire a weight of 206,872 tons, against 
80,520 tons in May, 1890. For the five completed months of the 

ear the quantity sent has been 885,424 tons, as compared with 
(85,712 tons in the corresponding period of last year. The increase 
on the month is 26,362 tons, mt so the five months 99,712 tons. 
There is a significant increase in the quantity of coal exported 
coastwise, London taking the bulk of the supply. To foreign 
countries there have been sent 103,821 tons, against 99,480 tons in 
= of 1890. 

he foreign business in hardware, cutlery, and steel, as disclosed 
by the Board of Trade returns for May, is not so satisfactory as 
could be wished. In hardware and cutlery the total value exported 
last month was only £196,111, against £248,987 for May of the 
previous year, e United States demand has dropped from 
£40,297 to £18,614— the McKinley Tariff continuing its 
“garotte.” Other markets, however, also exhibit serious 
decline. For example, British Possessions in South Africa have 
fallen from £15,920 to £9740, British East Indies from £25,769, 
to £19,256 ; while Chili and the Argentine Republic have almost 
ceased to order, the fighting there being all against business. In 
steel, foreign markets took last month a value of £154,198, as com- 
pared with £181,030 for May of 1890. The “drop” on the five 
completed months of the year is nearly £200,000. The onl 
market which shows an increase is British North America, whic 
has advanced from £12,253 to £24,477. In railroad material, in 
which Sheffield is very largely interested, the falling off is abnormal, 
caused chiefly by the collapse of the South American markets, 
owing to revolutions. 

The coal and coke trades continue to be fairly animated. Con- 
tracts for locomotive fuel have now been placed by the principal 
railway companies, who have been able to secure supplies for the 
next six and twelve months at the reduction of 6d. per ton agreed 
to among steam coalowners, Gas companies, on the other hand, 
have not been uniformly successful in securing a similar con- 
cession. Those who delayed placing their contracts managed to 
make the best terms. Steam coal is stacked to a considerable 
extent at some of our collieries—the quantity in stock probably 
reaches thousands of tons, Gas coal is being freely shipped, a 
pen, quantity going to the Continent, where South Yorkshire gas 
coal is in high repute. 

It is expected that the accumulations of steam coal will soon be 
‘‘moved.” I hear very little of summer prices ruling in house coal. 
A partial concession has been made by one or two local collieries 
but winter quotations are still required. The continued north and 
north-east winds have kept the demand quite equal to the supply, 
which has given the coalowner excellent reason for refusing to 
lower values. In Sheffield, house coal in the best qualities is 
—— # high as 18s, 6d. per ton, while 18s. and 17s, 6d., 17s, 
and 16s. are very common quotations. Kitchen coal ranges from 
12s, to 14s, Yet Sheffield is in the heart of the Yorkshire coalfield, 
and quite close to Derbyshire. 

Some coke contracts have been F miges since my last letter. Blast 
furnace coke has fetched 10s. to 11s. per ton for South Yorkshire, 
and 11s. to 12s, per ton for Derbyshire, the latter holding an advan- 
tageous position. Steel coke is now at 22s. 6d. to 24s, 6d. per ton. 
are consumers expect to arrange for new supplies at 6d. per ton 


ess, 

Little change has to be reported in the general trades of the 
town, Iron values remain as last geo railway material is 
unaltered, There is still abundance of work in most of the heavy 
trades, including armour plates, railway 
flue specialities, In the lighter industries there is more doing in 
piles, which have long been but indifferently called for. From 
the home market there is a fair call, and several foreign parts— 
or anes Russia, Poland, and the Low Countries—have placed 

orders. The Indian requirements have also increased. On 
account of the quietude in the shipbuilding yards, the tools usually 
sent there are in very languid request. ge tools, however, are 
frosty well called for, both on home and foreign account. 
hovels, spades, forks, and similar season” articles are being 
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turned out in large quantities. In spite of the development of 
agricultural machinery, the firms that make scythes, sickles, 
and similar goods are busier this year than they ever remember. 
The difficulty is to complete deliveries in the time required. The 
rolling mills are again showing more activity. Cutlery houses are 
doing a fair business, but there is no pressure of orders. ‘The call 
is mainly for better class goods. The American business is chiefly 
restricted to special articles, the secondary grades being almost 
completely kept out by the operations of the new tariff. 

The Sheffield Town Council have appointed Mr. Harvey Little- 
john, M.A., M.B., assistant medical officer of health for Edinburgh, 
as medical officer of Sheffield. The vacancy was caused by the 
appointment of Dr, Theodore Thomson to the staff of the Local 

overnment Board, London. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH the iron warrant market is much less excited this week 
than it has been for a couple of months past, and though also 
there is reason to believe that the ‘‘ bears” have covered, and that 
the ‘‘ bulls” have lost their hold upon the market, still everything 
continues so uncertain that confidence does not return, and there 
is very little legitimate business, However, if the warrant market 
keeps anything like settled for a short time, consumers will come 
forward again; but unfortunately, the spring trade may now be 
counted over, and only a quiet demand can be looked for during 
the summer months. So much damage has been done to trade, as 
well in the finished as in the pig iron departments, by the unnatural 
condition of business during the last few weeks, that it will be 
no little time before it recovers, At present no one appears to be 
buying pig iron but those people who require it at once, and some- 
times the steamer chartered is actually in the river waiting for it 
before the iron is purchased. Consumers under present circum- 
stances will not buy at all for forward delivery; indeed, ordinary 
buying and selling as yet continues almost dormant. The prices 
of Scotch warrants, which were raised by the London speculators 
to 58s, 6d. in the two months ending 29th ult., fell in the ten days 
ending Monday last to 45s, 3d. cash, or 13s, 3d., and this dragged 
down Cleveland warrants 3s. 1d. per ton, there being no change at 
all in the actual condition to warrant so great an alteration. Of 
course, Cleveland iron did not fall so much as Scotch, because it 
had not risen so fast, and the speculation was not in Cleveland 
iron, The collapse was very complete, nearly all that had been 
gained in prices in two months being lost in about ten days. Since 
the beginning of the week prices, however, have recovered a little, 
but are at by no means profitable figures. The cost of production 
has been reduced as low as it is likely to be for some time to come, 
for coke cannot well be cheaper than it is at present, and the 
Cleveland ironstone miners are threatening to demand an advance 
of wages. Good blast furnace coke is now selling at 13s. per ton 
delivered at the works on Tees-side, and in some cases 13s. 6d. is 
obtained, but the coke manufacturers complain that this is not a 
profitable rate; in fact, some say that it means a loss of ls. per 
ton, and they rather put out their ovens than accept the figure, 
as they have no difficulty in selling the coal to advantage. 
It is not likely that coke will be any cheaper until colliers’ wages are 
reduced ; some steps are to be taken towards thisend, but when the 
Northumberland miners are going in for advances it is hardly 
likely that the miners of Durham, where all the coke is made, will 
submit to reductions. The Cleveland ironstone miners wages are 
settled till July 6th, and though pig iron prices are lower than they 
were when the settlement was arranged, the miners’ are consider- 
ing the advisability of applying for an advance of wages on the 
ground, they aver, that they are paid rates 30 to 40 percent. lower 
than the majority of the miners in the United Kingdom, an asser- 
tion which we fear they will find it difficult to make out. It has 
always heretofore been considered that the Cleveland miner was 
the most favourably situated member of his class in the country, 
both in regard to his earnings and his hours of labour. A con- 
ference of the representatives of the masters and men will be held 
within the next ten days to determine the rates to be paid after 
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he price of makers’ No, 3 Cleveland G.M.B. this week has been 
lower than that ruling last week, when 40s. was the regular figure 
for prompt f.o.b, delivery; but on Monday 38s, 9d. was all that 
could be got, and few people would give even so much. On 
Tuesday, however, 39s. 6d. was paid, and in some cases 40s. ; while 
on Wednesday 39s, 9d. was the general quotation, but only 39s. 6d. 
would be paid. Middlesbrough warrants, which were at 38s. 9d. 
cash on Monday, improved on Wednesday to 40s. 44d. cash, 
sellers quoting 40s. 6d. Relatively, therefore, Middles- 
brough warrants are much stronger than Scotch. As a 
result of the speculation in Middlesbrough warrants on the 
19th and 20th ult., the stock of Cleveland iron in the public 
warrant stores here continues to increase rapidly, and on 
Wednesday evening Connal’s held 128,690 tons, or 2083 tons 
increase on the week. No. 4 foundry pigs are sold at about 
38s. 6d., and grey forge at 37s. 9d., the demand for the latter 
being extra slack, on account of the dulness of the local finished 
iron trade. The shipments of pig iron from this district this 
month are very good, larger, in fact, than they have been in any 
month since October, 1889—they reached from Middlesbrough 
30,340 tons up to Wednesday night, against 24,889 tons in May to 
10th, and 23,235 tons in April to 10th—but, nevertheless, the 
demand for the Continent is very unsatisfactory and much beiow 
the June average, and the good shipments are due to the heavy 
deliveries to Scotland, these sewed the result of the great difference 
between the values of Scotch and Cleveland pigs, the former at 
the close of last month being 16s, 6d. per ton dearer than 
Cleveland, instead of the usual 4s. or 5s, Now, however, the 
difference is only 8s, Mixed numbers of East Coast hematite pigs 
are sold at 51s, per ton at works. Messrs. Bolekow, Vaughan, and 
Co. have secured a large order for Cleveland pigs, to be delivered 
in Spain, for copper catching purposes. A considerable trade used 
to be done in such pigs, which are made smaller than the ordinary 
Cleveland pig, mf the late firm of Stevenson, Jaques, and Co., 
Acklam Ironworks, Middlesbrough; and both Messrs, Bolckow, 
Vaughan, and Co, and the Consett Iron Company have now the 
trade in their hands. The pigs are placed at the bottom of the 
streams running from the copper mines, and the water on flowing 
over the pigs gives up the particles of copper with which it is 
impregnated. 

he Cleveland Ironmasters’ and Cleveland Mine Owners’ Associ- 
ations, which have for many years occupied joint offices, are about 
to remove to the new offices erected by a Bell Bros., Zetland- 
road, Middlesbrough. 

Mr. Franklin Hilton, who has been with Messrs, Bolckow, 
Vaughan, and Company, for ten and a-half years, first as manager 
of their large steel works at Eston, and for the last two and a-half 
years, since the retirement of Mr. E. Windsor Richards, as general 
works manager and chief mechanical engineer, will shortly ter- 
minate his engagement with that firm, and will be succeeded by 
Mr. David Evans, who was trained in Wales at Rhymney and 
Ebbw Vale, and is now pyaar manager at Barrow. 

The finished iron and steel trades are very dull, and work is 
preg oat, 2 carried on at several establishments. The notices 
given by Messrs. Bolckow, Vaughan, and Co, to the 4000 men at 
their Eston Steel Works and Middlesbrough Engineering Works 
expired last week, but the company has not ceased operations, as 
it has orders on the books which will keep the Steel Works 
going for a few weeks longer on short time. All the men are on 
twenty-four hour notices, however, and if the firm succeed in getting 
orders there may be no stoppage, but only orders that will not 
prove unprofitable will be taken. The prices of finished iron and 
steel are practically the same as those of last week. 

Palmer's pom giro and Iron Co. have found it necessary to 
close the Howdon shipyard, and 2000 men have been idle all the 





week, because of a dispute between the engineers and the plumbers 
as to the work which shall be apportioned to each. At Sunderland, 
partly on account of this, the proprietors of the various marine 
engine works have given notices of 25 per cent. reduction in wages 
from Saturday to the men in their employ who are members of 
the Amalgamated Society of Engineers. As yet, the men have not 
intimated what course they will take. 

The death took place on Sunday of Mr. Francis William Mildred, 
a gentleman well known in the coal and iron trades of this district. 
He was assistant-secretary of Bolckow, Vaughan, and Co. shortly 
after it was converted into a limited liability concern, and after- 
wards he became accountant and cashier, and then colliery agent. 
After sixteen years’ connection with the firm, he in 1882 started 
business on his own account as colliery agent, coal, coke, lime, iron, 
and steel merchant, and he acquired the Chilton limestone quarries, 
near Ferry-hill. He was forty-five years of age, and has been a 
town councillor of Middlesbrough since 1877. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Tue Glasgow pig iron market has been very quiet this week. 
Scotch warrants reached their highest point on June 1st, when they 
touched 59s, cash. ‘Towards the end of last week the market 
collapsed, the ‘‘ bears” having had their wants supplied ; and on 
Monday of this week business was done at 45s, 3d. cash, a fall of 
13s. 9d. from the price of that day week. The great bulk of the 
available warrants in circulation being understood to be in the 
possession of the London ‘‘ bull” syndicate, there is absolutely no 
forward business being done. One or two old transactions have 
occasionally to be squared off, and, when warrants are wanted 
for this purpose, the holders of them practically get their own 
prices ; this accounts for the recoveries and relapses now taking 
place. The position of the market may be understood from the 
fact that on Tuesday this week only one transaction took place, 
and it was for cash. 

The wants of consumers and exporters are now being supplied 
direct from the ironworks, and while the extreme fluctuations 
above referred to have occurred in the warrant market, the prices 
of special brands of makers’ iron have been remarkably steady. 
Govan, Monkland, and Carnbroe, Nos. 1 and 3, are all quoted 50s. 
per ton, f.o.b. at Glasgow; Clyde, No. 1, 58s.; No. 3, 55s.; 
Gartsherrie, No. 1, 60s.; No. 3, 56s.; Summerlee, No. 1, 60s.; 
No. 3, 55s. 6d.; Langloan, No. 1, 61s. 6d.; No. 3, 57s.; Coltness, 
No. 1, 62s.; No. 3, 56s.; Calder, No. 1, 60s.; No. 3, 55s. 6d.; 
Glengarnock at Ardrossan, No. 1, 59s. 6d.; No. 3, 52s.; Dalmel- 
lington, No. 1, 55s.; No. 3, 54s. 6d.; Eglinton, No. 1, 52s. 6d.; 
No. 3, 51s.; Shotts at Leith, No. 1, 6ls. 6d.; Carron at Grange- 
mouth, No. 1, 62s. 6d.; No. 3, 55s. 

The shipments of pig iron from Scotch ports in the past week 
were 5295 tons, of which Holland took 715, Germany 710, United 
States 625, Australia 415, Canada 365, China and Japan 100, India 
40, other countries 270, and the quantity sent coastwise was 
2055 tons. The total shipments to date are 104,823 tons, compared 
with 196,310 in the corresponding period of last year. 

The Board of Trade returns, so far as they relate to the iron 
and steel trades, have made a rather unfavourable impression in 
iron circles, as they seem to indicate a shrinkage in trade, both in 
raw and manufactured goods. 

Since last report one additional furnace has been lighted for the 
production of hematite pig iron, and there are now fourteen 
furnaces making this iron, forty-six ordinary iron, and five basic, 
total sixty-five, compared with eighty-four at the same date last 
year. The demand for hematite pigs is slightly increased, but the 
production is still not much over a half of what it was twelve 
months ago. The import trade in hematite ore from Spain is still 
very quiet. There is every prospect, however, that whatever 
inquiry comes from the steelmakers will be supplied from our own 
furnaces. The prices of Cumberland hematite have been weak 
and declining, but stocks are not very heavy, and a slight improve- 
ment in trade would likely steady the quotations, 

There was shipped from Glasgow in tie past week machinery 
worth £9300, steel goods £3061, and iron goods £31,822. 

There has been a slight improvement in the tone of business in the 
steeltrade. Theupward rush of pricesin the warrant market ten days 
ago is believed to have induced a number of merchantstocloseorders, 
in case they should have to pay higher rates. Makers state that 
very considerable quantities of sheets, plates, girders, &c., have 
been received. A number of contracts for shipbuilding steel have 
likewise been closed, and several others are known to be in the 
market. The capacity of the steel works in the West of Scotland 
is now so great that it takes a large quantity of work to keep them 
going. The orders received have, however, tended to firm prices; 
and makers have been quoting slightly higher rates. Angles are 
quoted at £6; ship plates, £6 5s, to £6 10s.; boiler plates. £6 15s. 
to £7; bars, £610s. to £6 15s., all less 5 per cent. discount, for 
delivery in Glasgow district. One or two firms quote about 2s, 6d. 
above these terms, while North of England steel is reported to be 
offering somewhat below them. 

In the finished iron trade department business on the whole is 
slower. For sheets and best bars the inquiry continues fair, but 
for common bars the demand is poor, and the prospects, so far as 
can be seen at present, are not encouraging. The lowest grade of 
common bars is quoted at £5 15s.; second grade, £6; highest 
grade, £6 2s. 6d.; best bars being 10s. per ton higher, and sheets 
£7 103., all less 5 per cent. discount. 

There is no improvement in the demand for cast iron pipes, and 
same makers of heavy pipes have practically nothing on hand. 
Tube makers report, however, that there is rather more inquiry 
for small tubes, and merchants state that sheets are in demand 
for the colonies. The tube trade has had a capital spell of busi- 
ness for several years, and, although the outlook is not very bright 
at present, it is believed that our makers will be able to command 
a fair share of whatever export trade is going. 

The wages dispute in the Clyde shipbuilding trade is causing a 
good deal of anxiety to builders. Some of them are of opinion 
that a mistake was made by the employers’ association in in- 
timating a reduction of 7 per cent. in wages, to take effect from 
Ist June, before conferring with the representatives of the men on 
the subject. At the conference held last week the men’s delegates 
firmly opposed the reduction, and the only concession the masters 
could get out of them was that they would advise the men not to 
strike if the reduction was put off for a month, and another con- 
ference held before it took effect. To this the masters reluctantly 
agreed, but several thousands of rivetters and platers came out on 
strike on Monday because the notices of reduction had not been 
withdrawn. The position of the masters is a difficult one, because 
while some cf them are slack others are well employed, and would 
find a dispute with the men at this time very inconvenient. 

The coal trade has been rather quieter in the course of the last 
few days. The pressure of export business has slackened, and as 
the output of coals is large, sellers are more anxious to do business, 
and home consumers are obtaining supplies on slightly easier 
terms. Dross is very plentiful and cheap, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE returns for May, which have just been made up, show a 
satisfactory state of business all round. In iron and steel 
15,575 tons were shipped from Cardiff, Newport, Swansea, and 
Llanelly—Newport taking the lead—and the total coal exported 
from the Welsh ports was 1,109,423 tons, of which Cardiff sent 
close upon 900,000 tons. In coke 11,086 tons were dispatched 
from all ports, and in patent fuel 57,461 tons from Cardiff and 
Swansea. This branch of trade is becoming very satisfactory, and 
prices are firm at 13s, to 13s, 3d. per ton at Swansea. In 
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steam coal this week there is a slight decline in demand, 
and on Change at Cardiff this was regarded as only natural, 
as following a great pressure, which was fairly experienced 
at all ports. This pressure has continued for nearly a month. 
Newport in the last week of May alone despatched coastwise and 
foreign 611,622 tons. Though inquiry mid-week was not so brisk, 
prices were firmly maintained, and were as follows:—Best steam, 
15s. to 15s. 6d.; seconds, 14s. to 14s. 6d.; small, 6s. It will be 
observed that seconds keep well up, but that there is a — 
weakness creeping in as regards small steam. These were Cardiff 
prices. Swansea quotations for steam coal are 14s. to 14s. 6d.; 
seconds, 12s. to 13s. 6d.; small, from 5s. 6d. Best anthracite is 
well maintained at 15s. to 16s.; second quality, 12s. to 12s. 6d. A 
quieter tone prevails everywhere in respect of house coal, best 
ranging from 13s. 6d.; through at 10s. 6d.; and small 10s. at 
Cardiff, 8s. 6d. to 9s. 6d. Swansea. 

The prosperity in coal, indicated by crowded ports and busy 
collieries, is showing itself in other ways in many of the colliery 
districts, where prospecting, sinking, or actual winning of coal can 
be seen. On Saturday there was considerable demonstration in 
one of the valleys radiating from the greater Rhondda — the 
Clydach Vale, where Messrs. Thomas and Riches have lately con- 
verted No. 2 into a winding pit, and materially increased the 
output of their large mineral property, now amounting to 1377 
acres. The Cambrian Collieries, as they are called, were begun in 
1871, and coal has been worked regularly since 1875, the output 4 
to late date being over 17,000 tons per day of excellent coal, 
described by a visitor to the pit as more like hewn from a quarry 
than cut from an ordinary colliery. 

I referred lately to the engineering arrangements and the 
ventilating, which is carried out by the use of the largest Schiele 
fan in the country. This was built by the Union Engineering 
Company, of Manchester, and is capable of exhausting half a 
million cubic feet of air per minute. The new winding engine at 
the No. 2 pit has been placed by Messrs. Llewelyn and Cubitt, of 
Pentre Rhondda Valley. One interesting feature of the collieries 
is that they are lit on surface and underground by electricity, 
produced by a Holmes’ dynamo, the lighting capacity being about 
180 incandescent lamps of 16-candle power. Mr. William Prichard, 
the successful manager, is an excellent type of the native mining 
engineer. 

Another fine winning must be recorded for Monmouthshire. 
On Monday a fine seam was struck by Powell’s Tillery Steam 
Company, Aberbeeg. The company has two new sinkings now 
progressing, the Gray and the Vivian. The coal struck was in the 
former, and is of high repute. When the coal is won in the other, 
a very large output of capital coal will be available. 

I am glad to report that the difficulty with the men working the 
six-feet seams at Nixon’s, Mountain Ash, has been taken in hand 
by the Sliding Scale Committee, and pending a settlement the men 
have resumed work. 

The tin-plate situation remains absorbing. Out of ninety-four 
works, fifty-four are committed toa close of one month by having 
issued notices to their men terminable at the end of June. There 
have, however, been defections, and a strong feeling is growing up 
amongst the men in the Swansea and Newport districts against the 
closing. One of the masters has expressed himself publicly in 
favour of reconsidering the step, and suggests that a six weeks’ 
stoppage extended over three months would perhaps be better both 
for trade and the workmen. 

In respect of exports of plates the record was again broken last 
week. The shipment from Swansea amounted to 152,143 boxes, 
and receipts from works 92,178 boxes. This shows not only exces- 
sive exports, but a great deal of activity at works. 

This week on ’Change, at Swansea, an improved inquiry was 
reported for forward delivery, and advices from New York are 
hopeful of forward business. It will be seen from the following 
quotations that a good deal of firmness is maintained :—Cokes, 
14s, 9d. to 15s.; Bessemers, 14s. 9d. to 15s. 3d.; Siemens, 15s. 3d. 
to 15s. 6d.; ternes, 27s. 6d. to 31s. 6d.; charcoal, 17s. 6d. to £1. 

There is little of consequence to report from the iron and steel 
works, So long as the tin-plate workers keep up their demand, 
works will be busy moderately with pig and steel bar. When this 
ends, if it should, which I much doubt, extreme slackness must 

revail. The past week has witnessed a moderate activity. At 
Yowlais the Indian order, steel rails, is being worked off, and the 
usual make of tin bar, and there has in addition been sent from 
the district some rails for Oxelsund, and iron for St. Nazaire, and 
a good cargo of 1862 tons of rails for Santos, with 1500 tons of 
railway material. 

Pig iron left off mid-week at Swansea at 48s. 9d., and the fol- 
lowing quotations ruled: Middlesbrough, 9s. 104d.; hematite, 
49s. to 50s.; Welsh bars, £5 10s. to £5 12s, 6d.; steel rails, heavy, 
£4 10s. to to £4 12s. 6d.; light, £5 10s. to £5 15s. ; steel sheets, 
£8 to £9; iron, £7 5s. to £8 5s.; Bessemer blooms, £4 15s.; 
bars, £5 2s. 6d.; Siemens, £5 7s, 6d. to £5 10s. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE improved activity and firmer tendency on the general iron 
market over here, which was mentioned last week, has continued 
to proceed steadily, without, however, rising to any very flourishing 
condition. 

The Silesian iron industry presents no new feature this week. 
Pig iron being in extremely dull request, it has been universally 

, at a meeting recently held, to limit production as much as 
possible. The malleable iron branch, on the other hand, is fully 
and satisfactorily occupied in all its various branches. There is 
likewise a brisk business doing in railway requirements, and the 
steel works consequently are in improved activity. Scrap iron 
having remained almost entirely neglected during the winter, is 
now bought in large quantities, prices showing a rising tendency. 
At a tendering for rails, held at Breslau on the 30th of May, the 
Silesian works offered 1500 t. at M. 12f. p.t. At a tendering in 
March M. 129 had been the price asked. 

No change can be repo: to have taken place in the condition 
of the Austro-Hungarian iron market since last week. The demand 
coming forward is fairly good, but every attempt to raise prices in 
answer to the improved demand, is rendered impossible by the 
state of the international iron market. For at the very first 
advance of any importance, eager foreign iron industry would at 
once rush in, trying to effect sale on the Austrian market. 

The French iron market remains in a fairly satisfactory state. 
In Paris merchant bars are firmly maintained at 175f.; for larger 
lots, however, a concession in price is granted. The engineering 
and construction line is well employed. 

In Belgium iron business shows but little animation, neverthe- 
less prices are fairly well maintained. Merchant bars No. 1, as 
well as iron girders, have been paid 127°50f. Iron-plates are noted 
155f. Foundry pig, Luxemburg brands, fetches 56f. to 58f. p.t. 

In Rheinland-Westphbalia the iron ore trade has met with a 
slight improvement, and the rising tendency in prices has been 
maintained. Spathose iron ore is quoted M. 7°50 to M. 8 p.t.; 
roasted iron ore M. 10 to1l p.t. at mines. For Lorraine minette 
M. 2°40 to 2°60, and for better sorts M. 3°20 is given. With 
regard to the pig iron trade, little can be added to what has been 
reported last week. Some sorts only can boast of any improvement 
in demand and price. Spiegeleisen has been in very lively request 
in the Siegerland, the price, however, remaining unchanged at 
M. 59 p.t. Rhenish-Westphalian forge pig No. 1 is quoted M. 
52 to 53; No. 2, M. 49, 50; No. 3, MM. 45 to 47; foundry No. 1, 
M. 71; No. 3, M. 60 p.t.; basic, M. 48 to M. 50 p.t.; Bessemer, 
M. 57f. to M. 63 p.t. On the malleable iron market the improve- 
ment seems to have somewhat gained in extension, and even 
articles hitherto neglected appear to be included. Bars and girders 
are in healthy demand, and the plate mills, on the whole, in 





regular and satisfactory employment. Wire rods and drawn wire 
are improving of late, while wire nails remain in a depressed state. 
Foundries and machine factories are, generally speaking, well 
occupied, but prices continue to be reported as unremunerative, 
The wagon factories are looking forward to new employment by 
an order for 186 passenger and 198 freight cars lately given out by 
the Magdeburg Railway administration. Besides this, 2000 sets 
of wheels and axles have been given out by the Elberfeld 
Railway administration. Present list prices per ton at works are 
as follows :—Good merchant bars, M. 135; angles, M. 140 to 145; 
girders, M. 110; hoops, M. 147°50; billets, in basic and Bessemer, 
M. 90 to 95; heavy boiler plates, M. 170 to 180; tank ditto, M. 145 
to 155; plates, in steel, M. 160; tank ditto, M. 135 to 140; sheets, 
M. 135 to 145; iron wire rods, common quality, M. 127:50 to 130; 
drawn wire, in iron or steel, M. 145; wire nails, M. 135; rivets, 
M. 180 to 182°50; Bessemer rails, M. 126 to 133; fish-plates, 
M. 135 to 150; steel sleepers, M. 125 to 130; complete sets of 
wheels and axles, M. 300; axles, M. 220; steel tires, M. 220 to 
235 ; light section rails, M. 110 to 115. 

The activity and agility of Belgians is so well known as almost 
to have become proverbial. At the present time, when their home 
demand in the iron business is so excessively poor, this peculiarity 
must appear to be most fortunate, as it enables them to secure at 
a distance what they cannot have near, According to the Agence 
de Constantinople, the Belgian Company ‘‘ Cockerill” has been 
successful in obtaining the concession for the building of a railway 
from Samsum, on the Black Sea, to Tirvas, with the right of 
extending to Cvesarea and the bay of Alexandretta. This railway 
would establish the highly-interesting communication between the 
Black Sea and the Mediterranean. It is estimated to cover about 
1800 kiloms., and the Government is supposed to guarantee 14,000f. 
per kilometre. 

Sixty years have passed since the first steamer built by the 
Gutehoffnungshiitte—Ruhrort—was launched. At that time the 
event was announced by the local and other papers with becoming 
pride. The steamer in question, Die Stadt Mainz, built for the 
Rheinische Dampfschiffahrts-Gesellschaft, of Cologne, was found 
not only to be of most solid construction, but also to offer every 
desirable comfort, and to present a most pleasing and graceful 
appearance. It is difficult, at this date and with modern require- 
ments, to realise the gratification expressed in those terms. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 3rd, 1891. 

COMMERCIAL reports from between fifty and sixty commercial 
centres throughout the United States do not indicate an increase in 
the volume of business this year as compared tolast. One hundred 
and forty railroads for March show a slight increase in 
earnings over March last year. There are fewer instances of rate 
cutting than usual. The leading managers are still working to 
establish harmony rather than to restore it, as harmony has been 
an unknown factor in railway management for many years. There 
is no perceptible weakness or dulness in the general market. Of 
course the volume of business this year has suffered somewhat from 
causes well known. There is not quite as much house and sho 
building done, and with a falling off in railroad construction it is 
not to be wondered at that capacity is not driven as feverishly as 
last year. 

Iron manufacturers who have been carefully investigating ex- 
isting conditions in the trade, feel quite satisfied that the next 
change will be for the better. They base this statement on the 
fact which has been demonstrated, that stocks of nearly all kinds of 
iron and steel products are low in nearly all sections of the country. 
A few veh thousand tons of crude iron are all that are allowed 
to stand. It is the custom to blow out furnaces as soon as the 
demand slackens. The restriction of between forty and fifty 
thousand tons has been kept up. A few weeks of active demand 
would soon clear the market, as buyers are not slcw to act when 
they imagine that prices may begin to advance. Despite all that 
has been said, there are a good many who still think an advance of 
prices possible. After four months, the Connelsville strike has 
terminated in favour of the employers. The production which fell 
to twenty thousand tons per week has now reached sixty, and 
within two weeks will be nearly 100,000 tons per week. A number 
of furnaces will probably blow in in the Shenango and Mahoning 
valleys, and thus increase stocks within a few weeks, but the 
furnace managers say that they have places already in view to put 
the iron, so that the production cannot be counted as stocks. e 
merchant iron mills are doing a little more business than at any 
time since last autumn, and there have been a few more transac- 
tions in plate iron and steel. Great activity continues at all the 
bridge works. There is also a good deal of new busi being 





breadth, 45ft.; depth, moulded, 3lft. 3in.; with a deadweigh 
capacity of about tons. This vessel is built with three ys 
having short Yay and Live 
for t) i 


1 house aft, bridge, and top- 
or engines will be fitted by Meore T. Rann” 
and Sons, Hartlepool, with cylinders 24in., bee and 6lin,, by 





Blin. stroke. — On the same day Messrs. Sir Raylton Dixon and 
Co, launched an iron steam trawler, built for the Great Grimsb 

Albion Steam Fishing Company, Grimsby, and named the 
Britannia. Her dimensions co fine between perpendiculars 
96ft.; breadth, 20ft. 5in.; depth, moulded, 11ft. 8in. Mer engines 
will be supplied nA Messrs. Westgarth, a and Co., Middles. 
brough, having cylinders llin., 17in., and 28in., by 20in. stroke, 


The steam yacht Hermione, recently launched by Messrs, 
Fleming and Ferguson, shipbuilders, Paisley, went down the river 
on the 6th inst. for speed trial, and on the measured mile attained 
a speed of 15 knots per hour, proving her to be considerably the 
fastest yacht on the Clyde. The Hermione, which has been built 
to the order of Messrs. Allan, of the Allan Line of steamships, is q 
finely modelled steel steam yacht of 320 tons yee measurement, 
Her dimensions are 145ft. by 22ft. 7in. by 12ft. 9in. Her saloons 
and owners’ staterooms, which are below, are elaborately fitted in 
combinations of walnut, oak, olive, and mahogany ; the side lights 
being covered with stained glass windows, On deck she has 
smoking room and chart room. The Hermione is schooner rigged 
has steam windlass, steam and hand steering gears, steam launch, 
distiller, Thomson’s compasses and sounding machine, and all the 
latest and most improved yacht fittings. Her engines are the 
builders’ patent improved quadruple type, and indicated 1080-horse 
power on trial. The Hermione has been built to designs b 
and under the superintendence of Mr. G. L. Watson, who, with 
the owners is, we are informed, very pleased with the results 
obtained at trial. 


The steamship Leicester, which has been built at Hull by 
Messrs. Earle’s Shipbuilding and Engineering Company to the 
order of the Manchester, Sheffield, and Lincolnshire Railwa 
Company, was launched on the 8th inst. She has been constructed 
of iron, and is intended for the company’s continental passenger 
and cargo traffic, the dimensions of the vessel being as follow:— 
Length, 240ft.; breadth, 32ft.; depth, 16ft.; and she is arranged 
with poop, long bridge, and top-gallant forecastle. The ship is 
built on the cellular plan to Lloyd’s 100 Al class, with additions to 
scantlings in various parts to meet the requirements of the traffic, 
The first-class accommodation includes state-rooms and beds for 
thirty-six passengers, with dining saloon, smoke-room, ladies’- 
room, and conveniences, worked out in polished and hardwoods, 
and finished in a tasteful manner. Complete fittings are also pro- 
vided for 100 emigrants in the forward ‘tween decks, The 
machinery, also made by Earle’s Company, consists of a set of 
pen gh a Teens three-crank engines, having cylinders 22in., 35in., 
and 57in. diameter, with a stroke of 42in., and two steel single- 
ended boilers, 14ft. 3in. mean diameter by 11ft. inside length of 
top, made in accordance with Lloyd’s and Board of Trade require- 
ments for a working pressure of 170 lb, per square inch, 

Since the Great Western Railway Company inaugurated their 
improved service to the Channel Islands, from Weymouth, with 
three powerful twin-screw steamers, the Lynx, Antelope, and 
Gazelle, which were specially designed and built by Messrs. Laird 
Bros., the traffic has increased so much that the directors some 
months since decided to build a still larger and more powerful 
vessel to be placed on the station this summer, and again entrust: 
their order to Messrs. Laird. This new st was | hed 
from the Birkenhead Ironworks, on Saturday last, and named the 
Ibex. The Ibex isa steel twin-screw steamer of 270ft. in length, 
32ft. 6in. beam, and 15ft. 6in. depth, about 1380 tons B.M. She 
is a spar-decked ship, with very spacious promenade deck for 
passengers, ll first-class passenger accommodation is forward 
of the sega the dining saloon on main deck extendiug right 
across the vessel, with ladies’ saloon forward, the sleeping accom- 
modation in state rooms and open cabin on the deck below ; the 
second-class dining saloon on main deck aft with sleeping accom- 
modation on deck below. On the spar-deck there will be a large 
deck house, containing the ladies’ deck cabin and the smoking- 
room, captain’s room, &c., and on top of this house the steer- 
ing house. The vessel will be luxuriously fitted throughout, 
lighted with electricity, and supplied with all the most modern 
requirements of a first-class passenger steamer. Her machinery, 
which is by Messrs, Laird, will consist of two sets of engines of the 
triple-compound type, of at power, driving twin-screws, and 
designed to propel the vessel at a speed of about 19 knots per hour. 

On Friday last the trial of the steamship Londoner, a sister ship to 
the Tynesider, and which is intended principally for p ger traffic 
between the Tyne and the Thames, and which has been built by 
Messrs. Schlesinger, Davis, and Co., Wallsend, to the order of the 
Tyne Steam Shipping Company, took place, The Londoner was 

full 














placed for machinery for many purposes, and there is also a fair 
demand for all manner of equipments and appliances for agricul- 
tural needs, 








LAUNCHES AND TRIAL TRIPS. 


On the 9th inst. Messrs. D. M. Cumming, Blackhill Dock, 
Glasgow, launched a steel fore-and-aft screw ferry built to the 
order of the trustees of the Clyde Navigation, for the Cross 
Harbour passenger service. Dimensions, 5lft. by 12ft. 6in. by 
4ft. 2in. The engines, which are being supplied by Messrs. 
Kesson and Campbell, Parkhead, Glasgow, are a pair of high- 
pressure, of the inverted diagonal type, having cylinders 64in. 
diameter by 10in. stroke. Mr. Cumming has just contracted to 
build an iron and steel lighter for the Union Canal traffic. 
Dimensions, 65ft. 6in. by 11ft. 6in. by 4ft. 3in. moulded. 

On Saturday, June 6th, the Tyne Iron Shipbuilding Company, 
of Willington Quay-on-Tyne, launched a steel screw steamer, 
named Cape Comino, built to the order of a local firm, and of the 
following dimensions, viz.:—Length, 300ft.; breadth, 38ft. 8in.; 
depth, 23ft. 2in.; and to Class 100 Al at Lloyd’s on the partial 
awning decked rule. This vessel has water ballast fitted right fore 
and aft on the cellular system, and is also fitted with all modern 
improvements for the rapid loading and discharging of cargo, 
including four double-cylindered steam winches, Seotectieg 
steam windlass, large donkey boiler, steam steering gear and screw 
gear aft. The engines which are to be supplied by Messrs. Wig- 
ham, Richardson, and Co., are of the triple-expansion type, having 
cylinders 23in., 37in., and 62in. by 42in, stroke, and working at a 
pressure of 160 lb. 


On Monday afternoon the Blyth Shipbuilding Company launched 
from their building yard at Blyth a steel screw steamer named the 
Kilmorack. This vessel is the first of a new line of steamers, and 
has been built to the order of Messrs. Martin and Blair, of 
Newcastle-on-Tyne, and is 285ft. in length, with beam and depth 
in proportion. The vessel has a cellular double-bottom for water 
ballast, and is built on the web frame principle, which makes her 
very strong, and enables cargoes of the bulkiest description to be 
carried. A long bridge extends to before the foremast and top- 

llant forecastle, in which is fitted the accommodation for crew. 

e captain and officers are provided for in a neat saloon under 
the poop, and the engineers’ cabins are in the bridge. The vessel 
is fitted with steam windlass for working Tyzack’s stockless anchors, 
steam steering gear, and screw gear aft. Each cargo hatch is 

rovided with a powerful steam winch. The engines are by 
he North Eastern Engineering Company, of Wallsend. 

On preateg there was launched from the Cleveland dockyard of 
Messrs. Sir Raylton Dixon and Co., Middlesbrough, a large steel 
screw steamer, which has been built for Messrs. Thomas and 
James Harrison, Liverpool. The ship was named the Dictator, 
and is of the following dimensions :—Length over all, 378ft, 6in.; 











y launched on the 11th of April last, and at that time we 
ot adescription of the vessel. The weatheron Friday was bad, there 
ing a heavy sea rolling, but as soon as the bar was crossed the 
vessel headed to take her trial over the measured mile. At the 
first attempt, we are informed, she made 134 knots, which was con- 
sidered most satisfactory, taking into account that she was not pro- 
perly trimmed, and further that there wasa very heavy sea rolling. 
On the second trial we learn that she made 15°2 knots, which gave an 
average of 14} knots, being slightly quicker than that accomplished 
by the Tynesider on her trial. The machinery, which consists of a 
very powerful set of triple expansion engines, has been built by the 
North-Eastern Marine Engineering Company, Wallsend, and 
and is a good example of that company’s well-known work. The 
main engines are capable of indicating about 2800 horse-power, and 
are fitted with all the latest improvements in marine engineering. 
The cylinders, which are 304in., 484in., and 774in. by 42in. stroke, 
are supported in the front by wrought iron columns and by cast 
iron ones at the back. The bearing surfaces throughout the 
engines are very large, and are fitted with white metal. An 
ample supply of steam is supplied by four large single-ended boilers, 
which are so placed that all the firing is done in one stokehold. 
During the trial the machinery was run at the utmost s , and 
there was an entire absence of any heating or vibration, the engines 
running to the greatest satisfaction of all concerned. 


On the 9th inst. Messrs, Edward perp | and Co. launched from 
their shipbuilding works at Hartlepool a large steel screw steamer, 
built to the order of Mr. R. B, Stoker, of London, and named the 
Sydenham. This is a handsome type of modern ca’ boat, 
measuring over 300ft. in length, and built throughout of Siemens- 
Martin steel, with a large measurement and deadweight capacity, 
and built to the highest class of Bureau Veritas internationa 
register. Every care has been taken in py ae | and building the 
vessel to construct her as substantially as ible for the heavy 
deadweight trade. To make the vessel as far as ible unsink- 
able, the main and fore holds are divided by an ircn water-tight 
bulkhead efficiently stiffened by iron grain divisions, There are 
no sluices through the bulkheads, and should the vessel be damaged 
by collision in way of these compartments, it is anticipated that 
the efficient pumping arrangements will prevent the vessel from 
sinking. She is built on the web-frame system, with cellular 
bottom all fore and aft subdivided into water-tight compartments. 
The after peak is also available asa tank. To make the structure 
of the ship as strong as possible the top sides have been extra 
iy meer g and the greater portion of the plating is in 32ft. and 
24ft. lengths, these being efficiently backed up by strong sectional 
frames. All decks, deck erections, houses, &c., are of iron, Four 
steam winches, two large donkey boilers, steam steering gear 
amidships, screw gear aft, direct steam windlass on forecastle, with 
patent stockless anchors hauling up into hawse pipes, and other 


modern appliances are fitted for the handy working of the vessel. 
The machinery has been constructed by Messrs, T. Richardson and 
Sons, Hartlepool, and is of the most modern type, having three 
cylinders, two large single-ended boilers, constructed for a working 
pressure of 160 Ib, 
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NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 

Albert Electric Inghting Company, Limited, 
This company was red on the 2nd inst., 
with scopleal | of £10,000 in £5 shares, to carry 

on the business of electricians, mechanical engi- 
neers, manufacturers, and suppliers of, and dealers 
in, electricity, &c. The subscribers are:— 


F. Healy, 180, Packington-street, Btagion e 

B. Farrall, 89, Croydon- 
4 M. Shotten, 62, Etta- street, Deptford, builder 
F. H. Greenslade, , Friendly- street, —_ ord, 

accountant oe 
H. B. Hamlyn, Lewisham, ‘accountant . a ae 
G. B. Gates, Hatcham, surveyor. oa 
J. Fleming, 6, Girdlestone-road, Highgate | 

The number of directors is not to be han than 
three, nor more than nine; the first to be 
appointed by the subscribers, Qualification, ten 

sbares. Remuneration, none, unless 7 per cent, 
is paid, and when so paid 40 per _ of remain- 
ing profits. Solicitors, Bonner, W. vk Thomp- 
son, and Co., 165, Fenchurch-street, 


ee 


Auto Machinery Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £60,000, in £5 shares, to carry 
on the manufacture of anti- friction bearings for 
yelocipedes and vehicles, nuts, screws, bolts, 
screw bolts, &c., to acquire and carry on the busi- 
ness of the Auto Machinery Company, Limited, 

of Read-street, Coventry, and to adopt an 
ment dated 14th April, 1891, ineaem Ww. a, 
man and A, Rotherham, for the company. The 
subscribers are :— 

Shares 
*A. E. Fridiander, Coventry, watchmaker . 1 
*R. Choules, Queen's road, Coventry .. ee 1 
A. E. Herbert, Coventry, engineer .. . ee 1 
G. 1. Francis, Read-street, Coventry, engineer oe 1 
CG. Davidson, M.D., Coventry eat aad Al ee 1 
R. C. Ranshaw, Coventry, miller 1 
*J. Powers, Coventry, miller .. 1 

The number of directors is not nm me fen than 
three, nor more than seven; the first being 
the subscribers denoted,by an asterisk. Qualifica- 
tion, £500. Remuneration, 10s, 6d. each per 
meeting attended. Solicitors, Woodcock and Co., 
Coventry. 
Bournemouth and District Electric Supply Com- 

pany, Limited 

This company was re istered on the Ist inst., 
with a capital of £50,000 in £5 shares, to acquire 
the business of supplyi electricity hitherto 
carried on at Bournemouth and district by the 
Brush Electrical Engineering Company, Limited, 
to adopt an agreement to be made with the Brush 
Electrical Engineering Company, Limited, and to 
carry on the business of electricians, electrical 
engineers, &c. The subscribers are:— 

Shares. 
J. A. ase Boscombe, ae 
L. E. Scarth, Ke , Bour arr 
& H. Sandison, Maywood, Bournemouth . 

G. J. Piercey, Bournemouth, solicitor ..  . ° 
H. U. Wollaston, Bournemouth, civil engineer .. 
A. E. F. Francis, Bournemouth, solicitor .. 

D. W. Preston, Bournemouth, solicitor .. e 

The number of directors is not to be less than 
three, nor more than seven; the first being J. 
Fair, W. Fisher, and D, M. Fox, in addition to 
the first four subscribers. Qualification, twenty 
shares, Remuneration, £350 per annum, and 
no more, unless 5 per cent. dividend is paid 
Registered by Renshaws, 2, Suffolk-lane, EC, 
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Cleopatra Swimming Bath Syndicate, Limited. 


This company was registered on the 27th ult., 
with a capital of £15,000 in £10 shares, to 
acquire, moor at or near Charing Cross, and carry 
ona ry" swimming bath, and for that pur- 

opt an agreement dated 21st May, | oo! 

ethane A. Leutner and E. Ascherbourg of 

the one | ang rt, and 8, E. R. Hallewell (for the com- 
pany) of the 


other part. The subscribers are:— 

lanes 8 F. H. Wheeler, Berkeley-place, —_ 
oe 1 
c.J.8 Bud, 2i, Clifton” Villas, “Maida Vale ; 1 
A. Leutner, 3, Greed- lane, E. Cc, merchant .. .. 1 
someone, 45, Berners- street, . eae 1 
J. Edwards, 6, Adam-street, Adelphi eee 
E J Conlon, 60, Warwick- -street, Kensington .. 1 
J. Troutbeck, 11, Victoria street, 8.W., solicitor... 1 


Registered without special articles. Solicitors, 
Troutbeck and Barnes, 11, Victoria-street, S.W. : 


Hardy Patent Pick Company, Limited. 


This company was re; red on the 29th ult., 
with a capital of £100,000 in £10 shares (of which 

are 7 per cent. cumulative preference), to 
adopt an agreement about to be made between 
the Hardy Patent Pick Company, Limited (the 
old company), and E. Dickinson of the one part, 
and this company of ob may other part, to adopt an 
agreement to be made between the Elliott Dis- 
integrator Company, G. Elliott, and the company, 
and to carry on business as disintegrator, crus 
ing and grinding machine makers, mechanical 
a iron and brass founders, &c, The 
subscribers are:— 


E. Bainbridge, Ashdale- ne, eens, eg. 


H. P. “Holt, ‘Didsbur. , enginee 
R. = 112, eodtandeetoest, E.C. * ship- 
ow’ ABE 

A. E. al ‘The Hollies, Sheffield 

E. Dickinson, Sheffield, 
G. W. Elliott, Shirebrook-road, Sheffield 
J. Atkinson, Meersbrook Bank, Sheffield 


The regulations of table A mainly apply. 
=" F, Fenwick, 9, Blackett-street, Nor. 
castle, 


dd 








THE Roya ConnwaLt PoLyTECHNIC SocrETY. 
—This Society has just issued their prize list for 
1891. Arrangements have been made by the 
committee to offer prizes for woodwork, lubri- 
cating and antifriction appliances, steam engines 
and boilers, chemistry and electricity, &. The 
* -ninth annual exhibition will held at 

Hey 39 on the 25th August. Mr. E. Kitto, 
R. Met. S., is the secretary, Polytechnic Hall, 
Falmouth. 





THE PATENT JOURNAL. 
Condensed from “ ie eet Oficial Journal of 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
*name and address of the communicating party are 
printed in italics. 


27th May, 1891. 


9009. S1zam Borers, J. M. McCulloch, eg ae 

9010. Firrerina Apparatus, A. J. Boult.—(L. L. J. A. 
Wackernie, France. 

9011. Cuurns, W. P. Thompson.{(@, M. L. Lhuillier, 
France.) 

9012. Cuimney Tops, J. A. Noel, London. 

9018. DesiLverisine Leap, A. M. Clark.—(7he Deutsche 
Gold und Silber Scheide- Anstalt, vorm. Roessler, 
Germany.) 

9014. ORNAMENTAL Harr Work, W. W. Horn.—(M. /. 
Waldron, United States.) 

9015. PHoroGRaPHic CAMERAS, W. Heath, London. 

ba Measurino Depts of Water in O.L Tanks, B. 

R, Redwood, London. 

9017, SasH FASTENERS, H. Davidson, London. 

9018. COLLAPSIBLE Box, W. Nicholson, London. 

9019. Parer Kyire and Maoniryine Giass, L. Myers, 
London. 

9020. SasH Fasteners, H. J. Austie, London. 

9021. Reapine Easeu, G. J. Pearse, London. 

9022. Fixinc Metar Pins in Oroans, &c., A. Capra, 
London. 

9023. Propucine Nitrous Oxipg, W. Smith and W. 
Elmore, London, 


28th May, 1891. 
9024. Ticket Printinc Macuines, &c., E. H. Edwards, 
Bristo! 


9025. Book Rest for Cuitpren’s Criss, W. M. Ralph, 
London. 
9026. Movinc Trees and Heavy Loaps, J. Martin, 
on hee 
a en Containers for Liquips, W. H. Hunt, 


w Liverpook 
INDOW Sasu Fasteners, J. Shaw, Willington- 


Pg a 
= <a! Arc Lamps, W. A. Turbayne, Man- 
es 
as » gag for Securinc Baues, W. P. C. Bain, 
mn 
9031. Or, Lamps, E. B. Tillam and E. Harrison, Bir- 
mingham. 
9032. VeLocirepes, J. H. Smith and T. B. Hitchman, 
ndon, 
9033. TRaveLLING Bac or Recerracie, R. Coulter, 
Meanw: 
9084. So VICE for Curtina Strrine, &c., J. Darling, 


9035. _  — AERATED Beveraces, D A. Ritchie, 


9086. Hout DInG the Lasnes of Wuips, O. T. Christie, 
Nottingham. 

9037. Cross Lever and Gauce, A. Harper, Bir- 
mingham, 

9088. Gas and O11 Motor Enarngs, J. Southall, Wor- 
cester. 

9039. Doon Hanpies, W. M. Burnett and A. Rea, 
Dundee, 

9040. TUNNELLING Macuines, G. B. Walker, Sheffield. 

9041. VenTiLaTors, W. 8. Laycock, Sheffield. 

9042. ProtocrapHic Sautrers, E. H. Micklewood, 
Plymouth. 

9043, Dryino Hat Bopigs, R. Taylor, London. 

9044. Winpow Fasteners, G. 8. Smith, London. 

9045. CycLtomerers, H. Lucas and FA H. Yeomans, 
London. 

9046. Steam Press for Woven Fasrics, L. Frotscher, 
London. 

9047. Cast Iron Wueexs, A. G. Brookes.—(N. Wash- 
burn, United States.) 

9048. ELecrric Licntino of Venicies, F. Cogan, T. 
Wright, and R. Collins, London. 

9049. AUTOMATIC StorreR for Bortues, C. Warren, 
London. 

9050. Sertinc Bars in Furnaces, F, O'C. Prince, 
London 

9051. Gasmewe for Garninc Sreep, J. T. M. Hircock, 
Birmingham. 

9052. — W. P. Thompson.{P. Kuntze, Ger- 


a 
ya Day, Liverpool. 
2084. Currarn and Suutrer Rops, G. P. Uhlenbroich, 
Liverpool. 
9055. DispLayino Ossects for a limited Time, E. 
Thomson, London. 
9056. Horse-suoz Paps, B. Dukes.—(Krehan anid 
a Vydra, Austria.) 
Pranorortes and similar InstRumMENTs, H. C. 
“on London. 
9058. Cycies, C. A. Baxter, London. 
9059. Parer-MaKING Macuines, R. W. Moncrieff, 
on. 
9030. Meta. Packine Discs or Rives, G. Deisenhofer, 


mdon. 

9061, CLEANING Scrap Iron, R. R. Gubbins, Kent. 

9062. Stoppers for Borries, &., J. W. Rogers, 
London. 

9068. Tiz Hotper, R. J. Kerr, jun., London. 

9064. ManuracturE of GLUTEN, &e., J. Wicciiinintin, 
London. 

9065. Enoines, P. A. Newton.—(C. C. 
United States.) 

9066. EnveLores, A. Myers, London. 

9067. Eoo Cups, C. F. Veit, London. 

9068. Cover for Fryixc Pans, G. Allen, London. 

9069. StrETCHERS, The Military Equipment Stores and 
Tortoise Tents Company, Limited.—(W. G@. Mac- 
pherson, Gibraltar.) 

9070. Fopine BepsTeaD, A. Belleteste, London. 

—_ : ae on Tozacco Pires, A. H. Barmaper, 


Worthington, 


9072. BALANCING APPLIANCES for Winvows, R. Burges, 


mdon. 
9078. Evectric Raitways, J. F. Munsie, Londun. 
i4. Boox-mMaRKER, E. de la Rue, London. 
9075. Apparatus for Cuarcine the Luncs with Gasgs, 
T. W. Stone, London. 
9076. Spurs, J. Oster, London. 


aa Baooms, H. A. Wankly. —(W. Walter, Switzer- 

and. 

9078. Steerinc Gear for Bicycies, J. R. Starbuck, 

London. 

9079. puma Extraction of Metats,C. Hoepfner, 
ndon. 

9080, INpicaTING, &c., MoTIVE-PowER, J. A. Wade and 
Cherry, London, 


29th May, 1891. 


9081. Metal Frames, V. Jankowski, London. 

9082. LasTINa Boots, F. Cutlan, Wellingborough. 
9083, VAPoRISING CARBOLIC, &c., C. Scott, Belfast. 
9084, Raisine Liquips, J. Murrie, Glasgow. 

9085. OrtHoPTics, J. Baxter, London. 

9086. Receprac.es for Hotpina Breap, P. Krebs, 


G ‘ow. 
9087. Cannes, J. W. Scott, Manchester. 
9088. Harness SADDLES, C. Wincer, Birmingham. 
9089. PLayine Carns, B. Seedhouse, Glasgow. 


9090. Brackets, A. H. Adcock, Birmingham. 


9091. Requisites for Dentistry, C. 8. Leadbetter, 
Manchester. 

9092. Weavine Ciotu, J. Hudson and S. Brentnall, 
Manchester. 


90938. Steam Enoines, W. Wilson, Lowestoft. 
9094. Letrer-Boxes, I, Taylor, Manchester. 
9095. a OrNaMENTs, &c., W. H. Bagley, Bir- 
am. 
9096. TeaseLiInG Macuinegs, E. Gessner, London. 
9097. TREATING GLass CULLET known as ‘‘ BLACKS,” 
J. 8. Williams, Staffordshire, 





9098. Carryinc Rirces on Bicycies, &c., C. Tyler, 


mdon. 
— —" Rakes, W. N. Nicholson and W. Mather, 
mdon. 
9100. ae 2 ona Loosg Pu.ieys, A Walkerdine, 
Staffordshir: 
9101. Soames Looms, W. Townend, Bradford. 


9102. Automatic Eaa-Boitinc Apparatus, J. Esnard, 
London. 
91038. Dynamo-ELEcTRIC Macuinges, J. Swinburne, 


London. 

9104 Execrric Licht Carzons, E. W. Harvey and C. 
W. Alldred, London. 

9105. Dos W. Whiteley and A. B. Wolfenden, 


ali 
9106. pam Guasses, E. Smith and J. W. Harding, 


9107. Comsnovene Union, G. H. Barnes, Birmingham 
9108, Acip Meters, F. G. Fleury, London. 
9109. SeLr-actinc WaTeR FEED SUPPLY, J. Ford, 


Plymouth. 
onl0. Brwixo Macuines for Booxsinp1inG, W. Beecroft, 


8. 

9111. Seep Dritxs, J. Atterton and T. W. Tilbrook, 
Suffolk. 

9112. Mou.pinc CLoa Soxzs, G. Percy, Burnley. 

9113. Lirezoats, 8. J. E. Jorgensen, London. 

9114. — Hotpers for Gasaviers, E. A. Harman, 

don. 

9115. Cieanino Kauri Gum, J. C. Firth, London. 

9116. Spicor VaLves, H. Lohr, London. 

9117. Pincers, &c., P. Henger, London. 

9118. Bros for CYcLEs, J. Maier, London 

9119. Swimminc Barus, J. C. Dodd and W. ‘G. Tweedy, 
Plymouth. 

9120. Permanent Way of Raitways, N. Robertson 
and W. Miller, Glasgow. 

9121. Tosacco-curtinc Macuings, J. Macdonald, 
gy 

9122. Founrarns for use on Counters, W. H. Davies, 
London. 

9123. WuereL and Seir-Layinc Track for BaTHinc 
Sa.oons, R. Cox, London. 

9124. SreeRinG Gear, G. Azzeroni, London. 

9125. — or ConTRACTING Rives, L. Courlander, 

mdon. 

9126. ARTIFICIAL Leas, W. Amos, London. 

9127. Retainina the Bep CLoTHine upon CHILDREN, 
T. C. Mallet, Nottingham. 

9128, AiR Pomp, H. i Lake.—(A. Carpentier, France.) 

9129. Camera, F. O. Bynoe, London. 

9130. Dritiinc Houes, A. Pickard, London. 

9131. Corner Fasteninos for CARDBOARD Boxes, A. 
J. Boult.—(E£. Saltzkorn and L. Nicolai, Germany.) 
9132. BurRGLAR ALARMS, W. P. Thompson.—{C. C. Davis, 

United States.) 
9133. Braces, A. J. Boult.—(0. Geissler and E. Lehmann, 
Germany.) 
9134. CoupLer Actions for P1ANnororTEs, H. Robinson, 
iverpool. 
9135. ‘<a oe Raitway Accipents, W. Ratzer and 
ndon. 
9136. Nut Lock and Wasuer, W. C. Ayres and L. H. 
Jurey, Liverpool. 
9187. CrrcuLtaR Knitrrinc Macuines, A. J. Boult.— 
(Z. Lecaisne, France.) 
9138. Vatve for Tires, &c., W. P. Thompson.—(H. 
Kleyer, Germany. 
9139. CELLULOSE MANUFACTURE, A. J. Boult. —(B. Rocca, 
Italy.) 
9140. Vavcers, G. W. Miller, London. 
“= aS Racks, W. W. Horn.—(J. C. Sellers, United 
tates. 
9142. Curtinc Lamp Cuimneys, J. Lobet, London. 
9143. Leap Fipre, A. Torkington.—(N. K. Morris, 
United States.) 
9144. Neepie, A. Wywiolek, London. 
9145. ELectricaL MeasurinG InstRUMENTS, H. C. L. 
Holden, B. M. Drake, and J. M. Garham, Erith. 
9146. Setrinc out Enocrines, G. J. Hunt and T. F. 
McKechnie, London. 


lst June, 1891. 
9147. Fivrerinc Apparatus, A. W. Ellis, London. 
9148. MecHanism for OpeRatinG Toys, C. F. A. Réell, 
London. 
9149, ComBinep Device for NEEDLEWORK, C. E. Wright, 
London. 
9150. Brakes for VenicLes, P. Dawson, Glasgow. 
9151. Brakes for VeHICLEs, P. Dawson, G Ww. 


9152. Lockinc Winpow Sasnes, G. Chisholm, jun., 
ow. 
9153. Spnincs for Cycizs, J. Falconbridge, London. 
‘oLEs, Tonks 


9154. Meratiic Rines for Cornice 
Limited and J. Burn, London. 

9155. Inpuction Currents, R. H. Courtenay, ryt 

9156. Distnrectinc Apparatus, J. Fleming and G. H. 
a London. 

. RECORDING TELL-TALE Apparatus, T. V. Fergu- 

ant London. 

9158. Tosacco Pips, C. Wiltcn, London. 

9159. AxLE Bracket, H. Smith and J. 
mingham. 

9160. Cuz Tip Houper, F. Styles, Bournemouth. 

9161. Stove Wick Winper, J. A. Clark, London. 

9162. PNeumatic Tires, W. Bowden and J. Stevenson, 


Evans, Bir- 


Dublin. 
9163. Exastic Tires for WHEELS, J. H. Ball, Notting- 


9164. Crsroscorz, C. Bollé.—(P. Hartwig, aw 

9165. Sprinciess Locks, H. D. Fitzpatrick. — (H. 
Steinke, Germany.) 

9166, SINGEING TextTILE Fasrics, C. Taylor, London. 

9167. ORNAMEETAL TuBING, E. Taylor, Birmingham. 

9168. SuGaR, E. Pechnik and 8. Stein, Liverpool. 

9169. Dea Loc and F.iitcuH FRAMES, J. and R. 
Kershaw, London. 

9170. Rar_way Sicnas, G. W. Lamb, London. 

9171. ~ = gael of Gases from F.uips, E, Luhmann, 

ndon. 

9172. Music Stanps, C. Scotti, London. 

9178. ImMOVABLE CHAIR Jornt, A. F. a Leyton. 

9174. Gas Lamps, A. O. Brown, Glasgow 

9175. Metau.ic Tacs, H. Baumgarten, London. 

9176. — Cyc.e GEARING, J. Anderson, Newcastle- 
on-Tyné 

. Packine Casss, W. 8. Lowrie, R. Barr, and G. 
Scott, Glasgow. 

9178, INK Stanps, H. 8. Hele-Shaw, me gems 

9179. Tuntnc Pros of Vio.ins, &c., T. and J. D. 
Gardner, Liverpool. 

9180. Srorinc INFLAMMABLE Spirits, B, H. Thwaite, 
Manchester. 

9181. oe aman J. Dawson and J. W. Hampson, 
Huddersfield. 

9182. Swrumino Barus, J. Linkleter, Tynemouth. 

9183. Punkans, 8S. M. Cockburn, London. 

9184. Fisninc-rop Line Guipgs, A. H. C. Burrow, 

ines. 

9185. FLUID PressuRE Motors, W. Smith, Aberdeen. 

9186. Casement Winpows, J. Sim, Montrose, N.B. 

9187. RecuLation of seen PRESSURES, E. J. Mills 
and C.J. Ellis, G 

9188. HANDLES and Posi, J. H. Asbury, Birmingham. 

9189, Wxitina, W. Corbould, London. 

9190. ELectric Cuock, 8. J. Davies, London. 

9191. Compinep Suavinc Brusa and Soap PowDER 
Recepracte, H. Smith, Manchester. 

9192. Or Lamps, E. N. Norton, London. 

9198. Composition for Coatinc Suips’ Pirates, R. 
Jacks.—(G. Myowe tag, 

9194. Nuts, J 

9195. CoupLines of one of SHear Brnpers, R. 
Timmis, Salop. 

9196. ee of Matcues, J. B. Scarlett, New- 


+, 





have 

~. Movrapreces for Smoxinc Pires, R. C. Christian, 

in, 

9198. Casu Tit Reaister, F. Tiedtke, London. 

9199, Lantern, A. Sdhner, London. 

9200. Stove, K. Werzinger, sen., London. 

9201. DiscHarcE of CoaL Carcors, C. Tuckfield, New- 
castle-on-Tyne, 





9202. Catcu for Doors, C. Tuckfield, Newcastle-on- 


9203. AvToMaTIC STEERING Grar, C. Tuckfield, New- 
castle-on-Tyne. 

9204. Makina Spooxs, &c., for Winpine on 811K, &c., 
T. Brocklehurst, Presto: D. 

om Mitts for Griypine Fiuvrstone, T. W. Brittain, 


9206. Drawine orr, &c., Wings, F. and G. Berrino, 
London. 


Day 
= apenas of Matcu-Boxes, W. Binns, 
vondon. 
> — of Bicycizs, T. Joy and A. Jackson, 
D; 
9209. Ian1tinc Device for Motor Enainxs, W. D. and 
man, London. 
9210. a Apparatus, M. J. vanden Ende, 
eet. Maxoractons of UnpercLoraixe, T. A. Hiil, 
9212. Impressinc Desions upon Mera.uic Tusine, J. 
Burkhardt, London. 
eA, Rovarise ee oes Rock Driits, H. Ball 
ge r, Lon 
9214. Sounpinc Apparatus, C. Sigmund, Knight of 
Tlanor, London. 
9215. FERRULES, C. J. Ward, Bristol. 
9216. a Tires from Puiastic Cxay, 8. Jefferies, 


9217.  Ancmens, C. Boyce and W. Hollier, Dudley. 
sd —— J. Sturrock and G. D. Macdougald, 


ee. 
9219. —— Mera.uic ELements, H. Niewerth, 


mdon. 

a —— Tires, H. Godwin and W. Hewitt, 

9221. Carrs, N. Vilén, London. 

ag > — the Hanpuinc of Rores, F. Simon, 

mi 

9223. Razor Srrops, J. H. Pereng * London. 

9224. Boat DIsENGAGING Gear, W. H. Wilson and 
W. J. Pirrie, London. 

- oom Inpicators for Excixgs, H. W. Metcalfe, 


9226. ALTERNATING DeELiveRY of Liquip to Two Ovt- 
Lets, F. C. E. Bland.—(G. Stokes, India.) 

9227. TELEPHONES, Siemens Brothers and Co.—(Siemens 
and Halske, Germany.) 

9228. BLEacHING F1sRzs and Tissvgs, E. A. Marchand, 

mdon. 

9229. CommunicaTine between a VessEL and the Suorr, 
F. and P. A. Spiers, London. 

9230. MiLLine or Rotary Currers, &c., D. Gestetner, 


London. 

9231. Puriryinc Gutra-PerncHa, R. Haddan.—(/. 
Grammont, France ) 

9232. Toot for SrRAIGHTENING the Spokes of VELocI- 
PEDE WHEELS, J. A. Schmidt, London. 

9233. Cnarirs, &c., A. G. Smith, London. 

9234. ADVERTISING APPARATUS, 'G. H. Quelch, London. 

. PLumBers’ Stove, C. R. Jarman, London. 


. Hoxipine Boot-Laces Fast, don 
LowERING, &c., SHIPS’ Boats, F. W. ” Brewster, 


London. 

9238. , Ho.iow Incots, W. Ambler and H. 
Branter, London. 

9239. Brean, L. E. Mouline, London. 

9240. IncaNDEscENT Gas Burners, A. J. Boult.—(J. C. 
0. Chemin, France. 

9241. Erecrric Raitways, W. P. Thompson.—({C. K. 

Harding, United States.) 

9242. Boor Stretcuers, H. C. Shaw and D. C. Taylor, 
Liverpool. 

9248. PLayine a Game, D. C. Taylor, Liverpool. 

9244. Canpy Mou .ps, 8. E. Ball, Live: 1. 

9245. TRLEGRAPHIC "APPARATUS, A. and C. 
Seitz, Live: 

9246. - BROPULAION of WHEELED VeHICLEs, &c., J. Day, 
Lo 


9247. Gas or Vapour Encines, J. Day, London. 

9248. Compounp Locomotive Enarnes, A. Brunner, 
London. 

9249. ELECTRO - a F. J. Rowan and W 
McWhirter, G 

9250. . Unusixe Waste Heat from Steam, T. Hosking 


verpoo 
9251. Brakes for WHEELED VEHICLES, J. G. Harrison 


4 " 

9252. Lamps, A. Eckford, Leith. ‘ 

9258. Rims and Tires of Cyc WHEELS, 8. Bunting, 
Birmingham. 

2nd June, 1891. 

9254. Empossine Parser, H. J. Allison.—{7he Kitchel 
Embossing Company, United States.) 

ba — Ratt Jornt, R. Morrell and L. 8. Mott 

on. 
9256. Wravine Looms, W. and T. Robertson and J. G. 
rchar, G! 


iw. 
=. LirtIne a of Rick Carriers, R. 


9258. Foop alee, Ww. Douslin, Huddersfield. 

9259. Station Inpicators, J. Y. Johnson.—(J. W. 
Allison, Canada.) 

9260. TypE-composinc Macurinxgs, J. Y. Johnson.— 
(J. Gustafson, United a) 

9261. Topacco Prpgs, A. Littlehales, Birmingham. 

9262. Toys, H. Dixon, Sheffield. 

9263. Gauces for Markie and Curtrine, J. H. Adams, 


ondon. 

9264. Removine Hair, J. F. Bennett and E. P. Hides, 
Sheffield. 

9265. ComBINED CinDER SirTER and Tipy, J. Leedham, 


Sheffield. 

9266. Steam Bor J.F.L. Grane Manchester. 

9267. Buiack Leap LOCKS, W. B. Lawson and H. 
Schofield, Manchester. 

9268. GoveRNors and VaLve Movements, F. Boss- 
hardt.—(F. A. Huntington, United — 

9269. Preumatic or INFLATED TrREs, B. Blundstone, 
Manchester. 

9270. Hank Dyemnc Macuinzs, E. and J. Dransfield, 

lax. 

9271. CLosinc Orgra Harts, R. Stuart, Bolton. 

9272. Boxes, H. L. Callendar, London. 

a <a DLE applicable to Fiat a G. Howard, 

9274. Borrte Sroprers, W. G. Potter and T. Brown, 


London. 
ae Macurnes for Currine Turr, J. Dalgarno, Aber- 
ag ote Gritune, &c., T. Fletcher and A. Clare, Man- 


a. Png araR” Sun and Rain Protector, A. Lazarus, 
m: 
0278, ‘Puoroonaratc Printine, W. Stringfield, Lowes- 


9279. Lamp, G. A. Langley, London. 

9280. CoLouRING Marrers, J. Frost and E. C. Kayser, 
Huddersfield. 

9281. ASCERTAINING the Correct ANGLES in Drawinc, 
M. V. Archer, Shrewsbury. 

9282. Auromatic CasH Tits, E. H. Robotham and 
W. J. Ashburner, Isle of Man 

9283. VENTILATORS, Cc. Gannaway, G 

9284. Beit Fastener, J. Taylor, ae. 

9285, Cask CLEANSER, E. C. Gardiner. a Bo borough. 

9286. LAMINATED Sprinos, G. W. Wilford, 8 effield. 

9287. Matcu Recepracies, 8. E. Davis, S 

9288. Comss for Corron Carns, T. W. Hard teeta 

9289. Lamp Fastenines, J. Hinks and J. Hinks and 
Son, Birmingham. 

9290. inssunsne the Lenots of Batreriss, R. Beau- 
mont, London. 

London. 


9291. LAMPS, A. E. Bishop, 
9292. MANUFACTURE of Fire Does, E. Taylor, Bir- 
min; 
ome. Sovasme Apparatus, C. Kruschina, London. 
ry No1se.ess Tip for UmBRExLa Sticks, W. H. Jones 


Gloucester. 

9295. Ovens, P. Mooney, Manchester. 

9296. Casu Garnizr, G. 'T. Farnell, London. 

——— all kinds of Liquips, J. H. 8. Bradley 
on. 
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9298. Warcu and Crock CaLenpar, D. E. Grant, 
London. 


9299. ConrroLitinc the Movements of Krys, W. R. 
Sykes, sen , London. 

9300. Ramtway SicNaiinec Apparatus, W. R. Sykes, 
sen., London. 

9301. Opsratinc Carriace Doors, R. J. Anslow, 
London. 

9302. Potato PLanters, E. Wooldridge, London. 

9303. Bortinc Esparto Grass, &c., G. W. Hawksley, 


Sheffield. 
= [ts Pap for Coats, &c., W. H. Sladdin, 
or! 
9305. CLEANING INTEstings, J. 8. Friday, London. 
9306. Hypravutic Empossinc Macutns, A. Langerfeld, 
London. 
9307. Sarery Locks, G. Feitzinger, London. 
9308. Reex Dissipator for Matt Kiiws, H. W. Joyce, 


ion. 

9309. Griprrons, H. B. Clark, London. 

9810. Serrinc and Heatinc of Rerorrs, A. J. Boult.— 
(A. Klénne and F. Bredel, United States ) 

9811. Fitters, W. P. Thompson.—{J. A. Bowden, United 


tates. 

9312. Ivxter Arr Venti.atinc Tuses, G. Brown, 
Manchester. 

9313. Srups, F. E. Williams, London. 

9314. Fitterinc Apparatus, W. P. Thompson.—{J. A. 
Bowden, United States 

9315. Cugcxinc Time, J. Nash, W. Haynes, and 
8S. H. Smith, Manchester. 

9316. PortTaBLe Stanps for Riries, &c., A. Biennait, 
London. 

9317. Umsretias, W. P. Thompson.—{A. Gardner, 
United States.) 

9318. Cuarcine Retorts, A. J. Boult.—(A. Kléane and 
F. Bredel, United States.) 

9319. Coatine for Wats, W. P. Thompson.—{J. P. van 
Balgooy, Holland.) 

Scotcn Yoxes, H. H. Lake.—{ The Laforge Engine 

Company, United aan) 

9321. Yoxss, H. H. Lake.—{ The Layorge Engine 
Company, United States.) 

9322. Smear Carriers, W. W. Norton and P. 8. 
Mitchell, London. 

9323. Gasiryinc Contrivance, C. Huelser.—( The Firm 
of M. Grob and Co., Germany.) 

9324. Carriaces, C. Huelser.—(K. Matthes, Germany.) 

9325. Joint, J. K. Starley, London. 

9326. Cornice Curtain Potes, G. H. Reynolds, 
London. 

9327. Mepicinat and TasLe Beverace, F. P. Ellis, 
London. 

9328. Macazinss for BREECH-LOADING Weapons, H. H. 
Lake.—(L. F. Bruce, United States.) 

9329. Giazinc Bars, J. E. Bousfield.—(H. Fancourt, 
United States.) 

9330. Musicat Toy, C. F. Stihlecker, London. 

9331. Rowxocks, H. , on. 

9332. CaLorine BLEacuinc Compounns, C. T. 8. de D. 
Brochocki, London. 

9333. Woop Prys for Rartway Purposss, A. Collet, 
London. 

9334. Peramputators, C. Thielemann, London. 

9335. Pristixc Macuinery, H. E. Newton.—(R. Hoe 
and Co., United States.) 

9336. Surcicat Cuatirs, A. P. Gould, London. 

9337. Workmen's Time Recisters, J. C. English, 
London. 

9338. Spzep Gear for Vetocirepes, L. V. E. Peigné, 


on. 

9339. Cieaninc Sarps’ Sipes and Borroms, T. D. 
wis, on. 

9340. Etevatine and Loapinc Coat, M. H. Hurrell, 


ion. 
9341. Manuracture of Try, &., Piates, J. H. Rogers, 
London. 
— gape aaa of Trx, &c., PLates, J. H. Rogers, 
mn: 


on. 

—_ ae {—~ J - *. Ker, ~~ 

9. LOTHES Pin Bac, J. T. Sargent, Glasgow. 

9345. Tosacco Pips, C. Cliffe, Bradf 

wy Prevention of “ Battoonine,” T. Doyle, Brad- 

9347. Screw Prope.iers, J. H. Osborne, London. 

9348. TREATMENT of PHosPHorirtes, C. Glaser, London. 

9349. Avromatic Cut-1n Vatves for Arm Braxgs, L. 8. 

iggs, London. 

9350. TRavERsE Motion for Wixpinc Corps on Bossrns, 
J. A. Murphy, London. 

9851. Mast Hoops, C. 8. Mott and G. H. Shaffer, 
London. 

9352. Permanent Way of Raitways, A. J. Lefebvre, 
London. 

9353. TurnTaBLes of Gravity Raitways, A. W. 
McMurdo, G Ww. 

9354. Furnaces, J. Zubr, London. 

9355. VeLocrrepss, T. Rice, London. 

9356. } ta Howper, W. Clews and G. Hammersley, 


London. 
9357. Raistinc Heavy Boprss or Loans, H. D. Gough, 
London. 
-—~ © ee for Breer, Stout, &c., J. H. Sugden, 
u 
9359. Excravine, F. Sternberg, Bushey. 


8rd June, 1891. 
9360. EARTHENWARE Sewer Pire Joints, R. Ewing, 


ion. 

9361. Prorectinc the Enps of Bopice Sreexs, B. B. 
Nixon, A. Nicholson, and J. Hall, London. 

9362 Sanrrary Suvx Basket, I. G. Peckover, London. 

9363. Free Detector, N. Aducci, London. 

9364. PortTaBLe Horse Rakes, J. Huxtable, London. 

9365. SotpeRinc tron, W. H. Merrick and A. A. Lines, 
Birmingham. 

9366. Cuarcine Gas Rerorts, B. and W. P. Gibbons, 
Birmingham. 

9367. Suspension Tires for WHEELS, J. D. de Benjumea, 
London. 

9368. Sarety Bicycies, J. H. Bumstead, Preston. 

— es 54 } ere ne 

9370. Lamps, W. J. son, Liverpoo 

9371. Looms, A. Roscher, Manchester. 

9372. Pictures for Lantern Surpes, J. D. Theobald, 
London. 

9373. Recorpinc Numbers, V. Letellier and L. 
Dumond, Manchester. 

9374. BorrLe Covers and Sroprers, E. Harwood, 
Manchester. 

9375. Wee, Carriace for CHILDREN, T. Prescott, 
Manchester. 

9376. VELocirepEe Lamps, W. Bown and J. H. Hughes, 
Birmingham. 

9877. CerTarn Kinps of EarTHENWARE, F. J. Quéry, 
Manchester. 

9378. Bricks, F. J. Quéry, Manchester. 

= Frames for Cycies, J. Anderson, Newcastle-on- 

‘yne. 

9380, Wixpinc Yarn, J. Boyd, Glasgow. 

9381. DirrerenTiaL Puiiey Biocxs, H. Rongier, 
Birmingham. 

= Com Detivery, &c., for Desxs, W. J. Edkins, 

9383. ORNAMENTATION of O1. Lamps, J. and J. Hinks 
and Son, Ltd., Birmingham. 

9384. Pweumatic Tires, A. I. Ruth, Manchester. 

9385. Measure, J. W. Jones, London. 

9386. Portrarr Diat Warcn, J. Kendal, London. 

9387. Crieantnec the Tupes of Inrants’ FErEpinc 

F. W. Gelder, London. 
ae oe of Carsonic Acip Gas, M. Taylor, 


on. 

9389. Mixers’ Picks, &c., T. W. Unwin, London. 

9390. PLayine Carns, A. E. Tarry, Bury. 

9391. Movisa Rai-roap Venictes by Haxp, P. Mon- 
lebout, Manchester. 

9392. Hanpies for Irons, B. Hayes and A. Round, 


308, Laur, R. Reid R. Hanna, 

9393. Lamp, eid, T. Holroyd, and H. A. 

Wheat, Liverpool. ond 

9394. Botrtinc AERATED Waters, E. L. Newsome, 
Manchester? 





9395. DispLayinc UMBRELLAS, A Chaplin, London. 
9396. Looms for Weavine Fasrics, 8. G. Frohlich, 


Liverpool. 

9397. TRimmincs, N. and A. H. Bradley, F. E. Derrick, 
and G. Barton, Manchester. 

9398. Sepanatinc Smoke from Arr, P. van Gelder, 
Liverpool. : 

9399. Spactnc Wickets and Creasgs in Cricket, F. H. 


, Biaming! ; 
o> Precinc Broken Traces, &c., H. Fuller, Man- 
c 4 
9401. Mecuanicat Sroxers, &c., A. and A. J. Bell, 
Manchester. 


9402. PortaBLe Switcs, H. Watkins, Birmingham. 

9408. ExecrricaLtty InsuLatine Arp.iances, J. Rae- 
burn, jun., Glasgow. 

9404. Wuee.s of Bicycves, E. Siltberg, York. 

9405. Rippiinc Cinpers, A. Reaney, Heely, near 
Sheffield. 


9406. Reaping and Mowrne Macuines, R. Timmis, 
m. 

9407. Governors and their Aprenpaces, J. Nuttall, 

9408. Mai, Carts, J. P. McPhun and J. McKenzie, 


G we 
9409. Fotpine Eyecuasses, G. H. Stephens, London. 
9410. Comprnep Latcu and Lock, C. Zimmermann, 


Germany. 

9411. Watcu Protectors, H. Davies, London. 

9412. ORNAMENTING Guass, W. James, London. 

9413. Dyeinc Jute, C. F. Cross, E. J. Bevan, and 
C. Beadle, London. 

9414. Matcues, C. J. Hall, London. 

9415. Dot's Houses, J. E. Dowley, London. 

9416. Cocoa Urns, and G. Cadbury and H. G. 
Gear, London. 

9417. Coatinc for Preservine Iron, &c., J. O. Day, 


mdon. 
9418. Movas_e SupmMarine Batreriss, R. Macdonald, 


mdon. 

9419. VenicLte Huss, A. P. Taylor, London. 

9420. Hotpinc Devices for Sprine Suapes, H. L. 
, London. 

9421. PortaBie Scarro.pine, E. Pratt, London. 

9422. CenrriruGcaL Macuinss, A. C. Larsen, London. 

9423. a for Exvecrric Incanpescent Lamps, H. 


5 on. 
9424. Compression Pumps for Ick Macuines, F. N. | 


Mackay, London. 

9425. Dress SusrenpeR, A. Tomkins, London. 

9426. Deapenine the Sounp of Pianorortes, A. W. 
Smith, London. 

9427. SrRENcTHENING the Fincers, &c., A. W. Smith, 
London. 

9428. ComprnaTion Letrer Locks, J. M. Black, 
London. 


9429. Grain Meters, C. 8. Beggs, London: 
.- PortaBLe Wasninc Boarps, J. T. Sargent, 
iw. 

9431. Farry Susstances, H. H. Lake.—({la Société 
Anonyme des Parfums Naturels de Cannes, France.) 
9482. Coup.ines, H. H. Lake.—({A. F. Caldwell, United 

States.) 
9433. DentaL Piuccers, A. B. Verrier, London. 
9434. Composition, J. Menzies, London. 
9435. ExecrricaL Transrormers, E. F. H. H. 
Lauckert, London. 
9436. ELecrrica, Transrormers, A. D. Williamson, 
di 


ndon. 

9437. Compasses, J. von Peichl, London. 

9438. Motors, J. W. Garrett, jun.. London. 

9439. Co.tiectinc the Vapours of So_vents, H. H. 
Lake.—({Za Société Anonyme des Parfums Naturels de 
Cannes, France.) 

9440. Metauuic Latuinc, W. W. Horn.—(&. W. Gibson, 
Onited States. 

9441. Savery Device for Broocn Pins, 8. J. Powell, 
London. 

9442. Gas Burners, R. Roher, London. 

9443. Sasu Fastener, G. F. Moore, London. 

9444. Sasu Fastener, A. A. Wadham, London. 

9445. HotpiInc ADVERTISEMENT Boarps, J. C. Hunt, 
London. 

4th June, 1891. 


9446. Drivinc Mecnanism for Bicycies, J. Brawn, 
B ham. 


9447. AppLyinc Pictures to Panes, W. Gunningham, 
Liverpool. 

9448. Locks, 8. Waters, London. 

9449. Wastes, 8. Waters, London. 

9450. PoLy-1so-gUGENOL, J. Y. Johnson.—(F. Von 
Heyden, Germany.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


446,384. AUTOMATICALLY COMPENSATING JOURNAL 
Box, K. A. Johansson, Chicago, lll.—Filed Novem- 
ber 24th, 1890. 

Claim.—{1) The combination, with a sliding brass 
or ing, of discs F and G having helical meeting 
faces, at a spring H for rotating such discs in 
opposite directions, tending to increase their joint 
width, substantially as set forth. (2) The combina- 
tion, with the solid frame of the kind specified and 
with one rigid and one movable brass or bearing fitted 
therein, of discs F and G inserted behind the movable 
brass or bearing and having helical meeting faces, and 
a spring inserted in a central recess between such 
discs, exerting its foice to rotate such discs in opposite 
directions, and thereby tending to increase their joint 














width, substantially as and for the purpose set forth. 
(3) The combination, with head or box A, rigid brass B, 
and movable brass C, of plates D and E, discs F and G 
having helical meeting faces, and spring H, all con- 
structed and arranged substantially as set forth. (4) 
The combination, with head or box A, rigid brass B, 
and movable brass C, ees D and E, discs F and G 
connected bya pin f and having helical meeting faces, 
spring H inserted in recesses between such discs, and 
plate I and strips J, secured against the sides of 
plate D, all constructed and arranged substantially as 
described, to operate as specified. 


446,693. Cam ror Stamp Mitis, A. Ramage, Idaho 
Springs, Colo.—Filed November 8th, 1890. 
Claim.—(1) In a cam for wien mills or other 
hi the bination of the hub B, provided with 
having a slide shank 





a dovetail groove }, a cam-arm C, 


446.693 





c to enter the said dovetail groove ) of the hub, and 
means to fasten the arm, as and for the purpose set 
forth. (2) In a cam for stamp mills or other machines 
the combination of the hub B, provided with a dove- 
tail groove b, a cam-arm C, having a slide shank to 





enter the said dovetail groove } of the hub, and an arm 
d, projecting from the cam-arm and fastened to the 
hub, as and for the purpose set forth. (8) In a cam 
for stamp mills or other machines, the bination of 





legs arranged in respect to each other at or abo: 
angle of repose of the material to be pi a 
to oon ile to be formed, with a 


+4 





the hub B, provided with a dovetail groove b, a cam- 
arm C, having a slide shank ¢ to enter the said dove- 
tail groove » of the hub, said slide shank having on its 
edge a notch or shoulder for the ption of a piece 
of wood or other material, and an arm d, ag 
from the cam-arm and extending to and upon the hu! 
and fastened thereto. The combination of the 
driving shaft, a hub secured on the shaft and having 
two parallel faces, each provided with a dovetail groove 
» at right angles to the shaft, cam-arms C, each a 
a slide shank c to enter the said dovetail grooves 
the hub, and means to fasten the arms, as for the pur- 
pose set forth. 


446,703, Evecrric Fire Enoine, M. W. Dewey, Syra- 
cuse, N. Y.—Filed July Tth, 1890. 
Claim.—The combination of a vehicle having a motor 
mounted thereon, a battery carried upon or moving 
with said vehicle, an electric circuit on the vehicle for 





(446.703) 





supplying current from said battery to the motor, a 
pump carried oy the vehicle, and means to connect 
said motor either with the axle or wheels of the 
vehicle or with the pump, as desired. 
446,730. Inpuction Coit, F. H. Brown, Chicago, Ill. 
—Filed July 21st, 1890. 

Claim.— The induction coil comprising the flat spools 
arranged end to end on the core, and wound respec- 
tively with the primary and secondary wires, the 


o~ 
_— rrr) iH 





strips of iron being interposed between the layers or 
coils of the pi 'y, and the rheotome or break-piece 
arranged to vibrate over the core and in circuit with 
the condenser and primary, substantially as described. 


446,740. Bott or Pin, H. K. Jones, Hartford, Conn.— 
Filed October 30th, 1890. 
Claim.—(1) The herein-described bolt or pin, having 
the series of rolled circumferential enlargement ribs 6 
extending somewhat transversely to its axis, subst 


forw: conveyor carried by said 
sheer structure and adapted to form the pile under 
the sheers, substantially as described. @ com: 


bination of the sheers composed of legs inclined at or 


[446.874] 








about the natural angle of repose of the material to be 
piled, a wheel at or about the junction of the two legs, 
a wheel at the base of one of said legs, an endless 
chain conveyor, flights thereon, and a guide supported 
by the leg for the return run of the endless chain, 
substantially as specified. 
446,472. ApvustapLe SueLvine, B. F. Roberts, 
Fremont, Neb.—Filed December 18th, 1889. 
Claim.—In adjustable shelving, the combination of 
a vertical standard adapted for carrying a shelf- 
supporting bracket, an anchor-arm extended outward 





from said standard, and having an eye at one end to 
receive the standard and a hook or jaw at its other 
end to engage a wall or other surface, and a grooved 
key fit on the anchor-arm, for the purpose 
described, substantially as set forth. 


446,521. Device ror Fastenino ADJusTABLY Piston- 
RODS OR OTHER Rops TO THEIR CROSSHEADS, J. 
Hundgeburth, New York, N.¥.—Filed September 1st, 
1890 


Claim.—(1) A locking device for adjustable rods, 
consisting of a rod slotted or slitted and having a 
tl ed end, in combination with a part having a 
correspondingly-threaded socket or opening into 
which said rod is screwed, the part having such 
socket being provided with an opening transversely to 


446.521] 





tially as described, and for the purpose specified. 
(2) The herein-described bolt or headed pin, having at 
a point between the inside of its head and end a series 
of rolled circumferential enlargement ribs extending 


ib b 
a <—-) 


somewhat transversely to its axis, substantially as 
described, and tor the purpose specified. (3) The 
herein-described bolt or pin, having a series of 
circumferential enlargement ribs ) extending some- 
what transversely to its axis at one portion and a 
rolled screw-thread at another portion, substantially 
as described, and for the purpose specified. 


446,749. AvTomaTic VisiBLE- Freep Insecror, R. 
Goodbody, Upton, Ireland.—Filed February 28th, 
1890. 

Claim —The combination, with the vessel A, for 
injecting into the feed-water pipe of a boiler a liquid 
compound to reduce the formation of scale, and a 
vertical tubular connection between the upper end of 











said vessel and the feed-pipe, of the branch connection 
Q pi beneath the lower end of said vertical 
tubular connection, and the doubly-bent pipe M, 
located in said vessel and communicating with the 
wee | of said branch, substantially as shown and 


446,814. Macuinery ror Hanpiino Coan, J. M. 
Dodge, Philadelphia, Pa.—Filed November 14th, 
1890. 


Claim.—(1) In an apparatus for piling coal for 
analogous material, a sheer structure composed of 








@ 





the same, and a bolt or key poe through said open- 
ing and through said slot : portion of the rod, sub- 
stantially as and for the purpose set forth. (2) In 
locking devices for piston-rods, the combination of a 
rod having a threaded end and transverse slots or 
grooves, a crosshead having a threaded socket or open- 
ing into which said rod is screwed, said crosshead 
being also Briers with an opening transversely to 
its threaded socket, and a bolt or pin passed through 
the opening in said crosshead and through one of the 
slots or openings in the piston-rod, whereby said rod 
mag be adjusted and secured, substantially as set 
orth, 


446,568. Banv Saw Guipe, A. Hettel, Rochester, N.Y. 
—Filed July 2nd, 1890. 

Claim.—(1) As an improved article of manufacture, 
a band saw guide consisting of the body A, having the 
boss B, socket E, with the yoke K, and boss B’, and 
the shank I, the disc wheel F, having the journal J, the 
sleeve G, having the adjusting screw H, and the two 
guide pieces C C’, as and for the object stated. (2) In 
an improved band saw guide, the combination, with 
the body having the open socket E and set screw J, of 
the sleeve G, having the set screw H, and the guide 
wheel F, having the journal /, revolving within said 
sleeve and bearing against the end of said set screw, as 


and for the purpose stated. (3) The improved band 


446.568 





saw guide hereinbefore described, consisting of a body 
having on one end an angular socket provided with a 
set screw, a curved middle portion terminating in an 
open socket having a set screw, anda shank projecting 
rearwardly from said curved portion, said open socket 
having a U-shaped bracket terminating in an angular 
socket in line with the similar socket on the body and 
provided with a set screw, side guides within said 
angular sockets, a tubularsleeve within the opensocket 
having an adjusting screw, as described, and a guide 
wheel having a journal rotating within said sleeve and 
adapted to pass into the open socket by the slotted 
epening therein, as and for the object stated. 
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ROYAL NAVAL EXHIBITION. 
No. ‘VIL 


In the Camperdown Gallery Messrs. W. H. Allen and 
Co., of York-street, Lambeth, have a fine exhibit of their 
well-known engines. Fig. 1 illustrates a combined set, 
consisting of an engine of the open type now required by 
the Admiralty regulations; the dynamo is intended to 
supply current for a search light or for a small installa- 
tion; it is - of supplying 180 lamps, which consume 
60 watts each. The engine, running at a speed of 250 revo- 
lutions per minute, indicates 18-horse power. It is fitted 
with the “ Ajax” bearing, 
which the makers have 
found to give excellent 
results. A similar set 
was fitted in the cargo 

addle steamer Victoria, 
elonging to Messrs. Blair 
and Campbell, of Glasgow, 
and the vessel made three 
round trips without any 
attention being given to 
the bearings. 
The engineis fitted with 
Messrs. Allen’s special 
type of governor, con- 
sisting of a double ex- 
centric and two weights, 
which cause the two ex- 
centric sheaves to move 
relatively to each other, 
and so change the 
resultant throw and con- 
trol the valve. The 
makers claim a very high 
efficiency for the gov- 
ernor, and with steam 
pressures between 100 lb. 
and 1501b. the speed can 





is 6in. diameter by 4in. stroke, and is fitted witha piston 
valve; the weight of the fan is about 8 cwt., and in order 
to insure cool running the bearings are made very long. 
The system of lubrication from boxes by means of copper 
pipes is very effective, and the crank webs are sonnel 
with Messrs. Allen's ring oilers. 

On this stand is also shown a fan 4ft. 6in. diameter 
driven by an electric motor; it will produce 12,000 
cubic feet of air per minute at a pressure of 1}in. of 
water when running at 650 revoltitions. The motor is 


shunt wound for 12 effective horse-power, and developes 
180—140 ampéres at a pressure of 60 volts ; the armature 





Fig. 3—-ELECTRIC LAUNCH 





having similar carrying capacity. The Electric, as the 
boat is named, is 48ft. 6in. in length over all by 8ft. 9in. 
beam, with an average draught of 2ft. 3in., and her full 
load is forty fully-equipped soldiers. On the measured mile 
she gave a speed of eight knots per hour, and for cases of 
emergency Xe is fitted with two masts, two balanced lug 
sails, and a staysail. A charging installation is being 
arranged at Chatham, so that the boat will be ready at all 
times. At the stand in the Camperdown verandah is 
shown Boardman’s electric Sun lamp. At the first 
glance we recognise our old friend the Soleil lamp, but 
on closer inspection it appears that recent improvements 
have considerably added 
to the efficiency of this 
class of lamp. Fig. 4 
shows a section of the 
lamp, and Fig. 5 a front 
view of the marble block 
from which the light is 
emitted. The block, A”, 
may be either of marble 
or fireclay, marble giving 
the better result, and 
lasting from twenty-five 
to thirty hours; each 
block costs about 6d. 
The block is cylindrical, 
and has three openings 
cut in it, from the surfaces 
of which the light is radi- 
ated, and as_ these 
openings are equidistant 
‘oa aa bertnind the 
circumference, they prac- 
tically spread the light 
uniformly. The block is 
held by a metal frame, 
which is also cut away to 
suit, as shown in Fig. 5 
and tubes A® are attached 


be kept within 8 per cent. of the normal rate; and it is | is of the ring type, the field magnet cores of wrought _ to this frame, in which are placed the carbons, and these 


stated that between no load and full load the speed does | 
not vary more than 10 per cent.; the governor has been | 


boilers at 150 Ib. 


add that although the makers have use 


iron, with cast iron yoke pieces. 


| are pressed constantly against the block by spiral springs. 


On such a ship as the Gibraltar there are about sixteen | The lower carbon is solid and the upper one tubular. A 
specially adapted so that the engine may be worked | small steam engines, so that it would appear economical | small solid carbon passes down inside the upper carbon, 
either from the donkey boiler at 60 1b., or from the main | to do away with these and substitute a large engine and | and when no current is passing rests upon the lower 


OW square inch. We ought perhaps to | dynamo, and use electric motors for the divided duty. | carbon. When current is switched on to the lamp it 
| this type of | Eight sixteen-candle power lamps, one cargo lantern, and | passes round the coils of the solenoid B?—Fig. 4—and 


governor to a large extent, this class of governor is not | six hand lamps are lighted at night upon this stand from | attracts the core which carries the small carbon B, and 


approved by the Admiralty. The cranks are provided 
with automatic lubrication by means of rings with a 
groove inside. The dynamo is compound wound, and | 
gives a pressure of 62 volts with any number of lamps | 
between one and 130. The armature is drum wound, a | 


Fig. 2 


Either valve may be removed after releasing 2 bolts 
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four-armed cast iron hub being fixed on the spindle by 
four keys, and the core being of charcoal iron plates, | 
insulated from each other; six of them give a positive | 
drive, and in tests upon a similar set the rise of tempera- 
ture was 67 deg. Fah. above 71 deg. Fah., that of the 


the dynamos shown. 
































Fig. 4—BOARDMAN’S LAMP 


thus strikes the are; the dash-pot, B®, prevents it 
travelling too far. The particular lamp which we 
examined at the stand had a bottom carbon 20 mm. 
| diameter, and a current of about 15 ampéres was being 
| used. The chief advantages obtained by the use of this 
| lamp are stated to be the purity of the light, absence of 
flickering, and the fact that it is only necessary to change 


Fig. & 


| 

| the blocks once in about twenty-five hours, while the 
positive carbon is stated to be consumed at the rate of 

| only Ysin. per hour. 

{ 











| EXAMPLES OF THE ANALYSIS OF POWER EX- 
| PENDITURE IN STEAMSHIPS PERFORMANCE, 
WITH REFERENCE TO THE QUESTION OF 


By oy - a ici wii bs the ‘“Seppings” Gallery the same makers show a | 
arger set 18 also shown of the makers’ latest type, | ‘‘Conqueror ” centrifugal pump driven by asteam engine, 

such as is used in H.M.S. Barfleur and Centurion ; tes and intended to deliver 6000 4 8000 olen of etn per | POUND MACHINES. 

engine is compound, the high-pressure cylinder 8}in. | minute; it will draw from a depth of 22ft. to 25ft.; the | By Ropert Manskr, Glasgow. 

diameter, the low 14}in. diameter, and both 8in. stroke; | steam cylinder is 1lin. diameter by Qin. stroke, and has | In a lecture in connection with the Naval and Marine 
both high and low-pressure are steam jacketted, as are | a piston valve; the disc of the pump is 8ft. 6in. diameter, | Exhibition, held at Glasgow in 1881, I made the following 
also the covers, and all the working parts are of steel. | and the spindle is bushed with lignum vite in eight | statements :—‘* When we reflect on the existence under- 
The arrangement of steam passages is shown in Fig. 2, | pieces, and the gland is of manganese bronze; the discs | lying ordinary mechanical phenomena, or its less under- 
and it will be seen that the steam passes from the high- | can be moved without breaking either suction or discharge | stood manifestations in the phenomena of heat, light, 
pressure cylinder to the low-pressure over the top of the | joints. and electricity, under the comprehensive idea that this 
valve, and there is a separate low-pressure exhaust valve.| In the verandah outside are a large number of stands. | existence must be a definite measurable quantity, we 
This arrangement forms the subject of a recent patent. | Messrs. Woodhouse and Rawson show a small model of | have a distinct perception that to our senses this is made 
The governor is provided with a dash-pot gear, which | an electric winch, and also one of an electric launch, both up of two subsidiary ideas; and, quantitatively, may be 
prevents excessive hunting, and regulation can be | worked by primary batteries, and also a compound steam viewed as the product of two factors. It is customary to 
effected by hand by turning a wheel, which produces | launch engine of about 85 brake horse-power. The | to speak of one of these as force, the active agent, which 
torsion upon a spiral spring, and puts more pressure | cylinders are 12in. and Sin. diameter respectively, and | if effective through a definite space; and we speak of the 
upon the governor spring. These engines are driven by | both Sin. stroke. Mr. G. Wright, B.Sc., is representing | product of force and space, so many foot-pounds, as 
steam from two of Messrs. Davey, Paxman, and Co.’s| the firm. An electric pinnace, which we illustrate in | being the mechanical equivalent, or measure, of a given 
boilers placed outside the gallery. A set consisting of a | Fig. 8, was moored outside the Exhibition at the Victoria | vis viva, power, or energy; a given quantity of heat, or 
small single-cylinder steam engine coupled to a fan is| Pier, and made some successful trips. This boat was | other terms, in which the underlying cause of the pheno- 
also shown, for providing forced draught on board H.M.S. | built for the conveyance of troops, and is to be used | mena is implied, so far as it relates to mechanical effects 
Gibraltar ; this is capable of delivering 24,000 cubic feet | between her Majesty’s dockyards at Chatham and | produced. But there is another, and, probably, better light 
of air at a pressure equal to a column of water 1}in. | Sheerness. It is stated that the actual cost of propulsion | in which to view these factors; to the first we attach the 
in height when running at 400 revolutions ; the cylinder | per mile is estimated not to exceed that of steam launches | idea of quantity, and tothe second that of intensity ; whose 
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conjoint product is the definite, quantitative measure 
of the homogeneous entity, which is simplified to our 
senses by this division: for, it must be remembered, that 
we have no real knowledge of power or heat, except when 
associated with matter; and that the true measure of 
these are not obvious, surface phenomena, but require 
thoughtful consideration for their proper apprehension.” 
Let us follow out this train of thought. by considering the 
power E indicated horses—employed in propelling a 
vessel of displacement D tons, at the rate of V nautical 
miles per hour—is made up of the quantity and intensity 
factors, Q and I, respectively. 

That is to say, E= QI, or, by taking logarithms 
of the members: Log. E = Log. Q + Log. I. ere is 
little difficulty in arriving at the conclusion; very 
approximately, we must have, Q = D? V. Or, Log. Q = 
Log. D? + Log. V. Whence, obviously: the other factor 
I, will be given by the formula :— 

Log. I = Log. E — (Log. D?+ Log. V) . . . (D 
which may be at once applied to any vessel of which the 
displacement and 5s , with a given development of 
power, is known. 

In the following tables are given thirty-six examples of 
application, as follows:—Table No. I.—Twelve cases of 
well-known vessels of the merchant navy, in which it will 
be seen the marked characteristic is, we have the formula: 
Log. I = Log. E — (Log. D? + Log. V) =(V-Xa= 
(V — 11-6) -053, applying to the greater part, as shown in 
the last column, where the special values of the quantities 
X and a—which may be named the subdominant speed 
and intensity coefficient respectively—give almost exactly 


the same result as dividing the gross power E by the 
product D? V. Each case, in point of fact, giving a dual 
proof of the relation of power and speed, in all steam 
vessels being of the form: E = D'v 10 “-*)¢, 

In Table No. II. are given twelve cases of vessels of the 
British Royal Navy, characterised by the great diversity 
of the values of X anda. For example, from Log. I 
(V — 85) 0845, in H.M.S.S. Philomel, to Log. I = (V - 
11°83) *1855 in H.M.S.S. Widgeon. 

In Table No. III. we have similar, but not so marked 
results, with a number of vessels of foreign navies. On 
consideration it will be evident, when the quantity element 
has been eliminated, the ratio of the values of I must be 
the true measure of the relative efficiency. Or, to put 
this in an obvious light; by Table No. I. we see a 4000 tons 
displacement, Aller, Umbria, and Oregon, would respec- 
tively be propelled, say eighteen knots, by the power E, 
corresponding to the relation Log. E = Log. Q + Log. I.; 
or, since Log. Q = Log.4000' + Log. 18 = 3°4171. Taking 
the calculation values of Log. I, we should have for 
4000 tons Aller: Log. E = 3°4171 + *3241 = Log. 5516indic, horses. 

», Umbria: ,, = 8°4171 + °4547 = Log. 7444, 

», Oregon: ;, =3°4171 + -4366=Log.7140  ;, 
It will be noticed the ratios of these indicated powers, for 
the different vessels, are simply those of the ratios of 
the respective values of I. So that these latter, taken 
| definitely, represent the relative efficiencies, which 
obviously are inversely as the powers required to propel 
the standard-sized vessels at the assumed standard speed. 
I add such an illustration in the last column of each of 
the three tables. 





TaBLeE I.—Merchant Vessels. 










































































| ton 
Trial Values of | General formula. (Calculated vessel, 
Names. = cr A m9 values 1775 knots, 
’ | — by same. Values 
Log. E. Log. D*/s Log. V Log. I. (V -X) a=Log. L. Log. E? 
Elbe... ... 16°57 3°7532 2°2817 1°2193 *2522 (V-—11°6) *0507 *2522 — 
Ems ... 17°60 3°8604 2°3082 1°2455 *3060 (V-11°6) *0510 *3058 3°7100 
Aller... 17°96 3°9017 | 2°3282 | 1°2543 "3244 V-11°6) -0510 *3245 3°7287 
Arizona 17°00 3°7993 | 2°2843 | 1°2304 *2846 V-11°6) 0527 *2850 _ 
Umbria ... ... 20°18 4°1559 2°3963 | 1°3049 “4547 (V—11°6) 0530 "4547 3°8589 
City of Rome... 18°235 4°0752 2°4303 | 1°2609 3857 (V—11°0) 0533 *3856 3°7898 
Orient a 15°54 3°7350 | 2°3342 1°1915 *2088 (V-—11°6) -0530 *2088 _— 
Oregon 18°3 4°1239 2°4249 | —-1°2625 *4363 (V —10°25)°0542 *4366 3°8408 
Aurania ... 17°5 3°9204 | 2°3667 | 1°2430 *3198 eg a 0542 “3198 3°7240 
Servia... 16°9 | 470128 | 2°4239 | 1°2279 “3610 (V-10° Saas 3606 _ 
Furnessia. .. 14°0 3°6069 | 2°3601 | 1°1461 1006 (V —12°39)°0625 “1006 _ 
Merkara ... 12°91 3°2896 2°1572 1°1109 0215 (V —12°62)°0738 “0214 — 
TaBLE I].— Vessels of the British Royal Navy. 
| 3000-ton 
Trial | Values of General formula. /|Calculated| vessel, 
Names. n 4 values 19 knots. 
speeds. —_————————| by same. Values 
Log. E. Log. D°/s | Log. V. Log. I. (V - X) a=Log. I. | Log. 
Philomel ... 19°5 3°8885 2°0465 1°2900 "5520 (V— 3°51) °0345 5518 | 41169 
Melpomene 19°7 3°9840 2°0820 1°2945 *6075 | (V— 9°36) -05876 | °6075 4°1726 
Latona . 18°92 3°8599 2°1189 1°2769 “4641 (V—11°80) °0652 “4642 | 4°0293 
Iris V.  .. 17°98 3° 8654 2°1103 1°2548 "5003 | (V—10°423)°0662 “5003 | — 
Agincourt 13°879  3°7760 2°3769 1°1423 “2568 | (V-—10°135)°0686 *2568 | — 
IrisIV. . 18°59 3°8783 2°1103 1°2693 “4987 | (V-—11°795)°0734 4987 | 4-0638 
ae ane 16°45 3°8736 2° 2635 1°2162 *3939 | (V—11°51) -0798 *3940 — 
Euryalus ... a0 14°72 3°7083 2°1702 1°1679 *3702 Vy aaa “081 *3702 _ 
eet sae. eae eee 19°9 4°0000 2°0683 1°2989 *6328 | (V-—12°267)-0829 *6328 4°1979 
Warrior ... ae 14°36 3°7379 2°3682 1°1572 *2125 | (V-—12°19) °098 *2127 | _ 
Bacchante 15°06 3°7336 2°1693 1°1778 “3865 | (V-—11°213)°1005 “3866 | _ 
Widgeon ... 13°50 3°1003 1°7435 1°1303 *2265 = (V-—11°83) °1355 *2265 | -- 
TaBLE III.— Vessels of Foreign Navies. 
2000-ton 
Trial Values of General formula. (Calculated vessel, 2000-ton, 
Names. iin “ ~ values 20 knots. 16 knots. 
seen - bysame. | Values Log. 
| Log. E. Log. D?/s Log. V. Log. I. (V -X) a=Log. I. Log. E. 
Lepanto I.*... 18°38 4°2082 2°4849 1°2642 *4591 (V— 9°668)°0527 4591 3°7407 3°6438 
Surcoup_... 20°51 3°7984 1°9603 | 1°3120 *5261 (V-—11°08) -0558 *§262 3°8078 3°7109 
Chicago I. ... 16°0 3°7111 271919 | 1°2041 | °3151 (V-10°77) *0603 "3153 -- 3° 
Vesuvius I. ... 18°9 3° 2829 1°7435 | 1°2765 | °2629 (V-—14°533)°0603 * 2633 _ 3°4480 
. 2 16°20 3° 4484 1°8842 | 1°2095 | *3547 (VV —-11°38) *0736 “3548 — = 
Chicago II. ... 13°0 3°4402 2°1919 | 1°1139 *1344. = (V —11°228)°0759 "1345 _ 3°5395 
Yorktown . 16°6 3°5538 1°9383 1°2201 "3954 (V—11°45) °0768 3955 — 3°5802 
Lepanto II.... ... ‘ 13°7 3°7945 2°4849 1°1367 | °1729 (V-—11°561)°0808 | -1728 - = 
Charles Quint (Fr. merch.)) 15°11 3°3143 2°0365 1°1793 “0986 (V-—13°94) °0843 | 0985 — 3°2832 
Vesuvius II. a 21°65 3°6249 1°7435 1°3355 “5459 «= (V —16°345)°1029 “5459 3°8275 _ 
Piemonte ... 22°3 4°1038 2°0387 1°3483 | °7168 (V-—16°11) °1158 7170 3°9986 ae 
25 de Mayo... 22°43 4°1399 2°1031 1° | °6860 (V-17°797)°1481 6861 3°9677 _ 





* Lepanto changes the values of a and X at 15°1 knots. 
18° 
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STERN-WHEEL SHALLOW-DRAUGHT GUNBOAT 
FOR RUSSIA. 


On Saturday, June 6th, a run down the Thames was made from 
Greenwich to Purfleet by a boat which is a peculiar mixture 
of peaceful appearance and warlike intentions. It is a flat- 
bottomed stern-paddle-wheel boat, built by Messrs. Yarrow 
and Co., Isle of Dogs, for Russian service. The problem 
which the Russian Government placed before Messrs. Yarrow 
and Co. was to construct ashallow-draught gunboat, capable of 
being shipped and conveyed by train overland a considerable 
distance, and put together at its destination with the least 
possible trouble and greatest despatch, to be capable of 
carrying an armament weighing seven tons and fuel for 
twelve hours on a draught not exceeding 18in., and to attaina 
speed of ten miles an hour. In order to conform to these 
conditions Messrs. Yarrow and Co. proposed a vessel of the 
stern-wheel type, 100ft. in length by 22ft. beam, constructed 
in floatable sections, each of the following dimensions :—22ft. 
long, 4ft. 6in. deep, and 10ft. wide, which were the maximum 
dimensions suitable for transport overland by the railway 
companies on the Continent. These sections at their desti- 
nation will be placed in the water, and there and then bolted 
together, avoiding all the tedious and expensive process of 
launching, and also doing away with any rivetting and skilled 
work which would otherwise be involved. Our readers will 
remember that somewhat similar conditions were required in 
the gunboats Mosquito and Herald built for service on the 
Zambesi by Messrs. Yarrow and Co., which were sent out the 
middle of last year and successfully placed in the water, 
connected together, and mounted in a remarkably short time. 


These boats have since been working on the Zambesi 
river with marked success, and without any disarrangement 
of the machinery or difficulty whatever. The vessel just 
completed for the Russian Government has attained, on the 
conditions of load specified above, a speed of over 11 miles 
an hour and on a draught of l7in. The steering of the boat 
during the preliminary trial, which took place on Saturday, 
was very remarkable, She seemed to be under exceptional 
control as regards manceuvring, especially considering her 
extreme shallow draught. She could, for turning purposes, 
be made to slide over the water like a dish, and yet the steer- 
age hold was perfect. As usual in these boats, the boiler, which is 

’ of the locomotive t and of large size, is placed right in the 
bows, and the machinery aft, the hull being strengthened b 
a system of diagonal ties, which secures great strength wit 
the minimum weight, and enables the vibration incidental to 
flat-bottomed lightly-built boats to be considerably reduced. 
The bracing “nel to is directly over each side of the boat, 
and as it stands considerably higher than the upper deck, it 
forms a girder of which the boat hull is the lower member. 
Messrs. Yarrow and Co., as our readers are aware, have for 
many years paid special attention to the construction of stern- 
whee] steamers, and undoubtedly for shallow river navigation 
they offer many advantages. In the first place, the wheel is 
well protected by the hull and free from damage from float- 
| ing timber or other obstacles, and owing to the system of 
| trussing adopted, the shipbuilder is able to construct a 
| much lighter vessel on this plan than if propelled by 
side wheels. The machinery being all above water 
is easily accessible for repairs in case of need, which in 
the case of a screw-propelled vessel is a continual source of 








trouble when running und, as the propeller and shaft bei 
below the water-line Siiicocantae without the craft is either 
hauled up or put in a dry dock, both of which is often im. 
ssible in distant parts. On the upper deck is a large pilot. 
ouse, forming a cabin for the officers, with bed berths and 
other appendages fitted up, and on the lower deck are cabins 
for the crew. The armament will be carried partly on the 
lower deck and partly on the upper, and will consist of quick- 
firing guns. These flat-bottomed steamers, owing to their 
form, are capable of carrying large loads on a small draught, 
and we may mention that such a steamer as we have under 
notice would carry 30 tons on 2ft., 54 tons on 2ft. 6in., and 
80 tons on 3ft. draught. This type of vessel is also well adapted 
for towing, and on many South American rivers are invariably 
used for this purpose, a barge being lashed on each sido of 
about the same dimensions as the steamer itself. The boiler 
is adapted for burning wood or coal, and the consumption of 
fuel is about 5 cwt. per hour. 








THE VERNON TORPEDO PROGRAMME, NAVAL 
EXHIBITION. 


Most of those who have visited the Naval Exhibition are 
familiar with the mimic naval cuanamnens which takes place 
each afternoon on the lake. To this was added on Saturday, 
June 13th, a programme of a much higher scientific class, 
under the direction of Lieut. Wells, R.N., of the Vernon 
Torpedo School. 

The usual fight between the model ships took place first, 
which we may briefly describe for the sake of any readers who 
have not had the opportunity of visiting the Naval Exhibition. 
A model of the Benbow type, to which the name Majestic is 
given, large enough to be worked by one or more living men 
posted in her, steams out into the open. After running a 
short course, & miniature torpedo boat approaches her, and 
she at once opens fire with her guns, and before the boat is 
able to discharge her torpedo she is supposed to be struck by 
a missile from the Majestic, and with an explosion she is 
shattered, and presently sinks. 

Now a different class of enemy appears, being a model of 
the Edinburgh on a sufficiently larger scale than the Benbow, 
or so-called Majestic, to appear to be more than a match for 
her. These two vessels engage for some time both with 
primary guns and secondary batteries, the barbette 100-ton 
guns of the Majestic moving round from firing to loading posi- 
tion most conscientiously. A second torpedo boat also attacks 
the Majestic, which is disposed of like her predecessor, and a 
mast of the Edinburgh is shot away. However, in spite of 
the gallant fight made by the Majestic, the latter has one 
barbette gun put out of action, and eventually the magazine 
in proximity to the second one is exploded, and she surren- 
ders. The fight is very fairly acted out, as it is of course 
impossible to see that no projectiles are employed, except by 
those who are sufficiently matter of fact to reflect on the 
impossibility of using them, and who would look for ricochets 
on the water. The weakest features are the ships floating 
much too high in the water, which detracts from their busi- 
ness-like appearance, and the slow rate of fire of the secon- 
dary batteries. It would very likely be difficult to imitate 
any approach to quick fire, but we think that the depth of 
water would admit of the vessels being sunk to their proper 
water line. This would remove a “ make believe” impres- 
sion that their emptiness makes it impossible to forget. 

far we have dealt with the usual popular pro- 
gramme. We now come to the more professional one 
first carried out on Saturday. Lieutenant Wells, from the 
observing station, first sent out a boat electrically controlled, 
which laid a line of submarine mines which were in due 
course exploded. The connecting wires were made to float so 
as to be visible to spectators. 

A boat with an outrigger or spar torpedo was then taken 
out by a bluejacket, and the action of the charge at the end 
of the spar exploded by contact. A mine with floating 
circuit closer, to be exploded by contact, was next laid, and a 
boat run against it so as to fire its miniature charge in the 
manner intended. A diver then descended into the water 
with a small hand lamp, and went along the bottwm till he 
= his charge beneath a model boat, which was afterwards 

estroyed by the explosion of the charge by electric circuit 
fired from the observing station. Next, the boat, driven and 
controlled from shore, laid a line of submarine mines under 
fire from the little model Spithead forts, which mines were 
exploded at will from the observing station by electric circuit. 
Lastly, a Whitehead torpedo was discharged from a tube 
mounted on shore, the torpedo leaping into the water, running 
its course and coming to the surface at the end. 

This programme was thoroughly well carried out, and the 
object of each operation clearly explained by Lieut. Wells. 
It is calculated to show the power of control of torpedoes, it 
is most creditable to the Vernon, and is altogether a higher 
class of exhibition than the fight between the ships. 








A REMARKABLE Run or Inon.—The Mancelona (Mich.) Herald 
says :—Stack No, 2, blast No. 1, of the Antrim Iron Furnace, 
completed the third year of its present blast April 15. Number 
of days in blast, 1080 ; and the total product during that time 
amounted to 66,347 tons of Pig iron—a daily average of 63} tons. 
A trifle over a year and a-half of this ran—or, to be exact, 582 days 
of it—the stack was blown with a small Weimer en ine, with a 
product of 32,326 tons, a daily average of 55% tons. e balance 
of the run—468 days—was made with a large engine of the same 
make, during which time the product amounted to 34,021 tons, a 
daily average of 72% tons. To make this amount of iron, 115,410 
tons of ore was used, and 146,000 cords of wood consumed. Had 
the stack been blown during the entire period with the large 
engine, the total product would, of course, have been much greater. 
but the record is a remarkable one, nevertheless, and it is believed 
that no charcoal stack in the United States has ever made so long 
a run or so large an amount of iron with a single lining. 

THE INCANDESCENT LAMP SuIt.—A suit brought upon one of 
Edison’s fundamental incandescent lamp patents, No, 223,898, of 
January 27th, 1880, is now upon its final hearing in the United States 
Circuit Court in this city before Judge Wallace. It is one of the 
most important patent suits that has recently come to trial, and if 
awarded in favour of the Edison patent, will give the Edison com- 
panies the monopoly of incandescent “=f manufacture for some 
six years to come, besides the benefits of an ting for past 
infringements. The parties to the suit are the Edison Electric 
Light Company against the United States Electric Lighting Com- 
pany. The interest involved is enormous ; it is estimated that from 
rod thousand to seventy-five thousand lamps are manufactu 
daily, the royalty or profit on which would represent several millions 
of p Pad annually, The il include Cl A. Seward, 
Grosvenor P, Lowrey, and Richard N. Dyer for the Edison Co., and 
Edmund Netmore, Gen. Duncan, and Frederick H. Betts for the 
defendants. In the opening argument Mr. Dyer laid much stress 
on the commercial success of the Edison lamp, claiming that up to 
his time the critical point for the construction of a successful lamp 
had been missed by all inventors,— Scientific American, 
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NEW AIR COMPRESSOR AT DOLCOATH 


MINE. 


DotcoaTH Mrxe, in Cornwall, is one of the deepest 
metalliferous mines and one of the most important tin mines 
in this country. A large number of machine rock borers, 
criven by compressed air, are used underground in the varied 
operations of driving and sinking. Lately the main shaft has 
been sunk by “Champion” rock-borers to 412 fathoms, 
or 2472ft., and now again a still further depth is being 
sunk. In fact, in consequence of the depth to which the 
workings have reached, the temperature is so high—nearly 
90 deg. Fah.—that it would be next to impossible to work 
without the aid of boring machines, the exhaust from which 
reduces the temperature, and affords a plentiful supply of 
cool fresh air for the men to breathe. 


THE 


To drive these rock-borers compressed air is conveyed to | , 
various parts of the mine in iron pipes from the surface. | | | 


” 


The air is compressed by a ‘‘Champion’”’ air compressor, of 
which we give an illustration. It is constructed with two 
steam cylinders and two air cylinders mounted vertically on 
one bed-plate. The steam cylinders are each 13in. diameter 


by 28in. stroke, steam jacketted, and fitted with expansion | 


valves. ‘The air cylinders are each 164in. diameter by 24in. 
stroke. At top and bottom of the air cylinders are four inlet 
and two outlet steel lift valves, working vertically on 
phosphor-bronze seatings. The valves with their seatings 
are so constructed that they can be readily removed without 
in any way disturbing the cylinder cover joints. A stream of 
cold water passes around the air cylinder and outlet valve- 
boxes to cool the air and diminish the power necessary to 
force it into the receiver. As the strain on an air com- 
pressor is greater than on an ordinary steam engine of the 
same power, all the bearings and surfaces are increased in 
length and strength beyond what is usual. There are two 
fly-wheels, each 7ft. Gin. diameter, and each weighing about 
32ewt. The height of the air compressor from the bottom 
of the bed-plate is 12ft. 8in., and the bed-plate is 15ft. lin. 
long by 7ft. 4in. wide. 

A new boiler was erected specially for this air compressor, 
to work to a gauge pressure of about 75lb. per square inch. 
The steam is used expansively in the engine, and is condensed 
by an ejector condenser. The air is delivered into a wrought 
iron receiver 6ft. diameter by 30ft. long, at a gauge pressure 
of about 601b. per square inch, whence it is carried under- 
ground through iron pipes. Running at fifty revolutions per 
minute, this air compressor is calculated to deliver, per minute, 
117 cubic feet of air at a gauge pressure of 601b. per square 
inch at the normal temperature of the atmosphere. In 
practical work this has been confirmed. The air compressor 
in use at Dolcoath Mine, previous to the Champion being 
erected, was constructed with one air cylinder and one steam 
cylinder 26in. diameter by 30in. stroke, horizontal, and the 
air was delivered at a gauge pressure of about 45lb. per 


square inch. Compared with the old compressor, the present | 
Champion air compressor will drive more rock-borers with | 


compressors are manufactured by the Champion Rock-borer | 
and Air Compressor Company, Queen Victoria-street, London, | 
| whose manager, Dr. G. S. Ullathorne, C.E., has had a very | 
large experience of this class of machinery, and was the | 
original constructor of the Champion rock-borer sixteen | 
years ago. | 








ROBBINS’ PATENT AXLE-BOX. 

THE accompanying engravings illustrate an axle box, the 
| invention of Mr. Robbins, which is being introduced by 
| Messrs. W. P. Thompson and Co., Lord-street, Liverpool. 
| It will be readily understood from our engravings. The 
| brasses C, mounted in the axle-box B, are kept in place 


horizontal directions by means of set screws G, which, on 


| being tightened, cause the cover F to wedge the brass2s 


together. Packing may be inserted between and above 
the brasses if desired. 








THE CORPS OF NAVAL CONSTRUCTORS. 


CLOSELY connected with the subject of engineers for the 
Navy is that of the Corps of Naval Constructors, or ship- 
building officers recruited from the most promising engineer 
students, and corresponding to the Genie Maritime of France, 
the Ingenieure Marine of Germany, and the Corpo del Genio 
Navale of Italy. The question of the shipbuilding operations 

carried on by the 


























.—— Admiralty is so 
m4 complicated, vast, 
abounding in con- 





flicting and varied 
interests, and so full 
of details, that a 
description of it in 
its entirety would 
require a volume; but 
those desiring an 
account of the 
various changes in 
dockyard adminis- 
tration and the con- 
struction of war- 
ships, especially 
since the _ intro- 
duction of the use 
of iron as & material 
of construction, will 
find ample informa- 
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troland management 
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PLAN OF UNDERSIDE. 
ROBBINS’ 


half the consumption of coal. This was vouched for by | 


Captain Josiah Thomas, the manager of Dolcoath Mine, ata 
meeting of the mine shareholders; and he is reported to have 
added, “The cost of the compressor will be saved in the 


| by a cover F and flanges FE. 
| between the brasses are in such a position that a fair and 
unbroken bearing surface is provided, both for the vertical 


AXLE-BOX 


The lines of division | 


Inflexible, 1878 ; 
Entry, training, and 
promotion of pro- 
fessional officers at 
dockyards, 1883; Contracts for building and repairing ships 
and their engines for the Navy, and the mode in which 
| repairs and refits are effected in the dockyards, 1884-5; 


PLAN OF TOP. 


lessened consumption of coal, besides our having now a very | pressure due to the weight of the locomotive and for the | Admiralty and dockyard administration and expenditure, 


— machine, which will enable us to work as many 
ring machines as we think proper.” The Champion air 


| thrust and pull of the piston. The inclined outer sides of 
| the brasses allow of ready adjustment in both vertical and 


| including reports of sub-committees, 1885-7; System of 


| purchase and contract in thé Navy, 1887; Civil establish- 
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ments, 1887; Naval estimates, 1888; Civil and professional 
administration of naval and military departments, 1890; 
Navy estimates for the various years, and Orders in Council 
relating to the Navy. 

During the period covered by the above reports, the con- 
structive and dockyard departments were in a continuous 
state of change, inquiry, examination, reform, and reorgani- 
sation, productive of but little benefit, as so late as 1885 
there was in the dockyards an inadequate supervision of 
labour, a waste of both labour and materials, defective 
management, the superior having no control over the junior 
officers, and the latter none over the men; duplication of 
accounts, over employment of clerks, idleness, useless work, 
and no independent guarantee that the figures in the expense 
account represented actual facts. The engineering depart- 
ment as regards supervision was in an equally unsatisfactory 
condition. 

Great improvements have been effected by the adoption 
of the Recommendations advised by the ‘Committees on 
Admiralty and Dockyard Administration, 1855-7.” Dock- 
yard expenditure is reduced, ships are built cheaper and 
quicker, and repairs effected more economically, though the 
reforms have been retarded by difficulties in obtaining the 
necessary staff for carrying them out, and by changes at the 
Board of Admiralty, and the opinions held by some that 
there is too highly a ponte control at the Admiralty, 
and that more o ht to be left to local management. 

The Navy is inistered by a Board of Commissioners, 
comprising the First Lord, four Naval Lords, one of whom is 
Controller of the Navy, and one Civil Lord, all but the Con- 
troller, who is appointed for a term of years, changing with 
the Government. The First Lord is responsible for all the 
business of the Admiralty, and the other Lords, who are 
subordinate to him, for the administration of such business 
as he may assign to them, although the patent constituting 
the Board confers equal responsibility upon all the members. 
An Order in Council of March, 1882, provides that during the 
time the Controller of the Navy is a member of the Board of 
Admiralty, an additional Civil Lord, possessing special 
mechanical and engineering knowledge, as well as experience 
in the superintendence of large private establishments, may 
be appointed to assist the Controller in the business relating 
to the matériel of the Navy. Though much valuable assist- 
ance in respect to sin Ealtonls questions connected with 
the armament of ships and shipbuilding generally was ren- 
dered by the first holder of the office, no successor has been 
appointed since his resignation in 1886. 

The Second Naval Lord includes among his duties the 
appointments of engineer officers, and the supply of engine- 
room artificers. The Controller is responsible for the Royal 
Corps of Constructors, the promotions, transfers, and leave 
of dockyard foremen, inspectors, subordinate officers and work- 
men, and for the administration of so much of the business 
as relates to the matériel of the Navy. He superintends 
the preparation of and submits proposals for new designs 
of ships, and is responsible for the efficient carrying out of 
the Board’s decisions as to ships that are to be built, including 
masting, torpedo, electrical, and all nautical apparatus; also 
for gun and torpedo mountings. He arranges for the exami- 
nation of ships in progress at the dockyards or private 
yards, to satisfy himself that the designs are being properly 
carried out; is responsible for the survey of merchant ships 
with relation to their use as auxiliaries to the fleet, and for 
all matters of design in connection with and for the manu- 
facture by contract of steam machinery for ships and boats. 

As regards dockyard management and work carried on 
therein, the Controller is responsible for the general manage- 
ment of the dockyards at home and the naval yards abroad, 
and for the economical performance of work therein ; for the 
building of ships, boats, &c., the efficient maintenance and 
repair of ships and their machinery, the keeping of vessels 
of the Navy up to the approved standard of efficiency ; for 
the introduction and use of machinery and labour-saving 
appliances and tools in the dockyards and factories. With 
regard to armaments, he is responsible for carrying out the 
decisions of the Board, and also for guns, gun and torpedo 
mountings, magazines, shell rooms, torpedo and electric 
fittings. 

For the discharge of these duties he has under him the 
Directors of Naval Construction, Dockyards, Naval Ordnance, 
and the Engineer-in-Chief. 

When a design for a ship is required, the Controller fur- 
nishes the Board with a general idea of the class of vessel 
desired. After obtaining the written approval of the First 
Naval Lord as to the armament, complement, sail power, 
and speed, he instructs the Director of Naval Construction 
to prepare a sketch design for consideration, embodying such 
particulars as may have been decided on. This the Director 
of Naval Construction, after obtaining the written opinions 
of the Director of Naval Ordnance and the Engineer-in-Chief, 
does, and the Controller submits the sketch to the Board. 

If the sketch design is generally approved by the Board, 
orders are given that it is to be worked out in detail or 
modified. The Directorof Naval Construction, in consultation 
with the Director of Naval Ordnance, and the Engineer-in- 
Chief, complete the design and submit it with a full and 
careful description of the expected qualifications and 
capabilities of the ship, for the concurrence of the Controller, 
who causes it to be circulated among the members of the 
Board before being considered at a Board meeting. The 
management of the dockyards is centred in the naval 
superintendents, who hold the principal officers responsible 
for carrying out the business in the manner provided by 
their instructions. The superintendents are assisted by & 
staff of secretaries, chief constructors, constructors, chief 
engineers, &c., but there is no one in a position analogous 
to that of a proprietor or manager of a private establishment, 
upon whom the conduct of the business would generally 
devolve. At the three principal dockyards of Chatham, 
Devonport, and Portsmouth, there are officials styled civil 
assistants, who advise the admiral superintendents on pro- 
fessional and technical subjects, but they have no adminis- 
trative functions. 

There is much difference of opinion as to the question of 
dockyard management, the Parliamentary Secretary of the 
Navy holding that “admirals put in charge of large manu- 
facturing establishments for comparatively short periods are 
not appointments conducive to economy orefficiency. The want 
of business experience, of knowledge in the conduct of large 
manufacturing concerns which must inevitably proceed from 
appointing an officer who has spent the best part of his life 
at sea in quite a different occupation, is a serious matter.” 
On the other hand, the Director of Dockyards derives great 
advantage in the discharge of his duties by reason of the 
facilities afforded by the dockyard superintendents, and has 
found by experience that he can deal better with many 


uestions through them than through the professional 





officers. The Committee on Admiralty and Dockyard 
Expenditure, 1885-7, in their second report, recommended 
that ‘the superintendents should have full authority over all 
persons employed in the dockyards, and superintend and 
control every part of the business.” They gave an instance 
of the nearest approach to the system of having civilian 
control of the superintendence, but which failed, owing, in 
their opinion, chiefly to friction between those departments 
which were placed under the new management. The experi- 
ment, that of entrusting the master shipwrights with the 
additional duties of engineer and storekeeper, could have no 
other result. The chief constructor in each yard has charge 
over the construction, generally, of the building of the hulls 
of ships. The practice as to refits and repairs is: On a 
vessel arriving home from commission, the officers hand ina 
list of the repairs they consider necessary. 

In the case of ships that have had but one commission, 
and are believed to be in a sound condition, as soon as 

ible after arrival a full steam-power trial of at least one 
our is to be made, attended and watched by the dockyard 
and Steam Reserve officers, who are toexamine and report on 
the defects, and add any other items they may consider 
necessary. The lists of defects are then sent to the 
Admiralty, with an approximate estimate of the money and 
time required for the completion of the ship for another 
commission. The ship is then paid off into the second-class 
reserve, docked, and a further examination made of the hull 
and machinery. After the dockyard officials have satisfied 
themselves as to what is absolutely necessary to make the 
ship efficient for further service, detailed estimates, ——s 
all defects that may have been discovered during the secon’ 
examination, are sent to the Admiralty. Ships that have 
served one commission, after having had a thorough repair, 
are to be dealt with according to the state of their boilers. 
If the boilers are fit for another commission, the defects are 
to be made good and the ship prepared for the first-class of 
the reserve. If the boilers are not fit for another commis- 
sion without renewal, the ship will be paid off into the third- 
class of the reserve. Ships that have served a second 
commission, without a thorough repair after their first 
commission, are to be paid off into the third-class of the 
reserve. In the case of ships in commission coming into the 
dockyard to have defects made good, only such defects as have 
been represented by the officers of the ship, or have been 
apparent to the examining officers, and which may be 
approved to be taken in hand, are to be made ; 

The dockyard superintendents can at their discretion 
order, in t cases, repairs to ships in commission as 
distinct from additions and alterations, up to a certain 
amount. 

During the time that ships are in the Steam Reserve 
repairs are carried out by the artificers of that department, 
this being a naval service. 

A corps of shipbuilding officers was established in 1883 
under the designation of ‘‘the Royal Corps of Naval Con- 
structors,” comprising shipbuilding officers of every grade 
above that of foreman, and a new class styled assistant con- 
structor, consisting of trained men capable of taking up all 
the scientific calculations and the work incidental to the 
designing of ships, including the draughtsmen at the 
Admiralty, the first-class draughtsman at the dockyards, the 
calculators and scientific workers supplementing the latter, 
the junior members of the scientific staff, both at the 
Admiralty and the dockyards, and students from the Royal 
Naval College completing their practical training. A class of 
students in naval architecture was also created, from which 
future members of the “‘ corps ” would be entered. 

The “corps” was established in accordance with the 
recommendations of a committee appointed to consider “ the 
entry, training, and promotion of the professional officers of 
the dockyards, and in the department of the Controller of the 
Navy,” who found that the regulations for providing officers 
to fill the higher positions in the constructive staff at the 
Admiralty and at the dockyards did not produce satisfactory 
results, though the course of training comprised a combina- 
tion of practical and theoretical instruction admitted to be 
all that could be desired. Up to this time the constructive 
staff of the Admiralty and dockyards was almost entirely 
recruited from those who had entered the service as appren- 
tices or workmen. On the completion of their apprenticeship, 
which included three years’ attendance at the dockyard 
schools, they had to serve a certain number of years as work- 
men before they became eligible for examination for promo- 
tion to the subordinate positions of leading men, draughts- 
men, &c. Further promotion was gained by competitive 
examination through the grades of foreman and constructor. 
The last step from constructor to chief constructor was by 
selection. A certain number of shipwright apprentices were 
allowed to attend the dockyard schools for further periods of 
four, five, and six years, the most promising only at the end of 
each year being retained. At the end of the sixth year three 
were selected and sent to the Royal Naval College for three 
sessions to receive special training, at the end of which they 
were appointed as supernumerary dockyard draughtsmen. 
With the exception of certain acting appointments, such as 
assistants to foremen, extra draughtsmen at the Admiralty, 
or assistant overseers, this was the only advantage they 
gained from their special training. For promotion they had 
to compete on the same footing as the draughtsmen and 
leading men with only dockyard training. 

Though the system had produced naval constructors of the 
highest eminence, the Committee considered that it required 
modification. Of the students in naval construction at the 
Royal Naval College during the previous nine years, only 43 
per cent. had passed out successfully, while of the engineer 
students selected for the superior course, 98 per cent. had 
succeeded. Of the total number of students gaining profes- 
sional certificates, 43 oy cent. had left the service for private 
employment, some of them paying forfeits of from £50 to 
£250 on leaving, and others only staying just long enough for 
the term stated in their bonds to expire. The chief causes 
were said to be the narrow field from which the students in 
naval construction were drawn, and the inadequacy generally 
of the position and rewards which the profession offered. 

The recommendations of the Committee were mainly based 
upon a plan for a proposed constructive corps for the Navy 
by a distinguished naval officer, Admiral Sir Houston Stewart, 
but his suggestion that the salaries of chief constructors 
should be substantially increased was not adopted. To those 
reading between the lines of the Committee’s proceedings, it 
is clear that the social part of the question was nearly as 
 eyeaanagey a feature as in the previous case of the engineers. 

he pay of the shipbuilding officers at the Admiralty and 
dockyards is, a year, 
Director of Naval Construction.. .. .. .. 1500 —1900a 
D.rectur of Dockyards—not a member of 
corps of constructors.. .. eee Se 
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Chief constructors, civil assistants to super- . 
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The members of the “corps of constructors” have no relative 
rank, and are under the regulations applicable to the Civil 
Service. Their pensions are one-sixth after ten years’ 
service, increasing by y, each year until the maximum of is 
reached, after forty years’ service. The age for compulsory 
retirement—sixty—is the same for all classes. 

With the exception of the senior ranks the pay of the con. 
structive is not superior to that of the engineering branch of 
the Navy, while the pensions for a similar period of service 
are less. 

The pay is better than that in the principal European 
Navies, except in the junior grades, but not so good as that 
in the United States Navy. The number of the “corps of 
constructors” is seventy-one, divided into one Director of 
Naval Construction, nine chief constructors, eleven con. 
structors, seventeen assistant constructors first class, twenty- 
four ditto second class, nine ditto third class. These 
numbers show an increase of ten since the creation of the 
corps in 1883. The numbers were purposely left unsettled to 
allow of future increase or reduction. 

The numbers of the corps are a little more than half those 
in the French, about two-thirds of those in the Russian, 
the same as those in the Italian and German navies, 
and four times the number in the United States Navy, 
but the French, German, and Russian constructive corps 
—in addition to building, designing, fitting, and repair- 
ing ships—design their machinery, and in the United States 
the majority of the ships are built in private yards. 

The pay of subordinate officers at the dockyards is, a year, 


£ &£ 
Foreman of the yard... .. .. + 180 — 300 
Draughtsman, first-class... .. - 180 — 180 
Draughtsmen, first-class acting -- 130 
Draughtsmen. ;. - 93/10 — 125 
Inspectors of shipwrights -» 100 — 150 


Inspectors of mene ey acting .. eRe TT 
Additional draughtsman instructing shipwright 
Pe eee ee ee ee ee 

The scale of pensions and the age for retirement are the 
same as those for the corps of constructors. 

The full effect of the establishment of a constructive corps 
has not yet been felt, as it is chiefly composed of existing 
officials under different designations. When it has been in 
existence for the same length of time as the re-organised 
engineer branch, probably the same complaints as to the 
poorness of pay and prospects will be heard. Foremen now 
work without hope of reward, and the prospects of draughts- 
men and shipwright apprentices are materially lessened, but 
it is the draughtsmen from whom most complaints emanate, 
to the effect that while their responsibilities have largely 
increased, owing to the development of the scientific and theo- 
retical principles of naval architecture and engineering, and 
the radical changes in the construction of modern ships and 
machinery, their pay has remained stationary, and the age 
at which they reach their maximum—fifty—is unduly high. 
They suggest that a foreman of drawing staff be appointed 
with pay of £180 to £300 a year, that the pay of draughtsmen 
be raised to £110 to £160, and that a junior grade be ap- 
pointed with pay of £86 to £109. These suggestions are not 
in any way unreasonable. 


(To be continued.) 








Express Locomotive, Great Eastern RatLway.—In our 
description of this engine last week it was stated that the journals 
of the leading and trailing axles are of the same dimensions, 
whereas it is the driving and trailing axles which are alike in the 
journals, 


Ca@ur D'ALENE SILVER-LEAD MINE, IDAHO.—A powerful electric 
transmission plant has been ordered for this mine from the Edison 
General Electric Company. It will consist of two 25-horse power 
Edison electric power generators to be placed 14 miles from the 
mine, and driven by water power, using Pelton wheels under about 
690ft. head. The mill machinery will be driven by an 80-horse 

wer motor, belted direct to the main shaft of the mill. The 

ngersol] steam air compressor now in use will be operated by a 
60-horse power motor, belted to the fly-wheels of the compressor. 
The Lidgerwood steam hoist now being used will be operated by a 
60-horse power motor geared direct to the = driving shaft. 
The pump located on the 500ft. level will be driven by an 80-horse 
power motor. The entire plant of the company is at present being 
operated by steam, and the application of electricity will be so 
arranged that all the machinery or any portion of it can be 
operated by either steam or electric power at any time, 


Society or ARTS CONVERSAZIONE.—The Council of the Society 
of Arts on Wednesday night held a conversazione, which was held 
by permission of the Lords of the Council of Education, at South 

ensington Museum. Sir Richard Webster, the Attorney-General, 
attended by Sir Henry Wood—the secretary—received the visitors, 
who numbered about 2000, and amo whom were Sir P. 
Cunliffe Owen, Sir Henry Doulton, Sir Owen Tudor Burne, Sir 
Robert Rawlinson, Sir Owen Roberts, Sir George Chubb, Lord 
Bramwell, Sir Charles Lawson, Sir F. Abel, Mr. C. M. Kennedy, 
C.B., and Admiral Colomb. ‘The whole of the courts and corridors 
of the ground floor were open for inspection, together with the 
galleries containing the Raphael cartoons, the Sheepshanks collec- 
tion, Sir William Smith’s collection of water-colour drawings, the 
Dyce and Forester pictures, and the Chantrey bequest. A 
promenade concert was given in the north court by the band of 
the Grenadier Guards, under the direction of Lieutenant Dan 
Godfrey, and subsequently, in the quadrangle of the museum, b 
the band of the Scots Guards, conducted by Mr. Edward Holland. 
The feature of the evening was a concert in the lecture theatre, in 
which English music of the 16th and 17th centuries was given 
under the direction of Mr. Arnold Dolmetsch. These classical 
compositions were performed upon the original instruments for 
which ny were written—viz., the viols, the lute, and the 
barpischord, 
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RAILWAY MATTERS. 


A DRIVING-WHEEL of a locomotive on the Maine Central 
Railroad broke on May 25th, while the engine was hauling a 
passenger train from Belfast to Burnham Junction. Both connect- 
ing rods were broken, 


Tue Siamese have completed their railway surveys 
as far as the town of Chungsen, and have even aligned a railway 
through the jungle. ‘Their surveyors have been three years at this 
work, Chungsen is one of the most important trade centres in 
Indo-China. 


Tue painting of the Forth Bridge, say Messrs. Craig 
and Rose, of Glasgow, the contractors for this work, required 
35,527 galls. of paint oils and 250 tons of paint. During the con- 
struction of the bridge 980,072 galls. of machinery and illuminating 
oil were used. 


Tue “highest” elevated railway is to be built in 
Naples, to connect the central part of the city with the high 
ground, The road will rest, in some places, on towers 328ft. high, 
and elevators will carry the people to the stations. M. Adolfo 
Aveno is the engineer, and the estimated cost is £250,000. The 
power used will be electricity, generated by a waterfall on the 
river Serreno, 


Tue Great Indian Peninsula and the Bombay, Baroda 
and Central India Railways have for some time been literally 
blocked with traffic, which this season has been exceptionally 
heavy on those lines. This is supposed to be due es to 
the recent extraordinary increase in the import wheat trade of 
Bombay. ‘The former line is said to be now earning at the rate of 
two lakhs per day, or over Rs, 800 per mile per week. 


A question has been put to the Austrian Government 
as to the condition of the bridges on Austrian railways, A deputy 
asserted that there were twelve hundred such structures on the 
southern lines alone which are all in an unsafe condition. Deputy 
Steinwender also moved that it should be forbidden to the com- 
panies to send out two engines together where they would have to 
pass over any but the strongest of the railway bridges. 


A TERRIBLE railway accident much resembling that in 
Switzerland occurred on the 16th inst in lowa, A passenger train 
was approaching a bridge over the Coon River, near the Coon 
Rapids, when the engine left the metals. It ran along the perma- 
nent way until it reached the bridge, when it struck one of the 
supports of that structure, and fell over into the river, dragging 
all the carriages of the train with it with the exception of a sleeping 
car, Two passengers are known to have been killed and thirty 
others injured. 


Tue Paris-Orleans Railway has commenced lubricating 
the flanges of the leading driving wheels of its locomotives to reduce 
the wear which occurs on curves of short radius. It is claimed 
that the life of the tires is increased by 100 per cent. on very 
crooked pieces of road, and this increase has in individual cases 
reached as high as 150 per cent. ‘he oil is applied to the flanges 
by a hee apparatus which prevents the passing of the oil upon 
the tread of the wheel. This is a very old device, often tried and 
never found worth the trouble. Probably as good results are got 
on the Briguton Railway by turning a small jet of exhaust steam 
on the flange, which is taus kept wet and slippery. 


Tue report of the general manager of South African 
railways for 1890, which has been presented to Parliament, shows 
that, although the railway revenue manifested a large decrease as 
compared with the previous year, the result of the working for 
the year 1890 was better than in any previous year. The railways 
earned £5 15s. 10d. per cent. on the total capital expended on the 
lines now open—£14,665,899—and taking the present indebted- 
ness of the colony on account of railways as the basis, the rate of 
interest earned had been £5 16s. 3d., so that, after paying the 
working expenses and interest—£1,638,057—due on the present 
capital for 1890, the railways contributed £258,488 towards the 
general revenue of the colony. 


THE new line from Andoversford to Cirencester is 
about to be opened for passengers. It is already opened for 
goods traffic, and is a section of the Midland and South-Western 
Junction Railway on the Cheltenham and Banbury direct railway 
to Cirencester, where it will join and form an extension of the 
existing line to Swindon, thus giving direct communication 
through Marlborough and Andover to Southampton. It is now 
proposed that a line should be made from Andoversford in further 
continuation of the Midland and South-Western Junction Railway 
through Winchcombe to Hinton-on-the-Green, which would con- 
stitute a new main line from Southampton through Evesham, 
Alcester, and Redditch to Birmingham and the north. The line 
from Andoversford through Winchcombe to Hinton-on-the-Green 
would be about thirteen miles long. 


Tue following incident in the life of a bridge-builder is 
given by the Latlroad (Gazette :—‘ Last Saturday, while Joll 
Brothers, of Pittsburgh, who have the contract for the penta | 
on the piers and abutments of the new highway bridge of the 
Wheeling Bridge Company at Wheeling, W. Va., were putting the 
last coping stone on the channel pier, the boom of the derrick 
broke, but not until the stone had been raised above the pier. The 
stone dropped on to the top of the pier, the hooks pulled loose 
and the boom of the derrick fell, leaving the chief engineer, 
Mr. J. K. Jolly, and four workmen on top of the pedestal nearly a 
hundred feet above the water. The workmen put the stone in posi- 
tion and finished the pier, but it took nearly twenty-four hours to 
get them down from their high perch, A rope was thrown to the 
top of the pier, and they made it fast and climbed down.” 


Tue Select Committee of the House of Commons 
—— to consider the Manchester, Sheffield, and Lincolnshire 
—Extension to London—Bill met on Tuesday morning, Mr. Woodall 
presiding. Mr, Littler proceeded to reply on behalf of the 
promoters, and at the conclusion of his speech the Committee held 
a consultation, The chairman then said, ‘‘It is not necessary to 
assure all those interested in this case how carefully and con- 

ientiously tion has been given to all that has been presented 
to the Committee during this 7 longinquiry. After deliberating 
very fully upon all the material points, the Committee find the 
preamble not proved with regard to the special instruction from the 

louse, which has added considerably to the difficulty of conducting 
the proceedings. We shall in the course of a day or so present a 
special report to the House on the question of sites available for a 
new terminus in London,” 


att 





An effort is being made to bring about the construction 
of a new line of railway 54 miles long, from Hellifield to Darlington 
in the first instance; and it is also proposed that the line shall be 
extended to Middlesbrough and the Cleveland district, but the plans 
for the latter part are not yet prepared, nor is the exact route even 
sketchedout. Public meetings have heen held at Richmond, Middle- 
ham, Darlington, and Middlesbrough, and approved the construc- 
tion of the line, it being considered most desirable that there 
should be some competition introduced into the district, a good 
rey of the traders complaining of the way they are served 
by the North-Eastern Railway, which has a monopoly in the 
district. Ata public meeting at Middlesbrough on Monday called 
by the Mayor, it was shown that by the proposed route the dis- 
tance from Manchester to Darlington would be 102 miles vid Helli- 
field and 98 via oxy against 121 miles by the present North- 
Eastern Railway. ‘The landowners on the proposed route are all 
in favour of the scheme. ‘The line is estimated to cost £30,000 per 
mile, or about £1,750,000 for the fifty-four miles to Darlington. 
This includes a tunnel bog long. The engineers are Messrs. 
Martin and Fenwick, of Leeds. 





NOTES AND MEMORANDA. 


Tue weather forecast department in the United States 
changes hands, General Greely began the transfer of the weather 
bureau into civilian hands on June Ist by the detail of Professor 
Abbe as forecast official, Mr. Russell is in charge of the prediction 
of floods and other river changes. Mr. Hazen will prepare weather 
reviews, and Mr, Marvin will verify forecasts and have charge of 
instruments. 


Tue sun was free from spots on 175 days in the year 
1890, as compared with 211 days in 1889. The report of the 
Astronomer Royal states that there were only three spotless 
periods of more than fourteen days in 1890, viz.:—February 2—27, 
March 24—April 9, and June 11—July 3, while in 1889 there were 
nine such periods. The mean daily spotted area has incre 
— 78-milionths of the sun’s visible hemisphere in 1889 to 100 in 


A 161N. aperture telescope, the fifth largest in the 
United States, has been presented to Carlton College, Northfield, 
Minn., by Mr. E. H. Williams, of Philadelphia, who has already 
given Williams Hall to this college. The aperture is 16in. in 
the clear, and the focal length is 22)ft. The instrument and its 
bearings weigh 27,000 lb., and its largest single piece weighs 
2100lb. The crown lens is ‘‘Jena” glass, made in France, but 
finished in America, 

Ir is possible, says Power, that in nickel steel we have 
an agent which will be efficacious in allowing of the realisation of 
the higher boiler pressures which multiple cylinder engines have 
rendered desirable. Some specimens cut from a three-quarter inch 
plate at the Carnegie Works recently gave results in which the 
elastic limit is said to have been from _59,000lb. to 60,0001b., 
and the ultimate strength 100,000 1lb., and 102,000lb. The 
reduction of area was 294 per cent. and 26} per cent. respectively. 


Mr. C. H. Beremann, Principal of the German School 
at Charleston, 8.C., writing to the Scientific American, gives his ex- 
perience in making a blackboard with velvety surface. Take equal 
parts by weight of Prussian blue powdered and of chrome green 
powdered ; mix well. For liquid, use gilder’s sizing—solution of 
shellac in alcohol—thinned with one-half of alcohol ; mix with part 
of combined dry powder to the thickness of cream. Use 
large and stiff brush ; cover quickly. In an hour's time give second 
coat. Ina day or two smooth the surface with hair cloth. 


CANDLE and soap makers are familiar with the Chinese 
tallow tree—Stillingia selifera—but — they do not know all 
about it. Acting Consul Hosie, at Wenchow, says it is not gene- 
rally known that the fruit of this tree produces oil as well as tallow. 
Chinese tallow is a white hard fat, formed on the surface of the 
seeds. It is separated by a process of steaming and pressing 
through sieves, It is from the hard black kernels left behind that 
the Chinese obtain what Mr. Hosie describes as a yood lighting oil, 
of a brownish-yellow colour, Cannot this tallow tree be grown in 
some of our own Possessions / 


Tue old proverbial purity of snow has been taken to 
task by a chemist at Malvern. The clean snow, on melt- 
ing, was fairly bright, it gave on analysis:—Total solids, 24 
grains per gallon; chlorine, trace ; free ammonia, 0°16 parts per 
million ; albumenoid ammonia, 0°54 parts per million. Iron was 
also present, giving a black colour with ammonium sulphide. This 
water would be totally unfit to drink. It being an established fact 
that water is purified by freezing, these facts would tend to show how 
well snow fulfils its function as an air filter, bringing down the organic 
impurities suspended in the atmosphere, and so doing its little to- 
wards the prevention of fogs. 


From the official reports we learn that the total number 
of accidents in the mines of the Italian Kingdom during 1889 
amounted to 196, with 68 deaths and 171 injured, while in 1888 
there were 301 accidents, with 87 deaths and 286 injured persons. 
For every 1000 persons there were 6°13 accidents, 1°74 deaths, 
and 5°82 cases of injury in 1888, while in 1889 there were 4°00 
accidents, 1°39 deaths, and 3°48 cases of injury. Comparing the 
value of the production with the number of deaths, there was one 
death for an output of the value of £29,000 in 1888, and one for 
an output of the value of £38,000 in 1889. In 1887 there was 
one death for every 720 persons employed. 


Tue experimental section of the Magdeburg society of 
boiler users communicates, what is said to be a fact, that ordinary 
cement made into a stiff paste with water—so that it adheres to a 
vertical wall—is admirably adapted for closing the manholes of 
boilers, and holds the two surfaces well together. The cement 
becomes sufficiently hard in 8°12 hours, and can then be submitted 
to pressure. The Chemical Trades Journal mentions that the 
disadvantages of allowing oil to get into the boiler along with the 
condensation water are also pointed out. It is recommended 
that the water should be filtered through wvod wool, which 
retains the greater part of the oil ; the latter can be regained by 
whirling. 


At a meeting of the Paris Academy of Sciences on 
May 25th, a paper was read on researches on the camphene series, 
by MM. Berthelot and Matignon, also researches on the vapour- 
tension of saturated water-vapour at the critical point, and on the 
determination of this critical point, by MM. Cailletet and Colardeau. 
In a recent note—Comptes Rendus, vol. cxii. p. 563, 1891—the 
authors communicated to the Academy a new method for 
determining critica] temperatures and pressures. They now give 
the results obtained in the case of water. Six series of experiments 
with different weights of water indicate that the critical tempera- 
ture is 365 deg. C., the critical pressure which corresponds to this 
being 200°5 atmospheres, 


Accorpine to the preliminary returns of the recent 
census operations in India, the population in British territory is 
220,400,000, as against 198,655,600 in the former census, an increase 
of nearly 22,000,000. The Feudatory States, omitting incomplete 
returns, which may be taken at about 90,000, have a population of 
61,410,000, making a total of 281,900,000, as against 250,700,000 
for the same areas at the last census. The returns give Bombay 

000, Madras 449,000, Calcutta epee i area and port 674,000, 
and including the suburbs Howrah and Bally, 969,000. At the 
last census the total for the same area was 847,000. Calcutta 
municipal area shows an increase of 92,000, and Howrah and Bally 
an increase of 24,000. The returns from Burmah show that the 
— of the whole country, excluding the Shan States, is 

507,063, or 48°8 persons to the square mile. The population of 
oa a alone is 4,526,432, or an increase of about 790,000 
since ° 


Art the last meeting of the Physical Society Professor 
O. Lodge, F.R.S., exhibited and described “‘ A Clock for pointing out 
the direction of the Earth’s Orbital Motion in the Ether.” After 
mentioning the various motions to which a point on the earth’s 
surface is subjected, he pointed out that the orbital motion was 
the largest component, and its direction at any instant not easy to 
conceive. An apparatus for pointing out this direction was there- 
fore convenient when dealing with problems requiring a knowledge 
of the motion of a point through the ether. In one of two clocks 
shown one =—— representing the earth’s polar axis and another 
the axis of the ecliptic were inclined at an angle of 23} deg., and 
coupled by a Hooke’s joint. The latter axis was capable of 
rotating round the former. At its upper end the ecliptic axis 
carried a tube and a pointer, both being perpendicular to the axis 
and to each other. The clock, keeping solar time, rotated both 
axes, and when properly set the tube pointed in the direction of 
the sun, and the pointer therefore indicated the direction of the 
earth’s orbital motion. 


MISCELLANEA. 


Mr. J. A. C. Hay, C.E., has been appointed Super- 
intending Engineer and Constructor of Shipping under the War 
Department. 


_ Liverpoot is the only large town which has decreased 
in population since 1881. This probably is caused by the large 
number of people who have gone to Birkenhead and neighbourheod 
to live, who formerly lived in Liverpool. 


Tue Albert medal of the Society of Arts for the present 
year has been awarded by the Council, with the approval and 
sanction of the president, the Prince of Wales, to Sir Frederick 
Abel, K.C.B., ‘‘in recognition of the manner in which he has pro- 
moted several important classes of the arts and manufactures by 
the application of chemical sciences, and especially by his 
researches in the manufacture of iron and steel, and also in 
acknowledgment of the great services he has rendered to the 
State in the provision of improved war material and as chemist to 
the War Department.” 


Tue Council of the Royal Agricultural Show, Doncaster, 
has arranged for a very complete system of tire protection for the 
show buildings, and a ‘‘Greenwich” steam fire-engine, several 
manuals, and a large number of hand fire-pumps, all equipped 
with hose, branch-pipes, buckets, and other apparatus will be pro- 
vided by Messrs. Merryweather and Sons, of London, who have 
sole wong ; and a fire brigade will be formed, with Captain J. H. 
Cleaver, late chief officer of the Croydon Fire Brigade, in com- 
mand. A similar arrangement was carried out by the same firm 
at the Bath and West of England Show. 


THE first 12in. steel gun made in the United States has 
been completed at the Watervliet Arsenal, Troy, N.Y., and 
shipped to the Sandy Hook proving ground for trying. The gun 
weighs 52 tons. It is 36-66ft. long, and the length of its bore is 
34ft. Its charge is 4401lb. of powder, and its projectile weighs 
1000lb. The powder pressure that will be exerted on its interior 
when the gun is fired is 16°5 tons to the square inch. The initial 
velocity of the projectile will be 1940ft. per second, the muzzle 
energy 26,000 foot-tons. The tube and jacket forgings for this 
gun were purchased at Le Creusot, France, and the remaining 
forgings were obtained from the Midvale (Pa.) Steel Works. This 
is the largest steel gun built in the United States, and the test, 
which will take place in a week or two, is looked forward to with 
great interest. 


A Few days ago the new hopper dredger which Messrs. 
William Simons and Co., Renfrew, constructed for the Indian 
Government underwent her dredging and steaming trials on the 
Clyde with results that are highly satisfactory to owners and 
builders alike. The steaming trial on the measured mile showed 
1} miles in excess of the contract speed, and dredging trials proved 
her capabilities to be also considerably in excess of the contract. 
The dredger thereafter proceeded on its voyage to Pamban, India, 
where it is to be employed. The New South Wales Government 
have also ordered from Messrs. William Simons and Co. a powerful 
twin screw hopper dredger, which will be fitted with the builders’ 

tent sand-pumping apparatus, similar to that supplied by them 
in connection with the dredging operations on the Mersey bar. 
This vessel will be constructed under the direction of Sir John 
Goode, K.C.M.G., of Westminster. 


“Tr will cost,” says the Marine Review, “at least 
15,000 dols. a year to run either of the steel steam yachts now 
building in Cleveland for Mr. J. H. Wade, jun., and Mr. H. M. 
Hanna. Pleasure craft of this kind are an expensive luxury even 
ata first cost of about 100,000 dols., but individual wealth in the 
west compares favourably with that of New York and other 
eastern cities, and it is certain that the demand for elegant steam 
yachts on the lakes will increase in the future. Detroit, with its 
grand stretch of river, already has more steam yachts than any city 
in the country. The Herreshoffs built most of the steam yachts 
in use on the Atlantic coast, and they have recently turned to 
designing sailing craft. They have on the stocks now two steel 
steam yachts, one for Mr. W. R. Hearst, son of the California 
millionaire, and the other for E. D. Morgan, of New York. Mr. 
Hearst’s yacht is 112ft. over all, and is to make twenty-five miles 
an hour. A speed of twenty-three miles an hour is guaranteed for 
the Morgan yacht.” 


An American paper says :—The subject of artesian 
irrigation is the topic uppermost in the minds of people in South 
Dakota, and if finally successful, means great prosperity to the 
railroads and every other interest there. A few years ago the 
idea of irrigating the land by artesian wells there seemed impossible, 
but this winter a law was passed by the Legislatur> of the State 
allowing twenty or more property owners to apply to the State 
authorities for an artesian weli in any district. County bonds are 
issued to dig the wells, and the water is leased at so much a year. 
The rental does not exceed the amount of interest on the bonds. 
Applications for wells are coming from all parts of the artesian 
district. e State in a measure directs the location of the wells, 
so that the greatest amount of good can be got from each well. 
Southern Dakota will this year invest upwards of 200,000 dols. in these 
wells. A farm in which a well is located must deed one acre about 
the well to the township, and a right of way through the farm, so 
that the water can be delivered to other farms, 


A New signal lantern has been adopted for experiment 
by the chief signal officer of the United States Navy, on plans 
prepared by Captain R, E. Thompson, chief of the military signal 
division. The light is furnished by candle, and there is an 
ingenious arrangement for a flash, so that the lantern may be used 
for signal purposes or as an ordinary lantern. The range is four 
or five miles, and the lantern is not intended to take the place of 
the long range signal lanterns with which the Signal-office has 
been experimenting for some time. Fifty of these candle lanterns 
will be ordered and thoroughly tried before finally adopted. 
The office is also experimenting with a portable long distance 
telephone. One man can easily carry the batteries, the reel of 
wire, and the transmitter, to which is affixed the ear-piece. The 
difficulty in the way of its economical adoption in the service are 
the patents protecting the telephone; but it is hoped that on the 
expiration of the patents in 1893 the present device may be used. 
. Its value as a means of ready communication is obvious. 


A NEW grain warehouse at the Boston Dock is rapidly 
nearing completion, and will in the course of a few weeks be 
ready for use. The building has been erected parallel with the 
Great Northern Railway sidings. It is 223ft. long by 52ft. wide, 
and has five floors, the storage capacity of the whole of the floors 
being 25,000 quarters of grain. The foundations of the building 
are formed with piles 19ft. long and 12in. square, driven in the 
ground 2ft. below the boulder clay. Fir cap cills are tenoned on 
the top of these piles on each side of the trenches, and then comes 
a bed of cement concrete 6ft. wide by 5ft. thick. The floors are 
supported by cast iron columns and wrought iron girders, the 
basement floor volumns having Derbyshire stone bases from the 
Darley Dale Quarries. The columns and girders and the doors 
and windows, which are also of iron, have been supplied by Messrs. 
Charles Wade and Co., Birmingham. The wrought iron girders 
are all of English make, and have been put to a thorough test by 
the engineer, Mr. W. H. Wheeler, M.I.C.E. The grain will be 
carried from the different steamers through a tunnel, 280ft. in 
length, made of cement concrete and arched over with the same 
material. The conveying machinery for this tunnel and the 
elevator for the grain warehouse are supplied by Messrs. S. 5, 
Stott and Co., of Teanthe Foundry, Haslingden, near Manchester, 
the machinery being of the latest and most improved description, 
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THE WARREN FILTER. 


One of the most important questions at present occupying 
the attention of consumers of water, whether the case be that 
of public waterworks where the increase of population has 
brought contamination, or whether the case be that of 
manufacturers from whom the trade now requires a cleaner 
product than formerly, is the purification of their water 
sep For a solution of this a we naturally turn 
to filtration as most easily adapted to the wants and require- 
ments of the consumer, but in entering upon the subject the 
questions of first importance in the choice of a filter are 
efficiency, simplicity of construction, and economy in instal- 
lation and operation. 

The majority of filtering systems now on the market are 
of the so-called ‘“‘ closed” variety ; that is, are constructed in 
such @ manner as to be a part of a pressure system, and, 
where such a system does not exist, the requisite pressure 








THE WARREN FILTER 





Fig. 2 
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must be supplied by suitable pumping arrangements and the 
steam plant necessary thereto, with all that this implies, both 
in the first cost of the plant and the expense of operation. 
Further, the great depth of bed found in these pressure 
filters, together with the matter intercepted by the bed, 
results in considerable friction. Then, in order to obtain 
sufficient water for distribution, the friction must be com- 
pensated for by an increase in the head, entailing additional 
expense for power. 

It is claimed for the Warren filter that, while from its 
peculiar construction, it is intended for use as a gravity 
filter, that the water being filtered by a system of percolation, 
such as is common in natural filtration through the soil, it 
requires less depth of bed, and also simplifies the construction 
and lessens the expense of operation, as in this case gravity 
alone furnishes the uisite pressure for conducting the 
operation, and greatly simplifies the problem of cleansing the 
filter of its accumulated matter, The method or apparatus 
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for cleansing the filter bed is, generally speaking, the principal 
feature by which the various filters are distinguished from 
each other. 

It is often necessary that the water should be treated 
chemically to precipitate and coagulate the finer inorganic 
and organic matter held in solution and in suspension, in 
order to facilitate its removal by the mechanical action of 
the filtering agent thereafter interposed. It is evident that 
the amount of chemical so added to the water should be in 
strict proportion to the amount of water so treated. Economy 
requires that there should not be too much ; success requires 
that there should not be too little. For the attainment of 
this important requirement, Mr. Nell, of Mark-lane, who is 
introducing the Warren filter, has a device for the addition 
of a chemical solution of definite strength in exact proportion 
to the water to be treated. 

Fig. 1 shows an 8ft. filter, usually constructed of wood, 
containing a bed of 50 square feet area. The unfiltered 
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water, entering from the main J, through the valve E, 

up into-the filter tank A, thence down and through the 
gravel bed C, perforated plate B, and through the valve F, 
to the filtered water main I. 

When it becomes necessary to cleanse the filter bed, the 
valve E—Fig. 2—is closed, shutting off the unfiltered water, 
and the valve on the pipe G is opened, allowing the water in 
the tank A to pass into the sewer. When the level in A falls, 
the water falls back from the main I up through the bed C, 
passes down the annular space P and gutter N, thence 
through the waste pipeG. At the same time the agitator D 
is revolved by the mechanism K, and mechanically lowered 
by the screw M operated by the gear L, until the whole bed 
is completely stirred up. When the flow of water up through 
the bed becomes clear the agitator is raised, the waste is 
closed, and when the tank is partially filled the gate E is 
opened, and the water flowing in, filtration is resumed. We 
are informed that the largest installation yet made by the 
owners of this invention has a capacity of 12,000,000 gallons 
per twenty-four hours. 








LETTERS TO THE EDITOR. 


(We do not ho’d ourselves responsible for the opinions of our 
correspondents. ) 





THE STEAM TRIALS OF THE IONA. 


Sir,—Mr. Mudd’s letter of the 15th ult. deserves much more 
commendation than given by you. Seme time ago I made some 
calculations on the volumes of steam in the cylinders of some large 
triple-expansion engines, the method adopted being as given below 
for the Iona, and practically the same as Mr. Mudd suggests. 

Working out some of the results given by Professor Kennedy, I 
have come to the same conclusion as the writer of your articles and 
Mr. Mudd, that they are somewhat erroneous, the following being 
my calculations. With the volumes of the cylinders and clear- 
ances given in the report, viz. :— 


PP. MP. L.P. 
Vol. cylinders in cubic feet 8°27 20°29 57°27 
»» Clearances o wo en 27129 4°392 


And taking the total quantity of water actually used as 136,820 Ib., 
deducting that taken from the jacket, steam pipe, and high- 
pressure valve chest drains, and the 66221b. which Mr. Mudd says 
was measured that never entered the boiler, I obtain the actual 
quantity of water used by the engine per stroke as 1°0595 lb., as 
follows :—136,820 lb. — 6622 lb.=1°117 lb. per stroke. Water taken 
from jacket= 0503 lb. per stroke, and from the high-pressure valve 
chest = ‘0072 lb. per stroke, a total of °0575 lb.; deducting this 
from 1°117, the actual quantity used per stroke is 10595 Ib. 
Before calculating the amount of steam and water in the cylinders 
at any point after cut-off, it is essential to know how much was 

resent previous to admission ; also if a jacket is of any use at all, 
it will certainly dry the steam during the exhaust or return stroke. 
That being so, if we know the volume and pressure at any point 
early in the compression period, we can calculate the weight of 
steam there, which weight, irrespective of the changes the steam 
may undergo in the next stroke, must be deducted from the 
—\ in the cylinder at any point of the expansion period. 
Now, I find that the compression curve of the high-pressure 
diagram very fairly follows Boyle’s law, a slight falling away 
occurring near the upper end, but a series of calculations, which I 
need not now detail, point to the fact that this steam is very nearly, 
if not quite, dry. At ‘1 of the stroke the volume of steam in com- 
pression is 1-879 cubic feet, clearance being reckoned, and the 
pressure is 100 ]b. absolute. Now, 1 lb. of steam at 100 lb. pressure 


1°87 
occupies 4°33 cubic feet. Therefore, there are a “ = *433 Ib, of 


steam in compression. I think this point *l1 of stroke a very fair 
point to take, as it insures the valve being closed to exhaust. At 
*15 of the stroke there is given by the diagram °428 lb. of steam 
in cylinder, a result sufficiently near the former to justify our 
assumption that there was °433 lb. of steam in the cylinder at the 
beginning of the working stroke. I have used this same method 
in finding the quantity of steam present in the cylinders of mean 
and low-pressure, at the beginning of stroke due to compression. 
For steam on the expansion side I obtain the following, which 
differs from either Professor Kennedy or Mr. Mudd’s figures. In 
the high-pressure cylinder at *4 of stroke the volume occupied by 
the steam—clearance being reckoned in all cases—is 4°36 sae feet, 
the pressure from the diagram being 1201b. absolute. As 1 Ib. of 


4°36 
steam at 120 lb. absolute occupies 3°65 cubic feet, then 365 


=1°194 are the number of pounds of steam in the cylinder at this 
point ; and there being originally -433 1b. due to compression, then 
1-194 — -433= 761 lb. is quantity of steam present in the cylinder of 
what has actually entered. But 1°0595 1b. is the quantity which 
has entered, that being what is used per stroke ; therefore at this 
point there exists 1-0595 — -761=-2985 lb. of water in the cylinder, 
giving a percentage of water present of 28°18 of the quantity of 
steam entering the cylinder at each stroke. Toget the percentage 
of steam and water present we see that out of 1°05951b. which 
entered and ‘433 which was there, we now find 1°1941b. giving a 


1194 x 100 . . < 

ro oe == GB t . 
10595 3-438 80; that is, at this point the con 
tents of the cylinder consists of 80 per cent. steam and 20 per cent. 
water. 

At °6 stroke we have the volume at 6-114 cubic feet and pressure 
= 89lb. absolute, giving, since 1lb. at 891b. absolute pressure 
occupies 4°81 cubic feet, 1°271 lb. as weight of steam present. 
At ‘75 stroke the volume is 7°257 cubic feet and 751b. absolute 
pressure, and 1 |b, at this pressure occupies 5°68 cubic feet. There 

7257 


are therefore a = 1-277 lb. of steam in cylinder at this point, 
ix 


that is of 1°0595 which entered, we have here 1:277 — 433 = 
1-277 x 100 
1-0595 + *433 
= 86:1 per cent. of the contents. The quantity of water present is 
1°0595 — 844 = ‘2155. 

Between *4 and 75 of the stroke we see that there has been 
*2985 — -2155 = “0830 1b. of water re-evaporated. The question 
one may ask is, “‘ Has sufficient condensed in the jacket to supply 
the heat necessary for this re-evaporation?” The units of heat 
required for it are = -083 [1146 + -3 (307 — 212) — 300] = 70-46. 
This is on the assumption that the whole -083lb. has been 
evaporated from water at the temperature of the steam at the last 
point, viz., *75 stroke, into steam at the pressure of 75 1b. absolute 
whose temperature is 307 deg. Fah. This is not quite correct, as 
some of this water has been re-evaporated earlier in the stroke and 
at a different temperature and pressure, but to avoid using the 
calculus, I have taken the worst case, and 70°46 will therefore be, 
under any circumstances, all the thermal units required. Now 
supposing the steam in the jacket to be 1801b. absolute pressure, 
and 374 deg. Fah., then the heat given up per stroke is = -0503 
[1146 + -3 (3874 — 212) — 212] = 49°42 thermal units if we assume 
that it condenses to 212 deg. Fah. We had 4°36 cubic feet of steam 
at 1201b. pressure, which has expanded to 7257 cubic feet at 75 lb. 
pressure. If it had expanded by Boyle’s law the pressure would 
have been 120 x 436 _ 72lb. As this is the best it would do, 


7257 


percentage of 


*8441b., and at this point the steam in the cylinder is 


sufficient water would re-evaporate to raise the pressure to 75 lb. 


“2 
This quantity is7 257- (1; =7-257) cubic feet = -497 cubic feet of 
‘ 





steam at 75 1b. pressure, and as 1 lb. steam at 751b, pressure occu- 


all = 08 1b. of water required to be 
re-evaporated, which I show above was re-evaporated. We have 
come to this point. Under most unfavourable circumstances the 
jacket has given 49-4 units out of 70°4, leaving 21 to be accounted 
for. A little reasoning will solve this. At ‘4 of stroke we had 
4°36 cubic feet at 1201b. pressure and *2985 1b. of water, and at *75 
of stroke this steam, by Boyle’s law, would be 721b, pressure, If 
the volume of the steam in a cylinder be suddenly increased and 
water was below it, some would re-evaporate, the amount depend- | 
ing on the new temperature, and if this remained constant that | 
amount would be considerable. This would necessitate either a | 
non-conducting or jacketted cylinder, and in the Iona, with the 
latter the steam could expand, according to Boyle’s law, even to 
72 1b, pressure, leaving ‘08 lb. of water to be re-evaporated to raise 
the pressure to 751b, But as the jacket loses 49-4 units of heat per 


pies 5°68 cubic feet, we have 





stroke ot) x ‘08 may be re-evaporated by the jacket. But what | 
‘ 

of the heat given up to the walls of the cylinder during admission | 

necessary in the initial condensation! This given up at a high 

i would be considerable, and allowing a fair amount for loss 

y radiation, would there not be more than sufficient stored up to 


be given out during the expansion period to re-evaporate sak 

of water, thus requiring not more than 25 per cent. of what it 
originally gave up? I think here lies the missing quantity, as Imay 
termit, one that isextremely difficult tocalculate mathematically, but 
which, considering the nature of the material and the speed of piston, 
seems more than sufficient to supply the discrepancy. This will 
appear more true after examining the medium-pressure and low- 
pressure diagrams. In the medium-pressure cylinder at ‘1 of 
stroke during compression period there was 4158 cubic feet of 
steam at 32lb. absolute pressure, which equals ‘326 lb. of steam. 
At ‘5 of stroke in expansion period there is 12°274 cubic feet at 40 
absolute pressure, and therefore 1°1951b. of steam. Therefore 
1-195 — *326 = 869 1b. of what had entered, and 1°0595 — -869 = 
"1905 lb, of water. At ‘8 of stroke there is 18-361 cubic feet at 
27 lb. pressure, and therefore 1269 1b. of steam, that is, 1269 - 
‘326 = 943 lb. of steam of what had entered, and 1°0595 — ‘943 = 
‘1165 Ib. of water. 

From ‘5 to ‘8 of stroke ‘074 lb. of water has been re-evaporated. 
How? If the steam had expanded during this period, by Boyle’slaw 
its pressure would be 26-7, at °8 of stroke, and itis27. How didit 
also maintain theconstant temperature necessary todo this! Thereis 
no jacket. It obtains the requisite heat fromthe walls of the cylinder 
to which it was given up during the admission period, and from the 
same source the heat required for the re-evaporation of the ‘074 1b. 


Ib. 





of water is obtained. is, I think, solves the difficulty in the 
high-pressure cylinder. It appears to me that Professor Kennedy | 
took a point much too early in the expansion period of the medium- 
pressure diagram to show the best result, or else had neglected | 
clearance, as against *881b. of steam per stroke found by him, I | 
obtain at °8 of the stroke “943 Ib. 

From the low-pressure diagram I obtain the following :—Steam | 
in compression period at ‘05 of stroke = 7255 cubic feet at 5°3 lb. | 
pressure ; that is, ‘106lb. of steam. In expansion period at ‘55 of 
stroke there is 35°89 cubic feet at 8°8lb. pressure, and therefore, 
since 1 1b. at 8:8lb, pressure occupies 43°15 cubic feet, there is | 
ao-00 = ‘831 Ib, of steam present ; that is, “881 - -106 = 725 1b. | 
of what had entered, and 1°0595 — ‘725 = ‘33451b. of water. At | 
*8 of stroke there is 50°208 cubic feet at 6°3 lb. pressure, and | 
therefore ‘851 lb. of steam, which gives °851 — 106 = ‘745 1b. of | 
steam present of what had entered the cylinder, and consequently 
1-0595 — *7450 = ‘3145 lb. of water. In this cylinder we see that 
there has °3345 -— -3145 = ‘02 lb. re-evaporated, while by pursuing | 
the previous method it can be shown that as far as the pressure is | 
concerned, the steam has expanded by Boyle’s law, again support- 
ing the view of the storage of heat in the walls of the cylinder. 

The following represents the results in a tabulated form :— 


es 
ee, 


thing. If not in engineering, let him tr something else, J 
know an instance where a man tried almost everything ‘al 
found himself wanting, and as a last resort took upa Life Insurane 
Agency, and is now enjoying a larger income than he could seo 
expected from engineering. It might be well to remind 
““D, B.N.” that no man became great by little work and much 
pay, a system that seems to be in great favour, Successful me 
mostly began with little pay and much work, . 
“The heights by great men reached and kept 
Were not attained by sudden flight, 
But they, while their companions slept, 
Were toiling upwards in the night.” 


“DPD, B, N.” says in regard to getting work :—‘ Perhaps there 
may be some mysterious way cf wording advertisements and appli 
cations, if so, I wish some kind reader would explain it,” There is 
certainly something in the way that advertisements and applica. 
tions are worded that is attractive, but the wording does not strike 
all people alike, therefore to find ‘ the way” would be like hunting 
for a needle in a hay-stack. . 

It would be better to look for some points for improvement in 
the various industries of the world, or the transportation of the 
products of industry between the producer and consumer, |p the 
latter England offers a better field than in any other country in the 
world, as it costs her railways three or four times more to move a 
ton of freight than it costs on poorer roads in some of the other 
countries, and why? This is what engineers wko have their fat 
offices with the railway companies do not care to know, and just 
the thing that engineers out of employment should find out in 
order to secure positions ; but it can never be found out by adher. 
ing to precedent. 


In conclusion, permit me to give my opinion on the subject of 
‘How to Become an Engineer.” ~ Learn all you can from books 
civil, mechanical, electrical, and geological or mining. Choose the 
road you think will suit you best by going into the workshop, the 
field, or the mines. Whatever course you take, let not the 
smallest thing escape your vision or the greatest obstacle be 

by because you think it may be hard to overcome. In 
overcoming obstacles take the method you think best for the 
exigencies of the case, regardless of precedent or the manner in 
which your grandfather would have done it; the second obstacle 
becomes easier, and easier are the third and fourth until your 
merit is known. By trusting your own heart you shall gain more 
confidence in othermen. Never become a slave to habit, because 
ways, methods, and things are constantly changing. Each great 
discovery your genius developes marks a page in the book of 
eternal truths, which will survive the shock of empires and witness 
the decay of nations. Let your wisdom as it germinates from 
thought be placed upon tablets, where it will be useful to coming 
generations. Your name and your genius will then be registered 
indelibly in the book of Time as an engineer, while the names of 
others who from favouritism or wealth hold positions as engineers 
and wear laurels that do not belong to them will pass away like a 
dream, as the fabric of a vision which leaves not a wrack behind. 

London, June &th. M. R. J. 





Sir,—In reference to the correspondence now going on in THE 
ENGINEER and the articles you have written thereon, permit me to 
give you my experience. Asa rule, I prefer signing my own name, 
Jn this case, as I do not wish to be thought egotistical, I sign a 
nom de plume. Engineers, Sir, as you rightly say, are not made— 
they are born; and if pluck has capthlag to do with a man’s 
success in life in any business, it is required ten times over to come 
out an engineer at the finish. I come of anold engineering family. 
When my time came for earning my own living—being an orphan 
—my guardians placed me in a position that was not an engincer- 
ing one or connected therewith. As the first law for an under- 
= engineer is obedience, I obeyed, and earned considerable 
credit for my exertions, although, owing to overwork, my health 
broke down within two to three years, and I had to be laid on the 
shelf. This lying on the shelf, however, did not kill the engineer, 
as I went in for a bit of the technical, and, owing to special 
facilities—as I was not expected to live—had the opportunity of 
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I have gone thus far into detail for two reason: (1) In order to | 
show many of your readers who care to know how such results are | 
calculated, and (2) in order to avoid or easily remedy error, and | 
hoping by this means to throw some light into the subject, as well 
as showing that the results of practice are not at all incompatible | 
with our present knowledge so far as the steam engine is concerned. 

Hull, May 28th. C. L, EcLarr-HEATH. 


HOW TO BECOME AN ENGINEER. 

Srr,—Your correspondent, “D. B. N.,” in writing upon this 
subject seems to think the market overstocked with engineers, and 
fears that the wages of a large majority of the fraternity will be 
reduced to navvies’ pay unless by the favour of cousins, uncles, or 
aunts, they may be placed upon the pay roll of some influential 
firm already in existence. I am sorry to know a man, who is 
apparently an engineer by profession, is so ‘‘down in the 
mouth” as ‘‘D. B. N.” seems to be. It is not every man who is 
suitable for an engineer, any more than for a preacher or a 
barrister. I have known many instances where engineering has 
been selected as a profession by parties who have studied inde- 
fatigably, and graduated as knowing all there was to be known 
from books, who have gone into works and laboured at small 
wages—and in some instances taken charge of works of importance 
—but could never seem to get to a point where they could command 
over 50s. or 60s. per week. There are, to my mind, two very 
palpable reasons for this. Firstly, they would take no interest in 
the work outside of their speciality, and would not work one 
moment beyond the hour appointed for stopping; secondly, they 
would not read reports or scientific papers, because they had 
learned all that was worth knowing about engineering from books. 
They were therefore slaves to precedent, and worth no more than 

tian mummies to this age of improvement and progress. 

owper very truly said, ‘‘ Knowledge dwells in minds replete 
with thoughts of other men; wisdom in minds content with their 
own.” Whena student has graduated he has simply gathered the 
thoughts of other men, and cannot be agreat man, rs ma with- 
out thinking and improving upon what his teachers have found, 
and written before him from experience. I maintain that there is 
plenty of work, and at better wages than sixty shillings per week 
too, right here in the United Kingdom for all the engineers we can 
turn out. All they have to do is to read, think, compare by 
analogy and act. They will then find that there are many things that 
can be done by ignoring precedent, and authority as well, if brains 
and good judgment are brought into play. It is thus that some 
of the greatest engineers of the world have made their name and 
fame, and done so too without their collegiate sheepskin. ‘‘ D. B, N.” 
says be has had a liberal education ; if so he can succeed in some- 
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learning the use of the tools and working with them, so that I got 
a good ground knowledge. When I was better in health, it was 
thought well by my guardians that I should again return to the 
employment they had picked out for me. This, however, was of 
short duration, as two to three months again laid me on my back, 
with doctor’s opinion that unless I went abroad I could not live 
another month. 

Thanks to a kind and good old grandfather, who thought of me 
before I was born, I had some cash coming to me—and I also had 
some friends. I went to one in a warmer clime who, being an 
engineer, kindly gave me all the assistance he could to further my 
views of becoming an engineer. I went ahead, and as soon as I was 
of age and my own master went on for engineering. I may here 
remark that my not having had indentures, or regularly served my 
time in the shops, has been a detriment to me, but it has never 
stopped me altogether. After ten to twelve years’ varied experi- 
ence, a portion of one being spent with a technical paper, the 
proprietors of which I thank in my heart for the opportunities then 
afforded me of going into shops and picking up wrinkles that | 
could not otherwise have done, I started in business on my own 
account. , 

I had worked for some of the leading engineering firms in the 
country, and although I had not much cash I had the experience 
and knowledge; not one of “ a but was always willing 
to give me information, and I found this of inestimable value when 
I floated in my own boat. I had to fight with unfair competition, 
jealousy of relatives, and shortness of cash. I have now been in 

usiness about twelve years. I have a fitting shop employing 
about thirty-five hands; a brass finishing shop, &c., under my 
control. I am consulted by some of the leading engineers on work 
that I have paid special attention to. I am appointed as engineer 
to pass men for the leading steamship company in the world. I 
am to-day asked to advise on a fair-sized water supply scheme. I 
have testimonials by the dozen on various things, I am not a 
member of any of the leading engineering societies, although— 
through not having indentures—I am offered associateship with 
some, but notwithstanding the engineer is there, not made 
but born, and so long as I can get from £3 3s. to £63 for my 
opinion I feel pretty independent. Mine is a long letter, but I 
write it for the encouragement of my younger brothers. I have had 
to fight my way, and so in different fields must all who aim to be 
engineers, I do not enlarge on having been down coal mines and 
wells, &c., when men’s lives were in danger ; this is only a part of 
what an engineer must be yee to do, Inconelusion, although 
engineering is an uphill fight, to any that have an inclination that 


way there is pleasure in the danger, and there is a certain amount 
of profit attached to it—lots of blanks and a few prizes; so that 











June 19, 1891. 
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whoever tackles the work must be prepared to meet whatever 


DUNKLING 
mes. \. 
cofondon, June 13th. 

sin,— D. B, M.” will find that, unless a man is more than a 

nius, influence and luck or chance have more to do with his 
success than mere ability. For instance, he and a hundred others 
reply to an advertisement; bis letter is opened, there is something 
in the wording that ‘‘takes” with the manager; result, he gets 
the berth. Not perhaps because he was any better or worse than 
the ninety-nine; but because he has drawn a prize and not a blank, 
and soon to the end, As regards salary; if he has £500 a-year 
and spends £600, evidently his salary is too little or his require- 
ments too much. Some are “‘ passing rich” on £2 a-week, 

June 6th. PROVED. 


§ir,—If any of your readers wculd be kind enough to suggest 
the best way a young engineer could learn something of the com- 
mercial side of engineering, as regards prime costs and tenders, as 
well as the labour prices he learns in passing through works, I am 
sure all young eng and apprent would be as grateful to 
them as myself, as it isa stumbling-block to many young engineers, 

June 9th, JUNIUS JUNIOR, 











Sir,—I am a mechanical engineer, having had nearly seven 

ears’ experience — fifteen months with a civil engineer for 
mechanics and mathematics, more than -three years in a hydraulic 
engineer's workshop a about 400 men, the last two years 
working as draughtsman. I think of going abroad, as I wish for 
wider experience. Would it be an advantage to study surveying! 
If so, would it be best to go to an engineering college for a peat 
or give my services to a surveyor for the same time! I should be 
very glad if any of your readers could give me advice. 

une 15th, EN AVANT. 





SCREW PROPELLERS, 

Sir,—Surely ‘ Superintending Engineer” cannot be so totally 
ignorant of his own busi as to suy that the data he gives 
are anything like sufficient for ae any but a very imperfect 
estimate of the speed his vessel will attain. His questions as to 
liability to vibration contain no inkling of information as to either 
the natura! period of vibration of the hull or the dimensions of the 
screw shaft, which thinge, he ought to know, have quite as much 
to say to the question of vibration as the number of blades. 
Either 7ft. 6in. diameter and 9ft. 6in. to 8in. pitch, or 8ft. diameter, 
9ft, 2in. to 4in. pitch will very likely go near his mark. As no data 
are given from which the relative advantages of either of these 
sizes. or of three versus four blades could be judged, and “‘ Superin- 
tending Engineer” seems incapable of understanding the elemen- 
tary point, that the efficiency of the p ler need not d d, 
within pretty wide limits, on the s of the vessel at all, it is 
useless to attempt any details. ‘‘Superintending Engineer” can 
communicate proper details of data to me direct if he likes; I 
never pretended that a suitable propeller could be designed from 
knowing the leading dimensions and approximate displacement of 
a vessel and no more, e conditions, maximum efficiency and 
minimum vibration, within the limits of revolutions given, may, 
moreover, be inconsistent with one another for aught I know to 
the — Maurice F, FitzGera.p. 
Queen’s College, Belfast, June 16th. 











Sin,—I am afraid the correspundence on the screw propeller i® 
degenerating—it is getting more personal than scientific. I have 
tried vainly to get a reply about the method by which the thrust 
is arrived at, the necessity for revolution of the wake, &c. &c. 
All that the Professor has to offer is a system of calculation which 
in one case b out a result 24-2 per cent. less than the experi- 
mental result, although the pitch was taken as 6ft. 6in. for calcu- 
lation, whilst the real pitch was 6ft. The Professor also shows 
how to design a propeller which will give a particular vortex, 
which has a very forbidding formula attached to it—at least, we 
are assured it will give this vortex ‘‘ or something like it.” 

When I ask a plain question about what the Professor means by 
a certain phrase in his Peper, I geta reply that my mathematics 
are peculiar. When I ask what he means by the word “slip” he 
talks about ‘‘concentric hyperboloids of revolution of one sheet,” 
which is hardly a reply to my question, even if it conveyed a very 
clear impression to my mind, which I am afraid I must admit it 


does not. 
The ph about the particle being ‘‘ informed ”—how is 
not exp rae at Bey the steam is doing on the piston is not clear, 


and certainly does not appear relevant. I do not think anyone 
wishes to say the revolution of the wake isa ‘‘ private th ” of 
the Professor's, but I think the necessity for the revolution is 
original, and as it is one of the things that we are told there is 
‘no doubt ” about, I think to ask for proof is not unreasonable. 

The discussion has not been quite fruitless, as it has drawn two 
very able letters from Mr. Vogt which are clear and intelligible, 
even if one disagrees with him ; there is no doubt how he explains 
the thrust of a propeller. 

Will you, Sir, or will Professor Greenhill give us some informa- 
i — a laws of propellers ¢ R. DE VILLAMIL, 

une 15th, 





Sir,—In your comment on my letter in your issue of May 9th, I 
am pleased to notice your statement that ‘‘ negative slip is a direct 
source of loss, not gain.” In reply, I would state that twenty-eight 
years ago Mr, Isherwood’s work was severely criticised, one of the 
counts being that the new Navy ships did not show negative slip ; 


5 or 10 per cent. The Gulf Stream on our coast is also known to 
every navigator. Every sea and channel in Europe has them vary- 
ing with the wind and tide. 

‘ake the trial of the Iona, which ran by the chart 135 nautical 
milesin sixteen hours, a mean 8 of 8°6 knots over the bottom and 
her screw, with 144ft. pitch, averaging 61°1 revolutions per minute. 
The speed of the screw was 886ft., and of the ship 872ft. per minute ; 
her apparent slip was, therefore, only 14 per cent. She evidently 
had a favouring current if the observations were correct; an 
increase of half a knot in that favouring current would have given 
an apparent negative slip of 4 per cent. 

And now comes Mr. Vogt in your issue of May 22nd complaining 
that I ‘deny actual facts,” as if those old reports of imperfect 
observations were eternal verities which no man must question. 
They are not actual facts; they only had the dignity of alleged 
facts thirty-five years ago, and the whole object of my writing has 
been to show that they no longer hold even that uncertain place 
in engineering knowledge, 

Mr. Vogt says ‘‘the manner in which I understand the theory of 
propulsion is no credit tome.” He certainly has no right to say 
that, for the reason that I never in print discussed ‘‘ the theory of 
propulsion” with anybody. Mr. Vogt Pe of the theory as if 
there were but one. That may do for ~ gery we but if he goes 
up to the Patent-office in London he will find there several hun- 
dred of them embodied in drawings and specifications, or if he 
looks on page 407 of THE ENGINEER he will notice that there is 
some difference in opinion as to what the theory may be. 

Mr. Vogt states that ‘‘ negative slip is a bad sign,” which seems a 
curious remark for him to make, especially when it is followed by 
the next paragraph, which describes the flight of his air propeller, 
“*1ft. diameter and average pitch . . flies up to a distance 
of 200ft.” . . . and “the greater part of this distance is 
traversed with about 40 per cent. negative slip.” It seems then 
that his propeller will do much better when ‘the negative slip 
has been avoided,” and I would suggest, as a very good way, that 
he get a true count of the revolutions made while the propeller is 
rising any known height. 

eV is quite correct in his statement that centrifugal force 
—so-call ~will remove the air from the forward side of a 
propeller, and a little investigation will show that the same force 
will produce about the same result at the after side. Fan-blowers 
are made on this principle, they have a hole each side for admitting 
air, and the air goes in. Wituam H. Harrison, 

Boston, U.S.A., June 3rd. 








H.M.S, PHILOMEL AND PEARL. 


Sirn,—In THE ENGINEER of June 12th, definite statements and 
data as to the above vessels are given, as follows:—Dimensions, 
265 x 41x 15°5 mean draught; dis ment, 2575 tons; coefficient 
of fineness, ‘535. Propelled 16°25 knots with engines developing 
power at rate, 4945 indicated horse-power; and again, 19-5 knots 
with engines developing po at rate, 7735 indicated horse-power. 

Now, founding upon the mechanical principles involved in the 
scholium to the “‘Third Law of Motion,” published fully two 
hundred years ago by Sir Isaac Newton, the relation between these 
powers, speeds, and displacement is capable of the definite state- 
ment— 3 

Log. PY +(V-X)a=0..... Oh 


in which X and a are conditioned constants. In the above case, 
having the special values, X = 8°20 and a = *0487; or, the special 


form of (1)— 3 
Log. —_— + (V - 820) 0487 = 0. 
Tested as follows:— 
Trial speeds V = 16°25 19°5 
Bubtract X = 8°20 8-20 
Differences = 8°05 11°30 
Product by 0487 = “8020 “5500 
Add Log. V = 1°2109 1°2910 
Add Log. 25752 = 270465 2°0465 
Sum = 8°6494 8°8865 
Subtract data Log. E = 3°6492 3°8865 
Differences = 0002 “0000 


The agreement is therefore practically perfect. A similar result 
is found in all careful trials upon steam vessels; only, bearing in 
mind, we may find critical speeds, at which the conditioned con- 
stants change their values, in a perfectly definite manner. 

Striking cases of this have been adduced; say, those furnished 
by the trial data of the Italian warship Lepanto, and the United 
States dynamite cruiser Vesuvius. For the Lepanto there is the 
critical speed, 15-10 knots, from which, to 18°38 knots—the highest 
speed attai the relation seems to have been— ; 


Log. = + (V - 9:668) 0527 = 0. (Log. Dé = 2-4949), 


While from the same speed, down to 2-7 knots—the lowest prac- 
ticable speed—this changed into— 


Dé V . (vy — 11-561) 0808 = 0. 


Log. “a 
a, in Vesuvius the critical speed is 18-9 knots, from 
which, to 21°65 knots—the highest speed sitainad—ae have: 
8 Yr 
Log. D*_V_ + (v — 14533) 0608 = 0. (Log. D? = 2-2899), 


While from 18-9 knots down to 10°6—the lowest trial speed—this 














of late hardly a year goes by without some sch for ig 
negative slip coming under my notice. The business rarely 
proceeds beyond the formation stage ; a stock company is chartered 
and the promoter sells his stock for whatever he can get, and 
wherever he can, and sometimes he sells a propeller, usually to a 
yacht owner, 

I think, however, it is a little too much to credit me witha 
belief in its advantages. From my point of view, which is that a 
ship never was propelled wholly by a screw a distance greater than 
the pitch multiplied by the revolutions, it follows that until some 
trustworthy experimenter takes up the matter and runs a ship fitted 
with a negative slip screw, or a negative slip stern, we can never 
know whether it be or not, 

Your statement that “it has been manifested, in the case of 
vessels with full sterns,” and “‘auxiliary screw ships,” is one of 
the old-stock answers to an old-stock question in our naval 
cer examinations, After we got a chance to try the 
“frigates of 1854”—which were built with timber originally got 
out of the woods for framing old-time “ line-of-battle ships” —of 
4500 tons displacement and 1000 indicated horse-power, we had a 
much briefer explanation, which was, ‘‘ Somebody lied.” One ship 
had a Griffith screw of small blade surface, and showed 24 percent. 
positive slip; the other four had simple screws of more surface, and 
showed 18 per cent. slip. 

All the screws were two-bladed, and could be hoisted into th 
well, The speed of the ships under steam alone was 8 knots for 
& maximum, and I have seen one under steam and sail running 9. 
Under these conditions the engine and screw always kept ahead; 
the slip would be somewhat reduced, say to 15 per cent., but 
would never become tive until steam was run down and the 
ship was propelled by her sails, the steam in the engine merely 
serving to overcome its own friction and that of the shaft, 
Shatting off the steam caused a very serious reduction in the 
on of the ship, because the screw was then a great drag. 

‘ases of apparent negative slip are very likely due to currents ; 
there is a full 2-knot current on the north-east coast of Brazil, 
which with the great south-east trade wind, so that a ship which 
goes through the water at 8 knots speed, if steaming on a north- 
west course would, by observations from day to day, show that 
instead of 20 per cent, loss by slip, she has gained on her screw 


ged into— hae 
Leg. SS + (V — 16°345) +1029 = 0. 


Theory implies that in vessels tried over a great range of speeds, 
we may have two such critical speeds, and consequently three sets of 
values for the quantities X and a. In torpedo boat trials, especially, 
I have found this eer 4 the case, and have published many 
examples of cases in which are seen, one, two, or three sets of 
values. Doubtless, some day, all this will be better understood. 

. Arrochar, June 15th, ROBERT MANSEL. 








SOME EXPERIMENTS WITH IRON ORES. 


Sir,—For some time past I have, in addition to having charge of 
an iron ore concentrating plant, been experimenting as to the 
best methods of separating and concentrating the various ores of 
this country, and at times had obtained some unlooked-for results. 
One in icular was quite unlooked for, as in that sample of 
about 7 lb. there were no fewer than seven triple detonators. By 
a piece of good luck these did not get on the crushing-plate; but, 
as a comic song says, “it was very near it.” Had they been 
exploded, Benn ly the lad who was crushing would have been 
seriously damaged, as these ym my | harmless articles go off 
with a very dangerous force. Another big surprise was returned 
from a chemist employed at an ironworks, who in a not quite 
polite letter said a crushed sample gave a return of 29:19 per cent. 
phosphorus. He found out afterwards that he had made a 
mistake, though, as after obtaining the balance of his part of the 
oo and sending that to a first-class analyst, the result came out 
0-029 per cent. phosphorus, while the half the writer had retained, 
and the return for which was received prior to the impolite letter, 
gave 0°031 phosphorus, 

Another — of aluminous hematite, sent for opinion as to 
whether it could be profitably concentrated, was stated to be about 
30 to 35 ) me cent, metallic iron, and it was desired to concentrate it 
to 50 to 52 per cent. On sonlavie the sample proved to be 49-97 
metallic iron, and it was then discovered by the senders that ‘‘ the 
wrong sample was sent you.” So far for surprises of this kind ; 
but equally curious results have been obtained in other directions, 





Qne of these lies with a heap of stuff containing about 30°35 per 











cent. of metallic iron and the balance stones and friable earth, 
which on concentration gave 61°06 per cent. metallic iron and 
3:26 per cent. insolubles, at an estimated cost of 2s. per ton on the 
concentrate loaded into wagons, When the owner is in the humour 
he is going to concentrate this heap, which is about 30,000 cubic 
ards ; and as it costs nothing, and he is the owner of the royalty, 
e should make a decent profit, even at 5s. per ton f.o.t. While 
some workmen were excavating for the basement of a house in 
Surrey, they came upon what was apparently an old smelting 
hearth, and near by was a small mound of chareoal and some 
etic ore of a very pure character. In fact, it assayed 
64°45 per cent. metallic iron, after being separated by a 
magnet; but where the deposit existed from which this 
ore was obtained I could not determine, although 1 know 
of a few small deposits in the county, but nothing to pay 
for working. Some of the deposits in Sussex would, how- 
ever, & pow 4 pay for working if the business was properly 
carried out, but no one seems to take any interest in exploring for 
minerals there. In Suffolk I have also found ironstone, and 
nodules of hematite in a gravel pit about fourteen miles from the 
sea. How it got there is a matter for conjecture, as the pit was 
20ft. deep, pA the men did not know what iron ores were like. 
Perhaps, like the amber which is washed up on the shore at Holles- 
ley Bay, it was washed there. A thin deposit of brown hematite, 
cut through in sinking a well in East Suff: ae tod of which a sample 
was sent to me, gave metallic iron 55°04 per cent., and siliceous 
insolubles 10°90 per cent. The deposit was not worth working, 
however, although probably there are some good deposits of brown 
hematite in this county, 

Further experiments with brown hematites with a view to 
magnetic concentration has proved that most of the examples 
which in a crude state contain about 30—35 per cent. metallic iron, 
and not more than 0°04 per cent. phosphorus, can be treated 
profitably where fuel is comparatively low priced, as these ores are 
easily made magnetic by heating toa full cherry red. With a 
properly constructed oven, the cost of roasting would vary frcm 
threepence to sixpence per ton, and the cost of separating without 
milling would not be more than another threepence, but milling 
and the co uent handling would largely increase the cost. 
There is one point, however, which runs out in practice, and that 
is, phosphorus cannot be seriously reduced by any process of con- 
centration yet in vogue ; and although a high percentage cf this is 
not objected to in American practice, it will not do here. There 
is a fine chance for a small fortune in any process which would 
eliminate phosphorus cheaply, and at the same time not damage 
the iron. There is also plenty of room for the development of 
machinery for concentration purposes, and engineers of an inven- 
tive turn of mind should study this matter. 


Walton-on-Thames, June 9th. WALTER J. May. 





TRADE WITH JAPAN. 

Smr,—We have lately received, from a valued correspondent in 
the Far East, some information as to business in Japan, which we 
think will be not without value to the English manufacturer ; the 
more so as from our own personal experience we are able to con- 
firm its accuracy. 

Material for a purposes: He remarks that this, to a 
very large extent, is placed in France, especially as regards the 
steel used in the manufacture of guns, in gun carriages and in 
vessels of war, also in the manufacture of small arms. The reason 
for this is that the Japanese officials are exceedingly strict in their 
inspection of the material imported for their use, and they find 
more attention paid to finish and detail by Continental makers 
than by English ones. They also give, rightly or wrongly, a 
preference to the quality of mild steel made on the Continent to 
that of English makers. They find too the English system «f 
measurement a disadvantage, as for the most part they work in 
Japan to metric measurements. a 

achinery and machine tools: These as a rule, come from this 
country, and ap to give satisfaction, except as regards the 
method, or bes eng absence of method, usually employed in pro- 
tecting them during transit. Of this more, however. 

Men-of-war and torpedo boats: Are generally ordered from 
France, and for this there may be special reason, as it cannot Le 
asse! that French systems of construction, or French workman- 
ship, are superior to that of this country. It is a somewhat re- 
markable fact that, of the large number of torpedo boats ordered 
from France several years ago, none have been placed as yet in 
the water, and the Japanese Navy is now very deficient in these 
adjuncts to a fleet, which is the more striking as the coast line 
of Japan singularly favours the employment of torpedo boats and 
of torpedo gunboats, in the event of war. 

Ordnance: Such guns as have been purchased from abroad have 
hitherto been acquired in Germany, though lately the Armstrong 
rapid firing guns have met with favour. . ‘ 

pinning and weaving machinery: This is entirely, or almost 
entirely, purchased in this country, and appears to give satisfaction. 

Packing and protection of goods for shipment: This is a point 
to which our friend calls special attention. He writes thus :—‘* The 
French and German and ination makers pay much more atten- 
tion to packing than British manufacturers, and this is very 
important, as valuable machines and castings are often broken 
through unscientific packing. This assertion we can most amply 
corroborate ; it cannot be too well understood that the treatment 
received by goods, and especially heavy goods on board ship, is of 
the roughest description, and in many cases can only be described 
as being brutal. The writer of these lines has seen with his own 
eyes heavy foundation castings broken through a section of 24 
square inches through utter want of ordinary care on board ship. 
Our experience is that a very large proportion of English goods 
are packed in cases far too light to stand even moderately rough 
usage, and that the contents of the cases are not disposed with any 
consideration of how to reduce the effect of the internal movement. 
Where, as is often the case, there are both heavy and light parts 
packed in the same case, special precautions are absolutely neces- 
sary to prevent injury of the latter by the former. In America 
the packing department is truly methodical and scientific ; almost 
as much thoughtful attention is given to this point as to the 
manufacture of the goods themselves. Whereas, in this country, 
machinery or goods on which much thought and care have been 
bestowed in constructicn are left to the haphazard offices of some 
ignorant workman for packing.” 

In conclusion, our correspondent remarks that Japanese students 
should be more encouraged by the English Government and by 
English manufacturers, to study in this country, and at English 
works, as long experience has proved to him that whenever a 
student returns from abroad, and takes up his appointment in 
Japan, he endeavours, and generally with success, especially if Le 
be in an important position, to introduce the methods and manu- 
factures of the country and place of his studies. This is a very 
common and very important phase of trade, much neglected in 
England ; we have had many opportunities ourselves of observing 
the absolute truth of this statement, which is perhaps after all 
not very singular. 

We ps Hae at remarks as a contribution towards the success of 
that supremacy in trade which it is the object of our countrymen 
to maintain. Joun BIRCH AND Co. 

10 and 11, Queen-street-place, London, E.C., 

May 25th. 


ROCK ASPHALTE. re 
Srr,—We beg to mention that we are now paving with 
Brunswick rock aspbalte the new stables just purchased by his 
Grace the Duke of Wellington in Kelton-mews, Knightsbridge, 
and the same will be occupied by his Grace as soon as completed. 
Brunswick Rock ASPHALTE PAVING COMPANY, 
9, Gracechurch-street, E.C., June 11th. 
[We hope his Grace will be comfortable.—Ep. E.} 


(For continuation of Letters see page 494.) 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 





“,* All letters intended for insertion in Tux Enoineer, or containing ques- 
"tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of 

*,.* In order to avoid trouble and confusion, we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

G. B.—There is no portable magnet in existence which would exert a pull 
of 51). at a distance of half a yard, 


OIL-PROOF CANVAS 
(To the Editor of the Bungineer.) 
Sir,—Can any of your readers oblige by naming a material which 
would make a vessel constructed of canvas or leather perfectly oil-proof ? 
London, June 16th, MERCATOR. 


SOFTENING WATER IN LARGE QUANTITIES. 
(To the Bditor of The Engineer.) 

Sin,—If any of your readers can tell me which is the most efficient and 
most economical system of softening water, more especially for the 
reduction of carbonate of lime, by a water company, where quantities 
of water would be treated, they will oblige. AULATIM, 
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MEETINGS NEXT WEEE. 
jmmnure OF Marine Enotneers.—An extraordinary general meetin 
of the Members of the Institute of Marine Engineers will be held ~4 

Y, 19th June, at 7 p.m., when the following special resolution will 
pom - on Fri ay, ‘ard July, at 7 p-m., for the purpose of co! 

with the r of the Act: eT hat 

sa be = once made, in the ordinary course of procedure, and all 





fees paid for the pu of increasing the ms wee of the 

fate of Marine Engineers from 500 to 1000, and that all the necessary 

forms and documents be at once made up and forwarded towards the 
accomplishment of this end in respect to registration.” 


496 | unfortunately are the only g 





CHESTERFIELD AND Mip_anp Counties InstiTuTION oF ENGINEERS.— 
The annual general meeting will be held in University College, Notting- 
ham, on Saturday, 2th June, at 8p.m. Papers for discussion :—Mr. 
George Low Lewis’ i “A Se Sketch of the Town and District of 
Nott 3” H. Mills’ paper, ‘‘ A Few Notes on the Leicester- 
shire froamene Field ; "Mr. Hargrave Walters’ forer, “An Experience 
with Explosives used” Underground ;” Mr. M, alton Brown's paper, 
sed Fm ent en with Ex Se used in Mines ;” Mr. F. 8. wy 8 paper, 


“ German: mith’s paper, “The 8.C.P. Lg pond 
Electric Safety Lam Paper to be read or taken as read, ‘ Th 
tension System of ns ’ by Mr. T. M. Winstanley- Wallis, < LE. z. 


CuemicaL Sociery.—Thursday, June 25th, at 8 p.m. Extraordinary 
gen meeting. 

Roya InstituTion.—Faraday Commemoration Lecture, on Friday, 
bak a June, at 9 o'clock. Lecture by Professor Dewar, M.A., F.R.S., 





DEATHS. 
On the 16th inst., at Bromley, Kent, Cuartes Percy Byssue SHELLEY, 
M.I.C.E , aged 68 years. 


Died at boca Kelvinside, on Saturday, 18th June, Parip 
Jenkins, Professor of Naval Architecture, Glasgow University. 

On the 14th inst., at Polwarth Lodge, Polwarth-terrace, Edinburgh, 
James Newton, C.E., late of Calcutta, aged 70. Friends will please 
accept this intimation. 
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THE RAILWAY DISASTER IN SWITZERLAND. 


On Sunday, the 14th inst., the bridge over the Birs 
between Bale and Moenchstein on the route from Calais 
to Bale gave way under a train consisting of two engines, 
two luggage vans and nine passenger carriages, each with 
about seventy passengers, most of whom intended to be 
present at a choral festival at Moenchstein. Two 
carriages fell into the river, and their occupants were 
killed, while many others were injured. 

The reports from the scene of the accident are at 
present too conflicting to permit us to form a trustworthy 
opinion upon its cause, and to point out the lessons which 
that can be derived from 
these sad events. We must wait for authentic news before 
we can discuss the subject in detail, but we hope before 
long to be in a position to do this. Meanwhile the various 


500 | reports attribute the accident to the following causes :— 


Underwashing of the foundations by the unusually 
abundant waters of the present season ; simple weakness 
brought to evidence by an unusually heavy load; derail- 
ment of the engines and their striking against important 
arts of the web of the main girder; the use of cast iron 
in the construction of the bridge. The latter theory, we 
believe, is based upon error. For many years past the 
use of cast iron in the construction of railway bridges 
has been forbidden by the authorities in almost 
every part of the European continent, and in the 
United States of America it is discontinued by 
common consent. There are some older bridges on the 
Continent and in America, where cast iron is used in 
compression members, but few, if any, railway bridges 
exist in those countries where cast ironis usedintension. It 
is only in England, where the authorities have not assumed 
so much power to dictate in these matters, that numerous 
railway bridges still exist where cast iron is so used. 
We are not advocates of an ubiquitous interference of our 
Government in matters concerning industrial progress. 
England owes her leading position in modern engineering 
industry rather to the good sense of her engineers and 
manufacturers, and to the power of the public press, 
than to the guardianship of her Government; and this 
very accident, happening, as reported, immediately after 
an official inspection, does not induce us to change our 
views. But it is well to remind persons to whom the 
safety of the travelling public is entrusted, that they 
hold their trust on the condition that they apply without 
compulsion such measures of safety to their railways as 
are universally recognised as indispensable, and that they 
take immediate action upon a lesson such as was furnished 
to them by the failure of the cast iron bridge at Norwood 
Junction, near London, on the Ist ultimo, the Government 
inspector's report on which will be found on page 484. The 
services of the press have been of great use in similar cases, 
and on this occasion, also, the correspondence in the daily 
papers gave evidence of the public indignation that cast 
iron bridges should still exist in England; but the enthu- 
siasm of the daily press, and the interest of the public, are 
ephemeral emotions which die out on the coming of a 
new event. Under these circumstances—the apparent 
absence of moral conscience in responsible persons on 
the one hand, and the indulgent forgetfulness of the 
public on the other—the only course for those to take who 
do not -forget, is to invoke, however reluctantly, the 
interference of the authorities. 
It will be remembered that when the Tay Bridge had 
collapsed under a railway train in December, 1879, and 
the long official inquiry into the causes of the accident 


. | came to an end, that the summing-up culminated in the 


three now famous epithets, badly designed, badly con- 
structed, and badly maintained. That accident, there- 
fore, was considered to be the consequence of a number 
of causes, without one of them having prominence over 
the others. It was, however, discovered on that occasion 
that wind pressure had not till then always entered into 
the calculations of the strength of railway bridges, and 
that the ideas as to its amount differed widely in the 
minds of engineers, and the result was the insertion of a 
clause in the ‘‘ Memorandum of Important Requirements” 
issued by the Board of Trade—1885—as follows :—‘ In 
all large structures of this kind—viaducts—the stability 
of the work must be such as will provide for a wind 
pressure of 56 Ib. on the square foot.” 

So far as our experience goes, we may say that this 
regulation, vague as it is, has had the desired effect upon 
the design of new bridges, if not on the condition of the 
old; but it is remarkable that cast iron girder bridges 
still exist on English railways, in the face of another 
clause of the same “ Requirements,” which is not vague, 
viz., as follows:—‘ Cast iron must not be used for rail- 





way under-bridges, except in the form of arch rib girders, 
where the material is in compression.” This, with 
another clause which forbids the use of cast iron columns 
less that 18in. diameter in high bridges and viaducts, is 
also the outcome ofthe Tay Bridge inquiry, and will no 
doubt have a restricting influence upon the design of 
future cast iron railway bridges. But the memorandum 
would be much improved if the distinctions between large 
and small structures, columns of large and small diameter, 
cast iron girders, arches, and columns were omitted. 
The wind pressure is equally dangerous to a small bridge 
as to a large one of the same specific strength. A column 
of 20in. is not necessarily safer than one of 18in. diameter, 
since its safety depends upon the specific stress on the 
metal. The columns of the Tay Bridge broke because 
their dimensions were not proportioned to the 
forces acting on them, and because they were badly 
braced, and they broke suddenly, like reeds, because they 
were made of the brittle material, cast iron. The small 
diameter was not the fault, because if, for example, a 
cluster of three columns of the same diameter had been 
in the place of one, the accident would probably not have 
happened; and why should an arched rib as badly 
designed and braced, and made of the same material as 
the columns of the Tay Bridge, not break in the same 
manner? No cast iron should be in any girder, arch, or 
column carrying a railway. 

In respect of the derailment of the train, which is said 
to be the cause of the Swiss disaster, as it invariably con- 
stitutes the first explanation brought forward when a 
bridge collapses, we have a clause stipulating that in 
“important” viaducts substantial guards should be fixed 
outside the rails. Here again we may ask whether there 
is any material difference between a train falling from an 
important viaduct or from an unimportant viaduct? We 
are inclined to predict that simply weakness of the bridge 
will be found to have caused the Swiss accident. If it 
was, as we believe, a wrought iron structure, and, as 
reported, a structure erected by a renowned firm in 
Cannstadt, near Stuttgart, as late as 1875, further details 
will be of particular interest, as most of our railway 
bridges are likewise wrought iron structures erected by 
renowned firms; and it is to be hoped that the cause 
of the failure may be traced to some glaring error, the 
occurrence of which is naturally rare. 

It is a consolation to find that we continually advance 
in the omission of faults and errors. The implements 
used in the manufacture of iron and steel have been and 
are being improved, so as to insure greater uniformity of 
quality—much more important than sporadic excellence. 
The knowledge of the stresses in bridges has become 
wider and the method of their calculation more searching 
than at the beginning of the railwayera. More attention 
is given to the maintenance of bridges, partly by more 
frequent painting, partly by arranging the members of 
the structure so that it can te inspected in every detail. 
Finally, the formerly prevalent apprehension that the 
fracture of iron or steel exposed to stresses and vibrations 
is only a question of time has been allayed by Wéhler’s 
experiments, the value of which rests not so much on 
the proof that stresses and vibrations of a certain intensity 
and mode of application change the texture and eventually 
cause fracture, but on the proof that stresses and vibra- 
tions below a well-defined intensity are incapable of ever 
causing fracture. Fortified with these instruments for 
avoiding errors, and taking for granted that our railway 
companies will keep their old bridges in proper repair, 
and remove all cast iron bridges, we should approach a 
time where failures of bridges are extremely rare. 


THE EDUCATION OF AN ENGINEER. 


Proressor Hete Suaw has favoured us with a copy of 
a paper entitled ‘‘The Education of an Engineer,” read 
before the Liverpool Engineering Society on the 4th of 
March last. Itis a very good paper, and manifests a 
very considerable appreciation of the difficulties of the 
subject. It can scarcely have failed to strike those who 
are observant that a change has recently taken place in 
the attitude of professors in their dealings with practical 
men. We no longer hear the practical man run down 
as a being of no account in the world of engineering. 
On the contrary, the pendulum has now swung over 
the other way, and the teacher begins to think that after 
all the best thing he can do is to turn out pupils who 
shall be greatly practical and moderately theoretical. 
For years no one believed it to be possible that anyone 
could teach engineering but engineers. Then came the 
period of engineering colleges and technical schools, and 
the gentlemen appointed to instruct youth were not 
engineers themselves, and really did not understand 
where their utility began and where it left off. As 
time went on matters improved, and we now find in 
many engineering colleges and technical schools men 
who are engineers first and professors afterwards. The 
truth is that engineering is, as we have more than once 
pointed out, a very peculiar profession, success in which 
depends more particularly on the characteristics of the 
man, mental and bodily, than is the case with almost 
any other profession that can be named. No amount 
of training, on the one hand, can make a good engineer ; 
and on the other, good engineers have been produced 
without any training analogous to that which can be 
given in a technical school or college. Professor Hele 
Shaw, we are glad to see, boldly accepts this fact and 
insists on it. Having given a general list of the work which 
engineers are called on to perform, he goes on: ‘“‘ With such 
a wide range of subjects, it isnot to be wondered at that the 
ways of becoming an engineer are manifold. Nothing 
exemplifies this better than the history of some of the 
great engineers of recent times.” This is precisely the 
point on which we have insisted with pertinacity. Its 
full acceptance would put an end for ever to the exagge- 
rated claims put forward by the technical education folk. 
Professor Shaw then goes on to illustrate his proposition 
by citing examples. Thus, Sir Mark Isambard Brunel 
was educated for the priesthood, but went into the French 
Navy, which he left at the time of the Revolution for 
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America, where he first turned his attention to practical 
civil engineering. Sir W. Cubitt was the son of a 
miller, served his time to a cabinetmaker, and sub- 
sequently went into partnership with a man who made 
agricultural implements. Sir Charles Fox began life as 
a medical man. Charles Vignoles was a lawyer, and 
afterwards went into the Army, holding a commission 
in the 48rd Regiment. Sir Joseph Whitworth was brought 
up as a cotton spinner. Bramah was a ploughboy who, 
thanks to an accident, went to London and became a 
cabinet-maker; Richard Roberts was originally a quarry- 
man. Lord Armstrong, we may add, was a lawyer, and 
James Watt a mathematical instrument maker. The list 
might be largely extended were it necessary. On the 
other hand, it is not very easy to name any eminent 
engineer, either civil or mechanical, who has had a college 
training; and it is impossible to name one who has hada 
college training alone and who has achieved a high reputa- 
tion asanengineer. The mistake that has been made all 
along by the Professor lies in believing that a man whois 
a mathematician, and is well trained in such subjects as 
dynamics, heat, hydraulics, and so on, must therefore of 
necessity be a competent engineer. Professor Hele Shaw 
does not hold this view. He recognises that there is a 
side of the profession that college training cannot touch, 
and the importance of which he fully understands. 
Under the circumstances we may ask what can be urged 
by him in favour of college training in engineering, and 
his answer is ingenious, suggestive, and not without 
force: “ Just as the ancient millwright has disappeared 
amongst artisans, so, generally speaking, the all-round 
engineer has given place to the specialist, whether civil, 
electrical, mining, or belonging to one of the other 
branches. If, however, engineers are specialists more 
and more every year, it naturally follows that the pupils 
they take for the purpose of education must gain under 
them special, rather than general knowledge, and they 
would be the first to insist upon the necessity of a pre- 
liminary education of a general character.” To supply this 
general education in the principles on which engineering 
work is based lies, we gather, is, in Professor Hele Shaw's 
opinion, the true function of the engineering school or 
college. Here we are at one with him. We believe that 
the engineering college and the Professors who teach in 
these institutions can do excellent service in the way of 
preparing young men to be engineers; which is a very 
different thing from turning out finished engineers, as 
some of them once claimed to do. We heartily com- 
mend the following passage in Professor Shaw’s paper 
to the attention of our readers :—“ After all, the work 
done at a college can only be the beginning of an 
engineer’s education, and it is under the eye of an 
engineer himself, in or upon engineering works, that 
his education must, to a great extent, be carried on. It 
is true that sometimes very little interest is taken in a 
upil who has paid a big premium, but, as a rule, it is 

is own fault if he does not get on well, and most 
engineers spare no pains with a pupil who is obliging 
and diligent. Of course the regular work has to be got 
through, and it is a good thing for the tyro if he finds 
he has no time for sitting down to work out mathe- 
matical theories about it, and is expected to make him- 
self useful. Sometimes one hears of the evil of too 
much education, but an office of works, not to say the 
heads of it, must be rather weak in the joints, in which 
a man who starts a little too top heavy with his stock of 
knowledge, imaginary or real, is not pretty soon brought 
down to his proper level. Once fairly engaged in practical 
work, and he will find how little he knows, and will 
wish to improve every opportunity.” 

While we are generally in agreement with Professor 
Shaw's views as stated in the paper with which we are 
dealing, there are certain points on which we believe he 
is mistaken. Thus, for instance, he attaches an im- 
portance to engineering societies which they do not, 
as a rule, deserve. He speaks highly of the educa- 
tional value of the discussions which take place on 
papers read before these societies. Our own experience 
is that not one discussion out of ten is worth listening to. 
Very frequently papers are valuable, well written, and 
properly thought out, while the discussions which follow 
them are utterly worthless. There are a few societies 
and institutions, however, which are complete exceptions 
to the rule; and it is, of course, possible that Professor 
Shaw had these in his mind when he wrote. Young 
engineers will do well to discriminate, and not join any 
society unless they are sure that benefit is to be derived 
from attendance at its meetings. 

We could have wished that Professor Shaw had said 
more concerning the curriculum of an engineering college 
than he has done. The time that a pupil can spend in a 
college is usually limited to two years, and we find that 
almost without exception an attempt is made to teach 
too much. We have lists in our possession of subjects 
which could not possibly be handled to advantage in 
less than a four years’ course. The result is what 
might be expected. The pupil leaves college with a 
smattering of many things, and knowing no one sub- 
ject thoroughly well. It is, for example, practically 
impossible for a young man to learn anything worth learn- 
ing about electricity by devoting one hour a-week for 
about thirty-five weeks, spread over a year, toit. The 
course of valve-gear geometry in some colleges would need 
six months’ steady application to master it thoroughly, 
on the part of the average youth; and, when he had 
learned it, it would probably be of little or no use to him. 
No better service could, we think, be done to the interests 
of the various engineering colleges than by holding a 
meeting of all the Professors and teachers, who in council 
could decide on the improvements and alterations in the 
methods of teaching and subjects taught, that experi- 
ence has shown to be desirable. At present there is little 
or no uniformity, and there is little or no adaptation of 
means to anend. It ought, for example, tobe clear that 
a technical school or college at Newcastle might with 
advantage have a different curriculum from that desirable 
in Manchester. Unfortunately our experience is that 





there is but little unity or unanimity among Professors ; and 
this, beyond question, stands in the way, and prevents, in 
many cases, that interchange of experience and suggestion 
which it appears to us is very desirable. 


STEAMSHIP FUNNELS. 


Ir may be safely said that Messrs. Denny Brothers broke 
new ground when they decided on putting funnels about 
120ft. high into the Scot. The loftiest chimneys previously 
used at sea were, we believe, those of the Great Eastern, 
the tops of which were precisely 100ft. above the grate 
bars. One large Atlantic steamer has chimneys 97ft. 
high, measuring from the lowest grate bars. Hitherto 75ft. 
to 80ft. has been regarded as rather an extreme height; 
and hundreds of funnels are not more than 60ft. It is 
not very easy to find a reason why short chimneys should 
be used now that masts and sails have become entirely 
secondary considerations. No doubt at one time it was 
deemed expedient to keep chimneys as short as possible, 
because for some reason best known to sailors it was 
held that a tall chimney was objectionable. But the 
sailor has very little todo with the modern high-speed 
steamship; and if lengthening a funnel gives a good 
draught instead of a bad one, it seems to be foolish to 
permit nautical prejudices to stand in the way. The 
only real objection that can be urged, we think, is that a 
long funnel is more likely to be blown overboard than a 
short one. But the loss of a funnel is one of the rarest 
accidents imaginable; and while wire rope is plentiful 
and cheap, there is no reason why a funnel should not 
be made just as secure as is the mainmast of a clipper ship 
spreading a cloud of canvas. We have heard of funnels 
which it is said were intended to support the stays 
instead of the stays supporting the funnel. This would 
not answer in such a case as that presented by the Scot, 
each of whose funnels is provided with sixteen stays. 
As for the wind draught, and consequent resistance to 
the progress of the ship, that is avoided in great measure 
by making the funnels a flat oval in section, with the 
major axes running fore and aft; and it must not be 
forgotten that by augmenting the length of a chimney its 
diameter may reduced, with, however, a certain 
neutralisation of the advantage in draught gained by 
augmenting the height. 

While, then, the objections to the use of lofty chimneys 
in steamships appear to be more sentimental than 
rational, there can be no doubt concerning the benefits 
which plenty of chimney height confers. An early 
example of this was supplied by H.M.S. Bellerophon, 
which on her trial trip failed to realise the intended 
speed. Among other alterations made the funnels were 
lengthened 10ft., with a direct and considerable improve- 
ment in the draught of the furnaces. When the products 
of combustion escape at a low temperature a point is 
soon reached beyond which little is to be gained by 
adding height to the chimney; but at sea in all high- 
prowed ships the chimney temperatures are unfortu- 
nately great, and within possible sea limits, we may go on 
adding to the height of a steamer’s chimneys with the 
certainty that each addition will make the draught better. 
Rankine states, that “‘ to insure the best possible draught 
through a given chimney, the temperature of the hot gas 
in the chimney should be nearly, but not quite, sufficient 
to melt lead.” This condition is pretty nearly fulfilled 
in steamships. There is, however, reason to believe 
that this will only hold good of furnaces which deliver 
directly into the chimney, such as heating and puddling 
furnaces, and that for steam boiler furnaces there 
is practically no limit to the temperature that will 
give the best draught. The point is, however, of 
secondary importance, because no one wants to send 
away the products of combustion excessively hot. As to 
the maximum height which will give the greatest draught, 
that again cannot be nearly reached at sea, and it only 
remains to be considered what height is necessary to give 
a certain rate of combustion per square foot of grate per 
hour. Direct experiment has shown that to burn 30 Ib. per 
square foot per hour on the grates of a Scotch boiler we must 
have a difference of pressure between the ashpits and the 
uptake of about Zin. of water. Under some circumstances 
and with some coals less will do. When very heavy fires 
of bituminous coal are carried, less will not suffice. We 
may take it, however, as certain that if a chimney is long 
enough and large enough, and the gases within it are hot 
enough to give us jin. water pressure, every reasonable 
demand has been satisfied. Most text-books of the steam 
engine contain rules for calculating the proportions of 
chimneys; unfortunately, none of these are of much use. 
Circumstances alter cases, and in the end the height of a 
chimney is nearly always settled empirically, the engineer 
adopting the dimensions which his own experience tells 
him is right. Approximately, the rate of combustion, 
other things being equal, varies as the square roots of the 
heights of chimneys; but this must not be taken as a hard- 
and-fast rule. 

There appears to be no difficulty in getting at sea, even 
in a deep ship such as the Scot whose stokeholds are a 
long way below the fidley houses, an air pressure 
equal to about in. of water with chimneys about 120ft. 
long, and it is even possible that were the chimneys a 
little larger in cross section a still better draught could 
be had. Now this is all that it seems to be advisable to 
get with fans, and we have with the long chimney all the 
benefits of assisted draught, while the stokeholds are 
open and very cool. It is true that a certain advantage 
gained by heating the air, as on Mr. Howden’s system, is 
forfeited. The question then remains for consideration, 
which is commercially the most advantageous. To run 
fans and heat the air required for combustion, or to trust 
entirely to length of chimney, to the exclusion of all com- 
plication in the shape of fans and engines? This is a 
question which cannot be answered offhand, and deserves 
careful discussion and consideration. The additional cost of 
an extra 20ft. or 30ft. of funnel, with that of the additional 
stays required for its support, will have to be set against 
the price of ventilating machinery. The long chimney 
is the simplest possible means of obtaining a good 





draught, and we shall be very much surprised if the 
example thus set by Messrs. Denny is not followed; we 
shall then soon have data sufficient to enable the required 
comparison to be drawn. It would be worth while, how. 
ever, to collect information as to the performance of 
furnaces with various heights of funnels atsea. There ig 
no lack of variety in this respect. ; 
One objection to lofty chimneys deserves at least a 
assing notice. It is that when a ship is in a gale she 
as usually to steam at a reduced speed, and would not 
need lofty funnels, which would be much in her way. It 
= that there would be no difficulty in making the 
chimneys telescopic, so that they might be reduced in 
height when it was deemed desirable. Telescopic funnels 
have been freely used in the Navy, and present no 
difficulties of construction or working. 





A PROJECTED NORTHERN RAILWAY. 


An old scheme is being revived in the North. It is the 
projected railway from Hellifield district to Darlington, with 
two forks branching from the latter point—one to West 
Hartlepool and the other to Tees-side. It is a scheme that 
has at its southern end some extensive works, for there are 
hills to tunnel and valleys to traverse ; but, nearing Darling. 
ton, it has a comparatively easy country to cross; and though 
there would be the opposition of one of the most powerful of 
our English railways to meet, yet recent experience has shown 
that Parliament is much more willing than it was to allow 
those who desire to construct railways power to enable them 
to do so. Between Hellifield and Darlington, the traffic 
would probably be agricultural mainly, and it may be supposed 
that there would be greater dependence on what through 
traffic could be gained, but to the district the value of a line 
would be large, for it would open out a great area of land 
which cannot be said in any way to be served by railways. 
Then, again, there is the fact that the county of Durham 
—one of our richest mineral counties—is still only partly 
served. West Hartlepool—one of the points comet as the 
terminus of the projected line—has the same roundabout 
route to the coalfield at its west that it had forty years 
ago, and the communication to and from the south- 
east of the country is singularly inadequate. It may 
be as one of the results of the sparse railway facilities 
that there has been the falling off in the shipments of 
coals from the port that the last few decades have witnessed, 
though its manufacturing growth has been great, especially 
in marine engineering. The Tees-side district, too, needs more 
rapid communication with Manchester and the Lancashire 
ports than it has now; and the construction of such a line 
as that pointed out would give new sources of trade and a 
new impetus to both the mineral industries of Durham and 
the textile trades that would be brought nearer to them by a 
more direct route than that now known, The details of the 
scheme have yet to be settled; but the subject has been 
brought before two or three of the towns that are concerned, 
and so far the response has been of a kind to show that there is 
a desire to aid on the part of many at least of those who are on 
the course of the line, and who may be said to be those who 
would become its patrons for the future. Much would depend 
on the landholders on the route, for they would receive very 
great benefit, both by the sale of the land and by the markets 
being brought nearer to their produce. In the years since 
railway travel was made possible from Yorkshire to Durham 
much has been done for the former county, but little for the 
latter, and it remains to be seen what the result of the pro- 
posal now made may be. 


THE STEEL-MAKING SCANDAL IN GERMANY. 


ENGLISH steel masters and engineers cannot be expected to 
be very sympathetic towards their German confréres in the 
serious trouble which has befallen Westphalian metallurgy. 
False marking has been so general a sin among German manu- 
facturers, and has inflicted so much evil upon our own foreign 
trade, that we cannot expect to repine very greatly because the 
dangers of the practice may be brought home to the wrong- 
doers themselves. Whether the present charges are true or not 
is an open question; the mere fact that they have been made 
must injure German industry; and it will not suffer without 
having merited punishment. Briefly stated, the accusation 
made against the director of the works is that he and 
his associates have systematically —— defective rails and 
other material to home and foreign Governments, by a series 
of frauds and forgeries that would seem impossible in con- 
nection with such a concern. It is asserted that over sixty 
Government stamps have been imitated during the past 
sixteen years by a staff specially retained for that nefarious 
service, and the result is stated to have been more danger to 
the travelling public in all parts of the world than one can 
contemplate calmly. The accuser indeed professes to specify 
actual accidents, and consequent loss of life, that have arisen 
from these practices. With an odd perversion of patriotic feel- 
ing, it is urged on behalf of the producers that they have 
exercised their “ knavish tricks ” mainly upon foreign 
Governments, but that patriotism counts for little in the 
manufacturer’s policy is shown in the fact that they have 
recently charged £2 per ton more for steel rails to the home 
Government than to foreign purchasers. Moreover, it is 
stated that the manufacturers have carried out systematic 
frauds upon the State in the matter of income-tax returns. 
It is to hoped that the revelations, if substantiated, will 
produce a two-fold benefit—firstly, in inducing foreign pur- 
chasers to consider that good quality is never consistent with 
ruinously low prices; and, secondly, in purifying German 
industry of methods which have produced a trade develop- 
ment which, after all, is much more imposing than 
substantial. They might suggest, too, to the great body of 
consumers in Continental countries some pertinent ideas 
upon the real value of the rigid Protection under which this 
sort of national industry flourishes. 


LEAD POISONING IN GLASGOW. 


THE appearance of one or two cases of su lead poison- 
ing in this city, generally credited with having the finest water 
supply in the kingdom, has re-opened the whole question 
of the action of Loch Katrine water on lead. The popular 
idea, firmly held for a long time, has been that, though the 
water might have some slight action on new pipes, this ceases 
after a short period of use, by reason of the formation of a 
protective coating. No less an authority that Dr. E. J. Mills 
now says that this is a pure delusion, and asserts that lead 

ipes and cisterns never cease to act on the Loch water, and 
urthermore that the coating, in which the citizens have 
heretofore placed their faith, is not insoluble, but is taken up 
by the water to an easily recognised extent. Professor 
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Dittmar, who has also devoted considerable attention to the 
matter, appears to have more faith in the coating. He con- 
siders that the inner surface of a lead pipe which has 
conveyed soft water for a time undergoes a change, in virtue 
of which it becomes, in a relative sense, proof against the 
action of water, but adds that its liability to be dissolved by 
water containing air, as all natural waters do, never ceases 
absolutely, Generally speaking, his conclusions are that 
water for drinking and er purposes should not be 
stored in lead cisterns, but that there is no danger in using 
water from lead pipes, unless it has been lying stagnant for 
a long period, the remedy for which state of things is obvious. 
Fortunately, in Glasgow the practice of supplying houses 
from cisterns is comparatively rare, and should be entirely 
abolished when the additional aqueduct, now in course of 
construction between Loch Katrine and the city, is com- 

leted. Taking all things into consideration, it seems clear 
that the danger from lead contamination, if it exists at all, 
is not such as to cause public alarm. The appearance of an 
occasional doubtful case of poisoning is very different to the 
extensive epidemics, clearly traceable to the water supply, 
which have at various times occurred at Sheffield, Bradford, 
and other towns. 


TECHNICAL SCHOOLS IN FRANCE, 


TECHNICAL education on the Continent, whatever may be 
said for it by advocates of the same system in England, does 
not meet with unqualified approval from practical critics on 
the Continent itself. The Paris Syndical Chamber of Cabinet 
Makers has just passed a resolution demanding an immediate 
modification of the system of technical instruction tenta- 
tively adopted in the public elementary schools of the French 
capital. ‘A Working Wood Turner” writes to a Paris news- 
paper to complain that this new system, which it is proposed 
to extend to all the schools in the department of the Seine 
next year, consists in losing to the scholars a whole day’s 
study per week in order that they may produce “‘a thousand 
futilities with the aid of tools dangerous for children, and 
very little employed in practical wood working.” This corre- 
spondent urges that the children should simply be accus- 
tomed to the handling of tools of every-day use, such as the 
saw and the lathe, and should not be required to actually 
turn out articles. On the Continent, therefore, as well as in 
England, practical men seem to regard the ambitious 
schemes of public technical instruction as only capable of 
prejudicing the scholar for his future training in the work- 
shop. 








PHILIP JENKINS. 


Tue sudden death on the 13th inst., after a brief illness, 
of Professor Jenkins, of the Naval Architecture chair in 
Glasgow University, has cut short a career which promised 
to be singularly brilliant. The immediate cause of his death 
was an attack of peritonitis, caused by a slight chill. Hopes 
of his recovery were entertained till the morning of the day 
on which he died, when the symptoms changed for the 
worse. Though only thirty-seven years of age, he has 
accomplished that which will give his name a place among 
the great workers in applied science. His labours in con- 
nection with Lloyd’s Registry, the Bulkhead Commission, 
and the Shipping Registry of Glasgow are universally 
regarded as of the greatest value, and this may also be said 
of many of his contributions to current literature. As 
professor of naval architecture he was highly successful, the 
clearness and beauty of his diction rendering his knowledge 
of the science readily available by those he instructed, while 
his kindness and amiability endeared him to all with whom 
he came in contact. 

Philip Jenkins was born at Dale, Pembrokeshire, in 1854, 
and after receiving a sound preliminary education he was 
apprenticed to the shipwright department at Pembroke 
Dockyard. In 1873 he entered the Royal School of Naval 
Architecture at Greenwich, where he acquired a thorough 
knowledge of modern naval architecture. Soon after the 
completion of his Greenwich studies he attracted the atten- 
tion of the Committee of Lloyd’s Registry, and accepted 
their invitation to join the scientific corps of the society, in 
which position he did good service to the Registry and to 
science up to the date of his acceptance of the Glasgow 
chair, rendered vacant by the appointment of Professor 
Elgar to the Directorship of her Majesty’s Dockyards. 








LITERATURE. 


Railway Accounts and Finances. By J. A. Fisuer. Bemrose 
and Son, London. 1891. 

THE comprehensiveness of a work professing to treat 
upon these subjects in anything like a thorough manner 
ea one for the 500-page volume just published by 

essrs. Bemrose and Sons. In his preface the author 
remarks that he has “ endeavoured to describe, perhaps 
more fully than has hitherto been attempted, a system of 
railway accounting which may be taken as representing 
the practice of the principal companies, and which has 
been gradually improved and developed during a period 
of over fifty years under the guidance of experienced 
and distinguished railway administrators.” In setting 
himself a task of this description Mr. Fisher evidently 
knew full well the nature of the experience and know- 
ledge which were requisite to enable him successfully to 
carry out the work he had resolved upon, and that his 
endeavours have been in a marked degree successful is 
fully proved by the practical, systematic, and compre- 
hensive volume now offered to the railway -interested 
public. 

That the subject of railway accounting is an extremely 
wide one is undoubted, and it is, in fact, questionable 
whether a more complicated system of management and 
accounts exists in connection with any one description of 
undertaking, as regards both diversity of department 
and immensity of figures. The valuable character of 
the work before us—professing to deal with the subject 
in an exhaustive manner—would, therefore, be evident 
to those interested in railway matters, whether as 
directors, officials, employés generally, or even share- 
holders; and when we say that the work is one which 
offers a variety of railway information perhaps never 
previously brought into the pages of a single work, we 
are saying much. 

It would be difficult to name a department amongst 





the many in connection with railway enterprise which 
does not receive consideration in this work, and for that 
reason the volume may be recommended to railway 
officials generally, to directors, solicitors, accountants, 
auditors, and others having business in connection with 
railway matters; and some very useful and enlightening 
information being given in reference to stock and share 
matters, the work should not be neglected by the railway 
investing public. 

Its principal worth lies in the manner in which the 
author has sectioned, sub-divided, numbered, and 
indexed the hundreds of items dealt with; and the index 
will be found of much assistance, upwards of 1500 
reference numbers being given, constituting the volume 
a valuable reference work of standard merit. The 
remark of the author that “uniformity in railway 
accounting in every respect is to be desired,” will be 
echoed by many who from divers causes find it desirable 
to attempt the elucidation of the balance-sheets presented 
by different railway companies under English control, 
and more still of those under American and foreign 
management. There is no reason why an international 
system of accounts should not find favour, and their adop- 
tion would be of much benefit to the investing public. 
That such, however, may be expected in the near future 
is improbable, but it is nevertheless a necessity, and one 
of those things to be hoped for. 

In looking at the work in detail, one is brought face to 
face with the extraordinary amount of perfection of 
system which is essential to the successful management 
of a large railway company, and as well with the immen- 
sity of the progress developed since 1836—when a 
Railway Act provided that ‘ the said directors shall cause 
a book to be kept by a book-keeper, who shall be expressly 
appointed by the directors for that purpose, and who shall 
enter, or cause to be entered in the said book, a true and 
regular account of the said undertaking, and of the 
several articles, matters, and things for which such sums 
of money shall have been disbursed or paid.” The 
difference between this book-keeper and his book, pro- 
vided for by Statute in 1836, and the staffs now occupied 
in the management and recording of railway companies’ 
affairs, with the elaborate systems in vogue, is evidence 
that the commercial has well kept pace with the practical 
arm in railway enterprise. In dealing with his subject 
the author has given details of such a complete character 
as to make his work of special value to directors of lines 
in course of construction. The details ranze through the 
whole system of railway administration, and supply such 
a complete series of rules, regulations, procedure, account- 
book forms, and other information, as should prove 
invaluable to directors and officials engaged in the pre- 
paration of a system of accounts and routine anticipatory 
to the opening of their new line. In treating with the 
locomotive and carriage department, the author gives us a 
rather bare summary. It may be that he considers the 
manufacturing accounts somewhat outside his subject, or 
that railway companies have not as yet attained that per- 
fection in manufacturing accounts which is attained by 
some of our large manufacturing firms and companies. 
It seems, however, a matter of considerable importance 
when we consider the magnitude of the operations con- 
ducted at works such as those of Crewe and Swindon. 
At these works rolling stock and material to a very large 
amount is manufactured, for the companies’ own use; 
and it would seem that, in accurately treating these heavy 
expenditures as regards capital and revenue accounts for 
balance-sheet purposes, considerable attention would have 
to be given to such matters as prime cost, estimating, 
establishment and manufacturing charges, &c. 

It is in dealing with the purely official departments 
that the author reaches his height; and speaking gene- 
rally, the data and examples given in dealing with the 
secretary's, accountant’s, auditing, and book-keeping 
sections, are most elaborately and carefully considered 
and compiled. Some idea as to the perfection of the 
system with which the author has had experience will be 
gained on reading that they were in the habit of getting 
five out of six half yearly balances correct within a 
quarter of an hour. This is in itself a strong recom- 
mendation for ‘“ Railway Accounts and Finance.” 

Here and there we come across opportunities for slight 
improvements, as on p. 362, expenditure ledger. No 
reference is given to the original invoices representing 
the £95 and £60, and it is not clear from the account 
itself how the cash discount is treated. It might seem 
preferable to show the latter fully, and journalise from 
cash book. The question of depreciations and valuations 
the author does not touch upon, nor does he give much 
attention to matters in connection with renewals and 
additions, as affecting the asset side of the balance-sheet. 
The author gives some good examples of double entries 
and half-yearly accounts; and in an appendix will be 
found over a hundred additional examples of traffic and 
accountant’s department forms. 

Taken as a whole “ Railway Accounts and Finance ” is 
a valuable reference work, and will be found of much 
assistance in quarters where information on the subjects 
may be desired; and its author’s intentions to devote 
25 per cent. of the first two years’ profits to the Railway 
Benevolent Institution should additionally commend it 
to the notice of those interested in railway affairs. 


Trade Unionism: New and Old. By Grorcr Howe t, M.P. 
London: Methven and Co. 8vo., pp. 235. 1891. 
Tus book is one of a series entitled ‘Social Questions of 
To-Day.” The author is a Gladstonian member of Parlia- 
ment, representing a working-class constituency at 
Bethnal Green. He is a sturdy opponent of what is 
known as the “‘ New Unionism,” and he has been severely 
assailed by the advanced party for his old-fashioned views 
and Tory proclivities; and has even been threatened with 
the loss of his seat at the next election. Those who have 
followed the course of events during the last two years 
or so, will be aware that the older trade unionists have 
found it necessary to denounce the violence and intimida- 





tion encouraged by the new school of agitators. But we 
doubt very much whether Mr. Howell’s disavowals will 
carry much weight when we find him giving expression 
to such utterances as this:—‘It is only occasionally, 
comparatively speaking, that a union can be charged with 
really initiating a dispute, a large proportion of them 
being caused by some act on the part of employers” 
—p. 229. Our views on the subject need not be again 
formulated here, as they have been frequently expressed 
in the leading articles which have appeared from time to 
time, on the occasion of the great conflicts between 
capital and labour. After all, trade unions are a force to 
be reckoned with, and Mr. Howell's book is worth atten- 
tion. It is well up to date, and is not too large. His 
pitiless exposure of the hollowness of the demand for a 
“legal eight-hours’ day” is very good reading, and the 
résumé of the history of the subject of trade societies— 
which occupies the first half of the book—will be found 
useful. ‘‘ National Workshops” also come in for severe 
criticism, and he incidentally tells us that Louis Blanc 
was not the author of that utopian scheme. It appears 
indeed that the suggestion emanated from Louis Blanc’s 
enemies, by whom it was started for the express purpose 
of weakening his influence. Such is Mr. Howell’s state- 
ment, and it seems to be borne out by the quotations he 
gives. 


Annual Report of the City Engineer of the City of Providence 
for the year 1890. The Providence Press, Snow and Farnham, 
Providence, U.S.A. 

In this report Mr. J. Herbert Shedd has included a great 

deal of meteorological and hyetological information 

which is of interest, and especially so to water-works 
engineers in the States. He has also given in an appen- 

dix a short article on the friction of water in smooth 

pipes from }in. to 3in., and a series of tables showing the 

loss of head due to the friction in these small pipes 
at different velocities in feet per second. They are, 
we believe, unique, and will be found very useful. 


BOOKS RECEIVED. 


Practical Amateur Photography. By C. C. Vevers. Fourth 


edition. Illustrated. Leeds: C. C. Vevers, 1891. 
The Naval Annual, 1891. Edited by T. A. Brassey, B.A., 
F.R.G.S. Portsmouth: J. Griffin and Co.; London: Simpkin, 


Marshall, and Co. 1891. 

Practical Blacksmithing. Compiled and edited by M. T. Richard- 
son. Illustrated. Vol. IV. London: Kegan Paul, Trench, 
Triibner, and Co., Limited. 

A Few Notes on Varnishes and Fossil Resins. 
Clark, F.L.S., F.R.G.S., &c. 
London : Charles Letts and Co, 

Telegraphy. By W. H. Preece, F.R.S., M.I.C.E., &c., and 
J. Sivewright, M.A.,C.M.G. Ninth edition, revised and enlarged. 
London: Longmans, Green, and Co. 1891. 

Achievements in Engineering during the Last Half Century. By 
L. F. Vernon-Harcourt, M.A., M.I.C.E. With illustrations and 
diagrams. London: Seeley and Co., Ld. 1891. 

Carnet de U Officer de Marine pour 1891 (13 année). Agenda Vade- 
Mecum a Vusage des Officers de la Marine Militaire et de la Marine 
Te Par Leon Renard. Paris: Berger-Levrault et Cie, 
1891. 

The Colonial Year-look for the Year 1891. By A. J. R. Trendell, 
C.M.G., of the Inner Temple, Barrister-at-Law, with introduction 
- J. oo Keltie. London: Sampson Lew, Marston, and Co., 

. 1891, 


Scamping Tricks and Old Knowledge Occasionally Practised upon 


By R. Ingham 
Illustrated by James West. 


Public Works. Chronicled from the confessions of some old practi- 
tioners. By John Newman, Assoc. M.I.C.E. London: E. and 
F. N. Spon. 1891. 








THE ROYAL AGRICULTURAL SOCIETY’S 
THRASHING MACHINE TRIALS AT DONCASTER. 


Earty in 1890 the Royal Agricultural Society published 
the conditions of its offer of three prizes for finishing 
thrashing machines, to be tested in connection with the 
Doncaster Show this year. Plenty of time was given for 
makers to prepare for the trials, but the society known 
as the Agricultural Engineers’ Association did its best 
to persuade all the makers of thrashing machines to 
abstain from the competition. The action of the society 
for the prevention of enterprise was not successful. On 
a previous occasion the reason given by some makers for 
their active inactivity was that enough time was not 
given by the Royal Agricultural Society for the prepara- 
tion of competing engines. This year no such excuse 
has had even the semblance of truth which it had in 
1887, and the real reasons for the disinclination to com- 
pete have of course become as obvious as they were in 
1887. Five thrashing machines are this week competing 
for the Royal Society’s prizes at Doncaster. These are 
by Messrs. W. Foster and Co., Lincoln; Messrs. Tasker 
and Co., Andover; Mr. James Coultas, Grantham; 
Messrs. Gibbons and Robinson, Wantage; and Messrs. 
Foden and Sons, Sandbach. All the machines entered have 
4ft. 6in. drums, and are finishing machines. There is no 
great novelty in any of them, five of them being of the 
forms which, with slight modifications, have been made by 
these firms for some years. The machine entered by 
Messrs. Foden and Sons has been made three or four 
years, but it has never been tested as it will be at Don- 
caster, and in fact it has never received the stamp of 
recognition by the Royal Agricultural Society. It 
may, therefore, as far as trial is concerned, be considered 
a novelty. It differs from all the other machines in 
that it dispenses with numerous riddles, and performs 
its separations by air currents alone. The trial of this 
machine will be observed with interest. The trial of 
three of the machines, namely, those of the three first- 
mentioned makers, was completed on Wednesday evening. 
The weather has been extremely favourable, and great 
interest is displayed in the trials. The judges are Dr. 
William Anderson, M. Inst. C.E., Col. Grantham, of 
Spilsby, and Mr. 8. Rowlandson, of Newton Morrell. 
The prizes offered are £100, £50, and £25, and, although 
limited in number, the trials will be of considerable 
value. We shall give a report of them in our next im- 
pression. 
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THE TOWER BRIDGE. 


Ox Monday afternoon, the 15th inst., the Bridge House 
Committee visited the works, and made one of their periodical 
inspections. They were received by Mr. John Wolfe Barry, 
the engineer-in-chief, who explained the progress that had 
been made since their last visit. Mr. E. W. Cruttwell, the 
resident engineer, and Mr. J. E. Tuit, the engineer for Messrs. 
Sir William Arrol and Co., also described the many interest- | 
ing features of the work to the Committee. The columns on | 
the north and south piers are now built to their full height, 
and present from the north shore—whence our views above 
and on page 488 are taken—a very striking appearance. 











MINING ACCIDENTS AND PERIODS. 


THE reports of the Inspectors of Mines begin to display a | 
greater variety of information than was once the case, and | 
some of the new features that are presented in these reports | 
are of interest to the engineering student generally. There 
are tables given in some reports which show how much | 
coal is raised from different depths, in others at what 
hours the accidents have peels and other varied facts. 
But it would’ be well if the facts were given for the whole 
of the districts inthe United Kingdom. They would be made 
more complete,. more: :trustworthy, and less liable to the | 
fluctuations which an isolated district must record. One of | 
the tables to which we have referred is found in the | 
report of Mr. Wardell, the inspector for the Yorkshire and | 
Lincolnshire district. He gives a statement of the hours in 
the shift worked when the accidents occurred, both to under- 
ground and above-ground workmen in the mines. Its 
teaching is very different to that which the public mind 
seems to have fastened on—that such accidents usually 
occur when the miner is fatigued with labour—that is, 
towards the end of the shift. Out of eighty-five under- 


ground fatal accidents in the year, there were seven of them 
in the first hour of the shift, thirteen of them in the second 
hour, twelve in the third hour, and in the first quarter 
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of the shift more than one third of the total number of fatal 
accidents took place. If we add the next three hours 
we find that in the first half of the shift the fatal acci- 
dents were fifty-nine out of eighty-five; and in the last 
quarter only three accidents took place. In the above- 
ground accidents, there is a somewhat similar record—by 
far the largest proportion occurred in the first half of the 
shift. In some other coal mining districts the figures give a | 
somewhat similar result, and thus the tabulation of the | 
actual facts, as far as that tabulation has gone, show that the 
later hours of work are the safer. Already, as the result of | 
the inspection of mines, the death-rate, as tested by the | 


| yield of the coal to a life lost, has been very considerably | 


reduced; and with the larger powers that the inspectors 
now have, and the ability to carry out a more careful investi- 
gation by the increase in the number of the mines’ in- 
spectors, there may be even better results looked for. But 
one of the best works that is being done is that of the 
tabulation of the somewhat scattered and hitherto rather 
scrappy returns that show to managers and the engineers 
some of the unseen dangers that they have to guard against, 
and show them too by the teaching of experience. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE following is a detailed list of the awards made for commu- 
nications submitted during the past session :— 





For Papers READ AND DISCUSSED AT ORDINARY MEETINGS, 

1. Telford Medals and Telford Premiums to Llewellyn Birchall 
Atkinson, A.K.C., and Claude William Atkinson, A.K.C., Assoc. 
MM. Inst. C.E., for their joint paper on “Electric Mining 
Machinery.” 

2. A Telford Medal and a Telford Premium to Rookes Evelyn 
Bell Crompton, M. Inst. C.E., for his paper on ‘‘The Cost of the 
Generation and Distribution of Electrical Energy.” 










The Eager. 


M. Inst. C.E., for his description of ‘‘ The New Chittravati Bridge, 
Madras Railway.” 

5. Telford Premiums to Professor John Milne, F.R.S., and Jobn 
McDonald, for their joint paper ‘‘ On the Vibratory Movements of 
Locomotives, and on Timing Trains and Testing Railway Tracks.” 

6. A Telford Premium to William Langdon for his paper on 
‘* Railway Train Lighting.” 

7. A Telford Premium to William Thomas Henney Carrington,* 
M. Inst. C.E., for his paper on ‘‘The Reception and Storage of 
Refined Petroleum in Bulk.” 


For PAPERS PRINTED IN THE PROCEEDINGS WITHOUT BEING 
DIscUSSED. 

1. A Telford Premium to Bryan Donkin, jun.,? M. Inst. C.E., 
for his paper on ‘Thermometers in and about Steam-Cylinder 
Walls ; with some Experiments on the Temperature of the Metal 
under Different Conditions.” 

2. A Telford Premium to John James Webster,! M. Inst. C.E., 
for his r on “ Fireproof Construction.” 

3. A Telford Premium to Charles Preller Sheibner, Ph.D., Assoc. 
M. Inst. C.E., for his account of the ‘‘Carrara Marble-District 
Railway.” 


| For Papers READ AT THE SUPPLEMENTAL MEETINGS OF STUDENTS. 


1. A Miller Prize to Edmund Lewin Hill, Stud. Inst. C.E., for 
| his paper on ‘ The Counterbalancing of Locomotive Engines.” 
| 2. A Miller Prize to John Henry Barker, Stud. Inst C.E., for 
| his paper on “‘ The Design of Locomotive Cylinders.” 

8. A Miller Prize to William Archer Porter Tait, B.Sc., Stud. 
| Inst, C.E. 
| Railways.” 

4, A Miller Prize to Bertram Chatterton, Stud. Inst. C.E., for 
his paper on “ Disintegrators,” 

5. A Miller Prize to John Walter Brown, Stud. Inst. C.E., for 
his account of the ‘‘ Malta Dockyard Caisson No, 4.” ; 

6. A Miller Prize to Auriol Sealy-Allin, Stud. Inst. C.E., for his 
description of ‘‘ A New Type of Water Motor.” 

7. A Miller Prize to William Herbert Wheeler, B.A., Stud. Inst. 
C.E.. for his paper on ‘‘The Cleaning and Deepening of Rivers 
and Canals by means of the Transporting-power of Water.” 

It has been determined to print the first three students’ papers, 


, for his account of ‘‘The Lanarkshire and Ayrshire 





3. A Telford Premium to Frederick Ewart Robertson, M. Inst. 
ev for his account of ‘The Lansdowne Bridge over the Indus at | 

ukkur,” 

4. A Telford Premium to Edward Walter Stoney, M.E., 





either in whole or in part, in the ‘‘ Minutes of Proceedings.’ 


1 Has previously received a Telford Medal and a Telford Premium. 
2 Have previously received Telford Premiums. 
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THE TEAGUE ELE 





THE TEAGUE ELECTRICITY METER. 





Tur Teague electricity meter, has recently been brought 
out by the Acme Electric Works, of which Mr. Francis 
Teague is manager. We now illustrate the instrument 
inthe accompanying cuts. Fig. 1is a view of the instrument 
with the cover removed, and Fig. 2a section. It consists of an 
electro-motor of the simplest form, the armature consisting of 
a hollow cylinder of —— aluminium, or other non-magnetic 
metal, which is placed in an intense magnetic field, which is 
formed by boring a hole in the end of one pole piece of a 
magnet, and allowing ~ 
opposite pole piece to exten 
r sia 4 this hole. Itis, how- 


CTRICITY METER 


THE ESTABLISHMENT OF THE MANUFACTURE 
OF IRON AND STEEL IN AUSTRALIA. 

For some time past attention has been directed towards 
the establishment of the manufacture of iron and steel in 
Australia, which, on the average, imports steel rails, bars, 
rods, sheets, wire, &c., to the extent of over £5,000,000 per 
annum. This has been specially noticeable in New South 


| Wales, which is the only Australian colony that contains, s: 


far as is at — known, materials in workable quantities 
for iron and steel making, and there they are undeveloped. 
The anxiety manifested by New South Wales in this respect 


Fig 2 





ever, made somewhat smaller 
than the hole in diameter, 
leaving a space for the arma- 
ture to revolve in. The cur- 
rent is led to and from the 
armature by means of two 
mercury contact troughs, one 
of which is connected to the 














spindle and the other to the 
lower edge of the armature, 
and the whole is so arranged 
that practically no air can 
reach the surface of the mer- 
cury. The armature is geared 
direct to the train of wheels 
which carry the pointers, and 
the result is read off in abso- 
lute Board of Trade units 
without the use of constants 
or multipliers, thus rendering 
it possible for a consumer to 
check the record as easily as 
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with an ordinary gas-meter. 





The total energy absorbed in 
each meter is five watts, and 
this loss is the same in all 
the different types. The range 
is from 0°5 to 10 ampéres for 
the smaller sizes made, and 
the larger sizes begin to register 
at proportionally low currents. 
The calibration is very simply 
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effected, and by varying the 
mmersion of the lower edge 
of the armature cylinder the standard speed per ampére 
is easily obtained. The capacity of any type of meter 
depends upon the thickness of the armature cylinder, 
and the sectional area of the wire forming the compensating 
coil, which consists of one layer only, wound in series 
round the magnet cores. The greatest strength of field is | 
obtained with a very high resistance shunt winding. The 
armature spindle is accurately balanced, and is mounted | 
upon jewelled bearings, and provision is made for relieving | 
the bottom step jewel of the weight of the armature and 
spindle. The whole of the meter is enclosed in a dust-proof 
case, as shown in aur illustration, and this can be locked up | 
or sealed so as to prevent it from being tampered with. | 
The magnetic field is, we are informed, unaffected by the 
presence of magnetic bodies in the neighbourhood. 

The same firm also exhibited the Cockburn patent quick- 
break lock switches. The 
amount of spring necessary 
to insure the ends of the con- 
tact brush bedding properly 
upon the terminal plates, is 
obtained by the flexibility of 
the brush itself, which is made 
of thin rolled copper, in this 

int resembling those made 

y Messrs. Crompton and 
others. A special feature of 
the switch, however, is the 
construction of the terminal 
plates, which are segments of 
a circle, and are adjustable 





Fig. 3 
by means of screws, so as to compensate for considerable 


wear upon the brush. The terminals are mounted upon 
enamelled slate bases, and the ends of the brush are 
turned to a corresponding curve, as shown in the illustration. | 
These switches are also made coupled for double = work, 
and are made to carry from 15 to 1000 ampéres and upwards. 








Tue Channel Tubular Railway Bill will not be further 





pressed forward this year. 


SASS SS 
SECTIONAL ELEVATION 
is shown by the fact that the Government have been adver- 
tising for contracts for the supply of 175,000 tons of steel 
rails, but it is stipulated that they shall be manufactured in 
the Colony, ‘‘ out of iron ore and other necessary minerals, 
the natural product of, and with coal, coke, or other fuel 
smelted, gotten, and raised within the Colony.” We learn 
that a syndicate is now being privately formed in thiscountry 
with a view of thoroughly investigating and proving the 
deposits of minerals in New South Wales, which have already 
tosome extent been examined and very favourably reported 
upon, and if it is found that the quantity and quality are 
satisfactory, then a definite company with limited liability 
will be formed for the purpose of opening out the mines and 
erecting furnaces and mills of the most modern and approved 


| type for the manufacture of steel and iron for the supply of 


the colonies of Australasia and other available markets, 
including China, Japan, Straits Settlements, &c. Connected 
with this syndicate are Mr. J. C. Cuninghame, of Craigends, 
N.B., and Mr. John Cuninghame, of Glasgow, the well- 
known Scotch ironmasters; and Mr. Joseph Mitchell, a 
member of the New South Wales Legislature, is now 
over in this country with a view to advancing the 
formation of this syndicate, and of bringing about the esta- 
blishment of iron and steel works in the Colony. The New 
South Wales Government have evinced their desire to 
encourage the industry by entering into negotiations with 
Mr. Mitchell for the manufacture and supply, as an initial 


| order, of the 175,000 tons of steel rails, to be delivered at 


the site of manufacture over a period of five years from 
January ist, 1893, at a price equal to the ruling price for the 
time being for British-made rails landed at Sydney. From 
what is already known as to the extent and quality of the 
deposits of iron ore, coal, &c., it is calculated that hematite 


| pig iron suitable for conversion into steel can be made at 40s. 


per ton, and the cost of making steel rails is estimated at 90s. 
= ton; whereas the average cost of imported steel rails, 

elivered at Sydney over the past twelve years has been 
£6 9s. 4d. per ton, or nearly £2 more. If iron and steel works 
are established in New South Wales, the Railway Commis- 
sioners have agreed to charge special terms for the carriage 
of raw materials to and manufactured goods from the 





works very considerably under those now paid by the 
public, and the authorities are promising every facility 
for the starting of iron and steel works in the Colony. 
Some of the iron ore has been analysed by Mr. Lewis 
Colquhoun, Ardeer Ironworks, Stevenston, Ayrshire, and 
was found to contain 55°77 per cent. of metallic iron, and 
043 per cent. of phosphorus as received, and 56°65 per cent. 
metallic iron, and -044 per cent. phosphorus when dried, 
while Messrs. Pattinson and Stead, of Middlesbrough, repoit 
upon @ sample from the outcrop at Picton, New South Wales, 
56-70 per cent. metallic iron, 5°02 per cent. silica, and 0°048 
per cent. phosphorus, and state that even less phosphorus 
may be expected to be found in the ore under the surface. 
Mr. J. W. Ormiston, of Glasgow, states that at one place— 
Rylston—ample supplies of coal, ironstone, limestone, &c., 
are to be met with within a circle of two miles. Bearing in 
mind how some of the proprietors of Spanish mines have 
been deceived by finding the ore beds which they had pur- 
chased scarcely more than surface deposits of little thickness, 
the syndicate will by boring ascertain the thickness as well 
as the superficial extent of the ore seams. We are informed 
that Messrs. John Stevenson and Cowper, of Queen’s-square, 
Middlesbrough, have charge of the formation of this syndicate, 
and it is not improbable that Mr. Stevenson, who has had 
great experience in similar matters in this country, will be 
required to go out to New South Wales, in order to organise 
and set in operation the contemplated works. 








MICHELE’S CEMENT-TESTING MACHINE. 





THE accompanying illustration represents a cement-testing 
machine lately brought out by Mr. V. de Michele, of West- 
minster, being a simplified and cheaper design than the 
machines so well known under this name. 

It will be readily seen that the machine can be placed at 
the corner of any ordinary table, and, while light and handy, 
has the advantage of being self-recording, enabling the 
operator to see at a glance the exact pull on the cement. 

In order to test a specimen, a prepared briquette is placed 
in the clips, and tl e spring ind‘c.tor attached to the pointer 





on the left. The weighted lever is drawn gently downwards, 
which raises the left-hand lever through the medium of the 
cement, and thus brings a tensile stress on the briquette. 
When this stress becomes too great for the cement to sustain, 
it breaks, and allows the left-hand lever to fall slightly, 
releasing the spring indicator which attaches itself to the 
index dial, so that any further movement of the levers will 
not affect this registration. 

Thus, a steady pull from 100 1b. to 1000 Ib. is brought upon 
the cement, and a large number of briquettes may be broken 
in a short time. The machine is also supplied to work auto- 
matically, and in this case is fitted with an oil cylinder 
inside the bed-plate, which has a small regulating valve 
actuated from outside, and also a self-acting return stroke 
valve, which allows the oil to flow back without effort from 
one side of the piston to the other. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer—Ernest F. Sparks, 
to date June 3rd. Staff Engineer—John A. Court, to the Nile. 
Chief Engineer—George H. Cooke, to the Pallas. Engineers— 
F. D. Thomsett, to the Pallas; H. S. Rashbrook, to the Tartar ; 
R. W. Jones, C. J. Huddy, to the Nile; Victor E. Snook, to 
the Speedwell. Assistant Engineers—F. C. Davis, Howard H. 
Bone, to the Pallas; G. H. Fryer, L. J. Stephens, to the Tartar ; 
8. A, Houghton, to the Howe; C. W. Bolt, to the Nile. Assistant 
Engineers, Probationary—W, F, Mitchell, to the Nile ; E. Chis- 
man, to the Anson. 
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THE CONVERSAZIONE OF THE ROYAL SOCIETY. 


Last Wednesday night the second of the two annual con- 
versaziones of the Royal Society was held at Burlington 
House, under the presidency of Professor Sir William 
Thomson. 

Professor John Perry exhibited an indicator for engines, 
described as correct at the highest speeds. The indicator is 
screwed into the upper end of the cylinder, and consists of a 
little box into which the steam enters, and works against a 
small flexible diaphragm. A brass disc, actuated by this 
spring, carries a mirror about jin. in diameter; a beam of 
light from a lamp is projected on to this mirror, and the 
reflected beam is received upon a white screen, a photo- 
graphic plate, or any other desired surface. Thus the 
motions of the disc are magnified and indicated by the 
reflection of a small beam of light from a mirror, as in 
the reflecting galvanometer. By persistence of visicn and 
the rapid motion of the disc an irregular and closed curved 
line is seen on the screen, which can be traced thereon by 
the observer with a piece of chalk. When photographing, 
the line thrown by a paraffin lamp is thicker than 
desirable, probably from halation; the weaker light of a 
common oil lamp is better. Professor Perry stated on 
Wednesday that he had used this indicator when the engine 
was making 400 revolutions per minute, and that he had 
found it to give information never obtained before. He had 
seen the steam at its point of emission at a higher pressure 
than its initial pressure. 

Professor Perry also exhibited a simple method of destroy- 
ing electric sparking. It consisted simply in, by means of a 
commutator, breaking the circuit through four voltmeters, 
or test tubes containing water faintly acidulated with 
sulphuric acid, and in which as electrodes were leaden wires. 
He said that sparking could be stopped with a condenser, 
but that would be exceedingly bulky and expensive ; the 
late Cromwell Varley had, however, discovered that a volta- 
meter is but a condenser of enormous capacity. With such 
a current as employed last Wednesday, the four tubes men- 
tioned were found to be about sufficient to destroy the spark. 

Professor Perry likewise exhibited an electrical supply 
meter, a specimen of a variable secohm standard, and some 
twisted strip electrical measuring instruments. 

Professor Sylvanus Thompson exhibited an optical illu- 
sion, to produce which, on two rotating discs, A and B, 
were spiral patterns in black and white, which seemed to 
move radially inwards and outwards respectively. If the 
observer gazed fixedly for about one minute at centre of A, 
and then suddenly transferred his gaze to any object—say, 
the face of a friend—he saw that object apparently enlarging 
from the middle outwards. After similarly gazing for a 
minute at B, and then looking at any object, he saw it 
apparently diminishing. This experiment disproves, says 
Professor Thompson, the theory of M. Javal—director of the 
Ophthalmological Laboratory of the Sorbonne— that the 
complementary subjective illusions of motion are due to 
involuntary slipping of the muscles of the eyeball. They 
cannot slip radially in all directions at once. 

Mr. Shelford Bidwell exhibited a nickel pendulum, illus- 
trating the effect of heat upon the magnetic susceptibility of 
nickel, a metal which at ordinary temperatures is magnetic, 
but becomes non-magnetisable at about 300deg. C. A 
copper disc, to which a projecting tongue of nickel was 
attached, hung like the bob of a pendulum from a double 
thread, and was deflected to one side by a magnet which 
attracted the nickel tongue. The heat of a spirit lamp 
placed beneath the tongue quickly destroyed the magnetic 
quality of the nickel, so that the magnet could no longer 
hold it; the bob accordingly fell back and performed an 
oscillation. On its return to the neighbourhood of the 
magnet, however, the tongue had cooled sufficiently to be 
once more attracted, but after a momentary contact it was 
again released, and the process was repeated. Thus the bob 
could be kept swinging like the pendulum of a clock. 

Mr. M. Joly exhibited a meldometer, an instrument for 
determining the melting points of minute quantities of sub- 
stances by comparison with bodies of known melting point. 
The method consists in measuring the thermal expansion of 
a ribbon of pure platinum when a minute quantity of a 
substance, dusted on its surface—and observed through a 
microscope—is melting. The platinum is heated by a 
current, and the thermal value in degrees Centigrade of its 
expansion found by preliminary observations, using bodies of 
known melting point. The expansion of the ribbon is read 
by an electric-contact method. The instrument shown reads 
a change of 2deg. C. Range up to 1600 deg. C. about. Quartz 
may be melted on the instrument, and most or all of the 
silicated minerals. 

Professor W. Roberts-Austen exhibited a metallic alloy 
possessing a richer and deeper colour than any other alloy 
known. It was of a rich purple, and it consisted of 78-4 per 
cent. of gold with 21-6 per cent. of aluminium, corresponding 
to the formula Al, Au. The colour varied somewhat as the 
proportions of the two metals in the specimens were varied. 

Mr. Ludwig Mond had some exceedingly curious exhibits, 
from the point of view of a chemist. They consisted of 
(1) Nickel-carbon oxide; (2) pure nickel, extracted from 
nickel ores by means of carbonic oxide; (3) articles of pure 
nickel, deposited from nickel-carbon oxide; goods plated with 
nickel by exposure to nickel-carbon oxide. The nickel-carbon 
oxide [Ni(CO),], is a unique chemical compound obtained in 
1890 by Mond, Langer, and Quincke, by passing a current of 
carbonic oxide over finely-divided metallic nickel at the 
ordinary temperature, and refrigerating the resulting gas. 
Tt is a colourless liquid of high refracting power, boiling 
at 43 deg. Cent., and solidifying at 25 deg. Cent., and 


is split up again into nickel and carbonic oxide on 
heating its vapour to 180 deg. Cent. It is highly 
poisonous ; while according to Professor McKendrick’s 


researches it has, when injected subcutaneously in very 
small doses, a remarkable power of reducing the tempera- 
ture of animals. The properties of this substance make it 
possible to volatilise nickel at a low temperature, and to 
extract it industrially in a perfectly pure state from all other 
substances with which it is found. Articles of pure nickel, 
and goods plated with pure nickel, are produced by exposing 
heated moulds or goods to nickel-carbon-oxide vapour, or to 
a solution of this compound in suitable solvents. 

Mr. William Crookes exhibited some specimens, illustra- 
ting electrical evaporation, and he again exhibited some of 
the phenomena of phosphorescence in high vacua. 

Professor C. A. Carus Wilson exhibited an instrument for 
examining the strains in bent glass beams. There is a steel 
straining frame in which the beam to be examined is placed ; 
this frame can be moved in any direction in its own plane 
between two Nicol’s prisms. The Nicol’s prisms can be 
rotated through any required angle. When the beam has to 





be supported in any given manner, load is applied by a 
screw, and the action of the strained glass on the polarised 
light enables the precise state of strain all over the beam to 
be ascertained. The instrument has been used to determine 
the action of ‘ surface loading,” and to show to what extent 
this action affects the state of strain in beams supposed to 
obey the Bernoulli-Eulerian theory of flexure. 

The other exhibits related chiefly to biology, astronomy, 
and meteorology. 








LETTERS TO THE EDITOR. 
(Continued from page 487.) 


FORCE AND MOTION. 

Sir,—‘‘ You do me proud,” as they say, in admitting you can get 
no advantage over me. It would, indeed, be too oz to expect 
that, with all your generosity, you should point out the ambigui- 
ties of yourown arguments, or give an exposition, on Berkeleyan 
principles, of the consequences of applying pure forces to one 
another. In reply, however, to your questions, I understand by 
the words ‘‘the stone presses the finger,” that the stone li 


en 


dcubt that motion would ensue? The engine and truck would 
move together as one body endowed with a pulling-power of ning 
tons—nearly. I say “nearly,” for as a matter of fact the 
engine and truck would not move exactly nine more trucks 
of one ton each, for if so we should have ten tong 
pulling against ten tons, and motion ensuing, which igs 
absurd ; but if yn added a very small force to the engine, or 
took a very small weight from the nine trucks, then there would 
be motion, There is nothing surprising in this; but it would be 
a if, whilst the engine and truck were going quietly along, 
with the coupling of course taut—a stress of 1 ton being in it— 
the truck commenced of its own accord—without any extraneous 
aid—to ena the engine, slackening the chain which was pull. 
ing it. is would be extraordinary, and upset Newton. In this 
case we should have action and reaction equal and opposite, and 
yet motion taking place. But I can’t conceive its happening, and 
until it does there is no need to worry over the third law. 

But, according to your leader of the 5th inst.—which was lucid 
enough, and t to have settled the matter at once—what 
puzzles students is this: “‘If a man can only exert a pull of 1 |b, 
on a stone offering a resistance of 1 1b., how can he pull the stone 
to him at all?’ This is possible, and is easily explained, Con. 
sider what takes place, A stone offering a resistance of 1 lb, 





(__ a 
force to the finger, which foree—replying to the question as to the 
difference between a force and a resistance—I call, as it is commonly 
called, the resistance of the stone to the finger. This is a force 
applied to the finger, and is not a force applied to the stone. If 
the force which the finger applies to the stone when “the finger 
presses the stone ”—which is a force applied to the stone, and is 
not a force applied to the finger—is called ‘‘ action ;” the resistance 
of the stone to the finger is called ‘‘ reaction.” Your Palermo 
correspondent has invented a new and unknown definition of 
‘* reaction” in calling a second force applied to the stone—body B 
—‘reaction.” As to what becomes of an excess of action over 
reaction, I regret to say that 1 can give no information, nor can I 
tell you where to look for any. Experiment is the only means 
available for ascertaining what would happen in the case you 
suggest, but unfortunately experimental knowledge is wanting on 
this point. 

When ‘‘ A Crammer” has settled whether by action and reaction 
he understands forces acting on two different bodies, as he ought, 
or forces acting on one and the same body, and has laid out before 
his mind’s eye the three—at least—distinct and different meanings 
of that eminently muddling expression, ‘‘a force meets a resist- 
ance,” he will be in a position to understand what is meant by the 
statements that action and reaction are always equal and opposite, 
but that the statement that a force always meets a resistance equal 
to itself may be true or false, or may assume the possibility of 
performing an experiment which is only explicable or intelligible 
on Berkeleyan principles, as the case may be. 

Belfast, June 16th. Maurice F, FitzGERAp. 


[Professor FitzGerald’s ‘‘ meanings” remind us of Falstaff’s men 
in buckram. We had first the ordinary meaning of Newton's 
words. Next we were told that Newton used these words in an 
unusual sense. Now it appears that the apparently innocent 
Cage a force meets a resistance, has no less than three meanings, 

'o continue a discussion under such conditions of language would 
be waste of time. We are as much in the dark as ever as to what 
Professor FitzGerald believes Newton intended to say. So far we 
frankly admit that his success has been complete.—Eb., E. | 





Sir,—I am pleased by Mr. Hy. Barnes’ recognition of my letter 
of last week. He does not put all points quite as I would do, but 
substantially we are in agreement. 

The same subject was voluminously discussed in your pages some 
years since, and I wrote you a number of letters, both long and 
short, embodying the view expressed in my last, but no one paid 
any attention. The various professors engaged wrote letters, very 
like the letters which Professor FitzGerald is writing now, and 
slogged away at each other with heavy mathematical symbols, all 
useless in this matter. No progress was made, and the contro- 
versy ended with the screams of ‘‘@ II,” under the tomahawk and 
scalping knife of Professor Donaldson, who did write sense, but not 
the sense required by the matter primarily in dispute. 

Now, however, as Mr. Barnes has joined with me in calling 
attention to the truth, perhaps some progress will be made, and a 
really serious stumbling-block to students be gut rid of. I will 
not fill up your space by saying now what no doubt many others 
can and will say, but will feel obliged by your allowing me to state 
a point which is novel. It involves the same difficulty in another 
form. Would Mr. Barnes kindly state under what conditions 
rigorously uniform motion can be maintained against a rigorously 
uniform resistance. I address this question to Mr. Barnes because 
I think he is the only one of your correspondents who can answer 
it correctly; but he need not answer unless he pleases, and I warn 
all that, simple as the question looks, there is a trap in it, like the 
trap in the horse-cart-action-reaction question, which in its turn 
sather resembles the trap in the dead-or-living-fish-in-water ques- 
tion with which Charles II. puzzled the Royal Society and all its 
mathematicians for two entire days. Wma. Murr, 

London Institution, Finsbury-circus, E.C., 

June 13th. 


Sim,—Professor FitzGerald refuses to believe that the stone 
exerts a force on the finger that presses it. If he would only do 
what you have repeatedly asked him to, viz., give us his definition 
of a force, one could argue the question with him. 

I am content to accept Thomson and Tait’s definition—with 
which Maxwell concurs—of a force as ‘‘ any cause which tends to 
alter a body’s natural state of rest, or of uniform motion in a 
straight line.” According to this—and I would follow Sir William 
Thomson in preference to almost any other living man—a stone’s 
resistance, due to its inertia, is a force, because it tends to destroy 
the motion of the finger that pushes it. Therefore, we may say 
the stone does exert a force on the finger; also the finger can only 
exert as much force on the stone as the.stone has the power of 
resisting, for it may, 1 think, be stated axiomatically that there 
can be no force exerted if there is no resistance to it. 

Or, suppose there be such a thing as a pure force, we cannot be 
cognisant of it, unless there be a resistance opposed to it, to give it 
achance of demonstrating its existence. For my part, I cannot 
imagine a force with nothing to act against. The two ideas, 
force and resistance, are inseparable. 

As, according to his letters, Professor FitzGerald does not 
accept Thomson’s definition as suitable, perhaps he will name 
someone whom he thinks, by his writings and researches, is more 
entitled to a hearing and adherents in this matter than Sir W. 
Thomson. 

Now, although it is unscientific to talk of a force of ‘‘so many 
lbs.,” yet in what follows, it will be convenient to use this ex- 
pression. I have assumed above that if a stone offer a resistance 
of 11b., a person, whether pulling or pushing, can exert a force of 
only 11b. on it. This could be verified by interposing a spring 
balance between man and stone. I do not doubt fora moment 
that the index would point to 1lb. If, therefore, the man is 
exerting more than 1]b. on the stone, why does not the spring 
register it ? 

Now the finger with a pushing power of 6b. steadily pushes the 
stone, and directly the power exerted by finger ex s 1 lb. the 
stone’s inertia is overcome, and it and the finger become virtually 
one body, and continue moving as such with a pushing power of 
5 lb,—nearly, but there is no motion as between finger and stone ; 
the result to be expected from ‘action and reaction are equal” 
obtains here, viz., rest, 

Or if a locomotive, able to exert a pull of ten tons—besides 
moving itself—be attached to a truck offering a resistance of one 
ton, would there not be a stress of one ton in the draw-chain or 
coupling? Here action and reaction are equal; but does anyone 





is ted by a string 5ft. long, say, to a man’s hand. He— 
whether at rest or walking it matters not—pulls at this string, 
His hand and the stone are 5ft. apart. Now, so long as his hand 
does not move relatively to his body, the stone will not approach 
him ; he may drag it about for hours; there is a pull of 1 lb, 
opposed by the stone’s pull of 11b. on the-string, it is taut, and 
therefore the stone remains 5ft. from his hand—t.e., at rest—that 
is, we have action equalling reaction and no motion resulting, 
But he, now, out of his reserve muscular power, draws his arm, 
and with it stone and string, towards his body, still exerting 1 lb, 
only on the stone, the extra force being put forth to overcome the 
inertia of his arm. Suppose he pulls his arm a foot towards him ; 
he then puts his other hand forwards to the point--in space— 
originally occupied by the first hand; this hand is 4ft. from the 
stone; he repeats the cycle of operations until he has the stone 
close tohim. During all this, the stone has always been at rest 
relatively to the thing acting on it, viz., the arm ; but the arm and 
stone have moved as one mass towards his body. No forces have 
been wasted, they are still there ; if his forces pulling towards him 
be positive and the stone’s resistance be negative, and he has a 
total pulling power of 61b., we have at the end of the operation 
the whole system of man and stone a pe of (+6-1)=+5)b, 
force ; that is we have still the algebraic sum of the forces. And 
we can see this is so, for the man could pull another five stones 
nearly like the first if hitched on to him, I have been explicit in 
the above to the point of discursiveness, perhaps, but it seemed to 
be required. H, Rourg, 
Brighton, June 17th. 


Sir,—Professor FitzGerald’s letters convey the impression that 
he does nut understand in the least degree what is the nature of 
the difficulty involved in the way in which Newton’s third law is 
habitually handled by writers on dynamics, He reminds me of 
the cuttle-fish, which escapes from its adversaries under cover of a 
cloud of ink. 

Mr. Monro has contributed a very interesting letter to this con- 
troversy. I will supplement it with a few other examples. 

In Lock’s ‘‘ Dynamics for Beginners” I find the following on 
page 43:—‘‘ No external force can be applied to a mass without 
the mass exerting an equal and opposite force on the body which 
applies the force. This is Newton's third law.” And, ‘A stress 
consists of two equal and opposite forces acting simultaneously.” 
Is it any wonder that the student should ask how under these con- 
ditions it is possible for force to produce motion, or how it is pos- 
sible for an unbalanced force to exist! Professor FitzGerald has 
no answer for this question. He does not know the answer. Mr, 
Lock, I may add, was lecturer on physics at Cambridge University 
in 1887 when his book was written. 

In Nicholl’s ‘‘ Physical Sciences,” published in 1860, curiously 
enough we have the following, ‘‘ The second law of motion is due to 
Newton. It asserts the universal equality of action and reaction. 
That is, if one body strikes another, it will lose exactly the same 
quantity of motion as it communicates to the body struck.” Now, 
Nicholl was a first-rate mathematician, and Rankine contributed 
largely to the book ; yet it is certain that Newton said nothing to 
justify the preceding statement, and his law of action and re- 
action is the third, not the second. 

When a force is exerted on a body, the existence of a force 
implies the existence of a resistance to that force. If there was no 
resistance, no force could be exerted. The popular idea held is 
that when the force is no greater than the resistance no motion is 
produced, Carried a step further by professors and teachers of 
dynamics, we are told that when a force exceeds the resistance, the 
excess is used up in imparting momentum to the mass moved. 
But according to the interpretation of Newton's third law which 
commends itself to Professor FitzGerald and his fellows, there 
never is any excess; the resistance is always and at all times 
precisely equal to the force—consequently, forces are invariably 
balanced ; yet, strangely enough, Professor FitzGerald says they are 
not balanced. If we ask how these two propositions, flatly opposed 
to each other, are to be reconciled, no explanation is forthcoming. 
The mass upon which force is exercised moves, but why it moves 
none of our instructors can tell. If we refer to the horse and cart, 
a third element—the ground with its friction, and so on—is called 
in. They entirely forget that Newton’s third law would hold good 
if there were only originally two particles, and one force existing in 
s . The action of the first force calls the second into existence. 
Nay, it would be true of one particle and one force. The moment 
the force acted on the particle it would call into existence foree—a 
form of potential energy, 1 suppose—manifested by the particle 
by which it would resist the force with precisely the same energy 
as the force urged it. This is what such passages as those I have 
quoted, and a hundred similar passages, mean, : 

Now I maintain that Newton had nothing of this in his mind 
when he wrote. What is called ‘‘The Third Law” is not a law at 
all, but an axiom which admits of being extended. Thus, when a 
force acts on a body the body reacts on the force, and the time of 
action and of reaction will be the same. Thus, if the finger press 
the stone for jone second, the stone will press the finger for one 
second, Again, the areas of action and reaction are the same. If 
the area of the surface of the finger pressing the stone be }in., the 
area of the stone pressing the finger will also be 4in., no less and 
no more, 

From this point of view Newton's statements are quite clear 
and satisfactory. The discussion of Pambour’s theorem is quite 
another matter. It has been made a corollary of Newton's law, 
which is very unfair to Newton. It presents very curious aspects, 
and is very well worth discussion. e solution of the difficulty it 

resented was impossible until it was admitted that all energy is 
Finetic, so that in point of fact motion is the sole cause of all 
kinetic phenomena. But all this has nothing whatever to do with 
Newton’s third law, which is no more a law of motion than it is a 
law of rest. Indeed, the modern school like Cotterill apply it to 
stress, which is essentially a static phenomenon, although the 
word is often and improperly applied in dynamics, 


June 18th, A CRAMMER. 





THE MANUFACTURE OF SALT. 


Srr,—A few years ago about fifty manufacturers were directly 
interested in the salt trade of this country, but since the Salt 
Union’s shares have been on the market thousands of people are 
feeling very lively in the matter, and the following lines will be 
welcome to them, not only from the scientific standpoint, but 
also showing how things might be improved without hurting any- 


i 
ough the Union has practically secured the monopoly of salt 
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in this country, the high prices charged have created a deal of 
foreign competition, among which German salt to Calcutta isa 
very serious point and the only way to meet these intruders, 
without lowering dividends, evidently lies in reducing expenses, 
among which the saving of fuel is the most promising. 

The average common salt pan evaporates 6lb. of water for 
1 1b, coal slack, which is equal to the result of the ordinary boiler 
for steam purposes; but just as the Cornish boiler and the loco- 
motive boiler are raising this result to nearly 91b, and more, as 
far as steam production is concerned, it is quite possible to do 
likewise, or even ]21b., where the steam is to be got rid of. This 
would ultimately mean a saving of one-third to half of the fuel 
used at present, or say, on one and a-half million tons of salt 
300,000 tons slack per annum, 1 therefore propose to investigate 
what has been done practically in this direction, 

The startling results of Professor Picard and Mr. Weibel, of 
Geneva, of 12lb, and more of evaporation of water by 1 Jb. fuel, 
from brine, by using the steam several times over again, with the 
vacuum pan, induced some French saltmakers at Rositres to set 
up apparatus of the kind, and the Germans followed suit at 
Schinebeck. The reports I have got from both places say, how- 
ever, that notwithstanding the favourable result, the expenses of 
repairs of machinery are too oy to make the matter pay at 
the coal prices prevailing. Where, however, the coal prices are 
very high, and especially where weak brine or sea water is used, 
the system is at work to advantage in Switzerland, Africa, and 
the South of France. Under these circumstances, Cheshire cannot 
utilise this system, coal prices not being high enough ; but it isa 
matter of regret that Jump’s round patent butter = is falling 
into disfavour also, though it effects a saving of fifty per cent. 
on the fuel. e coal is burnt in the ordinary way, direct under 
the pan’s bottom, but the steam resulting from the evaporation 
in tightly covered round pans is led under other pans to make the 
extra fifty per cent. Machinery to draw the salt from the covered 
pans becomes therefore necessary, the maintenance of which, 
together with the ye are cost of plant, have made salt-making 
come back to the old plans, after using Jump’s pan for long years. 
Possibly the quality of the salt, which is so fine as to make it 
unfit for storing, has something to do with the disfavour shown of 
late to this principle. 

There have been several other plans tried on which thousands of 

unds and years of work were spent, among which I mention 

essrs. Hall and Rofen, who, in 1864, built a pan for surface 
evaporation, throwing arches of brick over the brine, and Mr. 
Edward Milner, who improved on this method by following 
scientific ways in constructing the ovens. Mr. Thomas Higgin 
used exhaust steam from his salt milling machinery to b!ow the 
fires of salt pans, obtaining 9: 1. 

About fifteen years ago | started my experiments with bottom 
and surface evaporation, viz.:—I put one pan on the top of the 
other, and burning the coal in specially built ovens, let the products 
of combustion pass over the surface of the brine in the bottom 
pan, and at the same time under the bottom of the top pan. The 
result was 9 lb. of water evaporation tc one of coal slack. The 
experiments are described in the pamphlet: ‘‘ How to make 3 tons 
of Salt instead of 2 tons with the same quantity of Fuel and less 
Labour” (by “— This result is chiefly due to the artificial 
draught crea‘ from the steam of the bottom pan, and my 
apparatus stands in this way to the common pan as the locomotive 
boiler to the common boiler, without artificial draught. The 
system had one great fault, however, viz., the salt in the bottom 
pan was not quite white, but streaks of soot set through the white 
strata ; for chemical purposes this made no difference, but I received 
no encouragement even in that direction from the trade, and I really 
do not know whether I may not be thankful for this circumstance. 
I have been able in the course of years to mature the system and 
do away with the black streaks by a very simple arrangement. 
The ovens were ina high state of incandescence, and during the 
cleaning of the fires were considerably chilled, so that the fresh 
fuel did not meet with that heat necessary for complete combus- 
tion, and made smoke for a short time, but sufficient of it to sully 
the salt forming on the brine surface of the bottom pan. 

By constructing a double grate, one above the other, and arrang- 
ing the same so as to revolve on its axis, and substitute the bottom 
grate for the top one, the cinders can be broken off the bottom 
grate at leisure, whilst the fire goes on at the top grate. In this 
way no door is required, and the firing is effec y means of a 
simple hopper, as described in my patent 1007 (1889) which con- 
tains other improv ts, besi being the result of five years’ 
practical work. 

I have taken a further patent, 3391 (1890) for the use of an 
extra pan at the back of the apparatus, which makes salt with the 
steam from the first bottom pan and top pan as well, and trust to 
obtain at least four tons of salt to one of coal by the combination, 
without we | machinery, and trifling extra cost of first outlay. 

I make these communications to you ir the hope that they may 
meet the eye of someone who has influence in the councils of the 
Salt Union. i Otto PoHL, 

7, Custom House-arcade, Liverpool, May 29th. 





ENGINEERING LIFE IN THE SPANISH MERCANTILE MARINE. 


Sir,—In conversation with the engineers in any of the big 
Spanish Transatlantic liners touching at Santander, Cadiz, or 
Barcelona, they will generally tell you they are satisfied more or less 
with their lot and life on board. True, there are exceptions where 
they bave much to wish for—particularly concerning the chronically 
contested question of salary—and are glad to leave one company 
for another offering better inducements. Wages of the engineers 
—with those companies paying fair remunerative salaries—are as 
follows :—First engineer, 125 dols, monthly; second, 85 dols.; 
third, 65 dols.; fourth, 55dols,; and where there is an electrician 
aboard, 45dols. The Spanish dollar, or duro, being worth a trifle 
over 4s., the first ingeniero thus gets a full £20 per month—equal 
to what a captain often receives, who, however, has the advantage 
of a percentage on the proceeds of each trip. 

Regarding hours, the chief of course has no watch. The juniors 
have their two four-hours’ duty per diem. Their spare time at sea 
is either devoted to small talk or novel-reading ; they are excessive 
perusers of romances, and there is scarcely a novel of note which 
they have not read or claim to have read. They exchange books 
with fellow engineers on other boats when in port, and too often 
never see their own tomes back again. As to their manner of 
pees their time when a short period on shore, this is but too 

requently less creditable to them than their idle cigarette-con- 
versation when on the high seas. 

Exigences of the profession forces celibacy upon them. Those 
who are married sometimes acutely feel the circumstance of not 
having so much of that happy social life which they had looked 
forward to by reason of the marital move; for the maritime work 
carries them away for three months—maybe four—at a stretch, 
leaving young wife and perhaps young family more often in a 
manner deserted than otherwise. So, under such circumstances, 
they consider = life preferable. 

Of all the regulations which the engineer in the Spanish service 
is required to attend to most, that of coal is the more prominent. 
The instructions and chapters about coal occupy nearly as much 
space as all the others put together, As the subject is practical, 
0 concerns the engineer greatly, quotations will be made at 





h. 

Fe) The machinist [thus is styled the chief engineer) will procure 

the major economy possible in the charges of his department, and 
nears yn in that of coal [carbon]—revenue of vital importance 
‘or the economic results of the enterprise. 

**For realising economies in the coal the machinist will dedicate 
all the attention possible to study and to put in practice the means 
which give this result, from the manner of alimenting the furnaces 
into the use of the expansion in the circumstances and in the 
measure which may be possible, and combining it with the use of 
the sails—in accord with the captain. 








‘* With the same end, in conferences or in the manner which he 
may think most efficacious, he will instruct his subordinates in 
all categories, explaining to each one the manner of realising by 
his own part the most intelligent and economic use of the 
combustible, and compelling compliance with all his orders respec- 
tive to this point. 

‘*(7). The company is disposed to distinguish [recompense] those 
machinists who are most careful in the economy of the combustible, 
and they propose to form sufficiently exact judgment of the manner 
with which their ee are seconded by means of a most 
careful statistic. The machinists will contribute with the captains 
to the exactness of it, with that of the figures of consumption— 
that is to say, with the calculation of the quantities of coal 
received, and statement of the quality and circumstances in which 
it is expended, 

‘* Respecting the consumption, not sclely will it be calculated 
daily and with all the exactitude possible, and to make the balance 
of the quantities at the end of each voyage, but they will annotate 
the quantities of resultant cinders, the effect produced on the 
grates, furnaces, and boilers, or any other circumstance which may 
interest. 

‘*(8) In receiving coal the machinists will take care to make the 
assays necessary upon the weight, so that they can be assured that 
the quantity for which they give receipt is exactly that which has 
entered the boat; above all, when it is taken from the depusits 
which do not pertain to the company, or directly from other ships. 
= may receipt of the carbon will intervene always an official of the 

eck. 

‘*(9) Respecting the quality of the coal, the machinists must fix 
all their attention and carry the most strict impartiality in quali- 
fying it, principally when it is taken in deposits foreign to the 
—— In all cases, when it is taken from different stores or 
from different boats, although maybe in the same locality, must be 
annotated the procedence or name of each one, and all other 
circumstance which can facilitate the elucidation of any doubt or 
question which may arise upon the supply. If there is found 
notable difference in the usual quality in any deposits, or discussion 
is provoked upon it or upon the quantity, the machinist will advise 
the captain, and keep guarded a sack or sample for examina- 
tion and solution of t*e doubt. 

‘**(10) The machinists will be inspired in the principles set forth 
respecting the burning of coal for the employ of the remaining 
matters of consumption.” 

Such are the regulations concerning the vital matter, coal, which 
the chief engineer has always in mind. He also has to keep a 
machine diary, according to the model of war-boats, to daily take 
diagrams of the work of the machines, at fixed hours, accompanied 
alternatively by his subalterns, annotating the result in effective 
horse-power on the machine plans, &c. &c. 

As to living on board, they will not be found to grumble much at 
the food. Long intervals between calling at ports may weary them 
of absence from the freshest eatables, but that is about all. They 
have an almost unlimited supply of wine, but are temperate in its 
use—and, moreover, an unusual quantity has little or no effect 
upon them. 

To my especial friend Enrique Penrose, chief engineer of the Isla 
de Luzér—Compafiia Trasatlantica Espafiola—on the mail route 
between Barcelona and Manila, I acknowledge my indebtedness for 
the verification of diverse details, L, A. 





SINGLE AND COUPLED LOCOMOTIVES. 


Sir,—The concluding paragraph of your description of the 
express locomotive, Great Eastern Railway, in last week’s issue, is 
doubtless an able statement of the raison d’étre of the uncoupled 
locomotive, but will hardly be accepted as an equally powerful 
—- for the adoption of such on a road remarkable for soft 
ballast, and yielding sleepers, timber culverts, and irregular curves, 
necessitating the reduction of speed to thirty, ten, and even five 
miles per hour. 

The means by which a flexibility of in. isobtained at the leading 
end was tried and found wanting by the late Mr. Stroudley, who 
observed a greatly increased wear on the flanges owing to the axle 
being thus allowed to deviate further from a radial position. The 
absence of controlling inclines from the top of the box leaves 
full liberty for deflection—through the amount of the play allowed 
—by any accidental irregularity, and results in an intermittent 
action of the centripetal force at the head of the engine, the axle- 
box flange and horn block suffering a series of impacts that become 
blows at high speed. 

The economy likely to result from the interchangeability of 
driving and trailing axle-boxes is scarcely sufficient to warrant the 
apportionment of the same quantity of material to carry a load of 
10) tons as is sufficient to do duty for a load of at least 16 tons, 
with a heavy steam and inertia stress in addition. In view of the 
high working expenses of British railways, it may be asked with 
some show of reason if our greater extravagance may not assist our 
higher efficiency in placing us at a disadvantage with our neigh- 
bours, and with schemes of new competing trunk lines now assum- 
ing concrete shape, it may not be out of place to suggest to those 
responsible for their equipment that radical alterations in the 
design of the rolling-stock are both possible and imperative if traffic 
is to be attracted by lower rates. J 


. T. 





AN ELECTRICAL PUZZLE. 

Sir,—Will some of your electrical readers help me in the fol- 
lowing difficulty :— 

Ihave an alternating electric light plant. The output of the 
dynamo is 16 ampéres, at 2300 volts—that is to say, 36,800 watts, 
or in round numbers 50 electrical horse-power. The engine indi- 
cates very regularly 62-horse power. The current is let down bya 
converter in the usual way. The main lead was about half a mile 
long. It was a temporary cable down for about two months, 

It was held that this cable was not large enough in view of an 
extension, and the permanent cable is larger. I was surprised to 
find the first night we started it that the amperes rose to 23, 
the volts and everything else remaining unchanged. I indicated the 
engine, and found to my great surprise that the power was only 


$00 _x 23 70. So that in effect I was 


Now le 
getting considerably over 100 per cent, efficiency, 

I take it for granted that this arises from the charging of the 
cable, and is apparent, not real; only the same number of lights 
were on, Iam told they burned a little more brightly than usual. 
As far as result goes the new cable represents a dead loss, My 
object in writing now is to ask how I am to measure the true 
output of the machine, as the watts are evidently all moonshine, 
With half the lights on, and the engine indicating 38-horse power, 
I have no ampéres at all. 

Cawsand, June 15th. 


68-horse power. 





W. TROTTER. 








SOCIETY OF ENGINEERS. 


On the 17th June a visit was paid by the Society of Engineers 
to the Linde British Refrigeration gs pow Iceworks, at Lower 
Shadwell, and the City and South London Electric Railway 
Company’s Depét at Stockwell. Among those present were Mr. 
W. N, Colam—President—Mr. J. W. Wilson, jun.—Vice-president 
—Mr. Chris. Anderson, and Mr, W. G. Peirce—Members of 
Council—Mr. Henry Adams, Mr. Jabez Church, Professor Henry 
Robinson, Mr, Arthur Rigg, and Mr. A. T. Walmisley—Past- 
Presidents—and Mr. G. A. Pryce Cuxson—Secretary. 

The Linde British Refrigeration Company’s Ice Works.—These 
works, which are said to be the largest in Europe, if not in the 
world, were completed in 1889, and are capable ES pr sompe @ about 
120 tons of ice per day, and of storing about tons of frozen 








meat. The visitors, after being entertained at luncheon, were 
divided into sections and taken through the various departments 
by the directors and officials of the company. In the boiler-house 
are three Lancashire boilers fitted with Bennie’s mechanical 
stokers and a Babcock and Wilcox ec for heating the feed- 
water. The steam generated in the boilers is not as a rule em- 
ployed directly for the steam engines, but is condensed in a dis- 
tiller, and in condensing produces secondary steam which drives 
the engines. The water from the condensed steam is cooled and 
used for the manufacture of crystal block ice. From the boiler- 
house the engine-room wasentered. Here there are two horizontal 
single-cylinder jet condensing Sulzer engines, driving four double- 
acting compressors on the Linde system, These compressors have 
a total bg pony at normal speed, equal to the hourly production 
of about 7 tons of ice; but part of this power is used for cooling 
the stores, so that the actual ice production is about 5 tons per 
hour. The cond s for cond g the ammonia are al] in the 
engine-room. They are six in number, and the cooling water is 
obtained from the river, though it is intended to put up a 
re-cooling apparatus on the roof, so as to enable the same water to 
be used over and over again. The electric light machinery is also 
in the condenser room. The ice is made in two large tanks, one of 
about 90 tons capacity and the other about 70 tons. The blocks 
are of two sizes, one weighing about 2 cwt. and the other 
about 1 cwt. A large ar og of the ice goes to supply the 
fish-carrying steamers of the adjoining wholesale fish market, 
and is crushed and conveyed, direct from the tank-room, 
into the ship’s hold by means of a continuous screw and shoot. 
The remainder is delivered to the street by an endless chain, on 
which the blocks travel from the rear to the front of the building, 
and by trolleys carrying about 10 cwt. of ice, which are run on to 
a platform and lowered to the level of the vans in the street. The 
platform and empty trolley are raised to the first floor by the 
action of a balance weight. The meat stores are in the basement, 
and are cooled by means of pipes on the ceiling as well as by a 
current of perfectly dry cold air. The extraordinary dryness of 
the atmosphere is one of the valuable features of the system. The 
meat is mostly received from barges coming alongside the river 
frontage, but sometimes also from the street, and the delivery of 
the meat takes place by means of hydraulic lifts. 

The C. and 8, L. Electric Railway Company's Depét.—The whole 
of the plant for generating the electric current is situated at the 
Stockwell depdt, and consists of three Edison-Hopkinson dynamos, 
manufactured | Messrs. Mather and Platt, of Manchester. Each 
machine is capable of generating 450 ampéres at 500 volts, and is 
driven by a vertical compound engine constructed by Messrs. 
Fowler and Co., of Leeds. These engines indicate up to 400-horse 
power. The high-pressure cylinders are 17in. diameter, and the 
low-pressure 27in.; stroke, 27in.; motive speed, 450ft. per minute ; 
and the steam pressure, 140 lb. per square inch. ‘The fiy-wheels 
are 14ft. diameter and 29in. broad, driving the dynamos at 500 
revolutions per minute. Thecurrent from two machines is capable 
of working the line at any time, leaving the third in reserve. The 
hydraulic machinery for working the lifts at the various stations is 
in the same engine-house as the electric plant, and consists of three 
100-horse power engines and pumps, which deliver into an accu- 
mulator at 1200 lb. pressure. Two engines are required to do the 
work, and one is in reserve. The steam is supplied by six Lanca- 
shire boilers, 28ft. by 7ft., fitted with Vicar’s mechanical stokers, 
and ert on Messrs, Sivet’s improved principles for the prevention 
of smoke, 














LAUNCHES AND TRIAL TRIPS. 

On the 10th inst Messrs. Wm. Simons and Co. launched from 
their yard the Mazatlan, a steel screw passenger steamer, built 
for the Mexicantrade. The vessel has been constructed of Siemens- 
Martin steel to Lloyd’s highest class, and is of the following 
dimensions :—Length 150ft,, breadth 22ft., depth 11ft. Handsome 
p gz dation has been provided in the teak deckhouse 
aft, and particular attention has been paid to the matter of ventila- 
tion, and throughout she is lighted with electricity. Her engines, 
which were also made by the builders, are of the inverted triple ex- 
pansion type, with cylinders of 16in., 35in., 4lin., in diameter anda 
stroke of 30in., and the boiler, which is constructed of mild steel, has 
a working pressure of 1601b. per square inch. It is provided with 
one of Kirkaldy’s feed-water heaters. The propeller shafting is of 
Vickers, Sons, and Co.’s steel, and the propeller is of manganeze 
bronze. The vessel was launched complete with her engines on board. 
Her place will be occupied by a large twin-screw hopper steamer. 

The fine spar deck screw steamer Croft, of about 4000 tons, which 
has been built by the Blyth Shipbuilding Company, of Blyth, 
Northumberland, for the Arrow Line Steamship Company—Messrs. 
Dent and Co., managers, Newcastle—was taken for her trial run 
on Tuesday last, leaving Blyth about 10.30 with a large company 
on board, representing owners, builders, and engineers, with 
friends. The vessel for some hours ran along the coast, and was 
put on the measured mile with highly gratifying results. The 
builders of the ship and the maker of the engines, Mr. John 
Dickinson, of Sunderland, were complimented on the excellent 
character of the whole of the work, and the vessel will be a 
valuable addition to the Arrow Company’s already well-known line 
of vessels trading between Dundee and New York. The work has 
been carried out under the superintendence of Captain Patterson 
and Mr. Baxter as representatives of the owners, and the com- 
mander is Captain Robinson. The Croft afterwards returned to 
Blyth to take in bunker coal prior to loading general cargo. 

On Saturday last there was launched successfully from the 
Southampton Naval Works the paddle steamer Windsor Castle, 
which is being built for the Bournemouth, Swanage, and Poole 
Steampacket Company for the South Coast and Channel sea-trip 
trade. She has a length over all of 260ft., a breadth over the 
paddles of 64ft. 6in., and a depth to the promenade deck of 
19ft. 6in. She has a water-tight forecastle 38ft. long, and a water- 
tight deck-house extending from side to side from a little abaft the 
forecastle to a little before the sternpost, the part abaft this house 
being a raised quarter-deck. The vessel is divided into eleven 
water-tight compartments by ten bulkheads, and is practically 
unsinkable. The vessel is very strongly built to the Board of 
Trade and Lloyd’s highest requirements, and is adapted for cross- 
ing the Channel in any weather. She has been designed by Mr. 
Biles, the general manager of the Southampton Naval Works, for 
a speed of 18 knots on service. This speed will enable her to cross 
the Channel to the French ports and return the same day, giving 
ample ‘time for visitors to spend ashore in France. She will be 
handsomely fitted up both in the first and second-class saloons. 
The former are at the after side of the machinery, consisting 
of three dining saloons and a large drawing-room saloon 
on deck, with a ladies’ cabin and a private sitting-room. 
The decorations are of the luxurious character usual in first-class 
passenger vessels. The second-class accommodation consists of 
three dining-saloons forward, with the forward end of the deck- 
house for a deck saloon. The machinery is of the triple-expansion 
type, having three cylinders working on three cranks. The boiler 
is a donble-ended one with eight furnaces, and there are two fans 
for assisting the draught. These fans draw some of their air 
supply from the saloons, and are therefore constantly ventilating 
the saloons as well as supplying air to the boilers. She has a hand- 
some figurehead on a — stem. She will be on her station 
shortly, and is eagerly looked for by many visitors, who anticipate 
taking many pleasant trips in her. No precaution for safety has 
been neglected in any part of her, and it was probably on account 
of the great attention which had been given to the question of the 
safety of the ship in the design submitted by Mr. Biles that the 
Southampton Naval Works Company was successful in securing 
the contract for this vessel in competition with some of the most 
eminent firms on the Clyde, as the directors of the Bournemouth 
Company felt that no precaution which skill and foresight. could 
suggest should be neglected. 
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AMERICAN ENGINEERING NEWS. 


American Society of Civil Engineers.—The annual convention of 
1891 was held May 2lst to 25th at the large hotel known as the 
Lookout Inn, on the top of Lookout Mountain, four miles from 
Chattanooga, Tenn. The proceedings included a steamboat excur- 
sion down the Tennessee river, the annual banquet, and the annual 
address by the president. The chair was taken by the president, 
Mr. Octave Chanute. The following papers were read and dis- 
cussed : “‘ American Irrigation Engineering,” by H. M. Wilson ; 
**The Origin and Evolution of the American Railway Viaduct,” 
Mr. J. E. Greiner; “‘ Free Railway Construction v. Government 
Railways,” Mr. E. B. Dorsey ; ‘‘ The Advantages of a Longitudinal 
Bearing System for Railway Tracks,” Mr. T. C. Clarke; ‘‘ Longi- 
tudinals v. Cross Ties for Railways,” Mr. E. E. R. Tratman; 
** Mountain Railway Construction,” Mr. W. B. Parsons ; “‘ Right 
of Way for Railways,” Mr. J. A. Hall; “‘Memoir on Water 
Meters,” Mr. J. Thomson ; ‘‘The Lake Erie and Ohio River Ship 
Canal,” Mr. J. Goodwin; ‘Stresses in Railway Bridges on 
Curves,” Mr. Ward Baldwin ; ‘‘ Design and Manufacture of Car 
Wheels,” Mr. P. H. Griffin; ‘‘A Single-trap System of House 
Drainage,” Mr. Latham Anderson; ‘‘A Trip through the Big 
Horn Cafion,” Mr. Gillette ; ‘‘ The Freshets on the Sudbury River 
Watershed in February, 1886,” Mr. D. FitzGerald. The com- 
mittee appointed to investigate the causes of the failure of the 
South Fork dam, which resulted in the great disaster at Johns- 
town, Pa., in 1889, made its report, attributing the failure not to 
any inherent weakness of the dam, but to the insufficient capacity 
of the waste weir, causing the water to flow over the dam and 
erode it, until it gave way. Several points of interest were visited, 
including the great ore region of Birmingham, Ala., 143 mies 
away. 
faowieihing switch and signal plant.—The New York, Lake Erie 
and Western railroad, has established a complete plant at its 
Jersey City terminus, opposite New York. The station has ten 
tracks, and four tracks extend to the Bergen tunnel, which is the 
limit of the terminal system. There are three signal cabins, con- 
nected by the Sykes system, making three block sections to the 
terminus. The main one, near the outer end of the train shed, has 
a sixty-four lever Johnson machine, the second one a twenty-eight 
lever machine, ani the third a sixteen lever machine. Near the 
main tower is a signal bridge, the signals on which control all 
operations of trains entering or leaving the station or crossing from 
any one track to any other. Selectors are used, so that all the 
signals are operated by eight levers, while without them thirty-six 
levers would have been required. Indicators are titted to many of 
the switch signals. The station ison the bank of the Hudson River, 
and at its river end are four slips for the large steam ferryboats. 
As soon as the last boats from the up-town and down-town ferries 
scheduled to connect with a train have arrived from New York, 
the train dispatcher, located in a tower at the inner end of the train 
shed, is notified, and he notifies the main tower by a train describer 
that a certain train is ready to start from a certain track. As soon 
as this is acknowledged, the signal at the platform gate is lowered, 
informing the train conductor that his train must start, and the 
gate is then closed. The main tower is operated by a foreman and 
three levermen on the two day shifts, and a foreman and two lever- 
men on the night shift. The foreman attends to the various signals 
given on the train describers, acknowledging them by two beats on 
the bell, and directing the levermen. Each train describer is 
capable of fourteen indicators, all transmitted by a battery and 
two lines. The train describers, telephones and bells are located 
in a bay window of the tower, so as to give the foreman a good 
view of the train operations. 

Mastodon type locomotive.—An engine of the ‘‘ Mastodon” type, 
having eight driving wheels and a four-wheel leading truck or 
bogie, has recently been built for a narrow gauge eer. It has 
cylinders 16in. by 20in., with steam ports l4in. by ljin., and 
exhaust ports l4in. by 2hin. 5 driving wheels 37in. diameter, truck 
wheels 26in.; driving axle journals 6in. by 7in.; truck axles 4in. by 
Gin; total wheel base 18ft., driving wheel base 10ft. 2in., rigid 
wheel base 6ft. llin.; wagon top boiler 52in. diameter, of jin. 
steel plates, with 160 tubes 2in. outside diameter, 10ft. 6in. long ; 
fire-box 84iin. long, 24#in. wide, 43hin. and 40kin. deep; grate 
surface 14°4 square feet. Heating surface: tubes 872°6 square 
feet ; fire-box 90 square feet ; total 962°6 square feet ; smoke stack 
14in. inside diameter. Richardson balanced slide valves are used. 
Working pressure 160lb. Weight in working order 72,000 Ib., 
with 60,000 lb. on the driving wheels and 12,000 Ib. on the truck. 
The tender has an angle iron frame, with truck frames of channel 
iron. It is carried on two four-wheeled trucks with 26in. wheels. 
Truck wheel base 4ft., total wheel base 13ft. 54in. Capacity of 
tender 2100 gallons of water and 6500]b. of coal. Total wheel 
base of engine and tender, 39ft. 9}in.; total length of engine and 
tender over all, 47ft. 8in. The engine is intended for heavy work 
on steep grades on a mountain line. The type is a development of 
the “‘ consolidation” type, which has eight driving wheels and a 
two-wheel Bissell truck. The “consolidation” type is in very 
extensive use, but the “‘mastodon” is comparatively little 
used, although it is stated to be coming more general. 

Express locomotive.—A few weeks ago details were given of the 
engine for the Royal Blue express between New York and Wash- 
ington. Another noted express is the White Wingstrain, between 
New York and Boston. The run is cver the New York and New 
England road for eighty-six miles, a piece of track with long heavy 
grades, including one of fourteen miles of 40ft. to 60ft. per mile, 
and one of twenty-two miles of varying grade. The train consists 
of engine and tender, 54 tons ; six cars of 35 tons each, 210 tons; 
and a dining car of 41 tons ; total, 305 tons. The other part of the 
run is over the New York, New Haven, and Hartford Railroad. 
The run of eighty-six miles is made without a stop in 135 minutes 
schedule time, and often in less time if the train is late on the New 
Haven road. For this service the New York and New England 
Railroad has built an engine of the eight-wheel type, having four 
driving-wheels and a four-wheel leading truck. Cylinders, 18in. 
by 24in. Driving wheels, 63in. diameter ; and truck wheels, 30in. 
Truck wheel base, 5ft. 8in.; driving-wheel base, 9ft.; total wheel 
base, 23ft. 3hin. Wagon top boiler, 56in. diameter, of 4in. steel, 
with 206 tubes 2in. diameter and 11ft. 2in. long. Fire-box, 78in. 
by 34in. by 72in. Height from rail to top of smoke stack, 14ft. 
Working pressure, 1601b. Heating surface, tubes, 1205 square 
feet ; fire-box, 138 square feet ; total, 1343 square feet. Diameter 
of dome, 30in. Weight, 109,000 lb., with 62,000 Ib. on the driving- 
wheel. The tender is carried on two four-wheel trucks with 33in. 
wheels, and the tank is supplied during the run by water taken up 
by the scoop from track ck. The engine is fired carefully so as 
not to throw out thick smoke. Among the speeds made + this 
train are 13°3 miles in 16 minutes—49°8 miles per hour, and 48 
miles in 51 minutes—56°47 miles per hour. 

Statistics of Chicago, Ill.—In connection with the World’s 
Columbian Exposition of 1893, the following statistics of the city 
of Chicago, Ill., for the year 1891 may of interest. It was 
incorporated fifty-five years ago, was practically destroyed by the 
great fire of 1871, and has now a population of about 1,100,000. 
The city limits are 214 miles north and south, and 44 to 104 miles 
east and west, enclosing an area of 1814 square miles. nded 
debt 13,550,000 dols. at 34 to 7 per cent., and 5,000,000 dols. at 
4 per cent. will be added for exposition expenses. The death-rate 
during 1890 was 18°22 per 1000. There are 2300 miles of streets, 
1250 miles of water mains, 12,000 fire hydrants, 154,000 water taps, 
and 785 miles of sewers. The waterworks have cost in all about 
17,000,000 dols., and the revenue for water in 1890 was 2,267,000 
dols. The new works will increase the capacity to 24,000,000 
gallons per day. In 1890 there were 108 miles of new pavement 
laid, 433 miles of sidewalks, and 133 miles of water mains. There 
are about 150,000 buildings, The fire department has 914 men, 
209 engines and vehicles, 22 miles of hose, 89 fire stations, and 387 
horses. There were 3459 fires and 4639 alarms in 1890. The 
police department has 1680 policemen, 1900 men of all grades, 163 





horses, 38 patrol wagons, 25 carts and buggies, 33 police stations, 
and 654 patrol boxes, There are 218 public schools, with a capacity 
of 125, and enrolment of 139,000 scholars, The city spends 
annually 5,500,000 dols. on the day schools, and 70,000 dols. on the 
night schools. The drainage problem is to be solved by the con- 
struction of a ship canal giving access to the Mississippi. Chicago 
is probably the greatest railway centre in the world, and has also 
very comprehensive rapid transit systems of cable and horse 
railways. 

Compressed air in the Navy.—Compressed air is extensively 
applied on the monitor Terror. There are two compressors of 
250-horse power each, with air cylinders 28in. diameter, and com- 
pressing cylinders a diameter. The ay sey can carry a 
pressure of 2000 Ib. should that be necessary, for dynamite guns or 
charging to oes, They are 14ft. din. long, 8ft. 8in. wide, and 
about 5ft. deep. The compressed air will be used to turn the 
turrets, load the guns, take up their recoil and return them to 
position for action, to work the steering gear, and to refrigerate 
the cold storage room. 

A folding bridge.—A drawbridge of a novel type has recently 
been erected across the Chicago river at Chicago, Ill. The bridge 
has two leaves, each supported at the ends by rods from the top of 
a rivetted iron-braced tower. Each leaf is hinged at the middle, 
and in opening the bridge each leaf is raised at this point, the 
river end folding down against the shore end, and standing 
vertical, with the roadway facing towards the opening. The floor 
thus forms an effectual guard gate. The clear opening is 62ft. 
The floor girders are built up of 3x3in. angle irons, with web 
plates gin. thick. The distance from centre line of bridge to the 
hinge of each leaf is 26ft. The floor is of din, planking. The 

way is 2lft. wide, with a 6ft. sidewalk on each side. The 
bridge is opened by a capstan, which pulls on a rope attached to a 
curved arm or drum. As the resistance is greatest at the 
start, a cam and cc weight attach t is used to give a 
variable leverage cn the drum, and thus give a uniform resistance, 











AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

THE South Australian Railway Commissioners have accepted the 
tender of Messrs. J. Martin and Co., Gawler, for supplying ninety- 
six locomotives for £309,266; also for 350 broad-gauge wagons and 
five locomotive boilers, the whole contract costing about £500,000. 
Writing on the above subject, the Sydney Daily Telegraph says 
the voting away of some £120,000 to Messrs. Martin and Uo, over 
the price they would have cost if imported is causing considerable 
discontent. The labour party, it is averred, have made the dis- 
covery that the wages of the Gawler workmen have not been 
raised, and that the acceptance of the contract means the voting 
of an enormous sum of public money inte the pockets of Messrs, 
Martin and Co, , 

The quarterly report ending March 31st for New South Wales 
Railways has been presented to the Minister for Railways. It 
shows an increased revenue of £126,362 for railways and £10,541 
for tramways, which shows an increase in revenue to the extent of 
20 per cent. and 16 per cent. for railways and tramways respec- 
tively, with an increase of only 12 per cent. and 9 per cent. in 
expenditure. 

New South Wales Railways. 
Mar. 31, 1890. Mar. 31, 1891. 
Miles open .. 2,182 .. .. 82 


Revenue ° -- £614,772 .. .. £741,184 
Expenditure -. £383,338 +. £481,870 
miles run = . 1,896,027 - 2,087,500 
Earnings per train mile - +. 68. 53d. 7s. ie: 
Expenditure per train mile.. .. .. 4s. Ojd. 4s. 14d. 
Percentage, expenditure to earnings 62°35 ee 58°27 
Number of passengers .. .. .. .. 4,364,998 -» 4,852,759 
Tonnage of traffic co oc co | 6GRBSES cc oc RRR RM 
Tonnage of live stock traffic.. .. .. ere 27,575 
New South Wales Tramways. 
Miles open .. : 9 42) 
Revenue .. £66,766 £77,307 
Expenditure £58,432 £58,836 
Train milesrun .. .. 411,425 434,274 
Earnings per train mile 3s. 3d. 3s. 6}d. 
Expenditure per train mile... .. .. 2s. 7}d. 2s. 84d. 
Percentage, expenditure to earnin 8003 .. .. 75 
Number of fares collected .. .. ..15,599,802 .. ..17,859,754 


The Redfern (Sydney) Council has accepted a tender for lighting 
the borough by electricity. 

Contracts are invited for the construction of a railway from 
Molong to Parkes, N.S.W., and another section of the Lismore- 
Tweed Railway; also for the supply of all pipes and castings for 
the Cootomundra water supply. Particulars of the above may be 
obtained from the Agent-General, London. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

SHEET iron is rather dearer. The new wages scale shows that at 
some works where the minimum wage has up to now been paid an 
advance will have to be —- varying from 5 to 10 per cent., 
according to the prices which the various individual works have 
been giving. Now that the scale has been arranged, and has the 
authority of the Wages Board, it is difficult to see how the masters 
can avoid paying it, even should they be so di Any ee 
in this direction would probably provoke a strike on the part of the 
workmen immediately concerned. Under these circumstances, 
sheet prices are rather stronger this week than last, and there is 
some staying of the under-selling that has of late existed. Prices 
on the open market are named as £6 lds. to £7 for singles; 
£6 17s. 6d. to £7 and £7 5s. for doubles; and £8 to £8 5s. for 
lattens, 

The new scale applies to the wages of sheet rollers, furnace men, 
and shinglers, sults the result cf an attempt to arrive at a uni- 
form wage basis, after examination of the books of all the makers 
in the trade save two. While at some works wages for extra 
service will advance to the extent already indicated, at other works 
—and these, generally —~ the largest and most important in 
the trade—wages will fall to the same extent, in consequence of 
these latter having been paying excess of the general average. The 
new scale has been accepted by the operatives’ representatives, and 
in due course it will come before the full Wages Board for confirma- 
tion, if necessary. 

Outside the sheet trade buying remains in much the same con- 
dition as for several weeks past, purchasers mostly limiting their 
requirements to the satisfaction of immediate wants. e fact 
that we are now fairly launched into the summer, and that the 
July quarterly meetings are not far off, has a tendency to keep 
down buying, and to discount any inclination to considerable 
forward contracts, 

Inquiries point to the probability of a good autumn trade with 
various shipping markets which have been running upon stocks for 
some time past, but the summer business proper is always quiet. 

Prices of manufactured iron are steady, though they can scarcely 
be deemed remunerative; and marked bars remain at £8 to 
£8 12s, 6d.; with second sorts, £7 to £7 5s,; and common, £6 to 
£6 10s. Best hoops are unaltered at £8 10s. to £10, according to 
quality, and sheets rolled by the list houses are £9 for 20 w.g. 

Staffordshire boiler plates are quoted £9 for B.B.H. sorts, £10 
for best boiler plates, £11 for double best, and £12 for treble best. 
Extra qualities are quoted £15, and best charcoal plates £19 5s. 
Sheets of 21 to 24 w.g. are quoted £10 10s., and 25 to 27 w.g., £12, 
Best sheets are quoted £1 10s. extra. 








and forges full time, while others have sufficient orders for hardly 
more than half time. Specifications are coming in regularly for the 
prompt execution of old orders, but there is still a quod, deal of 
work to be done when customers specify for the completion of 
orders placed earlier in the quarter. 

At Brierley Hill the iron and steel workers at the Earl of 
Dudley’s Round Oak Works are kept well employed with home 
Admiralty, and export orders. The paar , it is now announ 
by circular, has been transferred by the Barl of Dudley to the 
‘ Earl of Dudley’s Kound Oak Iron and Steel Works, Limited,” 
as purchasers, as from the 13th of May last. It is stated that, in 
consequence of a disagreement with the directors of the new 
company, Mr. Smith Casson, who for ee Mg has been the 
general manager of the Round Oak Works, has resigned the 
position. 

The Australian mail of the past week has been on the whole a 
good one for the iron trade, and some encouraging advices are 
received. Galvanised iron and tubes are in |: r demand, but 
prices show no improvement. In galvanised iron Messrs, Lysaght’s 
are still quoted the highest on the market, viz., £19 10s, for 26 g, 
delivered duty free to Melbourne, and other local brands are worth 
£19 to £19 5s. per ton. 

Pig iron buyers are making the most this week of the further 
ease in the Glasgow iron market, but sellers decline to take much 
notice of their position, and point out that Cleveland iron both in 
Scotland and Middlesbrough has this week advanced. They, 
therefore, decline to give way at all in price on former quotations, 
and rather than sell for less they are declining business. Best 
Staffordshire hot-air iron is quoted 62s, 6d. to 65s.; part mine 
quality is worth 46s. 6d. to 47s. 6d.; and common iron is 38s, 6d, 
to 40s. per ton. Some rather good contracts have been made in 
Northamptonshire pig iron for delivery into this district at 44s, to 
46s, per ton, according to the exact brand purchased. 

Hematite buyers are looking for lower prices from the Welsh 
hematite , in of the intended stoppages of the 
Welsh iron and steel works, on account of the suspension which 
has been declared in the tin-plate trade for the month of July, 
Whether or not, however, their expectations will be realised is very 
doubtful, since sellers already declare that they are making no 
money, and they state that rather than take less they will put the 
furnaces tc stand, since to continue manufacturing only means the 
using up of valuable mineral deposits, and giving the iron away 
without profit. At present hematites continue firm at 62s, 6d. to 
65s. for best mixed numbers, and 55s. for second sorts, 

There is some dissatisfaction among the blast furnacemen in the 
Tipton district. They assert that their employers have taken 
advantage of the reduction declared by the Midland Iron and 
Steel Wages Board a week sooner than they ought. The notice 
posted at the furnaces was to the effect that the reduction would 
take place after June 3rd, whereas it is stated that according 
to the agreement it should have been on the nearest Wednesday to 
June 8th. By this proposal the men declare the reduction to be 
one week before its time. 

The amended South Staffordshire Mines’ Drainage Bill has been 
submitted tothe Select Parliamentary Committee without opposition, 
and it is understood the chairman willshortly enue by 
the Committee to the House of Commons, e Bill proposes to 
increase the borrowing powers of the Commissioners for the Tipton 
district in order to raise £50,000 for unwatering the Bilston mines, 
which comprise 14,000 out of the 19,000 acres of that drainage 
area. Some of the most valuable Staffordshire mines are now 
submerged, and a third of the acreage is paying the working 
expenses. The present bond-holders are receiving no interest on 
their investment of something like £150,000, but it is urged that 
the new capital will enable mines to be opened which will give 
the bond-holders some interest. It is estimated that nearly 
100,000,000 tons of coals lie in the immediate area, worth at 
present prices about £50,000,000. 

The number of persons employed in and about the mines in 
South Staffordshire at the present time is officially returned as 
25,286, and in North Staffordshire, Cheshire, an ay 
24,143, of which total North Staffordshire alone supplies 18,321. 
The aggregate is an increase of 1232 on a year ago. e number 
of mines at work in South Staffordshire was last year 336, which 
gives an te of 180 working days per year for each mine. 
In South Staffordshire the loss of life in mines last year amounted 
to 40, a decrease in the year of six; the death-rate in North 
Staffordshire was 2°74, in Cheshire as low as 1°32] per thousand, 
and in Shropshire the extremely low figure of 0°563 per thousand. 

It is understood that some of the chief engineering concerns in 
the Birmingham district have voluntarily conceded the fifty-three 
hours a-week movement to come into operation on and after July 
3rd, and among these are Messrs. Tangyes Limited, of the Corn- 
wall Works. 

For engines and machinery of various kinds there is just now a 
tolerably active demand in France, Russia, Germany, and 


via. 

Messrs. Lones, Vernon, and Holden, of the Sandwell Ironwcrks, 
Smethwick, have just received an order from the Royal Imperial 
Household of Japan for a quantity of their special axles to be used 
in the construction of Royal cores. 

The Alma Bridge and Roofingand Engineering Works, Darlaston, 
of Messrs. Enoch Horton and Sons, are about to undergo 
extensive enlargement, at a cost of over £6000. 

Wrought iron tube makers report only a quiet demand, as usual 
at this season. But there are some colonial and foreign 
orders arriving for gas tubes for July shipment. In the seamless 
steel tube branch there is continued activity, owing to the great 
demand from cycle manufacturers and engineers, and most of the 
mills devoted to this class of tube are at full production. 

A serious case of false marking in the iron cable trade—and 
concerning which practice there were some time ago pointed com- 
ree by leading ironmasters and cable manufacturers in 

taffordshire—came before the Rowley magistrates on Wednesday. 
Gideon Billingham, chain manufacturer, Cradley Heath, was 
charged by the New British Iron Company with applying a false 
trade description. to a crane chain which had been shipped to 
Calcutta. It was stated in evidence that the defendant repre- 
sented to a shipping firm at Glasgow that the chain was made of 
the New British Iron owen t ‘ Lion” iron, in accordance 
with the specification. In reality, however, only a portion of it was 
made of this iron, the greater part being made of inferior iron 
manufactured by another firm. @ prosecution was regarded as 
very serious, and penalties and costs—which included the forfeiture 
of the chain—valued at £42—were imposed, amounting altogether 
to nearly £152. 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Although the fluctuations in warrants have ceased 
to have any appreciable effect upon the iron market here, so far as 
what ty th termed legitimate business is concerned, a want of 
confidence still prevails generally, and trade remains in an inani- 
mate condition, On the one hand, prospects for the immediate 
future in the principal iron-using industries do not encourage an. 
—_ weight of buying in raw material; whilst, on the other hand, 
makers have to 


ise the improbability of any early material 
relief in the cost of roduction, either as regards wages or the 
price of fuel, and they are not anxious to force sales at prices that 
are likely to continue unremunerative. The general impression is 
that although for the present activity is still fairly well maintaines 
in most local branches of the iron and engineering trades, there is 
a steady tendency in the direction of depression, and that as the 
close of the year approaches a period of quietude may in all proba- 
bility be experienced. ‘ 
The Manchester Iron Exchange on Tuesday was fairly well 
attended, but the business doing was again extremely small 








Some of the finished iron makers at date are running the mills 


Prices, however, taking them all through, were generally firm at 
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late rates, makers not being at all anxious sellers at current quota- 
tions. For pig iron the inquiries coming forward are still of no 

t weight, buyers generally showing no disposition to purchase 
rend small hand-to-mouth requirements, Lancashire makers are 
still supp! the requirements of their customers out of 
“ook ; Oe as the furnaces are still damped down, owing tothe dispute 
with the local workmen, they are not bop vow t in the open market. 
In some of the district brands moderate transactions are reported, 
chiefly in Lincolnshire, for which prices are firm at about 43s, 6d. 
for forge and 45s. for foundry, less 24., delivered equal to Man- 
chester. There is, however, still very little doing in Derbyshire 
brands. For these prices remain practically stationary at about 
48s. 6d. and 44s. for forge, to 47s. 6d. and 48s. for the better class 
foundry brands, with some inferior foundry qualities offering at 
about to 46s, 6d., less 24, delivered here. Outside brands are 
rather irregular, and there is some under-selling on the part of 
merchants; but good-named foundry Middlesbrough is not quoted 
by makers under about 48s, 10d., with Eglinton averaging to 
56s, 6d., net cash, delivered equal to Manchester; although there 
is very little of the last-named brand to be bought for prompt 
delivery. 

The manufactured iron trade remains without any very material 
improvement, but makers report rather more business doing if 
anything, and they are showing less inclination to entertain offers 
at the low prices that have recently been accepted. For delivery 
in the Manchester district local makers are only in exceptional 
cases quoting under £5 17s. 6d., whilst the leading North Stafford- 
shire houses are holding to £6 per ton for bars, but for good 
specifications sellers could still be found at under these figures. 
Sheets remain much about the same as last quoted, good qualities 
averaging £7 5s, to £7 7s. 6d. per ton delivered in the Manchester 
district. In hoops a fair amount of business has been coming 
forward, and the makers, er | re-established their Association, 
are holding firmly to £6 2s. 6d, as their minimum for delivery 
equal to Manchester or Liverpool, whilst special cut lengths are 
quoted at 5s. per ton above this figure. 

The steel trade remains in much the same inanimate condition 
as reported of late. Fcr hematites there is very little inquiry, and 
good foundry qualities could be bought without difficulty at about 
58s. 6d., less 2h with steel billets quoted at £4 17s. 6d. net cash 
delivered in the Manchester district. In steel plates only 
occasional small lots have been sold at prices averaging £7 5s. to 
£7 7s. 6d. for best boiler-making qualities delivered to cunsumers 
in the neighbourhood of Manchester. 

In the metal market prices are maintained at the advance 
pay to last week, but if anything business shows rather a quiet- 
ing down. 

The condition of the engineering trades throughout this district 
remains much the same as vm of late. One or two of the 
large firms are not nearly so busy as they were a short time back, 
and are discharging a number of their hands, but — the 
local engineering works are still well employed, and there is no 
large increase of men actually out of work. The general reports 
are, however, that the contracts running out are not being replaced, 
and that where new work does come forward the competition 
to secure it is increasing, with the result that new orders are not 
being obtained at the prices that were ruling a short time back. 
This applies pretty g lly to all b hes of engineering, such as 
machine toolmaking, stationary engine and locomotive building 
and machinists, who are all complaining that for any chance of 
securing new orders low prices have to be quoted. 

The reports issued by the engineering trade’s union organisations 
show a gradually increasing number of men on the books in 
receipt of out-of-work support, but to a considerable extent this is 
attributed to the fact that in several districts disputes are in pro- 
gress rather than to any actually decreased activity in trade. The 
fact, however, that iderab] bers of unemployed men have 
recently been finding their way to Manchester in search of work 
would seem to indicate that in other industrial centres there is 

doubted ing activity. The Steam Engine-makers’ 
Society report that apart from men actually on the books owing to 
strikes, the ber of ployed would still not exceed about 
l per cent. In the Amalgamated Society of Engineers, however, 
there are now very nearly 3 per cent. of the members in receipt 
of donation benefit, but in the Manchester district the number is 
slightly less than in other industrial centres. A more serious 
matter, however, than the increasing number of out-of-work 
members is the large increase in the number of members 
coming upon the funds for sick benefit, owing to the 
prevailing epidemic. In the Amalgamated Society of Engineers 
there has mn a ve considerable increase upon the 
returns of last month, and the number of members in receipt of 
sick benefit is now considerably in excess of those receiving out-of- 
work support, the percentage for the whole of the Society being 
more than 34 per cent., and nearly double what it was at this 
period last year. Taking the out-of-work members and those on 
sick benefit, there are consequently nearly 7 per cent. of the total 
membership of the above Society at present in receipt of support 
Th att h h b 

e y-three hours movement is progressing throughout 
Lancashire, and has been conceded at Oldham, Newton-le- Willows, 
and by Messrs. Brunner, Mond and Co., of Northwich. A similar 
concession is also under negotiation between the men and the 
employers at Bolton and Liverpool, whilst in several other districts 
requests have been sent in by the workmen for a reduction of the 
hours of Jabour to 53 per week. 

A simple, but what seems likely to be an important, improve- 
ment in battery zincs, designed by Mr. J. F. Butterworth, has 
been introdu by Messrs. David Moseley and Sons, of Man- 
chester. The object of this invention is to minimise local action 
and to secure greater durability and more uniform wear in the 
zine elements or electrodes which are employed in galvanic 
batteries. The essential feature of the new battery zincs is that 
instead of being manufactured in the solid, as is now the case, each 
zinc is built up from a number of tubes, and these being made of 
thin sheets it is claimed that they are not only purer, but that 
each tube being amalgamated before big | t together, the 
mercury permeates throughout the whole thickness—j,—of zinc 
because of the greater purity and homogeneity of the sheet zinc. 
By this method of manufacturing the zincs it is obvious that more 
perfect amalgamation of the whole of the substance is secured, 
and, as a result, there is an absence of local action, a battery made 
up with the Moseley patent zincs being free from polarisation, 
owing to each concentric layer disclosing itself successively. Inthe 
case of flat elements the zincs are manufactured ina series of sheets 
or layers, secured together by zinc pins or by studs formed of 
ebonite or other similar suitable non-conducting and insoluble 
material, but in the case of the tubular elements these pins are 
unnecessary for connection, as the respective layers, consisting of 
concentric tubes, fit securely within each other. I may add that 
these zincs, of which I have been shown specimens, have been 
thoroughly well tried La some of the bn companies and 
others with the most satisfactory results, and one great advantage 
claimed for these new zincs over those now in use is that they 
entail no cost of maintenance, such as cleaning and scraping, the 
zincs remaining free from chloride of zinc and crystals until com- 
pletely done, whilst they are no more costly in the first instance 
than the ordinary drawn zincs, 

In the coal trade there is a general quieting down, which is 
only to be expected at this season of the year, and prices show a 
downward tendency, although it is only in exceptional cases that 
any actually quoted reductions are announced. The better 
qualities still move off fairly well for house-fire consumption, but 
the common sorts continue only in moderate request for iron- 
making, steam, and general manufacturing pu , with prices 
weak, whilst engine fuel, although the better sorts are not difficult 
to sell, is plentiful, and the inferior descriptions continue a drug 
and very low in price. At the pit-moutb best coals average 12s. ; 
seconds, 10s. 6d. to 11s.; common house-fire coals, 9s. to 9s. 6d.; 
steam and forge coals, 7s, 9d. to 8s, 6d.; good qualities of burgy, 

















7s. to 7s. 6d.; the better Bene se of slack, 5s. 6d. to 6s.; with 
common obtainable at 3s. 9d, to 4s, per ton. 

Contracts for locomotive fuel and gas-making coals are being 
placed at a substantial reduction upon last year’s rates. In loco- 
motive fuel several important contracts have been settled at about 
8s. per ton, and others at 8s, 6d., which is quite 1s. per ton under 
last year’s prices, whilst screened gas coals average 10s. per 
ton at the pit, which is 6d. under last season’s rates. 

The shipping trade remains quiet, with ordinary descriptions of 
steam coa still offering at 9s. to 9s, 6d. per ton, delivered at the 
ports on the peng A 

Barrow.—There has been a comparatively quiet trade in hema- 
tite pig iron during the week. Orders from users of iron have 
been very few, and speculators have done next to no new busi 


flanging press. These are for the back end of a marine 
boiler; another of smaller diameter, with the flue flanged the 
reverse way, and two fire-boxes, are for steam trawlers for the 
fishing trade. 

The Cyclops Works—Messrs. Charles Cammell and Co.—were 
visited on Friday by Admiral Tchikatcheff, Russian Minister of 
Marine, who was accumpanied by Admiral Kolokoltzoff, Captain 
Zeloin, Imperial Russian Naval Attaché in London, several officers 
of the Russian Navy and artillery, and by Captain Korins, Resi- 
dent Inspector in Sheffield for the Russian Marine Ministry. The 
visitors were received by Mr. Alexander Wilson, managing 
director, and were shown the manufacture of an armour plate, 
= tons weight, for H.M.S. Hood, and afterwards saw the process 





The transactions in warrants in the early part of the week were 
few in number and limited in extent, but ultimately 3065 tons of 
warrants were cleared out of stock, and the amount of iron now 
held as hematite warrants represents 137,131 tons. Further reduc- 
tions will in all probability be checked, by the fact that the out- 
pe is now larger than of late, and the further fact that forty-one 

urnaces more nearly represent the actual rate of consumption than 
thirty-nine did a few weeks ago, At this time last year forty-five 
furnaces were in blast. The value of pig iron lately has been very 
erratic, but holders of hematite warrants are now firm at 50s. per 
ton, net cash, while makers are asking 51s. to 53s. per ton net, 
f.o.b., for parcels of mixed numbers of Bessemer iron. 

The steel trade shows no new signs of life. On the contrary, a 
quiet tone is evinced at the West Cumberland Works, the Moss 

y Steel Works, and the new steel works at Maryport, while at the 
Barrow Works there is not much doing, except in the Bessemer 
department. Orders in the latter are not very numerous, but 
makers are fairly sold forward. The Siemens-Martin departments 
are indifferently employed, although in the Barrow district new 
local orders are expected, which will probably lead to a good 
season’s trade, 

The tin-plate trade is exceedingly quiet, and orders are slow in 
coming to hand, while blooms, slabs, billets, &c., are in quiet 
request, 

Shipbuilders are noi in receipt of any new orders, although new 
contracts are pending. The work in band is being pushed forward 
with much spirit, and anticipations of a continuation of brisk trade 
are entertained. 

The marine engineering, boilermaking, and ironfounding trades 
are busy, and there are good paxeots of repair orders. 

Iron ore is in quiet demand, at 9s. 6d. to 9s. 74d, per ton net at 
mines for ordinary qualities. 

The Tubular Frame Wagon Company at Barrow has this week 
delivered new bogie trucks to tke following railway companies :— 
The Waterford and Limerick, Great Northern of Ireland, Southern 
Railway of Spain, Aranco Railway of Chili, and the Great Northern 
of England. The company has in hand orders for building new 
tubular frame wagons for the Gas Company of Brussels, the 
German State Railways, the Italian Railways, the Tralee and 
Dingle Railway, and the Furness Railway, and is preparing plans 
and drawings for two other railways for which it is going to build 
wagons on the bogie principle. 

The find of salt on Walney Island, Barrow, has proved to bea 
very important one. It extends over ten miles square, and has a 
depth varying from 97ft. to 445ft., and is reached 100 yards from 
the surface. The syndicate which conducted the boring operations 
are about to float a company, with a capital of £300,000, and it is 
purposed in the beginning to build new works on Walney Island, 
to aa 150,000 tons per annum ; to construct a pier or jetty 
in Walney Channel, where the salt can be shipped on sea-going 
vessels to Live’ 1 and elsewhere, and these vessels will bring 
return cargoes of coal from North Wales, Scotland, and elsewhere. 
The importance of the salt find to Barrow and to its trade is only 
equalled by the probability, according to the certificate of Mr. 
Russell, C.E., F.G.8., of the find of coal on Walney Island at a 
workable depth. Boring operations are being conducied on the 
island with much spirit, and much interest is taken in the enter- 
prise. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Sheffield Gas Company is inviting tenders fcr 130,000 
tons of screened gas coal, and 28,000 tons of cannel—not Scotch 
—to be delivered between July Ist, 1891, and June 30th, 1892. 
The ee are actually drawn from the Thorncliffe collieries— 
Messrs. Newton, Chambers, and Company—Messrs. John Brown 
and Com , and the Wharncliffe Silkstone Coal Company. 
The Birming Corporation have again placed their con- 
tracts with Derbyshire collieries. Some 400,000 tons are 
required. Of that amount the Eckington collieries—Messrs. 
J.and G. Wells—have received 144,000 tons ; Grassmoor Collieries, 
60,000 tons ; Staveley, 60,000 ; and Rother Vale 60,000. The Man- 
chester Corporation Gasworks usually draw their supplies from 
Messrs. Newton, Chambers, and Co., and Messrs. John Brown and 
Co. The Leeds ce mag Gasworks are mostly supplied from 
Yorkshire. Liverpool draw a portion from Derbyshire and York- 
shire, the bulk coming from Lancashire. The Eckington Collieries 
have taken part in the contract this season. The largest 
consumers of gas coal, of course, are in London. The Beckton 
Company, whose requirements reach the enormous total of 
1,750,000 tons, and the South Metropolitan, which takes 1,250,000 
tons, have placed their contracts in the northern coalfield. This is 
entirely owing to the cheap carriage of the sea-borne coal. The 
difference between water and rail transit is equal to about 3s. a 
ton, thus shutting Yorkshire and Derbyshire completely out of the 
metropolitan market. On the other hand, the Yorkshire gas coal, 
through its superior properties for light-generating purposes, is 
being more a used by the continental gas companies this 
season. Generally speaking, contracts for railway companies have 
been taken at 6d. per ton less and for gas companies 3d. per ton 
less than last year. It is roughly computed that to light a great 
manufacturing town the quantity of coal required is about one ton 
per head of the population ; but this cannot be invariably accurate, 
as the Sheffield quantities do not give more than half-a-ton per 
head of the population. 

Iron remains very much as last reported. Buyers are still dis- 

to hold off, expecting that any change in the market will be 
in their favour. This brings about the usual result of makers offer- 
ing to sell a little more freely. Bessemer is now quoted at 58s, 6d. 
to 59s. 6d. for West Coast makes; Middlesbrough hematites, for 
similar numbers, sell at 57s. 6d. to 58s; Lincolnshire No. 3 foundry, 
45s. ; forge, of same number, 41s. to 43s; Derbyshire No. 3, 45s. 
to 47s. 6d.; forge, 41s. Bessemer biooms and billets keep the old 
uotations. Bars are quoted at £6 to £6 10s.; sheets, £7 10s. to 
8. In finished iron fair employment is given, though there is no 
great rush of work, Railway material in ties, axles, and springs, 
is in brisk request. Wagons are also being freely ordered. 

In the lighter industries, the file trade still presents the most 
hopeful aspect. During the languor which prevailed for a consi- 
derable time, the men were able to resist wages’ reductions, and 
the revival in business will not set that matter at rest for the 
season. House orders in the edge-tool trade have largely increased 
of late, and the various firms are very well employed. 

At the Royal Show at Doncaster next week there will be a very 
important rong He machinery of special interest to Sheffield 
manufacturers. The Sheffield firms are also exhibiting freely. 
From the Brightside Engine and Boiler Works, Sheffield, was 
delivered this week at Hull the largest diameter boiler 
which ever left Sheffield by rail. It is one of the six 
in hand for that port, is firm are showing at Don- 
caster patent flanged flue boilers, 30ft. by S8ft., to work up 
to 120]bs, pressure on the — inch, with a number of large 
flanged plates for marine boilers, one of them 9ft. 3in. finished, 
with jin. thickness, and flanged at one heat by a new hydraulic 





oO ding and setting armour plates under the hydraulic press, &c. 
te afterwards visited the company’s steel armour and ordnance 
works at Grimesthorpe, where an ingot weighing over 50 tons 
was manipulated under tke 6000-ton hydraulic forging press. 

Messrs. John Brown and Company, Atlas Steel and Si casattin: 
a a very favourable report for the year ending 31st March 
ast. The directors state that the iron and steel trades are not 
now in such a prosperous state as at the date of the last report, 
though the various departments have worked fairly satisfactorily 
during the twelve months. The collieries have also worked 
favourably. The Parkgate seam of coal recently acquired at 
Aldwarke has fully borne out the directors’ ex tions, and at 
Carhouse an excellent seam of the same coal has been found and is 
being worked. It is also reported that the sinkings at the new 
colliery at Canklow have progressed satisfactorily. 

Very general regret is expressed in the South Yorkshire district 
at the failure of the Manchester, Sheffield, and Lincolnshire 
Railway’s Bill to give a new line to London. The Committee’s 
decision was quite unexpected, and hopes are expressed that the 
company will press forward the scheme. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


In almost every department of the iron and allied trades busi- 
ness is very dull, and what is less satisfactory is that there does 
not appear to be ves likelihood of an early return to better times. 
Manufacturers speak very gloomily of their future, and generally 
report that under present pros; they cannot make any profits 
while they are, as a rule, unable to keep their mills fully occupied. 
The only feature that is at all favourable is the cessation 
of the gambling which has recently been going on in the 
warrant market, and has disturbed legitimate trade very 
seriously. The excitement has subsided, but the ordinary 
trader does not yet regain confidence, and is not likely 
to do much till the end of the summer season, as this is always 
a quiet period. The game of the “‘ bulls” has now been played 
out apparently, but the experience of ‘‘ bears” has been so 
disastrous during the last two months that they and every one else 
are rather afraid to touch warrants, and almost every day the 
report is ‘‘ No Scotch business done.” It is thought that the 
holders may have some difficulty now in getting rid of the iron 
they have n keeping back, and probably not till the autumn 
will there be much demand for it. The cessation of the gambling 
has not much affec the prices of Cleveland pig iron, in fact 
they are now as good as they were when Scotch prices were at 
their highest, which was on the 29th ultimo, since when 
Scotch warrant prices have fallen lls. 6d. The difference 
between Scotch and Middlesbrough warrants on the 29th ult, was 
16s. 9d., but it has now dropped to nearly the normal figure; on 
Wednesday it was only 6s., and the usual difference is 4s. 6d. to 5s 
The consequence is, that less Cleveland iron is being forwarded to 
Scotland, for the Scotch consumer can readily get native iron, and 
at a price pretty near what it costs to import Middlesbrough iron. 
The gambling in warrants did this for the Cleveland ironmasters, 
it enabled them to raise their deliveries to Scotland to an extra- 
ordinary extent, and so make up for the decreased shipments to 
the Continent, where trade has been even worse than in this 
country, and the supply of native iron has been larger. 

It is noticeable that the prices of Middleebrough warrants have 
this week been 1s. above the for makers’ No, 3 Cleveland 
iron, and notwithstanding this the former have been more readily 
sold than the latter. Thus, merchants have been selling warrants 
and buying makers’ iron and sending it into the public stores, 
while some of the makers have also sold warrants and sent iron 
into Connal’s stores, being the gainers thereby, because it does not 
pay some of them to convert their iron into warrants. Still the 

t of busi so tr ted is small, and owing to the un- 
ccertain prospects of trade, no one dares to buy for forward 
delivery. 

The stock of Cleveland pig iron in Connal’s stores on Wednesday 
evening was 132,409 tons, this being 3719 tons more than a week 
before, and 6842 tons increase for the month. Middlesbrough 
warrants on Monday were sold at 40s. 44d. cash, but on Tuesday 
4ls. and on Wednesday 41s. 9d. was paid, and 41s. 10}d. pose 4 
quoted ; while makers’ No. 3 iron has been about 40s., though on 
Tuesday hardly 39s. 6d. would be paid for prompt f.o.b. delivery, 
and 39s. was as much as could be got for delivery forward to the 
end of August. On Wednesday, however, 40s. 3d. could be 
obtained for prompt deliveries. Grey forge is not so strong as 
No. 3, because not only is less required for Scotland, but local 
consumption is declining ; and buyers are also pm off, because 
the time for stock-taking is rapidly approaching, and they desire 
to have as little iron as ible, especially when the market prices 
are falling. Only 37s. 6d. per ton will be paid for the best brands, 
and 37s. is offered for most brands, Mixed numbers of local 
hematite pigs are 51s. per ton. 

This week Sir B. Samuelson and Co., Newport Ironworks, 
Middlesbrough, have reduced the production of Cleveland pig 
iron in the district by 500 tons per week, as they have blown 
out a furnace that has been in continuous operation since 1872, 
a lifetime that is seldom attained by a furnace, though Messrs. 
Bolckow, Vaughan, and Co. have this year blown out a furnace at 
their Cleveland Works which had been in operation over twenty- 
three years, a contrast to American blast furnaces, which have a 
lifetime of two to gk wie Sir B. Samuelson and Co. blew in 
another furnace on Tuesday, so that they have still seven out of 
their eight furnaces at work ; the furnace just relighted will, how- 
ever, make a special description of pig iron. The pig iron shipments 
from Middlesbrough this month to the 17th reached 47,150 tons, 
as compared with 46,619 tons in May and 43,362 tons in April to 
even date. 

On Monday, the Skinningrove Iron Company made its first ship- 
ment of pig iron from the harbour it has just constructed in 
Skinningrove bay, close to the works. The iron was loaded into 
the screw steamer Runswick, belonging to Palmer’s Shipbuilding 
and Iron Co., and was conveyed to Grangemouth. The Skinnin- 
grove Company, by the construction of this harbour, is placed in 
as good a position as any of the firms on Tees-side for cultivating 
the Scotch and foreign trade. 

The shipbuilders of the district are still fairly well occupied, and 
are able to keep nearly their full complement of men e 5 
as is shown by the fact that so few members of the United 
Society of Boilermakers and Iron Shipbuilders are returned 
as out of work. The laying out of the new shipyard on the 
Tees close to Middlesbrough will shortly be proceeded witb. 
The promoters have secured fifteen acres of land, with powers 
to extend, at the bend of the river near to the Haverton- 
hill Salt Works, and near the place where natural gas was met 
with. The plans of the yard have been prepared by Mr. Sandiman, 
C.E., of Weacuuiie-cn vee, and include two di dry 
docks, capable of receiving vessels of the larger tonnage, aud 
berths for the construction of six steamers at a time. The pro- 
moters will cultivate specially the repairing branch of the business, 
for which there is a good opening in the district, The capital of 
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the new concern is £100,000, and applications for three-fourths of 
this have already been received. e yard will be well situated 
for the cheap and rapid delivery of materials from the Stockton 
works, 


The officials and workmen employed at the Stockton Malleable 
Ironworks have made a handsome mtation to Mr. Robert 


Ste) who has, on account of ill health, resigned the position 
he occupied for the last nine years of managing director to 
company. Mr. J. C. Watson-Munro, the present managing 


presentation. The directors also passed a 
—_ resclution a Se it had been found necessary for 

r. Ste mn to give up management of the concern. 

The finished iron and steel trades are dull and unsatisfactory, 
but prices are maintained except for steel rails, which have been 
reduced another 2s, 6d., making them £4 7s. 6d. per ton at works. 
Generally quotations are at such a low figure that they do 
not yield any profits. The wages sliding scale at Messrs. 
Bolckow, Vaughan, and Company’s steel works terminates 
at the end of this month, but is likely to be carried on 
till the end of the year, when the new manager, Mr. 
Dz. commences his duties, and the directors will 
leave him free to make his own arrangements with the men. The 
quotation for common bars is £5 12s. 6d., best bars £6 2s. 6d., 
iron ship pee £5 10s., steel ship plates £6, iron angles £5 5s., 
steel “os £5 15s., all less 24 per cent. discount, and f.o.t. 
Bridge builders are very well occupied, and have felt the de- 
pression only in the matter of pri It was locally reported that 
the Tee-side Iron and Engine Works Company, Middlesbrough, had 

teen bri 


secured orders for ei bridges for railways in Nepaul, but this 
is not so, though it on hand orders for bridge works for the 


meas ate is much disturbed by the dispute which is 
in progress at 's Shipbuilding and Iron Company’s establish- 
ment, where the engineers have given in their notices, because 
they cannot — with the plumbers as to the apportionment of 
their work. masters are not connected at all with the disput 


the | material slackening in the 


them being one for 30,000 tons, which has been given to a com- 
pany in the neighbourhood of tienen, at a rate which is equal to 


about 6s. 9d. per ton at the pits. It is stated that the average 
ee whieh G w pays for its — for the year beginni 
st July next is as nearly as may be 8s, 2d. per ton, delivered a 

the gas works. 

The coal trade is decidedly easier this week. There has been a 

export demand, and as the output is 

ample and steadily maitaieel exporters find it easier to obtain 
cargoes than for some time past. Main coal is more plentiful, and 
so is ell coal, and dross is so abundant that prices have been much 
reduced. There is also some weakness in the steam coal trade, 
but coalmasters have been striving to maintain prices, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THOUGH a good coal trade has been done since last report, there 
is no denying the fact that a quieter condition is making itself felt, 
and prices are slightly weaker. On ’Change at Cardiff mid-week 

rices ruled as follows:—Best steam, 14s. 3d. to 14s. 9d.; seconds, 

3s. to 18s, 6d.; small steam, 5s, 9d., and so abundant that it is 
ex lower prices will prevail. House coalissensibly lower, No. 3 
selling at 13s, 6d., which is getting near the average summer price, 
a through coal at lls. to lls. 3d., and small from 8s, 9d. 
to 9s. No. 3 Rhondda, which is a fairly good house coal, is quoted 
from 12s, to 12s. 3d.; at Swansea steam coal is quoted from 14s., 
second from 12s., and best anthracite 15s. to 16s. Rhondda coals 
are _— quoted = ae at & same price as at Cardiff, and 
this advantage Newport, Mon., also \ 

I am glad to ey the fact that the Rhondda and Swansea Bay 
Railway is looking up again, and shares which had drooped almost 
to £7 are getting near to £9. Though the G.W.R. difficulty is not 





—it is purely one between one section of men and another. It is 
similar to the dispute between the joiners and carpenters at the 
shipyards on the Tyne a few months ago, which also caused a long 
stoppage of work. It seems probable that the engineers and 
= at a considerable number of other yards on the Tyne and 

ear will follow the example of Palmer’s men. The shipowners 
in the North of apnea cao Genes  Snete Be wagn et sea- 
going engineers 10 per cent.; but the men are di to resist, 
as they say that, despite the lowness of freights, the rate of wages 
was at its minimum already. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE Glasgow pig iron warrant market has been very quiet this 
week, and some days scarcely any business has been done in Scotch 
warrants. The prices of the latter have varied from 46s. 6d. to 
about 48s. per ton. There has been no disposition to open new 
accounts, and this department of the market is likely to continue 
inactive for a considerable time. Business in Cleveland and in 
Cumberland hematite warrants has also been quiet, but there has 
been an upward tendency in the prices of these classes of iron. 

The prices of makers’ iron are espa | 6d. to Is. per ton 
cheaper than they were last week ; g.m.b., f.o.b., at meg ad od 
ton, Nos. 1 and 3, and also Govan and Monkland, Nos. 3, 
are quoted at 49s.; Carnbroe, Nos. 1 and 3, 49s. 6d.; Clyde, No. 1 
58s.; No. 8, 55s.; Gartsherrie, 59s. and 55s.; Summerlee, 59s. and 
55s.; Langloan, 61s. and 57s. 6d. ; Coltness, 61s. and 55s. 6d.; 
Calder, 60s. and 55s. 6d.; Glengarnock at Ardrossan, 59s. 6d. and 
52s. 6d.; Dalmellington, 53s. and 52s.; Eglinton, 
—— Leith, 61s. and 57s. 6d.; Carron at Grangemouth, 62s. 

The week’s shipments of pig iron from Scotch ports amount 
to 5407 tons, compared with 8679 same week last year. Italy took 
590 tons, Canada 550, Germany 430, Australia 350, China and 
Japan France 214, Holland 190, United States and South 
America 160 each, other countries 

One furnace been taken off hematite, but three additional 

i pigs. There are now forty-nine 

i a. een ae five a pee ha 

ight, compared sixty-five in the preceding week, ighty- 

thre in the e ing week rhe ve year. gdm ong now 

making ordinary iron number, as has been stated, forty-nine, com- 
pared with forty-eight at this time last year. 

It aj evident that the makers see it to be to their advantage 
to seaines as much ordinary iron as —. The warrants having 
been taken off the market by the don Syndicate, the makers 
will now have an opportunity of supplying the current demand, 
and while the syndicate holds the warrants prices are likely 
to be obtained by the makers. The output of hematite pig iron on 
the other hand, is only about half what it was a year ago, there 

ing fourteen furnaces blowing now, ey with twenty-seven 
then. Basic iron is being produced by five furnaces now, whilst 
 - were making it a year ago. 

ere has been Sy little demand for hematite pig 
iron this week, and the hematite ore trade is also very dull, owing 
to the slackness in the steel trade. Makers of steel generally 
report that there has been no improvement in business in the 
course of the week. In one or two cases, however, a little 
more inquiry has been experienced. This is so as regards steel 
billets, the demand for which for export to the United States is 
reported to be better than for some time past. With reference to 
shipbuilding steel there appears to have been less doing than in the 
ing two or three weeks, and it is understood that several 
important contracts for which estimates had been obtained have 
been withdrawn for the present. Ang 
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les are quoted £6 5s. to 

£6 10s.; a £6 15s. to £7; bars, £6 10s. to £6 15s.; all 

less 5 per cent, di t for delivery in Glasgow district. It should 

be explained, however, that one or two firms are quoting higher 

ices for a3 a it being alleged that they decline to accept 
2s. 6d., less 5 per cent. 

exported from Glasgow 


less than £6 

In the course of — week there were 
sewing machines to the value of £4310, machinery £6531, steel 
goods £6780, and general iron manufactures £25,000. 

The finished iron trade is if anything quieter than it was last 
week. The inquiry for both sheets and bars a to have 
fallen off still further, and the slackness in the e is more pro- 
nounced than before. The prices are, however, nominally un- 
changed ; the lowest grade of common bars is quoted at £5 15s. ; 
second grade £6, highest grade £6 2s. 6d., best bars being 10s. per 
ton higher ; sheets £7 10s., all less 5 per cent. discount. 

There has been a good inquiry for sheets for tube-makin 
purposes, to be exported to the Colonies. These sheets are cut an 
practically pre for being put together, before they are 
shipped; and it is probably easier to ship the sheets than the 
tubes, but the ——— ef them together in the Colonies costs more 
money than the same work would here. The arrangement is, 
armen a result of the colonial policy of encouraging native 
industry. 

A contract for several thousand tons of cast iron pipes, which 
some of our fi ers to obtain, is reported to have been 
placed in the Cleveland district. 

Many contracts for gas coal have been concluded within the 
past week or two. There has been a very great increase in the 

ices of Scotch cannel coal, com with those obtained under 

year’s contracts. This coal is wanted, not merely for Scotch 
gasworks, but also for many places in England, and very consider- 
able quantities of it are exported. In the case of Glasgow, which 
secured statutory powers a few years ago to reduce the illuminating 
standard of its gas, the proportion of cannel coal now used is small, 
and very large quantities of splint coal are substituted. A number 
of contracts for this quality of coal have {just been fixed, among 
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et sur ted, it is felt that the line is in better form, and a more 
opeful future is before it. 

A sign of the times—the lessening activity in coal—is shown by 

the quantity of colliery plant being put into the market. This 








the wire trade for instance, demand has decreased, and the foundries 
complain of low quotations, still the general state of iron business 
may be termed satisfactory. pad gp trade is firm, thanks to a 
limitation of production applied just at the right time. In some 
instances prices have even been slightly raised. The malleable iron 
industry is fairly well off. Most of the orders coming in are for 
construction iron, the year 1891, as —_ have been expected 
turning out most favourable to the building line. In Paris espe. 
cially a brisk activity may be noticed, and the raised prices for 
merchant iron, pve hey &c., have therefore been carried with. 
out questioning. The convention of the rolling mills of the Nord 
has n followed x? a syndicate of the —y mills of the 
districts Meurthe et Moselle, Haute-Marne, and Meuse. By this 
measure the firm tone of the market is expected to be still further 
strengthened. 

The state of the Belgian iron trade has remained most satisfac. 
tory. In the malleable iron branch es ly little business js 
stirring. Pig iron is rather scarce just at present, and prices here 
and there show a slightly rising inclination. Both branches of the 
iron trade are suffering under the high prices of coal and coke, 
Of forty-nine blast furnaces, twenty-three only are in blow ; of 
these fourteen produce 1060 t. forge pig, 3196 t. foundr pig, and 
6432 t. basic per day. In consequence of this the production of 
forge pig fell during the first five months of the year to 164,010 t., 
against 260,250 t. for the same period the Ba? ore. The pro- 
duction of foundry pig amounted to 17,415 t., against 20,230 t. in 
the ay before ; that of basic 62,096 t. against 117,750 t.; on the 
whole 243,521 t., against 398,230 t. 

At a tendering for steel fish-plates, 179f. and 192°50f. have been 
noted, while for iron ne 154f. were given. 

A very dark cloud has been hanging over the Rhenish- Westpha- 
lian iron industry of late, threatening dishonour and distrust to a 
circle much wider than the one immediately concerned. Even if 
it be proved, as in all probability it will, that the accusations 
brought against one of the first concerns in the country had no 
foundation, that they only originated in motives of party and 
—— salen, still the evil may be done before the remedy 


can — > 
Demand and sale on the Rhenish-Westphalian iron market have 





week there are announcements of some at Cockett, Swa 
Cwmbach Colliery—at the Wingfield, Gellygaer, and at Slan- 


amman. 
A ne has been registered to take over and work the Bettws- 
Llantwit Colliery in the Garw Valley. Capital, £10,000 in £10 


s 
An a ew meeting of the Caerphilly Miners’ Association was 
held on Saturday, when several subjects of interest were discussed. 
One was a suggestion from the coalowners that, instead of a 
monthly gg by the lst of the month, a Saturday should be 
substituted. coalowners pointed out the evils which had 
attended this monthly holiday, the gambling and drinking indulged 
in, and the serious loss which resulted both to collier and coal- 
owner. The meeting, while admitting a good deal of this, yet 
thought that benefits had resulted from the holiday, and so 
declined to recommend a change. Another question was the 
feasibility of forming a federation of all trades and unions in 
Wales, and this matter was postponed. 

The iron and steel trades are not in a flourishing condition, but 
some works continue busy, and engineering and foundry establish- 
ments fairly well ag me 

At the Britannia Works, Piligwenlly, Newport, I note that 
Messrs. Richards and Hopkins have just ne a duplex patent 
fuel press, capable of making 120 tons per day. The advantages 
claimed are simplicity in construction, few parts to get out of order, 
is direct in action, and economical in working. The press table is 
circular, and the briquettes are pressed on each side by two 
thus giving double results. Correspondents 
have often inq respecting a good workable press of the kind, 
and this seems, ata time when briquettes are in demand, to well 
meet requirements. 

Business at the chief works has shown an increased steel rail 
trade both from the Newport and Glamorgan districts, and iron 
ore is coming in plentifully, though it cannot be said that there is 
any improvement in that trade, Best Rubio is quoted at 13s. 6d. 
Cardiff and Newport, 13s. 9d. to 14s. Swansea. The Dowlais Co, 
is receiving large quantities. 

Pig iron on ’C nge, Swansea, mid-week, was as follows :— 
Glasgow, 47s. 4}d.; Middlesbrough, 41s. 14d.; hematite, 50s.; 
Welsh bars, £5 10s. to £5 12s. 6d.; steel sheets, £8 to £9; iron, 
£7 5s. to £8 5s.; steel rails, heavy, from £4 10s.; light, from 
£5 10s.; Bessemer bars, from £5 2s, 6d.; Siemens, from £5 7s. 6d. 

Last week showed that the great rush in pt ow exports was 
coming toaclose, The total shipped was only 69,549 boxes ; quantity 
received from works 30,399 only. Stocks are now reduced con- 
siderably, and the principal works are getting ready for the 
sto; , which for many seems inevitable. During this ’ r 
1,784,400 boxes have been _———- to America, weighing 
108,567 tons. This week trade been moderately active, the 

incipal demand being for Bessemer cokes, from 15s. 6d. to 
Te. per box. Forward business is a little better. A good 
deal of concern is being expressed in the Swansea district about 
the situation, and meetings of men and tradesmen are frequent. 
It is expected that the stoppage must have marked effect on all 
industries in the district, and that colliers and steel workers will 
suffer proportionately, and work at the docks be lessened. Tin- 
plate manufacturers admit week agen and pledge themselves to 
start as soon as a reasonable trade ents itself. 

Busy preparations are to be n for the coming tourist season, 
and as usual the Cambrian Co., with the energetic Mr. Conacher 
at the head, is to the front. It has received two new bogie 
engines, and has had built for it, by the Metropolitan C and 
W: Company, a new type of a through carriage for the South 
Wales traffic, containing lavatory accommodation for all passengers. 
This kind of coach, w the Cambrian oe Company has 
been the first to adopt, will certainly be a great advantage to the 
— and should ——— other railways in the same direction, I 

ope to give a full description shortly. 

Patent fuel trade is not so brisk. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


In the general condition of the iron industry of this country 
any change which might be considered of importance has not 
occurred during the week. The improvement lately reported has 
been maintained, but it has remained as it began, only of a partial 
character. A revival in the industry in all the various branches 
has failed to appear. 

week’s business on the Silesian iron market has been of a 
thoroughly quiet eh , which, considering the season of the 





remained pretty much the same as last week. Iron ores are, 
generally speaking, neglected, while Luxemburg minette shows a 
somewhat firmer tone. Pig iron remains quiet, exhibiting scarcely 
any sign of improvement, unless it be here and there small lots 
have been sold more larly than of late. Quotations for the 
different sorts of pig iron are about the same as last week. 
Thore can be no change noticed in the manufactured iron industry, 
the formerly stated slight improvement having been maintained, 
Bars are in moderately good call for home demand ; the absence 
of foreign orders is, however, felt most keenly, and must remain a 
source of oe ae Girders and hoops have not met with any 
change ; the plate business has so far been fairly well employed, 
one or two firms being quite busy. Sheets, also, are experiencing 
a most lively demand, and a firm conviction is entertained that 
prices in this article will soon be further advanced. Latest ten- 
derings for rails may, perhaps, be of some interest. While at 
Breslau M. 127 p.t. has been offered lately, the Saar works, at 
another tendering, went down to M. 125 and even 124p.t. Ata 
tendering for sets of wheels and axles for the Wiirtemburg State 
Railways M. 293 and M. 298 p.t. free Heidelberg were the lowest 
offers, the first having been made by a Belgian works, 

The iron materia], value M. 1,600,000, for the new railway 
station at ane has been secured by the ‘‘ Dortmunder Union,” 


Gutehoffnungshutte in Oberhausen and T, C. Harkort in Duisburg 
having also tendered. 
About a twelvemonth the State Railway Administration, by 


way of a trial, had some of the fourth class passenger wagons fitted 
with benches at the long sides. This appears to have answered 
very well, and so it is intended to aol with this arrangement, 
particularly on those trains which have to go a long ames. 

The weather has not been of a genial character for some time, 
making a gentle fire within doors much more welcome than is 
natural in June, Travelling has not been going on in the accus- 
tomed lively manner; both railway and steamboat companies 
begin to complainof a minus. The uency of shipping on the 
Rhine is curiously illustrated by a statistical return of the officials 
of the movable bridge at Koblenz, According to this there 
passed in 1890 the “ Rhein-Schiffbriicke ” of that place, 3525 
passenger steamers, 2386 steam t OW ee screw steamers, 631 

’ 


**Tauer,” rope or cable steamers, 1 sailing vessels, 332 rafts, 
in all 26,464. Against 1889 there passed more, 24 passenger 
steamers, 464 steam tugs, 1519 sailing vessels, and less 39 rafts. 
The bridge bad in 1890 been removed on account of ice 18 days. 


In 365—18=347 days the bridge had been opened 9015 times, the 
average daily ber of the openings being quite 29, It was 45 
on June 18th, 1890. 








Tue U.S. Navy: Brmppinc ror CRUISER No, 13.—American ship- 
builders turned out in full force to witness the opening of bids for 
the construction of cruiser No, 13, which occurred at the 
Navy Department June lst. There were representatives from the 
well-known firms of Wm. Cramp and Sons, of Philadelphia; the 
Union Ironworks of San Francisco; the Bath Ironworks, of 
Maine; the Columbian Ironworks, of Baltimore, and E. N. 
Palmer and Co., of New York. Three of the five were competitors 
—the Bath Ironworks, at 2,690,000 dols; Cramp and Sons, at 
2,745,000 dols, and the Union Ironworks at 2,793,000. The 
remarkably low bid of the Bath Co. was a great surprise to the fifty 
odd spectators, who had gathered in the large board room to listen 
to the reading of the bids by Col. Remey, who, as legal adviser and 
contract officer of the Department, always presides at these affairs. 
Indeed, all three of the bids caused surprise ; the Union Ironworks 
b it ded by 93,000 dols. the a age oy and the 
Messrs. Cramp because it exceeded by 20,000 dols. the amount of 
their contract for cruiser No. 12, an exact duplicate, which they 
are now building. As all the patterns for No. 12 would be available 
for cruiser No, 13, it was naturally expected that the Messrs. 
Cramp would be able to submit a lower figure on the latter vessel, 
but the result shows that they took the contract for the first vessel 
at a price allowing but little profit. Should the contract be 
awarded the Bath Company, as it probably will be, it is understood 
that they will contract with E. N. Palmer and Co, for the machinery, 
in order to facilitate the completion of the vessel, which, according 
to the conditions of the advertisement, must be ready for trial 
within two years from the date of the contract. The cruiser bid 
for is an exact duplicate of cruiser No. 12, now building by the 
well-known firm of Messrs. Cramp and Sons, of Philadelphia, This 
vessel and its sister-ship, cruiser No. 12, are designed for the 
fastest cruisers in the Navy—vessels that can overhaul and sink any 
merchant vessel now afloat ; and at the same time cope with any un- 
armoured cruiser afloat as yet designed. They are unique in many 








year, can only be termed rs but woe Por Ry 
seems to be decreasing i of rising, and a limitation of make 
is beginning to appear advisable. Orders for bars having come in 
more scantily, the tone of the malleable iron market also is less 
lively than it has been during previous weeks, Plates of all 
descriptions, as well as girders and general construction iron 
continue to find pretty regular sale; there is also a fairly 
export trade doing in these articles, though nothing near so lively 
as it was some weeks hence. Steel makers are satisfactorily 
employed. Railway rolling stock, too, has been rather liberally 
ordered lately. 

On the Austro-Hungarian iron market a quiet but pretty firm 
tendency can be noticed. The old complaint, however, of produc- 
tion exceeding consumption, and of selling prices being unre- 
munerative, is heard here as well as everywhere else. 

In France the favourable condition of iron industry continues, 
and even increases from week to week, Although in some branches, 





respects, especially in their machinery, being the first of their size 
to which three screws have been applied. The following are the 
rincipal dimensions :—Length on load line, 400ft. ; beam, moulded, 
ft.; draught, mean, normal, 23ft.; displacement, 7400 tons; 
sustained sea speed, 21 knots ; maximum , 21 knots ; indicated 
horse-power—sustained— 20,000 ; indicated horse-power—maximum 
—23,000. The machinery consists of three sets of triple-expansion, 
vertical, inverted cylinder engines, driving the triple screws before 
mentioned, the centre screw beingabout 4ft. 6in. below the othertwo. 
The contract requirements for cruiser No. 13 are thesameas those for 
No. 12. She is to make not Jess that 21 knots an hour, maintained for 
four hours, and for every quarter knot over that figure the buildersare 
to receive a premium of 50,000 dols., with an equal Ity for 
deficiencies. There are time penalties stipulated as follows :—For 
each day of the first three months beyond the contract time, 75 dols., 
for each day for the next three months, 150 dols., and for each day 
beyond Dec. 31st, 1893, 200 dols.—U.S. Army and Navy Journal. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 10th, 1891. 


New YORKERS are Sony interested in the 
question of rapid transit. In ex tion of a 
conclusion bevy | arrived at, as an efficient 
system, a great deal of land was sold last week 
in the Harlem district for building purposes. 
This city is certainly in desperate straits regard- 
ing rapid transit, and the engineers do not seem 
to be able to deal with the question in a satisfac- 
tory way. The construction of a tunnel is advo- 
cated by the highest authorities, but pocpety 
holders are opposed to it. Agents for steel rail 


mills in this city report to-day the securing of a 
1 amount of business within the few days, 
and there are negotiations now for large 


lots for 8 in almost all sections of the coun- 
try. Millowners expect to book sufficient busi- 
ness this month to earry them safely through the 
summer, There is a better report this week from 
iron and steel makers in all branches. Manufac- 
turers of structural iron have captured a good 
deal of new business. Heavy orders for merchant 
oar were age at 1°60 to 1‘75. Nails are quoted 
at 1°60; No. 1 foundry, 17°00 dols, to 18°00 dols. ; 
Bessemer, 17°00 dols. to 17°50 dols. at furnace. 
There is a good deal of activity this week in 
— and iead. The companies projected to 
enter upon the manufacture of tin-plate are not 
rosecuting their scheme with much activity. 
money market is in an unsettled condition 
owing to the continued heavy exports of gold. A 
number of commercial failures have occurred, and 
the semi-annual settlements will probably develope 
a good many more. Railway earnings are favour- 
able considering the great decline in business this 
year over last. The falling-off is estimated at 20 
per cent, 








NEW OCOMPANIES. 


THE following companies have just been regis- 
tered :— 


Bremner Machine Company, Limited. 


This company was registered on the 6th inst., 
with a capital of £40,000, in £10 shares, to adopt 
an agreement to be made with R. Watkinson, and 
to acquire and carry on the business of a printers’ 
and stationers’ engineer and machinist carried on 
by R. Watkinson, at Otley, York. The subscribers 
are :— 


“H. Harrild, jun., Westwood, Sydenham .. .. 460 
H. Harrild, Sydenham, engineer .. .. - 500 
*F, Harrld, Orpington, Kent, engineer: 2.500 
“R. Watkinson, y, York, e ee +. 1000 
*A. Watkinson, Otley, e' __ eee 800 
W. Watkinson, ony. eer... 100 
F. W. Musgrave, Otley, engineer 100 


The number of directors is to be four, the first 
being the subscribers denoted by an _ asterisk. 
Remuneration to be fixed at the | meeting. 
Solicitors, Fawcett, Sinclair, ou Halwen Otley 
and ford. Registered office, Otley, York. 


French Horse Nail Company, Limited. 


This company was registered on the 4th inst. 
with a capital of £101,000, divided into 10,000 
ordinary s) of £10 each, and 1000 fully paid 
founders’ of £1 each, to enter into the agreement 
mentioned in clause 3 of the articles, to acquire 
and develope patents capable of being used in the 
manufacture of nails, and to carry on the business 
of manufacturers of and dealers in nails, iron- 
founders, and fitters, machine and engineering 
toolmakers, mechanical engineers, &c. The 
subscribers are :— 


H. P. Richards, Wardrobe-chambers, Doctors’ 


Gomenens,. TG, . ssc) se 08 40 ic 1 

J. Alston, 26, Clephane-road, Canonbury, N. 1 
A. E. Cocks, 8, Ferron-road, Clay ee ee 1 
W. B. Bonner, Alconbury-road, 1 
H. H. Richards, 56, Oakfield-road, : 
1 


A. F. Gray, 11, John-street, Mayfair .. .. 
N. G. Browne, 9, Osborne-street, Brighton .. 

The number of directors is not to be less than 
three, nor more than seven ; the first to be the 
above subscribers, Qualification £100. Remunera- 
tion £300 perannum, V. J. Barton, of 15, Wal- 
brook, is to be manager for three years with a 
salary of £300 per annum. Solicitor, H. P. 
Richards, Wardrobe-chambers, Doctors’ Com- 
mons, E.C. Registered offices, Wardrobe-cham- 
bers, Queen Victoria-street, E.C, 





J. B. Freeman's Patent Innocuous White Lead 
Company, Limited. 

This company was registered on the 4th inst. 
with a capital of £25,000, in £1 shares (of which 
3000 are founders’), to adopt an ment dated 
14th May, 1891, bet . B of the 
one part, and J Cloudsley (for the company) of 
the other part, and to carry on the manufacture 
and sale of white lead as carried on by J. B. Free- 
man, at Hatcham-road, Old Kent-road, 8.E, The 
subscribers are:— ” 
8. A. faty 125, Melbourne-road, Champion- 
J. Cloudsley, 18, Cullum-street, E.0., merchant 
J. B. Freeman, White Hart-lane, Tottenham .. 
R. Pybus, Myton House, Crouch-hill, N. 
J. Wilkinson, 186, Shoreditch, E., h ee 
J. bi 27, Leadenhall-street, E.C., accoun- 
J. Pedley, 28, Bush-lane, E.C., solicitor 

The number of directors is not to be less than 
three, nor more than seven; the first being 
the first five subscribers. Qualification £200. 
Remuneration to be fixed at the general ogg 
but is not to be phe Arg ae each, 
a Pedley, May, and Fletcher, 23, Bush- 
ane, &.U, 





+ 





ee) 





Peninsular California Railway Company, Limited. 

This company was registered on the 4th inst., 
with a capital of ,000, in £10 shares, to 
acquire from the Government of Mexico, or pur- 
chase from the Mexican Land and Colonisation 
Company, Limited, concessions to construct and 
work railways in the peninsula of Lower California 
and in all other parts of Mexico, or to procure 
such construction and working; to construct and 
equip with all necessary and proper rolling-stock, 





stations, sidings, wharves, telegraphs, &., to 
maintain and work the said railways and public 
works, and to construct, establish, maintain, and 
work any roads, electric lines, mining operations, 
&c, The subscribers are:— 


Sir E. G. Jenkinson, K.C.B., 47, Finsbury-circus, 
J. Allen, 79, Mostyn-road, Brixton, 8.W. 
J. W. Ward, 85, Beauchamp-road, —.. os 
82, Oberstein-road, Wandsworth 
E. G. Farish, 57}, Old Broad-street, E.C., solicitor 
8. Englefield, 91, Ivydale-road, Waverley Park .. 1 
The number of directors is not to be less than 
three, nor more than seven. Qualification not 
specified. Remuneration £200 each per annum. 
licitors, Norton, Rose, Norton, and Co., 574, 
Old Broad-street, E.C. Registered office, 47, 
Finsbury-circus, EC, 


Ss 
a 
tt tat et tet et 


Phosphate Alkali and Chlorine Company, Limited. 

This company was istered on the 8th inst., 
with a capital of £45,000, in £10 shares, which 
are divided as follows:—1500 preference, 2000 
ordinary, 500 deferred, and 500 patentees’ shares, 


to acquire all the business of the Lancashire 
Alkali and Sulpbur Company, Limited, to take 
over an indenture made bet the last-named 





company, J. W. Davidson, and F, W. Marsh, and 
J. Simpson, and to carry on the business of phos- 
phate alkali manufacturers, &c. The subscribers 
are :— 


J. Simpson, 8a, Rumford-place, Live Ames 
J. Hirsch, 11, aula... 
8. Davies, 3, School-lane, Liv oe a 
J. Morron, 8a, Rumford-place, Live: Bes 
W. T. Fiddes, 2, Park-road West, Birkenhead 
8. Smith, 19, Oldham-road, Liverpool .. .. 
A. T. Smith, treet, Liverpool .. .. .. 

The number of directors is not to be less than 
three, nor more than seven; the first to be 
nominated by the subscribers. Qualification 50 
shares, Remuneration to be fixed at the general 
meeting. Registered by Jordan and Sons, 120, 
Chancery-lane, W.C. 


at et ek tt et et 


British Ventilating Company, Limited. 

This company was registered on the 3rd inst.» 
with a capital of £3000 in £1 shares, to —_ on 
the business of ventilation, heating, coo ing: 
lighting, fire extinguishing, and sanitation in all 
- eens and as applied to building, and also 

ships. 

Le red without special articles by F. Prince, 
1, Quality-court, E.C. 








LIVERPOOL ENGINEERING SociETY.—The Coun- 
cil have much pleasure in announcing that arrange- 
ments will be made for the following summer ex- 
eee June 27th—The Thirlmere 
Aqueduct, by the kind permission of the engi- 
neer, Geo. H. Hills, Esq., M. Inst. C.E, Monday, 
August 3rd—The Dore and Chinley Railway (Mid- 
land Railway, Derbyshire), by the kind permission 
of the engineer, J. Somes Story -» M. Inst. 
C.E. Saturday, September 12th—The Norton 
Water Tower, by the kind permission of the engi- 
neer, George F. Deacon, Esq., M. Inst. C.E. 

SEWAGE PURIFICATION AT NUNEATON.—Major- 
General C. Phipps-Carey, R.E., of the Local 
Government Board, held a public inquiry at the 
Town Hall, Nuneaton, on the 3rd instant, about 
the application of the Nuneaton Local Board 
for aloan to improve their sewage works and carry 
out the ferrozone and polarite process of sewage 
treatment of the International Water and Sewage 
Purification Company, of 7, Victoria-street, West- 
minster. Heretofore the Nuneaton sewage has 
been treated by the lime and alumina process, 
which had failed to give satisfaction and caused 
grave complaints to be made, With a view to 
prevent the nuisance complained of, the Nun- 
eaton Local Board have experimentally tried the 
International Company’s system of purification 
with satisfactory results, and thereupon decided 
to adopt that system of sewage treatment. Mr. J. 


8. Pickering, C.E., engineer and surveyor to the 
Nuneaton rd, explained the plans proposed to 
be adopted. Mr. Frank Candy, managing 


director of the International Company, gave 
information about the system of purification 
intended to be carried out. At the conclusion of 
the inquiry the i t d that he 
should report favourably on the proposal of the 
Nuneaton Local Board to carry out the Inter- 
national Company’s system of sewage purifica- 
tion. Tenders have been accepted for construc- 
tion of the works, which will cost much less than 
a sewage farm. 

AN AMERICAN WARSHIP ON FrirE.—A Dalziel 
telegram from New York says that the new 
United States cruiser Philadelphia, at present in 
dock in the navy yard at Brook! » was discovered 
to be on fire on Monday afternoon, causing great 
excitement in the vicinity, as she was known to 
have a store of ammunition on board. The fire was 
found to be in the provision room, three decks 
below the fran ag deck, and adjoining the 
magazine, = James, captain of the hold, 
went to the forehold at 1 o'clock, and whether he 
lit a lamp and set fire to the tar which was stored 
in that compartment, or was smoking there in 
disobedience to orders, cannot be ascertained until 
he recovers, if he ever does. He was fearfull 
burned, and it is thought he cannot live, k 
number of the officers and men were overcome by 
the heat while fighting the flames between decks 
without guard or protection of any kind. The 
first known of the matter was a muffled report in 
the direction of the magazine. Less than a 
minute afterwards flames leaped from the forward 
hatchway. The ard gave the alarm, and 
summoned the ship’s fire brigade. Several men 
rushed below to find James, who was brought up 
on deck with his hair burned from his head, while 
the flesh peeled from his face and arms. His two 
rescuers were also burned. Hundreds of tons of 
water were thrown into the blazing compartment, 
while the hatches were tightly closed. All the 
time the knowledge was in possession of all hands 
that they were standing on a mine which might 
explode at any moment. When the hatches were 
opened two hours later, it was found that forty 
barrels of provisions had been burned, and a 
= quantity had been rendered useless by the 
water, 








THE PATENT JOURNAL. 
Condensed from “' The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 

#8 Whee setae aoe | been ‘‘communicated” the 
name address communicating party 
printed in italics. ea 

4th June, 1891. 


9451. Pweumatic Tuses, G. Juzan and A. Buchin, 
Cauderan prés Bordeaux. 

9452. Looms for Wzavina, L. Atock, London. 

9458. ADJUSTABLE CLAWKER Rops, 2. Pickles and 
R. Hartley, London. 

9454. Savery Bicycies and other Cycuzs, A. E. Price, 


9455. Spapes and other ImpLements, W. P. Thompson. 





. Gayon p 
9456. PARTITIONS, &c., for Snips, &., W. B. Bragg, 
iv 


9457. Separatinc Oxycen from Arr, J. H. Parkinson, 
Manchester. 

9458. TREATING PERMANGANATE Of Potasu, J. H. Par- 
kinson, Manchester. 

9459. Screws, &., M. A. Frearson and J. 8. Orton, 
Birmingham. 

ty dl ee &c., M. A. Frearson and J. 8. Orton, 


9461. Sedona, &c., M. A. Frearson and J. 8. Orton, 


9462. Evecrro-static Switcn and Inpicator, A. 
U. Alcock, Manchester. 

9468. CarriaGE, Car, and Wacon Coup.ines, E. W. M. 
— Glasgow. 

9464. Sasu Fastener, J. H. Gough, London. 

9465. Emprocation, &c., H. Singleton and F. Clay, 


London. 

9466. Tires, F. J. J. Glynn and W. W. Johnson. 

9467. Water-ticut Joint for Hose, &c., T. Baylis, 
Redditch. 


9468. SEPARATING Ti, J. G. H. and C. T. Batchelor, 
Cardiff. 


9469. Pickine Morion, 8. H. Pilkington, Manchester. 
9470. Empossinc upon Parer, R. Lanham and D. Gul- 
land, London. 
= Damask, &c., Fasrics, D. D. Leitch, 
elfast. 
9472. Door Latcues, W. M. Trousdale, Harrogate. 
-_. Pyevumatic PowER Hammers, H. Broadbent, 


lax. 
9474, Inpicators, R. H. Smith, Birmingham. 
9475. Prerarinc Yary, W. H. Brown and J. Balfe, 


London. 

9476. Loopma, &c., the Exps of Wires, H. Taylor, 
London, 

9477. Ain Vatves for Foorsa.ts, &c., R. G. Barlow, 
London. 


9478. Partour Game, W. Bentley, W. Whiteley, and 
A. B, Wolfenden, Halifax. 

9479. Curtinc Racs, &c., A. Masson and R, Scott, 
London. 

9480. Trawis, W. P. English, London. 

9481. Propre.iine Cycuizs, J. E. Brett, London. 

9482. Dryinc AnimaL Marrers, W. E. Rowlands, 


Liv 1. 
9483. aseveceunme, &c., of Lace, H. Hill, Notting- 
9484, ComBINED Feep-waTer Heater, &c., T. Hosking, 
Liverpoo! 
9485. Sarery Fuse Icnitinc, T. Holmes, Shirland, 
Alfreton. 


near 

9486. Stoppers of Borrues, F. W. Fletcher, Enfield. 

9487. Cottar Stirrenrne Ciroru, J. H. Brownson, 
Santas. 

9488. Looms, W. F. Scheidt, Manchester. 

9489. Pickers for use in Looms, T. Oxley, Manchester. 

9490. Funnet, A. Hurd, W. Franklin, J. Laws, and 
W. Hurd, London. 

9491. Distnrectine Powner, T. H. Williams, Ockbrook, 


near by. 

9492. Distsrectinc Powper, T. H. Williams, Ockbrook, 
near bo 

9498. WarerProor TorcaP for Boots, &c., A. Savage, 
London. 


9494. Cycie Horns, A. Jackson, London. 

9495. Securinc Envevores, H. Southall, London. 

9496. Fruir GaTHerer, H. Ingram, London. 

9497. Lire-savinc Bett, W. Beddoes.—(F. W. Woods, 
Australia.) 

9498. Drivinc Puirys, A. Cameron, jun., Glasgow. 

9499. Boots, W. J. A. Donald, G we 

9500. Water Merers, E. Schinzel, London. 

9501. Vatves for Preumatic Tires, W. H. Kitto, 
London, 

9502. Cork Rounpine Macurnes, F. Mitchell, London. 

9503. Percussion Fuses, H. T. Ashton, London. 

9504. Puncues, F. N. Simmonds, London. 

a PortaBLE Fouipinc TaBLe Top, E. and F. 


hardson, on. 

9506. Roap Carts, N. H. Hill, London. 

9507. Exectric Stop Motion for Encines, C. A. Day- 
ton, London. 

9508. Tastes, C. Levey, London. 

9509. Foo Sianauine at Sza, R. Crosby and J. Spiri- 
dion, London. 

9510. Covers for Booxs, J. Dobson and Mansell, Hunt, 


gy Ric po teagg ndon. 

9511. SLEEVE L A. Eisen, London. 

9512. ADVERTISING TaBLETs, W. H. Power, London. 
9518. Matcu Boxgs, G. Knight.—(J. C. Mandy, India.) 
9514. Mouruprece for C1GARETTEs and CicaRs, E: Coen, 


London. 
9515. Cones for Hat Boptss, B. J. Brown, junior, 


ndon. 
9516. Sas Fastener, T. C. Clark, London. 
9517. Sussectinc Grain to CurRENTs of Air, F. E. V. 


es, Lon 5 
9518. CIGAR-ROLLING MACHINES, 
London. 
9519. Steam Enoines, E. Edwards, London. 
9520. APPLYING SLats to Wess of Canvas, G. G. M. 
Hardingham.—(C. H. McCormick, United States.) 
9521. ieee Ciosinc Gates, J. H. Galbraith, 
ndon, 
9522. ELECTRO-MAGNETIC Motors, W. Stanley, jun., and 
J. F. Kelly, London. 
9528. Printinc Sueet, H. Nehmer, London. 
9524. TeLEPHoNx Circuits, W. Stanley, jun., and J. F. 
Kelly, London. 
9525. Macutne for Curtine Leatuer, &c., J. Mompo, 
on. 


W. Bergemann, 


5th June, 1891. 


9526. Ware Leap, L. Labois, London. 
9527. SHeer Rack and MANGER ComBINED, T. Yates, 


e 
9528. Fisaine Reet, P. Drummond and 8. Allcock, 


9529. Gas Cooxine Stoves, Unsworth and Richmond, 
Manchester. 

9530. Coatinc ProsrHorus, A. E. Harrison and H. 

na, Staffordshire. 

9581. Workine Stones, I, Giraud and I. G. Marini, 
London. 

9532. Securine Stoprers to Bort.ies, J. R. Hickson, 
Dublin. 


9588, Crosinc RatLway CarRiaGE Doors, M. Carmody, 


or’ m. 

9534. Mretat Tasiets for Securinc MILK Cans, &c., 
A. Jenkins, London. 

9535. SHutriE Curcks for Looms, J. Whithan, London. 

9536. Butrons and Fasteners, J. McDonald, London. 

9537. Lerrer-Boxes, C. B. M. Chambré.—(@. Harvey, 
Manitoba.) 

9538. RaNnGr Finpina, M. Snee, Dublin. 

9539. INSTRUMENTS for use in SuRvEyiNG, H. Davies, 
Bristol. 

a Grip Jost for Woopwork, &c., T. Jacob, 


mdon. 
9541. Fastentnes for Doors, &c., 8. Hill, Birmingham. 





9542. Rerarnine Currs in Position, C. H. White, jun., 
London, 


9548. Generation of Steam, F. Hoyer, Liverpool. 
9544. Manuracture of Croquer Ma.izets, A. J. 


Altman, London. 
9545. Envevore F. J. B. Massey, Bi 


'ASTENER, urniey. 
ba 08 L gee ee a Crock Stanps, E. Davies and 
Company, Birmingham. 
9547. bow for MILKING MACHINES, A. Shiels and W. 
lasgow. 
9548. Pickers, W. Watt, G. A. Kershaw, and W. Har- 
greaves, Halifax. 
a ene for DRawinG Fisres, W. Thompson, 
9550. GAS-EXHAUSTING Macuinery, W. I. Ellis, Man- 
chester. 
9551. Corset Dress Busxk Coverinc, W. H. Slade, 


on. 

9552. Lamp, J. W. Johns, Leith. 

9558. Locxstirch We.tinc Macuing, J. Penhale, 
di 


on. 
9554. Bieacuinc Raw Corroy, &c., J. Horrocks, 
Lond 


on. 

9555. ELecrropes for Arc Lamps, J. E. A. Gwynne, 
London. 

9556. Boot and SHoz Maxers’ Size Sticks, W. York, 
London. 


9557. Pince-nez or DouBLe Eye-Giasses, J.8. Johnson, 


9558. Enorne, A. A. Watkins, Blackheath. 
9559. AppLyinc Drivixc Betts to Putteys, E. 
Hamm: London. 
9560. Castrvc Buuiets, B. R. Banks, London. 
9561. Recoverinc Carsonic Acip Gas, W. Walker, 
id 


on. 

9562, Construction of Roapways, A. J. Browne, 
London. 

9568. VENTILATION of Sips or Vessets, W. T. Sugg, 
London. 

9564. | - or Ratsinc Liquips, T. Richard, 


London. 
9565. Fitters, E. Perrett, London. 


9566. SpiasHERs or Mup Guarps, J. Anderssen, 
di 
9567. rh Press: B. F. Nicholas, London. 


9568. Raw Cuarrs, G. B. er, on. 
9569. CooLine SiaBs for ConyEecTIonERs, G. 8. Collum, 
di 


London. 
9570. om Guive Prates, &c., E. Leblond, Liver- 
9571, Burrows, Bra, or the like, M. Stuart, Liver- 
952. a Carrs, and Sroots, W. A. Harris, Liver- 
9578. TREATING Am™MontaTeD Brine, G. I. J. Wells, 
Liverpoo! 
9574. Bate Fastenrnes or Tres, H. Clotworthy, Liver- 


1. 
ots. Maxine Carsonic Acip Gas, D. Rylands, 
Barnsley. ‘ 
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9576. Covpitinc Ramtway Carriaces, A. A. Govan, 
G 


9577. Cameras, A. Dvorak, Burnley. 

9578. VENTILATORS or ExTractine Cow 1s, J. D. Fryer, 
London. 

9579. CONVERTING REcrPpROcATING into Rorary Motion, 
L Soucheire, London. 

9580. Boriinc Ecos, T. Warsop, Nottingham. 

9581. New Game, C. F. Egelstaff, Bristol. ) 

9582, Cornice Pots Fitrines, C. J. Harcourt, Bir- 


mingham. 

9588. CoMPREssING and Exsavstinc Air, I. Shone and 
E. Ault, Liverpool. 

9584. Lasts for Boots, H. Wiirz and R. Heinhaus, 
Lond: 


on. 
9585. TrrEs for Bicycizs, &c., W. R. Briggs, London. 
9586. Securninc Enps of Canvas, R. mis, Bir- 


9587. ComBINED Compasses and Toy Microscope, A. 
and L. Myers, Bi: 

9588. Boctss, &c., for Hay Crops, C. Weir, Glasgow. 

9589. Paint, R. D. Burn, Newcastle-on-Tyne. 

9590. Copyine Music, E. Ball, Walsall. 

9591. PHoroGRaPHING Enocrngerinc Drawines, &c., 
W. Palmer, Glasgow. 

9592. THicKENING the Ences of Jackets, R. Jackson, 

9593. ADVERTISING, &c., by ELectrric CurREnT, J. T. 

on. 


Newell, London. 
9594. CLEANING Knives, J. W. Stephens and A. 8. 
Ewing, Leicester. 

9595. Oars, &c., for Rowrse Boats, R. Renfrew 
iy ; 
9596. Recovery of Waste Heat, J. J. Barlow, White- 

field. 


e! 
9597. Woven Wire Mattresses, T. E. and A. E. Wale, 
Birmingham. 


9598. Gauces for Centrermnc Lenses, W. L. Wise.— 
(A. L. Smith, United States.) 

9599. Drivinc MecuanismM, F. R. von Mertens, London. 

9600. Exp.ess Cuarn, L. Gautier, London. 

9601. Cors OpxratTinc Macutines, C. F. A. Roell, 


London. 

9602. Casks and Barres, T. G. Stevens and J. Baker, 
Swanscombe. 

9608. AUTOMATICALLY SuppLyinc Frep Warer, A. J. 
Boult —(E. Laillet, France.) 

9604. Frttinc Lamps, J. Moore, J. Anderson, J. Taylor, 
and R. L. Reade, Liverpool. 

9605. Stop Stonzs, W. A. Walker, Manchester. 

9606. Hotpinc TELEPHONE EIvERS, W. P. Thomp- 
son.—{S&. Stein, jun., a 

9607. HypRavLic APPARA’ . James, London. 

9608. AUTOMATIC PRESSURE jULATOR for Gas, &c., 
H. Quatrebard, London. 

9609. CLEANING Tin or TERNE Puares, C. G. Biggs and 
J. Thomas, London. 

9610. ADVERTISING and SieNaLiine at Nicut, M. Page 
and A. McDonald, London. 

9611. Szats, 8. Foxon, Sheffield. 

9612. Tack-DRIVING MecHanism, G. G. M. Harding- 
ham.—(C. H. McCormick, United ae 

a and other Frames, 8. Hulme, Man- 

r. 


9614. New Game, R. H. Tickell, Somersetshire. 


9617. Boors, W. Barber, London. 
9618. Brakes for Rartway Wacons, E. Stevenson, 


on. 
9619. Preventine Insury to Anrmats, T. H. Cawdle, 
on. 
9620. Rartway SicNaALLine Apparatus, A. G. Walker, 
London. 


9621. Lamps, 8S. A. Johnson, London. 

9622. PeramBuaTors, T. H. B. Black, Glasgow. 

9628. OpeninG Botties, W. H. Woolley and P. I. 
Bloomfield, Birmingham. 

9624. Preservinc Tannin, W. and J. Crowther, 


wsbury. 
9625, Heatinc Bakers’, &c., Ovens, J. L. W. Olsen, 
ndon. 
9626. GramopHones, O. Imray.—(Kdmmer and Co, 
mn 


Germany. 

9627. THEANO-BLEOTRIO Barrenrtgs, C. D, Abel.—{R. J. 
Giilcher and J. Pintsch, Germany.) 

9628. NecaTivk ELEMENTS of Vo.Taic Batreries, D. 
G. Fi rald, London. 

9629. NecativE ELements of Vottaic Batrertes, D. 
G. FitzGerald, London. 

9630. INSTRUMENT for MEasuRING Depressions, &c , 
J. Wells, London. 

9631. Water Circunation, W. C. Owston, Carleton, 
near Pontefract. 

9682. Rartways for TRANSPORTING Surps, E. Edwards. 
—(N. Dymcoff, Turkey.) 

9633. Naixs, &c., L. Wurzburg, London. 

9634. Batancine the Frac Poie of a Gotr Hote, 
W. H. W. Taylor, Scarborough. 

9685. —* for Vessets, F. B. Shuttleworth, 

mdon, 
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9636. Propuction of BLack Azo CoLours upon FiBREs, 
'B Wille. —(Farbenaorsen vormals Friedrich Bayer 


<3 Avromatic ELECTRIC Conrtro., H. Alabaster and 
T. E. Gatehouse, London. 

9638. DRawinc Liquips, J. G. Locks, Kingston-on- 
Thames. 

—-. aon of Evecrrica, Conpuctors, W. C. 

ion. 

9640. HypRavuic Presses, H. H. Lake.—(Die Actien 
Geselischast Grusonwerk, Germany.) 

9641. APPARATUS for CONVEYING Lerrers, J. G. Sénac, 
London. 


9642. Exvecrric Lamps, H. Watt, London. 

9643. VeLocipepes, J. Rath, London. 

9644. Necktie Fastener, W. H. Horn. —(J. Metz, J. W. 
Mitchell, and H. L. Aulis, —— States.) 

9645. Rar Spite e, W. H. Horn.—{(W. L. Weller and 
EB. B. Mann, United States.) 

9646. Propuction of Carsonic Acip, E. Luhmann, 
London. 

9647. Comprxep Cuttine, &c., Diz, G. H. Maddin and 
G. Selman, London. 

9648. StamMPED Saxeune on Carp, G. H. Maddin and 
G. Selman, London. 

9649. HARNESS ATTACHMENTS, F. W. Green and G. A. 
Swann, London. 
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9650. Non-suippinc Pyeumartic Tirg, J. B. Smith and 
T. Cree, East Fleetwood. 

9651. MEASURING Ligvurps and Powprrs, J. Scholes and 
H. ©. Scholes, Leicester. 

9652. Copper Tuses for E.ecrrotysis, A. Watt, 
London. 

9653. CourLines, C. Agthe and Allgemeine Elektrici- 
tiits-Gesellschaft, London. 

9654. New Fastener for Improvep Buttons, A. Deacon, 
Birmingham. 


9655. AvromatTic Brakes for PreRamBu.ators, H. 
Bailey, London. 
9556. Rasps for Skin, Learner, &c., G. Hookham, 
oh 
PorTABLE Hart or Cap Susrenper, A. Homberg, 


a 
9568. Fixinc Lawn Tennis Poues, J. E. Shires, Leeds. 
9659. Drawryc Squares to Scaus, J. C. Hollings, 
Londen. 
9630. Discuarcrye Frre-arms, H. Edler, Manchester. 
9661. PLayine BacaTe.ye, L. Harris and F. W. Hain 


eS, 
ion. 

9662. Sash and Casement Fasteners, W. Bates, 
London. 


9663. ae for Maxine Cuarns, R. Patton, 


9664. —_ Reversinc Vatves, B. D. Healey, 
Bamber Bri 

9665. SEPARATING Sucar Massss, E. Riiescher, 
London. 

9666. Draucat Apparatus, W. C. Munroe and G. W. 
Hall, London. 

9667. Sewrsc Macurves, J. Hardman and J. E. 

M it, London. 

9668. TRawL Heaps, G. H. Huteson and J. Huteson, 
London. 

9669 Covers or Lips of Tearors, W. Johnson, Long- 
port 

9670. CaRBonistnc Reross, The Sewage Purification 
Company, Ld., and H. B J , Liverpool. 

9671. eeeneeiae: American ator Company.— 
my Brothers and Co., United States.) 
a ETUAL SELF-SETTING _— H. D. Mawie, 

mdon. 

—= Dour Heppiz, R. Wharton and J. B. Patterson, 

_ cKinc UP Potators from Som, W. J. Burgess, 


ynn. 
9675. Snips’ Recorprse Compasses, J. Hope, Liver- 


9676. VaLves, J. Broadfoot, Glasgow. 

9677. Starts, J. Bonney, London. 

9678. VeLocirepss, E. Patry, Lond 

= Les, &c., J. Y. Fohnaee. —(F. J. Choles, 


9680. CLeaninc Knives, W. Kiersch, London. 

9681. VeLocrrpepes, A. W. White and C. W. Gauntlett, 
London. 

9682. Game, W. Stranders, London. 

9683. ane, = 3D D. el and A. Walker, 
London. 

9684. Srretcumnc VELLUM on [Basvos, A. J. Wilms- 
hurst, London. 

9685. Workinc Gear for Bicycizs, L. A. Lopez, 


don. 
9686. AnmouR Prates, A. Longsdon.—{F. Asthiwer, 
Germany. 
— Piares for Suips of War, W. L. Price, 


9688. Maxine Non-conpuctinc Mats, A. H. Smith, 
London. 


9689 ore PLYING Depotaristnc Liquips, V. Jeanty, 
London. 

9690. Recisterrnc the Troe in Races, H. G. Martin, 
Forest Hill. 


9691. Bens for LirnocrarHic P.iates, C. Pollard, 


on. 
9692. ae Cooxiyc Apparatus, M. C. Goulas, 


on. 

9693. Cases or Hotprrs for Neepies, T. Jones, jun., 
London. 

9694. CenrrirvcaL Spgeep Gear for Cycies, F. G. 
Adams, Plumstead. 


9695. Stanps or Supports for Bicyciss, J. J. Miiller, 
London. 


9696. TreaTinc Fisrous MaTEeRiais, W. Whitaker and 


G. E. Donisthorpe, London. 
697. FLEexis_e ULERS, K. A. Lingner and G. W. 
, London. 


9698. Fire-kiwpiers, A. J. Boult.—(B. B. Jenkins, 
Canada.) 

9699. Sotrraires or Srups, J. C. Harkness and C. 
Slater, Liverpool. 

9700. Stoves, L. Kubala, London. 

9701. Apparatus for ApveRTisinc J. W. T. Stephens 
and G. H. Shouler, London. 

9702. Fistsuinc and Giazinc Corroyx, F. Whowell, 
Manchester. 


oa Masvre Disteisutinc Macurygs, J. E. Fischer, 


<a G. Dunn and W. Goodacre, London. 

. PROPELLER, B. W. Maughan, London. 

. TorPeposs, C. G. Neat, London. 

7. Ratcuer Drituis, G. L. Evatt, London. 

2. ram of Rerractory Ores, C. J. Fauvel, 





9709. ol H. V. ae Onn” London. 

9710. VewtiLators, E. 4 oye London. 

9711. Vacuum Pumps, H. Lake.{W. E. Nikerson, 
United States.) 

9712. Rotary Vacccm Pumps, H. H. Lake.—(W. E. 
Nikerson, United States.) 

9713. Vacuum Pumps, H. H. Lake.—(A. Berrenberg and 
W. E. Nikerson, United States.) 

9714. Instantaneous Liqurp Rerricerator, C. Brezzo, 
London. 

9th June, 1891. 

9715. Rotary Stamp Supriier, &., G. Ashford, 
Newpx 

9716. ILLUMINatrING Gas, J. F. Allen, ee 

9717. Wixpow Buinp Corp Hoiper, L. Rintoul, 
Falkirk. 

9718. Borers, J. Mather and J. Kitchen, Derby. 

9719. Wueets of VeLocipepss, J. Lees, Belfast. 

9720. Exveorgs, H. F. Post. , Manchester. 

9721. Drawers or Pants, J. How, London. 

9722. Jomsuvc Fexce Wines, H. z. 8. Brown, Die el 

9723. ARTICLEs of ADOERNMENT, F. 
Norwich. 

9724. Arpinc the Drivinc Powrr of Bicycues, &c., 

. and R. Harrison, Preston. 
9725. Lire-savine at Sea, M. Bibbero, Blackpool. 
9726. Tozacco Pires, E. M. Taylor, Manchester. ; 





9727. | nem od Tips to Cusrs, A. Lait, Leicester. 
9728. Sprinc Seat Priiar for Bicycwss, T. Williams 


9729. FIRE-LIG M. Pickford, Exeter. 
nz, W. Bowker, sen., and J. R. 


9730. CrcoLe WHEEL 
wker, Preston. 
-. Avromaric Feep for Steam Boiters, W. Burns, 
9782. eames Acip Gas, D. Rylands, Barnsley. 
9733. Suurrers for Fire-cratss, W. H. Vance, 


London. 
cmos Exvectric Macuinss, W. Aldred, Shef- 


9735. Pressure Generators, J. Southall, Worcester. 
9736. Preumatic Warts, 8. Bunting, 
—. a Sor Macurery, J. and J. W. Sharp, 


eras Knives he Currine Fasrics, J. J. Mann, Man- 

chester. 

9789. Comers of Carpinc Enorness, C. Etchells, Man- 
chester. 

9740. Music Stanps, H. A. Byng, Ipswich. 

9741. Brakes for VELOcIPEDEs, .” Litchfield, jun., 


9742. Guarp for Carvine Lge A. Payne, London. 
9743. Crcak Houpers, J. D. de Benjumea, London. 
9744. CoUNTER en tebe for Takixc ImpPREssions, 
O. P. Lochmann, London. 
745. Propucine | cr all Designs on MIRRORs, 
L. Lederer, London. 
9746. RoLuine Mi. for Treatine Cereaxs, H. Simon, 


mdon. 
9747. Harp Nevrrat Resins, H. Beck.—(B. Schaal, 
Germany.) 
oS. See for RatLway Carriaces, H. Bernard, 
on. 


9749. Nursine Bortuss, C. C. Balston, London. 

9750. Tgacninc ARITHMETIC, J. Denison, London. 
9751. MecuanicaL Movements, W. Suess, London. 
9752. Venice WHEE Ls, A. C. Mather, London. 

9753. GrocraPHicaL Giopes, R. W. Barker.—(A. L. 

Silvernail, United States.) 

9754. Hance for Picrurss, L. J. Wylie, London. 
9755. Automatic Stop Vatve, T. Fogg, London. 

9756. Sprinc WuHeEevsaRrows, A. Taylor, London. 
9757. CLEANING Merats, R. Heathfield, Birmingham. 
9758. TREATMENT of WHEATEN FLov:! R, R. Smith, 

London. 

9759. Rerricrrators, C. F. Miller and A W. Carlile, 

Birmingham. 

9760. Empromery Macuinss, R. Weiss, London. 
9761. Boor Parise Macuinges, W. R. Mudd and A. 
Pochin, London. 
9762. - aaa or Srorace Batreriss, 8. C. Currie, 
ndon. 
9763. Extraction of Hops, W. P. Thompson.—{J/. F. 
Theurer, United States.) 
9764. Exvetore Moisteners, &c., A. J. Ingraham, 

London. 

9765. Warp OreRaTinc MecuanisM, W. Talbot, London. 
9766. Rotary Eyoryss, 8. G. Brosius, London. 

9767. ee RATORY —* > E. C. Johnson, London. 
9768. sx Sox W. White, London. 

9769. oon MPOSITION Fasric, A. M. Clark.— 

(The Pantasote Leather Company, United States.) 

9770. aca ERSIBLE SHint Front, T. J. Berriman, 


mdon. 
9771. Manuractcre of Axie Cups, A. Oldbury, 
London. 
9772. PRESSURE-REDUCING VALvss, G. Kraiss, London. 
773. PLactne Tuses upon the Sprxpies of Muss, H. 


Krissmanek and J. Gideon, London. 
9774. Vatves for Caemicat Liqtips, [C. D. Martin, 
London. 


9775. Burrons, E. Turck, London. 
9776. DRILLInc ATTACHMENT, O. Beck, London. 


9777. Borriss, J. T. Ford, London. 


a Construction of Gas HoLpers, E. Freund, 
9779. Visratinc Tonouss, M. F. F. Bellier, London. 


aon 


- % ReEcovERING METALS from their OREs, Y. Noad, 
C. Minns, and P. H. Stevens, London. 

9785. Maxine Grass, W. Walker, London. 

9786. a Carsponic Acip Gas, W. Walker, 


9787. Rename Rops, H. T. Ste London. 

9788. Piumss and vELS, . J. Garner and T. 
Connaughton, London. 

9789. Wasser for femme, T. P. Lomas and W. R. 
Pether, London. 

9790. OxycewaTep Water, V. H. Vincent, London. 

9791. Carson Execrropss, J. Greenwood, London. 

9792. Stoprers for Bottiss, &c., G. C. Clark, London. 

"London. for RacCKING-oFF WINEs, &c., F. A. Roche, 
9794. — H. H. Lake.—(J. United 
States. 

9795. Wrraprawine Liquips from Bort iszs, J. Conte, 
London. 

9796. Compounp for Treatinc Fve.t, H. H. Lake.— 
(The Standard Coal and Fuel Company, United States.) 

9797. Type Bevts used in Time Datine Stamps, H. H. 
Lake.—(S. H. Hoggson and W. H. Stevenson, United 
States.) 

9798. Game or Puzzie, J. Partington, London. 

9799. SasH Fastener, F. Weldon, London. 

9800. Tor Game, G. E. Brown, London. 

9801. Steeve Covur.ets, T. Lamb, London. 

- Topacco Prrg, R. Logan, London. 

9803. Ga_vanic Batrertess, W. J. Engledue, London. 

. CoLLaR and other Stuns, G. Armfield, London. 
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5. Vipratine Enorxes, T. Hawkins, London. 

. Macutves for Sewinc Sxeets of Books, I. Nasch, 
London. 

9807. Loapinc Vesszis, G. Taylor, Penarth. 

9808. PREVENTING heirs from Prickine, J. and A 
Robinson, 

ss PREVENTING the Corrosion of PRoPpeELLER Suafts, 

J.J. Hardy, Stockton-on-Tees. 

9810. Kworrers for PAaPee-MAKING Macuines, G. 
Hough, Sheffield. 

9811. Trimmmsc and Currinc-vp Beans, J. Kohler, 
London. 

9812. VeLocrpepes, B. Waterhouse, Manchester. 

9813. ExtincvisHer for Canpizs, J. A. Wilson and R. 
Russell, Dundee. 

9814. MILKInc Apparatus, W. Murchland, Glasgow. 

9815. Saretry O11 Lamps, J. Armstrong, Workington. 

9816. DupLex Knocker, H. Cracknell, London. 

9817. Inpucinac Execrric Sparks, A. R. Molison, 
Swansea. 

9818. Lock Nut for Bouts, C. Banovits, London. 

9819. CARPENTERS’ and JorNERs’ HAMMERS, W. T. P. 
Pain, London. 

9820. Facititatine the Gengration of Steam, R. Han- 


son, lax. 

9821. Topacco Pirrs, C. H. Hill, King’s Heath. 

9822. Bratinc Eoos, C. K. Welch, Tottenham. 

9828. Vesse. for the Transit of Mix, R. M. D. 
Sanders, Ireland. 

9824. NeEp for Purtinc Tare through Hems, E. Stott, 
Huddersfield. 

9825. Orrice Ruuer, J. R. Grant and H. Dagwall, 
Manchester. 

9826. Matcu-Box, 8. Bott and J. Cohen, sat 

9827. Wuer.s for Venicres, J. Briggs and J. Dunn, 


Leeds. 
9828. Trimminc for Lapres’ Dresses, E. H. Waters, 
Manchester. 


9829. UMBRELLAS, W. Thomson, Manchester. 
9830. “‘ Encineer’s” Pirz, W. J. 8. McCleary and 


R. J. 8. 

9831. Wixpow Sasx Fasteners, E. Russ, London. 

9832. Stays and ey t E. A. Jacobs, London. 

9833. Rep_y Postcarps, P. G. Skipwith, 1 Bedford. 

9834. Crackinc Nuts, C. J. Leatherand E. Hollanders, 
Portsmouth. 


Adair, 





—-. Sevr-cLosinc Water Taps, R. L. Tapscott, 
vi 
a > tate of MutripLe Transrsrs, R. Roger, 


9837. IncrEasine the Speep of VeLocirepgs, T. H. 
Brooks and F. G. Hampson, London. 

9888. Meta Tupgs, G. Hookham, Birmingham. 

9839. SasH am gy . Sutcliffe, Manchester. 

9840. AGRICULTURAL VeEuicLEs, W. Cooke, London. 

9841. Rincine PLoveus, W. e, London. 

9842. y gonad Levers for Piovens, &c., W. Cooke, 

on. 

9843. Wues.s, J. Harrington, London. 

9844. Pworocrapaic GLazep “ ScnEens,” A. Aron.— 
(A, Aron, France. te 

9845. Horsesnogs, W. W. Ballard, London. 

9846. Lamp GLose or Sans, P. and H. meow, f London. 

9847. Sasu Fasteners, M. A. Norman, Lo 

9848. Harts, A. Franke ana’ H. Davis, oan 

9849, Steeve Links, F. 8. Biram, London. 

9850. Sarppinc or TRANSFERRING MaTeria.s, R. Lay- 
bourne, London. 

9851. Curomate of Leap, C. Boothy and W. Mackeay, 
London. 


9852. Pana HMENT Paper, J. W. Geddes, P. Culter, and 
J. W. Johnston, Glasgow. 

=. Pressure Tank Systems, The American Elevator 

gi -—(Otis Brothers and Co., = = States.) 
Umsrevias, R. E. Moss, n 

9885. Dupiex Speep Apparatus, N. c. KF. Jochumsen, 
Liverpool. 

9856. SuspENDERs for TrousErs, H. L. Woolstencroft, 
Manchester. 

9857. Frrriunc Buitpincs that Fires may be Reapity 
EXTINGUISHED, W. H. ster, London. 

9858. Wire Guarps, A. Jenkins and B. M. Gabriel, 


London. 

9859. Fire Boxes, E. R. Joicey, London. 

9850. Sprayine Piants, W. W. Good, London. 

9861. EnpLess Aprons, H. Bramm and C. A. Schieren, 
jun., London. 

9862. Visratine or other Enouves, 8. Withers and 
D'E. 8. Covert, London. 

9863. Fixine and Courtine Tunes, &c., N. Tverskoy, 
London. 

9864. VeLocipepgs, W. E. Bartlett, London. 

9865, Gas Exorngs, H. T. Dawson, London. 

9866. GLoves, L. Frank, London. 

9867. Preventinc Trousers Bacoine at the Knegs, 
J. H. Skinner, London. 

9868. ELecrricat SignaLuine to and from Trans, J. 
Orme, London. 

9869. LeatHer Stakinc Macuinge, W. W. Horn. — 
(G. W. Baker, United States.) 

9870. ImpLemeNts for Cuttivatine Lanp, T. C. Darby 
and J. E. Steevenson, on. 

9871. Srartinc Tramway Venicies, F. P. Garzia, 
London. 

9872. Arracuinc the Coverinc of UmBRELLAs to the 
Framework, V. G. Webb, London. 

9873. Curry Comps, H. Schulz and E. Stahlecker, 
London. 

9874. Arrestinc Device for Te.zscorpat S.iipes, L. 
Keyling, London. 

9875. Scanr Hoipers, F. Deninger and R. Pahl, 
London. 

9876. TeLecrapH Biock Systems on Raitways, D. C. 
Combes and W. Rowe, London. 

9877. Toy, H. G. Suggett, London. 

9878. Sasu Fasteners, J. Gordon, London. 

9879. Mixinc Liquips, &c., in Vessers, D. Burr, 
London. 

9880. Bituiarp Cures and Tips, 8. C. Davis, London. 

9881. Sream and other Morive-power Enoines, K. 

M , London. 

9882. Gate Latcuss, G. A, Guynemer, London. 
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9883. TrRansmiTtine Motion to Rotiers, H. B. King, 


9884. Hearts Brus and Toastine Fork, H. Tibbins, 
Birmingham. 


9885. Horsesnogs, W. Turner, London. 
_ Feepine and Drinkine Apparatus, H. White, 
per. 

9887. MicropHonic Transmitters, A. T. Collier, 
London. * a 

9888. Broocues, oore 

9889. Game, L. Wagner, Sleaford. 

9890. Stxam STEERING nino ExowxEs, A. McDermott and F. 
Ww. , Newcastle-on- 

9891. VERTICAL Mechtrenvaaa Becians G. C. Kendal, 
Huddersfield. 

9892. FLUSHING cor eg dae area jun., and Brother, 
and H. Brocklesby, 

9893. Tramcars, W. W: t, entbester. 

9894. CLoset Pais, J. Taylor, Manchester. 

9895. Bicvcie Sranp, 8. ey Mansfield. 

9896. Sash Fasteners, E. 

9897. Mor Buckets, 8. 8. Hazeland, Cornwall. 

9898. TuRNip CuTTING MACHINES, C. Rieger, Glasgow. 

9899. Looms, C. Alvord, Glasgow. 

9900. SELF-FrxiNc Trp for Boots, &c., W. H. King, 

London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 





446,536. Commurator anp Brusa, H. F. Parshall, 
Baltimore, Md.— Filed July 30th, 1890. 
Claim.—In a reversible electric machine or motor, a : 


the piston-rod of same, the hollow ic lever T 
Y, and accumulator in connection with said pipe 
tially ¢s and for the purposes set forth. (2) In 


accumulator Z, eee with the piston ha two 








diameters, the pipe Y, leading from said accumulator 
Z 
(a 
{O) 
In 
and the hollow tel ic lever sisting of chests 





Vv wane the lower section being in communication with 
pe and the upper section being pivotted to the 
g lever N, substantially as and for the purposes 


aeeiian Ore on Rock Breaker, C. G. <. Secanen, 
Rockaway, N.J.—Filed October 26th, 1886. 

b. rt The combination, with asupporting frame 

a fixed jaw, of a movable jaw provided with a 

zontal extension, v ks the same, 

having their lower ends pivotted to the frame and their 

uP) per ends to the lower side of said movable jaw and 

msion, and mechanism for hori-ontally reciprocat- 

ing said jaw, substantially as described. rot The combi- 

nation with a supporting frame having a fixed jaw, 

of a movable jaw having a horizontal extension, a 

vertical link F, pivotted at the one end to the under 








side of the jaw yas on Se ous nud te te} of the 
a | a link F", also pivotted to the | frame 

the extension of the mova o> and 
_ 


peoenting said movable jaw, sub- 
combination, with a 


the ta, and horizonta 
motion to said a jaw, at as described. 
446,008. MANUFACTURE OF FILAMENTS FoR INCAN- 

E.Lectri T. A. Edison, Menlo 


Claim.41) 7 filament for forming the flexible 
incand: 


carbon conductor of an electric lamp, 
having a number of filaments welded er by a 

agent of a viscous carbonisable gum, 
substantially as set f 2) The method of manu- 
facturing incand uctors for electric lamps 


consisting in uniting by a binding agent consisting of 





a viscous ae gum, a number of carbonisable 
and ‘bon: 





commutator provided with bars or sections 
with the wires of the armature, in combination with a 





ite incli- 
the same 


pair of brushes arranged thereon, with o 

nations, and making sliding contact 

bar or section of the commutator. 

446,567. Puitey, 7. Gingras, Buffalo, N.Y.—Filed 
November 17th, 1890. 

Claim.—The improved pulley herein described and 
shown, consisting of two web sections, each having an 
outwardly extending rim section and an outer flange, 
the web sections being provided with a series of per- 


forations / and the flanges with perforations ¢, te ¢é, 
the hub sections at the 








leather cemen’ forced upon the 
sections, riv: the said covering 
and the 8 ¢, and the balance weight 

in one of the perforations j, as specified. 


es > Drrect-actine Steam Enaine, J. A. Groshon, 


New be py July 5th, ——. 
Claim. n combination wi ne | 
4 commaclion wi 


steam engine, the rocking lever N, a 


car’ the whole, substan- 

tially « as set forth. “®) The me' of Ganeioing 
for electric lamps. 
consists in massing a number of carbonisable ‘4 
— er, then drawing them Ppp eng | through 

ding agent consisting of a viscous carbonisable 
substance and o Seranieg die, ‘nd then carbonising 
them, substantially as set forth. 


447,015. Lusricatinc yey G. T. Reiss, Hamilton, 
Ohio.—Filed June 16th, 1 

Claim.—(1) In a wwe Pons the combination, sub- 

stantially as set forth, of a bed provided with inclined 





hem doy mee — a we bes dis- 
way 8' 
cae pe omaneaen a eald vecenses and ‘substantially at 


right an yo — such inclined way surfaces, and a disc 
id journal pins and engaging t the platen 
with its. ith its ea at) In a lubricator, bination, 





substan as set forth, of a bed provided with hori- 
zontal way surfaces and recesses 
in the inclined and extended into 


way surfaces, 
the horizontal Saohhem, 5 Jone pin Se a 
cn oath 9 a Semen Hi, fo eee ae 
eac! 8 
bub coulg ‘to sald collar and with its face engag- 
ing the inclined way surfaces of the platen, and # 
ogee tga each journal pin urging the disc disc toward 
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ROYAL NAVAL EXHIBITION. 
No, VIII, 


WE shall now describe the plant used for generating 
the steam and electricity which are used in the Exhibi- 
tion. As many of our readers are doubtless aware, the 
bulk of the plant is placed in a building which adjoins the 
main entrance upon the Embankment, and marked 
‘Machinery Gallery” in the plan we issued on p. 212 of 
March 18th last. It contains the boilers and machinery, 
and is built of wood and galvanised iron by Messrs. 
Humphreys, and in this respect resembles the whole of 
the galleries in the Exhibition. It is divided into two 
parts by a wood and glass partition; in one division are 
placed the boilers, and in the other the engines and 
dynamos and switch-board, so that the coal dust and dirt 
which are inseparable from the working of boilers are 
thus kept perfectly clear of the moving machinery; a 
point which too often has been neglected in the large 
central stations, and is fitly emphasised here, as the 
whole arrangement is intended to afford a sample of what 
a first-rate central station should be. When the number 
of lamps employed about the Exhibition galleries and 
grounds is considered, the quantity of current consumed 
would form no small output for even a public central 
station in London. 

Beginning with the boiler-house, as shown on page 212, 
we have a space of 60/t. by 20ft., in which are placed seven 


| water mains, one from the Embankment, 4in. diameter, 
into a 8in. pipe, and the other from Tite-street, 3in. diameter, 
| and a water tank holding 500 gallons is held as a reserve. 
| Steam is supplied from these boilers to the distilling 
plants exhibited by Messrs. John Kirkaldy; Caird; and 
| Rayner, and Normandy’s Fresh Water Company, and 
| also to work the lifts in the Eddystone Lighthouse. 

+ <A large quantity of steam is also required in the 
| Camperdown Gallery, and as this is too far away from 
| the boilers already described, two similar boilers have 
| been installed in an annexe to the gallery. Steam is 
| supplied to many of the stands in the gallery, and also 
to those in the verandah. The main steam pipe is of 
wrought iron 6in. diameter, and the pipe extends 91ft. in 
two directions from the boiler, and a pipe 1}in. diameter 
is carried to the air-compressing plant which supplies 
the air to work the propellers of the torpedoes. Each 
exhibitor is provided with a stop-cock, and the branch 
pipes are led off cast iron tee-pieces, and wrought iron 
bends are fitted. The feed is supplied by Messrs. 
Mumford’s duplex pumps, and the water meters used 
throughout the Exhibition are by Messrs. J. Tylor, of 
Newgate-street, and are remarkably compact. The 
meter is placed close to the stop valve in the main, and 
a bye-pass is fitted with a second stopcock, so that in 
case of accident the supply to the boilers will not be cut 
off. The pumps draw from a tank placed below the 
floor, and provided with a ball-cock. The price for 

















Fig. 4—SWITCHBOARO 


fine boilers of the locomotive type, supplied by Messrs. 
Davey, Paxman, and Co., of Colchester, who, it will be re- 
membered, supplied the whole of the motive power for the 
electric light machinery at the Fisheries, Health, Inven- 
tions, and Colonial and Indian Exhibitions, and also at the 
Military Exhibition, which was held upon the same site as 
the present Naval Exhibition. All the boilers work at 1401b. 
pressure, and have been tested by hydraulic pressure to 
250 lb. per square inch; they are known as 80-horse power 
nominal at 100 lb., but will work up to 90 indicated 
horse-power. Each boiler contains 705 square feet of 
heating surface, and 19} square feet of grate surface. 
They are built wholly of steel, and the fire-boxes are of a 
special mild steel; the rivet holes are drilled by special 
machinery after the plates are put together. The seven 
boilers stand in a row, and the steam is led off into a 
receiver which is common to the whole, and is made in 
lengths of 6ft. 6in., the distance from centre to centre of 
the boilers, each length with its flanges being welded 
throughout. 


moment's notice. The steam pipe is of steel 9in. internal 
diameter; the whole of it is lagged with Bell’s asbestos, 
as are also the boilers themselves. Mr. H. D. Wilkinson, 
the engineer to the executive, has carried out the whole 
of the work in connection with the supply of power: 
and, owing to the long distances to which the steam has 
had to be led, his task has been by no means an easy one. 
The clearing ont of the condensation water gave a good 
deal of trouble at first, but this has been perfectly 
surmounted now. Each boiler is provided with a separate 
chimney, which is fitted with a steam blower. Two 
duplex pumps by Messrs. A. G. Mumford, of Colchester, 
are used for the supply of feed, and injectors are also 
fitted in case of accident. The supply is drawn from two 





By this method any boiler can be shut off | 
from the receiver, or more steam can be turned on at a | 


power charged to the exhibitors is 1}d. per indicated 
horse-power per hour. In order effectually to drain the 
large number of steam pipes in the Camperdown Gallery 
Mr. Wilkinson has found it necessary to dig a pit Sit. 
deep outside the building in order to obtain sufficient fall, 
and the conducting trough and sides of the pit have been 
lined with cement. 

Returning now to the machinery gallery, and entering 
the dynamo-room, we find that the whole has been 
arranged to give the idea of a plant which might be used 
in a large central lighting station. The visitor accustomed 
to previous exhibitions will be struck by the entire 
absence of belting, and by the extremely compact form 
of the plant. We believe that the present installation 
| constitutes the first public exhibition of direct driving 
plant upon a large scale, although, of course, great 
numbers of similar sets of smaller size are in use in the 
central lighting stations in Great Britain. The room 
measures 68ft. by 29ft., including the part open to 
visitors, while the part railed off for the machinery 
measures 48ft. by 21ft., and upon this space are placed 
engines and dynamos producing an aggregate of over 
1100-horse power. 

All the engines are by Messrs. Willans and Robinson, 
of Thames Ditton, and all the dynamos by Messrs. 
| Siemens Brothers and Co., who are doing the whole of 
the electric lighting throughout the Exhibition. Fig. 1 
| represents a view of the dynamo-room from the switch- 
board, looking south. The group occupies a space of 
28ft. by 21ft., and consists of three duplicate combined 
sets. Each set consists of a Willans patent central 
valve engine of the III. size and of a Siemens dynamo. 
The engines are compound single-acting, and have three 
cranks, and indicate 300-horse power each. With the 
exception of a similar engine, also driving a Siemens 


dynamo, which has been running for about twelve 
months in the electric light station of the Corporation of 
Bradford, Yorkshire, these engines are believed to be the 
largest direct coupled high-speed engines yet built. 
Each is provided with a Willans steam separator. 

The dynamos are of Messrs. Siemens’ type H.B. 24/36, 
and are shunt wound; each is capable of producing 
1500 ampéres at a pressure of 120 volts—180 kilowatts— 
while absorbing 260-horse power, and they run at a speed 
of 350 revolutions per minute; the armature winding is 
of stranded rectangular bars, and the commutators are 
antag with a frame supporting two sets of three brush 

olders, each of which carries four brushes of copper wire 
gauze. Each engine is coupled direct to its dynamo, and 
the set stands on a cast iron bed-plate, bolted down toa 
foundation consisting of a large block of concrete 6ft. thick. 

We understand that the commercial efficiency of the 
dynamos is about 94 per cent. at full load, while the 
“combined efficiency ” of engine and dynamo at full load 
is about 86 per cent. The consumption of steam is slightly 
over 20 lb. per indicated horse-power per hour; and it 
must be remembered that these engines are worked non- 
condensing at a pressure of 1201b., this corresponds to a 
consumption of about 23°25 lb. of steam per effective 
horse-power per hour, and we are told that these engines, 
if worked condensing and with an initial pressure of 





Fig 3—EDDYSTONE LIGHTHOUSE 


LAMP 


1601b., require only 14 lb. of steam per indicated horse- 
power per hour, or a little over 16°251b. per effective 
horse-power per hour, giving the same combined efficiency. 
Fig. 2 is a view of the other group of sets which are of 
smaller sizes; that at the corner is a Willans central 
valve engine of the GG size, coupled to a Siemens’ 
dynamo of the H.B. 16/19 type; this is a combination 
used largely in the Navy, and is capable of producing 
400 ampéres at a pressure of 120 volts when running at 
475 revolutions. The dynamo is rather larger than those 
ordinarily used in the Navy, but the E.M.F’. was more suit- 
able for the lighting in the Exhibition. The largest type 
used in the Navy at present, as, for example, in H.M.SS. 
Blake and Blenheim, gives 400 ampéres at 80 volts 
running at 400 revolutions per minute. The set in the 
background consists of a Willans open type engine, such 
as the firm are making for the Latona and other new cruisers 
of the same class, coupled to a Siemens H.B. 15/19 
dynamo, capable of developing 200 ampéres at 120 volts 
at a speed of 320 revolutions per minute. There is also 
a Siemens alternator type W. 20, driven by a Willans 
G G engine; this set is used for the supply of current to the 
lamps, Fig. 3, in the model Eddy s‘one Lighthc use, and the 
output is 400 ampéres at a pressure of 100 volts. It was 
originally intended that the E.M.F. should be 80 volts 
and the current 500 ampéres; the armature of the alter- 
nator revolves, and the field magnets consist of cylindrical 
bobbins fastened to the framework separately; the coils 
of the armature consist of flat stranded cables; the 
machine gives 140 alternations per second. As will be 
observed, the spindle of the exciter armature is a continua- 
tion of that of the alternator armature. Steam is brought 





from the boiler house outside the building, and each 
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MESSRS. PRIESTMAN BROS,, HULL, ENGINEERS. 








di idi tit pts 





OOH WAIN 


engine is supplied through a copper bend, the joint of 
which with the main steam pipe is made by tightening 
up the thickened end of the copper pipe to the face of 
the cast iron tee piece. The exhaust pipes are carried 
away under the floor. The room is lighted by two 
Siemens are lamps in series; the potential difference 
employed throughout the Exhibition is 105 volts, and a 
resistance is placed in series with the two lamps, each of 
which takes a current of 10 ampéres. 

The leads from all the machines are led to a switch- 
board, shown in Fig. 4, and these consist of Siemens’ 
lead-cased iron-sheathed cables. We learnt from Mr. 
H. W. Kingston, who is the electrician in charge for 
Messrs. Siemens, that the whole of the electrical work at 
the Exhibition had been carried out in nine weeks. The 
switch-board itself is of wood, and the back is con- 
veniently arranged with folding-doors, so that the 
terminals can be easily got at. The general arrangement is 
that all the positive terminals are collected to the left- 
hand side, and all the negatives to the right; the leads 
from the large machines consist of two cables each of 0°8 
square inches sectional area. The whole of the mains 
are in parallel upon one omnibus bar; the main switch 
for each machine consists of a fork dipping into mercury 
cups. This is held in position by the attraction of a 
solenoid upon a soft iron core forming a semicircle. The 
coil of the solenoid is in the main lead, and consists of a 
massive copper spiral, so that in case of the current fall- 
ing below a certain limit, or of accident to the machine 
the switch would automatically cut it out of circuit. 
After passing through these cut-outs the current goes to 
the ampére-meters. The three instruments to the left 
above the omnibus bar are ampére-meters, with a scale 
divided so as to read kilo-ampéres, and the two next are 
ampére- meters for the smaller sets; these all show the 
direction as well as strength of the current; the one to 
the right is that for the alternators. The current goes 
thence to the common feeding bar, to which the feeding 
mains are connected through fusible cut-outs. The 
switches above these are for the regulation of the field 
magnet resistance; they are arranged so as to cut out 
the shunt circuit without allowing a rise of potential 
to occur on breaking circuit. The resistance coils them- 
selves are placed above the switch-board, and are of 
platinoid. Each pair of switches consists of one multiple 
contact switch for regulating the strength of the exciting 
current by means of the resistance coils, and also of one 
double carbon break switch of special design for break- 
ing circuits having a high coefficient of self-induction. 
The volt-meters are placed above the ampére-meters, and 
the instrument at the top is a volt-meter upon pilot 
wires, for the purpose of enabling the potential at the 
point of distribution to be read off. 

Two Aron meters will be seen at the right-hand side of 
the board. The left is that for the direct current, and is 
designed for 5000 ampéres. At present the output is 
about 2500 ampéres. At night two of the large machines 
are used, and the other kept as a stand-by, and one small 


cet is used during the day. The meter to the right is for | 


measuring the quantity of alternating current supplied 
to the lighthouse. 

















In the angle of the roof is placed a ventilating fan, 
driven by a small motor, and the current of air is drawn 
out through the spaces occupied by the field magnet 
resistance coils. The building acts as a large sound- 
board, and the noise of the fan is much more audible 
than it would be in any ordinary central station building. 

From the switch-board the feeding mains pass under- 
ground to the distributing network of conductors, which 
covers the whole of the buildings and grounds. These 
mains are all of the Siemens lead-cased, iron-sheathed 
type. The general lighting is effected by means of 
Siemens’ new pattern arc lamps, such as are used at the 
British Museum. These lamps are placed two in series, 
and work with a current of about nine ampéres each. In 
the galleries they are hung from the ribs of the roof, and 
in the grounds they are carried on 40ft. lattice iron masts in 
groups of six. There are also large numbers of incandescent 
lamps in the dining-rooms, offices, &c., and during the day 
current 1s kept on the mains for the purposes of working 
motors in various parts of the building. There are in all 
about 200 arc lamps and 2000 glow lamps. 

A fan driven by a Willans engine is also shown in the 
machinery gallery, which we hope to allude to in an 
early issue. 








LOCOMOTIVE COAL DISCHARGING ELEVATOR. 


Messrs. PriestmMan Bros., of Hull, have recently com- | 


pleted one of their locomotive elevators for discharging coal, 


as illustrated above, specially designed to lift—when used | 
as an ordinary crane—a load of ten tons upon a self-contained | 


travelling carriage propelled by steam. It has been made for 


the Brazilian Government, under the inspection of Mr. H. | 


Wakefield, of 11, Adam-street, Adelphi, London, W.C. The 
boiler is of the usual vertical type, 9ft. Gin. high by 4ft. 2in. 
diameter ; the shell plates being of mild steel. The body, 
comprising the bed-plate, side frames, and cross bracket, to 


which the two steam cylinders and working details are | 


attached, is one solid casting. The cylinders are each Qin. 
diameter, and have a piston stroke of 12in. The carriage, 
which is of wrought iron, is built up on the girder principle, 


suitable for a gauge of 5ft. 3in., and provided with spring 


buffers for use when working in connection with railway | 


trucks. The spur and bevel gearing, roller path and rollers, 
are of cast steel. The jib is of wrought iron on the lattice 
type, arranged for working at a radius of 16ft. from the 
wrought iron centre column. A self-acting bucket on the 
double chain principle for working at a depth of 25ft. is 


specially designed for loading and discharging coal, the shell- | 
edges. A | 


plates of which are of mild steel with corrugated 
galvanised corrugated iron canopy is fitted over the machine 
for protecting the driver from the rain and sun. We are 


informed this machine is the sixth which Messrs. Priestman | 


have supplied to the Brazilian Government. 








THE MANCHESTER SHIP CANAL. 


On Thursday, the 18th instant, the waters of the Mersey 
were for the first time admitted to the Eastham finished section of 
the canal through the sluices at Ellesmere Port, all the hydraulic 
installation, gates, rams, and other apparatus for working them, 
being tested and found in good working order. The greatest pre- 


| tool shops t 
| situated immediately outside the works, was also visited. It covers 


Twe Encinee 


caution was preserved so that no untoward incident should mar 
the success of the operation. A weir was constructed and remov- 
able shutterings put up in order that the water might be kept back 
at any time mre 0 this step be deemed necessary. Mr. Leader 
Williams, the chief engineer of the works, Mr. J. Price, the engi- 
neer of the section, Mr. Manisty, Mr. Elliott, and others had their 
hands full for some days superintending these arrangements, and 
naturally some anxiety was felt as to the result. On Thursday, tl! e 
Works Committee of the Manchester Ship Canal assembled at the 
extensive entrance works to the canal at Eastham, and Mr. S. R. 
P. Platt, chairman of the committee, set the last coping stone in 
this section of the t undertaking. At the Ellesmere Port end 
of the section Mr. Lane Williams and the other engineers and 
some 500 navvies were at work cutting out the last neck of grourd 
which separated the canal from the tidal water. The navvies had 
been engaged all through the night, and were pushing through 
with great vigour, in order that they might catch the first flow of 
the tide. The navvies stood, implements in hand, watching the 
nearer and nearer approach of the tide, and were finally eye-wit- 
nesses of the first gentle throb of the waves, which sent a thin sheet 
of muddy liquid into the canal. In the near vicinity was a crowd 
of locomotives and other engines, and the instant the cheers of the 
navvies were heard the whistles began to blow, and for at least a 
quarter of an hour there was a terrific uproar, so that the inhabi- 


| tants of Ellesmere Port, many of whom were still in bed, were 


startled by the extraordinary hubbub. The tide was admitted 
about an hour before and an hour after high water, through a 


| cross dam at Ellesmere Port, and as the area of the canal is very 


great, the water does not rise more than at the rate of 2ft. or 3ft. 


| perday. This, however, is considered to be very satisfactory pro- 


gress, as the engineers prefer to fill the canal slowly, so as to allow 


| of the ground absorbing the water by degrees. The water maintained 


in the canal will be at the level of 14ft. tide, which gives a minimum 
depth of 26ft. in the canal, subject to an increase of from 5ft. to 
7ft. on spring tides. The works between Ellesmere Port and the 
river Weaver are now far advanced, and it is expected that this 

rtion of the canal will very shortly be also filled with water. 
When this is carried out the Weaver salt trade will use the canal 
as well as the Ellesmere Port. On Saturday it was rumoured that 
a breach had occurred in the banks of the Ship Canal at Eastham, 
whereby much damage had been done to the work. It seems, how- 
ever that although a couple of slips have occurred, one at Eastham 
and one at Ellesmere Port, the damage up to the present is so 
trifling as to be unworthy of note. When admitted to the canal on 
Thursday through the sluices at Ellesmere Port, Eastham, a depth 


| of 12ft. was obtained throughout, a depth which by Friday’s tide 
| was increased to 15ft. 
| breach happened, the sluice banks being washed so as to widen the 
and is fitted with steel-rail wheels, and wrought iron axles, | 


While the water was being let in the first 


opening materially. 








Tue JuNIOR ENGINEERING SocieTy.—On the 30th ult, a large 
party of members of this Society availed themselves of the oppor- 
tunity kindly afforded by the locomotive superintendent, Mr. W. 
Kirkley, for visiting the locomotive, carriage, and wagon works of 
the London, Chatham, and Dover Railway, Wandsworth-road. 
They were received and shown over by the manager and other 
members of the staff, by whom the numerous features of interest 
were pointed out and fully explained. The boundary wall enclosed 
an area of about eighteen acres, and the relative positions of the 
shops are ccnveniently arranged with a view to the systematic 
execution of the work. In the saw mill a very complete plant of 
modern wood-working machinery was shown, for the treatment by 
sawing, planing, morticing and tenoning of the rough log to the 





| finished parts for the carriages and wagons, which were subse- 
se seen in various stages of construction. 


Of the locomotive 

epartment, the boilermakers’, coppersmiths’, erectors’, and 
smiths’ shops, the fitting and machine, pattern, wheel, and heavy 
were each inspected. The running-shed, which is 


an area of 5906 square yards, and will hold ninety engines. Types 
of the company’s various classes of locomotives were here seen. 
The office of the Society is now 29, Fentiman-road, Clapham. 
road, 8.W. 











: 
i 





503 


THE ENGINEER. 


JUNE 26, 1891. 








‘uo Suiyj08 you ueur eUlos jo osNBd OY} OB SUOsvaI E804} Bq} s01d8 
eyinb 7 puv ‘sear, seq} [je yoe0m Jod ‘sog ye Buryos usw Auva 30j Sur 
-JANOOW sUOSBEI OM} SOALH UON} OF] “JOSULSUG ]IAIO BUI |] 4B} 10990] 
Am ut Suryeys Ajavero Au jo ozids ur weg, yy ouva Aw sojdnoo pus 
‘sa00uLSuo [woIURyooU 03 10440] sty Suryooup A]QUeprae st oY ,,‘sy10M OFUI,, 
Su1o8 suoyueu oy sv yng ‘soqouvsq |[|¥ 0} 10 Butseoursua jo youvsq ouo 
Auv 0} Sutss9jor st .° 6 “YP ,, JOQIO|M yNO ORVUL OF Q[MOWIP 10qZVI st 4] 
‘Sutavyg yom A[quzndstpur ore suotuido esoym uem ‘sive J0y 
yiom Au puv eu uMouy eavy OYM UST peouelIedxe jo uoluldo 643 ul 
‘qsvo] ye—juozeduioo ynq ‘erqezins A[uo you puv _fuseUulsuS UB JOJ 9/qQU 
-yins,, we [ 3vy3 ‘X{ysepout 03 pavsos onp yp ‘plnoo | sv AjABe]o SB OzBUT 
-IQUI 0} Jopio UI JUEWTZUES OMLS OY} BuIsseIdxe 0} soul] [BIOAOS PozOAOp 
I 9843 yous 04} Sutout: Ajojetdmoo ,‘s90ulsue uv 40J O]qQEzINS ST OYA 
uvur AJ0A@ YOU SI 4I,, FBYZ YNO GuIod 03 uo soos OFF ‘ouvU AW MOUY UEAO 
you seop oy Sumaprsuoo ‘st Mou ."¢ “Y "W,, Ueqy espnf 0% poyrenb 
30990q Aquqoid o10M ,,SUOTyNZIYSUI Burpee] 90143,, O43 30 s[loUNOD oy} 
yorqa uodn qurod ev st yey} yuI4g | ,,‘sc0ursue uv A;juesedde ,, ‘spuom sty 
uL peydmr yqnop oy} Joy sy ‘syuvyy AuI Suissordxo ynoqzIM our 10j 
MO1I0S STY 1940 ssvd you ysnUI [ ‘ozJOIM T JVYM Jo JV eTOUTT 07 LUM 
siq JO gyno ouod savy you poou ‘A4[ySno1043 41 pea pip ey JI ‘AO £10990] 
AU pwoer Oavy 4SVo] 4V AQSIUE “YY “WW ,, ‘Ssoudrey UOMMIOD UI ‘YUIqG | 
epside oneod yeqmouos sity Sutsodmooos0jog ‘we | sv pozengis AuvM ole 
0104} YUIgI J OsNBoEG Os|e 4ynq ‘eousjop-j[os UI AjUO you  UIVdE OBLIM 04 
poyjedmoo we | 3eq3 ‘euo snoracid Aw jo wistolz140 sncr1uowLoe A|sso[poou 
PUB OFBINDOVUL UB YONs st onsst ysB] ANOA Ur .."f “YW, JO ¥eY43 AT [ver yng 
*109}9| Joyjoue 4zIM UOOSs os nos Sul]qnoly jo UOTyUE4ZUL OU peYy [—‘UIG 
NV 


“UDANIONG anNOOdd OL MOH 





(‘syuapuodsa.t.v09 
ano Jo suorurdo ay sof apqusuodsas saajasino ppoy jou op 24) 


‘a0LIGH FHL OL SUALLET 








*[OOIOAIT AOJ 0720.4 WI OUITY SAY OY} AOJ Yoosorg Sur 
-yover pus Aosioyy oy} Jepun Surmoy sea AMUIAA OYBT UlOIy 1098 
OY} IBY} JUSWIOUT OUIBS OY} 4B YSOWMTS OUITY ysIY OYZ JOY UBYASBT 
48 SYOOT 94} Suizojua Aosioyy oy} UWlOIy 10j8M OY} ‘Ap ouTeS 91} 
WO O8BIS PAVMIOS B poyoRer YOq—omoYos AmuILA OY} pus [eURD 
dryg eyj—souteyos 48013 Om OSOyT, “poyNgiysqns oq uvo odid 10818] 
ey} e10joq osd¥lo ysnuUI syooM [BIOAOS ynq ‘YzIA poposodad Zateq 
st ‘peoejd oq 03 sey odid posodoid oy} yydop yorym 48 ‘pues 3ara 
-UNI JO OS JO “4JQT OY} SuWBAavoxe Jo YIOM OYJ, ‘“UIGT Jo ouo yuosoad 
ey} yO coed 043 oN) 03 ‘TeUBD diyg oY} ssorow ‘uITZ Jo edid B 
Aey 04 st odid Axverodure, oy} 03 somerejor YIM OTOP oq 03 suTeUIEI 


SAREE = ERE ae re ae ARN aR Re Fa 





TRE Se ee 


yey} IV 
noe * SayyAroany «= “Baoy Os poyoodxe uoaq sey YOIYA 19}8M OY JO 
gdiooer ut oq [IM Joodsoary step Moy B ul sdvysod pus ‘aloAroser 
qooser,y Oy} OUT pomoy aoywaM AMmUILA OY JO YsIy OYy ATJoBXE 
L&G 4B pus ‘poyoRor sem sprvadn ‘yjJGT MOpIOAO oY ‘soyNUTUT oAY 
qnoqs ur ‘{1un ‘osor Ayfenpeads 10jBA OT, “YOU! UB 4ynoge poqyl] 


*£112,7 8,10[pq 9 odid saat oy} sparvSor se pozo[duroo | 


Ayuo Sureq Yue} oy} Ut OATBA oY} ‘aInqaode [[BUIs B YSnoryy pue | 


‘quoyxo poylutit AIOA B OF OTOP SBA SIT, 
oy} Toy siopro oABs oy ‘solweurutjord Mey B A0qJB ‘puB ‘yo0[0,0 
@AY YNOGB POAIIIV oY OTOYAL ‘JOose. 0} JOAO OAOIP OOO 4B ‘100U 
-1800 yuBysisse ‘uOsMBOUNC ‘ATT 
OY} peyoVer 41 Woy ornssord oy} ynq ‘AT[enpeas AOA SOATBA OY} 
YINoayy yo] Wooq pv 078M OYJ, ‘OPI OATBA oy} uedo 07 osnoYy 
-OATBA [[IYUTBY OF YUOS SBA yOoouIny B ‘eov;d oye) SulAvy suoly 
-BOIUNMIUIOD OIIOG 9 “[OOdASAITT WOIy OUTBO SMOTJONAYSU [IyUN peso[o 
UIBZB SBM OATBA OYJ, ‘[oodsearry yw yueuTjredep s,tooUISUe J0yeM 
oY}. 0F JoRy O43 pouoYydeto, sou 4B ‘IIOATOSeA 04} JO JuOpUey 
-uizodns ‘Aqary ‘ay ‘poureyye ueeq pBy siyy SB uoos sy ‘yuT} 
ey} UL ‘UIQ yroge jo, 4YySIey B OF 
‘pauodo ATQYSIS SBM OATBA ay} YIO[O,O OMY OTOJOY OT991T Y “TOly 
-diiosop AUB Jo sosvyvoy, ou stm O10y} BY PUB ‘pesaByo Aj[Ny 
Sureq orem sodid oy} gey9 ABpiag uo punoy ‘oury-odid oarysvouery 
ey} jo yuopucqutiedns oyy ‘yj01q ‘ayy “3doy gnoyooy, dieys 8 pus 
poTjoryed ueeq svy ouly ou 4ysia pus Avp pus ‘4Quoplooe UB jo AqITIqQIS 
-sod Aue opnyoord 09 sB Jopxo Yyons UT eTOA 
-JOUINU PUB SUOTOOUIOD IIOY} YYIA ‘apis oalysvouBy ey} uo sodid 


‘UO pouIng oq 07 109RM | 


| -[hoyjIp SurzeoulBue ou syuesead yor 
“AIOPORBISIYBS YSOUL SBA ALOAIOSAI | 


OSII 0} POMOT[VS SBA IOV OY pUe | 


‘sqo[gnO pUB SOATBA SNoO | 


ey} AOYZOYA OF SB puB BuIssoro Are10duIe, oY JO INOIABYyeq oy} | 


0} SB S[eIoyjo oyy Jo outos Aq yoy uoeeq py AjyolxuB Yyoom oy} 
Suing ‘seprut yy81e Ajreou jo vouvysip B ‘yooserg 0} A110,q 8,A0[ Pl 
wtory sodid -urpp oy} [TY 0} YIOA 03 nd sea ‘QuBISUI ZG OY} jo MOIS 
-SoIdWI INO UI poqidosop sB ‘AojoUTBIP ‘UIZT Jo ouly-adid AossoyT OY, 
‘IJOALOSOY YOOSET Ol} OFUT 109BM yIUIPe 0} potedo sBM yonponbe 
Amusk A OY} UOT, 1OPVAM SUIQWUIps OATBA Ol} FUBISUI UYGT O4Z NO 





“TOOMHAAIT YOU WALVM AMNUAA THE 








"MOTYBUIIOJ 
OUOJSOUII] UBISOUSvUI OY} JO 4SBO OY} MO PUNO} 0q [ILM P[OYy[Boo ysBA 
sty} JO [BOO 949 dOBJINS oYy AOTeq YQdop yeYyA\ 4B Jo Wo[qoad 4voId 
oyg eatos 03 Aljsnpul BSururur jo ostadioqzue oY} SUIZVEMB Se1DB COO'RS 
JO BIIV UB ST BOYZ YVYY poxB[NoyBo si gy ‘[NziQUe[d oq 07 poaorjoq 
SI [BOO ‘1OO]Y SSO]Y UtoysSy punore ‘yyAoU AOYZANY ‘UO pore. 
Zuieq orv suoyvsedo Sursoq ‘10ysBouogy aeou ‘AUG 4Y ‘ploy 


-[809 Mou 8B 4no Udo [[IM 078989 YYIOMSND 044 YSnorY4 BaIssed oury | 
eg ‘yoorqsuer,, ye Avarey Aojsursg pus [[N}{ oy} YIM poqoou | 
-u00 sautooeq pus ‘yoorq[eyg pus ‘efodureyy ‘yZIOMsporg ‘esuess 
areyy Aq spaoo0id only oy} YB YYoMsnD 4e Uoounl oY4 UTOAT 
4910 0} AOTI[VA OUTBACT O44 BUOTS ONUTyMOD 4qnop ou TIM pus ‘Aqopvg | 
4% AIOI[JOO Mou Oty 0} pue ,o1qjordg 04 pooooad [[IM 4J9] OY} TO oUTT | 
ey} ‘uoyounl @ oq [TIM e1043 4UIOd sIq3 yy “YTB YWOMSNH 380108 | 
qysr1er4s pus ‘oul] olLysUpOOUL'T pus ‘proysoyg ‘oysoyouR]y oy Jopun | 
Aqyeq y8noryy sessed ‘aoyounr avy youl oy} wlory syreys ‘sory 
‘oul, MOT OY} JO OJNOI OLY, 
*1BaA-B STO} (O0'N9Z JO OUIT OY IAA | 
yeoo jo souvkoATOD UINUIIUIUE B Jo OWeI} B Jo AUvduIOD ollYysHIOR | 
yynog oy3 Aq oaguvien3 B@ Aq poyoojord st 41 pus ‘yseroquL “4yU90 | 
aod $g 98 OOO‘OSTF 94} cojuvIeNS 03 sosodoad Auedutog Aojsureg | 
pure [MFT ous, ‘gest ‘4st Ang Aq 4 oyo[dutoo pus oul, oy} oyvut | 
0 st Aueduroy oatysyroX YMG EYL, ‘OOO'OSTF 3800 0} St oury ouy, | 
‘saoqooup Aopsuaeg, paw [nT oy Aq Avmpvey uoyounr orrysys0X | 
yNog oy} jo sjred UlezI00 Jo SaryAOM OY} AOy yUOUIOGIZe UB 07 Yooyo | 
S0AI3 YOY UOIN[Osed B poulAyUoD PUB ‘Yoom 4SBl UOpUOTT UI pay | 
sea Ausduiog yoo, pus Avarey Ao[sarsg pues [[NF{ ey} jo Saryeour | 
ye1oods YW = “j00Ur SABMTIBY UAOISBIT YeoINH pUG UAOYWON 4BoI4) 
oy} e1oYM ‘MOOUNL ABQ youl ye AuBdutoyH uloOysenT yeorr O73 | 
YqIA utol 09 “IBD OYy 07 YouvAq B pus ‘our, Ao[sareg puv [IN] sou | 
oy} UO ‘YoorqSuer AA 03 Aquaoy UloIj OUT MoU B YONIYSUOD 04 SiaMod | 
Axvezpuourerasq Buryoos st qt ‘oywvx aodveyo vB ye [ony Sj parBmaoy | 
0} Auvdutop peop Aqvusg ey} s[qeue 03 Japio uy AT pidea ssoaZoad | 
TI ‘poyoodxe st 41 ‘yom 04} pUB ‘auIODI0AO Uaeq ‘pooyszepun | 
St gt ‘sey AjMoyjsip ureut oy, ‘YyIM your useq Bulavy 1038Mm Jo 
[eep poos wv ‘A[Mo|s passorZoad ATUO sey ‘By OS ‘YIOM OUT, ‘TOTyBIG 
ABM[TBY ,OAQSIMOD oY4 07 oysoddo ‘Aqapey ye suoryesedo Suryuts ut 
posesue yueseid 48 si pus ‘970480 ,o1qjordg oy} JapuN [Boo 94} posByo 
-and svy ‘edog ‘ayy Yy8noryy ‘Auedurog peop ureyy Aqvueg oyy, 
*SSO1f) P[OBSQ JO UOISTAIP JOMOT YY LepuN pUNoO} oq [ITM [BOO | 
yey ‘Aqlaoyyne uMoUy-[[om B ‘Aqiaqy jo ‘esnoypoory “ayy 978] 943 Aq 
PoAadorpod SB 4t pus ‘spas EE Jo YAdep B 07 OUOYSpUS por 944 07UT | 
UMOP POllIBd Meeq OABY SSULI0q ssoUpIeN YY ‘spaed Fepp Jo yydop v 
4 ‘OUOJSOULI] UBISOUSBUI OY4 4SULBSB UNBeS AoTSUABE 9114 Soop 41 SB But | 
-yaoas ‘A101][00 A] 104889 ysour oY st Urey Aqeuad eur yuesead oy 4y | 
“AjIT BOO] Buronpoid-yvoo yuvzzodurt UB jo 914090 944 SB YUBA [[IM porszod | 


| 9U'BISIP OU 4B YOIYA ‘AMOZ OY4 UI OpBUT Udeq SBY SsoaBoId yBoIB SIBOL | 


U90eqJY 10 U9} 4SBl OY} BuLang, = *49144sIp Buronpoad-jeoo B se uorysod | 
gueqzodurt ue Adnooo [ILM 41 o1044 Ploy SI Mog [eAOY JeYZoUR a10Foq | 
Ayqsqoad pues ‘Burpry 4894, oy} Ul seajueo [Boo yueyodutt 4ysour put | 
qSeBIB[ 94} JO 9UO oq SABOd MO} B UL [IIA JI ‘s9OVI SzI OJ UMOTY SI | 





19}SBOUOT 8B [JIM OG ‘a1NY} ploy W9aq SsBy MOY PeINgNoLAsy pekoxy 
oy3 ynq ‘Ayyehor Aq poaqista usaq ATUO you sByY ‘s90BI S}I IO} UMOTTY 
Ayoryo weoq sey sxeok ABUL OF YOIYM ‘LoysSBouUOG YvoM SIH, 





‘SCTUIL-TVOO AUNLAA SLI GNV UALSVONOG 








“(NSO OY} 09S 07 SNOLIND oq [[BYS OAL “98UI WOT 949 
uo ueZeq SsoBplaq SsIMg [8 Jo Aqoyes oy} oyu AtmMbut eroyjo uy 

« JUepl90e 91484401304 
sty} JO OSNBO 4SIyY OY} 0F OND B AGAOOSIP 0} AJOpAO UI Yorwaso1 
jo yunoure ou oreds [[BYys OM 48Yy} painsse oq Avut nok 4ey4 Apso 
UL UO1ZO8 INO YIAOF BU19908 07 SaAlosino ouUYyUOD pus ‘uoTysenb ureut 
ey} uodn Zu1104ue Uoay yUaserd 4e ‘or0jor0Yy ‘uredjor OMA = *AUIYNIOS 
Suryorses B 0} pozoolyqns pue posiei useq oAvY 10yBM-Japun [IIs 
eSplaq oy} Jo suoz0d oy} UeYM 4oaI100 st ornqoafuod ano AaqJOqM 
Aes 03 efqissod oq A[uo [[IM 4t 4nq ‘a[qeqord sev peze}s oq 03 sosnBo 
eiqissod ey} jo euo 41uI10d ‘peopur ‘ABUL soATJOUIODOT OM4 O44 JO 
uoiyisod oy} pus SIepsls UOT[ey OU4 JO OI] OY, ‘oBptaq ey2 Jo osdBT[oo 
oY} Posnwo sny} PUB STBJOU 94} JO, UItIy OYY JoyJoYyM AzUTeII00 


| Jo ooasop Aue Y4IM poysitqeyse yoA om OABY AOU ‘pokofduto uoIt 043 


jo Aq17enb oyy ut to o8praq oy4 Jo UoONAYsMOD oYy UI yoojop AUB 04 
JayZIO JUSplooV oY} 04NqG11948 07 UOT}ISOd B UI you O18 OM CMOS OABY 
SUOLZBSIFSOAUL INO SBIBy SY “[NJqnop yueserd ye st Ayureqs00 YIM 
JOYsBsIp OY} JO OSNB [BNJOw 9Y} 0984S 09 [][B 4B OIqQISSod 9q [TIM 4I 
TOYZOYM oRvjuy “poyiduroo useq eavBy BYBp ['B914S17%BqsS JowXO PUB ‘osplaq 
ey} JO UOIJONAYSMOO OY} UI pasN S[BIIEZBUI BY4 JO OpBUI Us0q SBY 4804 
[NyorBo B 10478 [19UN oYydor4se7B9 oY} Jo sosnvo ArvUTLId oY} 04 8B UOIUIdoO 
eyluyep B ssordxo 04 9]qIssod oq you [IM 4] ,,—: Jaoder peuorstaoad 


| BUIMOT[O} OY} UL JUES dABY ‘MIEysUeYyOUSOTT 78 OSplaq ABMTIeI OLY 


JO [[B} OY} JO SOSNBO 94} 04BSISAATI 0} [LOUNODH [BIEpa SsIMg oy Aq 
poyarodde sj10dxe Su1sz90u18ue ou ‘AaABUTYOT, PUB 10441{] SIOSsojoIg 
qu] Al0A 
moeq oAey 07 reodde qom oy} jo syed ou, ‘stopiiB sso1o oyerpout 
-1oyUl Burkr1wo scopuedsns [BOYAOA BIA ‘sqoM OY} UL Bulovsq jo 
ureysXs Tete A, 943 ‘sosuey podeys-y, ‘Barovrq pBayIEAo YyIM OSpLiq 
Yysnoryy B SBM OANJONIYS OYJ, “OSN UL MOU 4BVY} UBYY 109491, Yonut 
SBM YOO}S Sul[[or oy} [[w UeYyM ‘oFe sivek useqyy ynoge ‘jeyia ‘py Aq 
qnq ‘peyiodar 4siy sv 4pRjsuuey 48 4OU ‘apBUT SBM 4I 4BY} ‘IaAQMOY 
‘sazodde 47 ‘o8piaq oyy Jo UoTyoONAYsUOD 9Yy4 BatursoU0d sretnoyazed 
Auvur oad oy 4oA SB aqvun o1v 9A\ ‘“WloJsMOyOUSOTY 4 UIeIy 
poxooIm pues oSpliq weYo1q 94} JO MOIA [VIOUS B ‘GAOG’ OAIZ AAA 





“INGCGIOOV NIQGLSNAHONAON AHL 





“anz Nivnsy 7 


























NIGDLSNYHHONAUOW LV LNAUACIOOV AV 


See: 


MTIVU WHHL 











504 


THE ENGINEER. 





JUNE 26, 1891. 





= 





but 1 expressly left all ‘‘duffers” and “‘idlers” out of the ques- 
tion, and referred only to ‘‘ men of the right metal.” 

In my own case, during pupilage in the office of a civil engineer, 
I was constantly working overtime—often to midnight—and 
neither expected nor received a halfpenny remuneration, but 
worked because I took an interest in my profession and wanted to 
learn and gain as much experience as possible. On the other 
hand, very vivid recollections of the time when I lived near one of 
our largest locomotive works, and had many a chum engaged 
therein, recall to my mind certain rules as to “time and a-quar- 
ter” and “‘ time and a-half” being paid for overtime to the pupils 
in the works. Even a lazy or “ unsuitable” pupil ona be 
tempted to work on those conditions. Then, again, during five 
years on public works in England I seldom worked less than 
fourteen or fifteen hours on week days, in all sorts of weather, 
often in the night, and nearly always several hours on Sundays, 
and holidays were practically unknown; and never at any time 
received any remuneration for overtime. 

As to “‘M. R. J.’s” second reason, let me tell him that besides 
reading standard works, | have the printed matter published by 
three learned institutions sent to me, and regularly take in never 
less than four leading journals. I think I really should merit the 
sorrow of “‘M. R. J.” if, after obtaining more than the average 
professional distinctions for a man of my age, I were to throw all 
up and become an insurance agent. 

‘* Little work and much pay ” isa system certainly not in favour 
with me, and I think it is an unnecessary piece of rancour on 
““M. R. J.’s” part reminding me of something I have never yet 
forgotten, and which I certainly could not be taken to advocate by 
any remarks in my letter. In fact, 1 rather think I must have 
touched “‘ M. R. J.’s” conscience in some way or other—perhaps he 
is ene of the lucky ones with influential friends, and has never been 
thrown on his own resources—else why is he so bitter against 

r me? 

**Proved” also quite unnecessarily infers that I live beyond my 
means. Upon what he bases his insinuation I am at a loss to 
understand. How a member of a scientific profession can be 
“passing rich” on what an artisan, who has in comparison no 
expenses or appearances to keep up, would consider barely fair 
wages, I also fail to understand. 

I was in hopes someone of sufficient experience would have 
taken the trouble to explain the whole matter thoroughly to us 
who need the information, and in case some kind reader may yet 
be prevailed upon to do so, I will puta direct query. Givena 
civil engineer—as distinguished from electrical, mechanical, or 
mining—between twenty-five and thirty-five, thoroughly com- 
petent, and please note that I mean a man who is an engineer— 
but who is unable to demand influence, what is the best course 
open to him (1) in England ; (2) abroad ? 

With regard to pay, 1 look upon that as a political question to 
some extent, and part of the problem why the uneducated classes 
should receive such largely increased wages, while the poor 
educated assistants and clerks, handicapped by all manner of 
‘eavy expenses, continue to receive such inadequate salaries. 

June 22nd. D. B. N. 


Sir,—I have been much interested in the articles and corre- 
spondence which have appeared in your columns recently on the 
subject, ‘‘ How to Become an Engineer.” To my mind, however 
—but 1 speak feelingly—the more important thing is, ‘‘ How to 
get on when an engineer.” I think the most critical time in an 
engineer's life is the first few years after he is out of his time. At 
such a period it would be absurd to go into business. But Low 
is a young man, having a good grounding of practical work, to get 
a situation where he can have reasonable hopes of improving 
himself without the interest of anyone to push him forward ? 
Take my case, for instance. I was apprenticed in a country shop, 
where we did anything, from the fitting up of a flour mill to the 
repairing of a portable. My object is to get abroad, to some 
locality where my education and experience of general work would 
be more useful to me than in “‘ classified” England; but how am I 
to do it? If I answer an advertisement—and I have answered 
many—lI only receive expressions of regret at the advertiser's 
inability to offer me the situation. I sometimes think that the 
vacancy is filled up before the advertisement is printed. If I 
write to firms, they all seem to be overstocked with men; and 
really I feel disheartened. I don’t desire much—only a situation 
where by diligence and attention to duty I can in time rise toa 
position of trust. I think if managers of some of our large works 
were to let their workmen see that some of the plums of the shop 
would fall to their share, without anyone’s interest, if they tried 
hard to gain them, instead of them all going to the premium 
Fs gece they would get more efficient and diligent men, and 
there would be less discontent. I should feel deeply obliged if 
any of the numerous readers of THE ENGINEER could give me a 
few hints as to the best course to pursue. 

Manchester, June 22nd. 





IMPROVEMENT. 


THE R,A.S.E. ‘‘ PRIZE SYSTEM.”—THRESHING MACHINE 
TRIALS, 

Srr,—The Doncaster farce has attained its dreary end, and Dr. 
Anderson, M. Inst. C.E., and his agricultural colleagues are 
released from duties which were at once an indignity to them- 
selves and a discredit to the Royal Agricultural Society of England. 

The leading makers of threshing machines have recognised the 
fact that competitive trials, however skilfully organised and 
efficiently conducted, could only result in gross injustice to the 
majority of firms of almost equal merit, and that the apex of 
injustice would be obtained were the “First Prize” (!) awarded 
to a firm already enjoying a large share of public confidence. 

It was therefore also apparent that the least injury to the 
reputation of the majority of leading firms would be attained by 
abstention from this miserable and ill-organised competition, 
leaving to the judges the unenviable task of awarding the Royal 
Agricultural Society of England prizes to machines which may 
not be generally ranked quite foremost in the public estimation. 

I suppose that some commercial benefit may accrue to the firtas 
who have condescended to snatch this doubtful palm, and the 
Council of the Royal Agricultural Society of England may arrogate 
to themselves some merit for this result; but the question must 
arise whether the Royal Agricultural Society of England has really 
consulted its own dignity, and the true interests of the public, by 
persevering with a measure and with a system which must have a 
tendency to alienate from the manufacture of threshing machines 
and other high-class agricultural appliances those firms who 
cannot condescend to these farcical performances, and who never- 
theless possess the best appliances, and can best afford to employ 
the talent requisite for the production of machinery to represent 
the most improved practice of the times. 

Leistcn, Suffolk, FRANK GARRETT, M. Inst. C, E. 

20th June. 





FORCE AND MOTION. 

Sir,—Permit me to protest against Mr. Rolfe’s way of taking my 
explicit assertions, as may be seen in my letter appearing over his, 
to mean their contradictories. I apply the same rule of interpreta- 
tion to his. He differs altogether from Thompson and Tait’s 
definition of foree—which I accept, for he says he agrees with it. 
That is the way he understands me, and so I understand, and will 
eee to understand, him, till he alters his way. He is obviously 
j)°King. 

i um quite familiar with the difficulty ‘‘A Crammer” says I do 
not understand. With most persons it vanishes on its being pointed 
out that it arises frum action and reaction being mistaken for two 
forces acting on one body. If they were, equilibrium would result 


from the third law in every case. I commended ‘‘ A Crammer’s” 


way of putting the third law as “‘ the resistance is always equal to 
the force ” so highly, that in the first remark I made on the subject, 
before he wrote at all, I called him a paradoxical muddler, by 





implication, for so expressing it, for which 1 apologise. 1 raised 
no question involving definitions of force. I condemned and do 
pe en the slipshod absence of definition of what body each 
force is exerted on, exhibited in ‘‘ A Crammer’s” descriptions of 
action and reaction, and of forces in equilibrium, because in that, 
and not in the definition of force, lies the distinction between 
action and reaction, and forces in equilibrium. ‘‘A Crammer” 
alainly mistakes action and reaction for two forces acting on one 
—s whereas they are forces one of which acts on one body and 
the other on another. He says I should identify them with 
balanced forces. I donot. I say they have no business to be 
called balanced forces, because they do not both act on the same 
body. He says I should identify them with forces in equilibrium. 
Ido not, I say they differ altogether from forces in equilibrium, 
because forces to be in equilibrium must be exerted on the same 
body, and action and reaction are not exerted on the same body. 
‘A Crammer” densely ignores the fundamental distinction 
between a pair of forces in equilibrium and action and reaction by 
failing to specify what body his force is applied to, and in addition 
what body his resistance is applied to. By omitting that distinction 
he totally misrepresents the third law of motion, not as to any 
matter concerned with the definition of force, but in the essential 
matter of defining what body the force tends to move ; and muddles 
up forces which tend to move the same body with forces which 
tend to move different bodies, as if a body could be moved or 
prevented from moving by forces which didn’t act on it, and it 
didn’t matter a straw what body each force acted on—a very large 
practical error. Maurice F, FirzGera.p. 
Newcastle, Co. Down, June 22nd. 





Smr,—With your permission I should like to say a few more 
words on the questions discussed with the third law of motion. 
We see the statement constantly made that motion is the cause of 
motion—a statement as old, and perhaps older, than the days of 
Anaximander—but which received its definite character from the 
hands of Leucippus and Democritus—‘‘Arist. Meta.” lib. i., cap. 4. 
‘The first principles of all things are matter, space and motion,” and 
followed later by Epicurus and Lucretius and most of the Atomic 
school, and in later days to some extent by Hobbs, Descartes, 
and Leibnitz. Zeno the Eleatic stated as against Diogenes the 
real meaning of motion. ‘‘ Motion is not a thing, as Zeno clearly 
saw, it is only a condition. In a falling stone there is not the 
stone and a thing called ‘ motion,’ otherwise there would be a 
thing called ‘rest.’ But both motion and rest are names given to 
express conditions of the stone.” (Lewes, ‘‘ Biog. Hist Phil.,” 
vol. i., p. 98). 

Now, the meaning of the word ‘‘ motion” was, in Newton’s time, 
“change of position” (xiynois, from xiw, to go = motus), and is the 
name for an effect, not a cause. I remember reading, in my 
apprenticeship days, Professor Tyndall’s ‘‘Heat, a Mode of 

otion,” and I began it with very curious thoughts as to what that 
motion might be. I was previously acquainted with Rumford’s 
work. However, as I proceeded | learnt that he held that the 
cause of both the heat and the motion was energy; holding with 
Thomson and Tait, ‘‘The potential energy of gravitation was 
the original form of all the energy in the universe ”—‘‘ Heat,” 

ze I wondered why he stopped at the word 
**motion,” till I came to the appendices, and there, quoting 
from his “‘ Faraday as a Discoverer,” he tells us what he means by 
motion. ‘* Power may exist in the form of motion . . . which 
is dynamic energy "—‘‘ Heat,” p. 545, That is to say—clearer of the 
two meanings of the sentence—that power = motion = energy. 
Then ‘‘ change of position” is its own cause, which is absurd. We 
can understand A sear after reading his brilliant treatise, that 
heat is a form of energy, but whether swayed by the kacophony of 
the alliteration, or by the theories of Democritus and Descartes— 
B.A. address, Belfast—in the title choice, it is to be regretted that 
it has perpetuated a second meaning for the word motion. 
** Motion” has sometimes a third meaning of momentum. 

Referring to another book, Prof. O. Lodge’s admirable little 
** Mechanics,” motion is defined as ‘‘free muscular action ”— 
**Mech.,” p. 17. Now free muscular action is not change of position, 
but referred to the senses, change of position is usually co-existent 
with muscular action whether free, automatic, or reflex. 

Again, with the word ‘‘force,” Professor Lodge gives three 
definitions—(1) Muscular exertion, p. 13; (2) rate of change 
of momentum, p. 50; (3) mass acceleration, p. 50. That is, 
(1) force is a sensation, (2) force is a rate, (3) force is a product of 
two concepts. Now, force cannot be each and all of these three. 
The engineer has to do with realities, not abstractions, and, work- 
ing on the thought of Hegel, ‘‘ Das seyn ist das nicht,” thinks with 
Thomson and Tait, ‘‘ Force is any cause,” &c. To him the universe 
is instinct with energy, wherein matter “‘ lives and moves and has 
its being.” Behind the facts of consciousness, he co-locates and 
co-ordinates matter and energy, heaping up here, abstracting 
there, and a definite quantity of the ‘‘ cause” he calls a force, as 
it appeals to his 1 definitely, through his measuring 
instruments, as a time-space-energy function. Professor Lodge 
calls energy “‘ the force generator” ; he might better call it ‘‘ the 
force ocean.” 





The deep has power on the height, 

And the height has power on the deep ; 
They are raised for ever and ever, 

And sink again into sleep.” 

The letter of ‘‘ A Crammer,” on p. 494, is an excellent example 
of modern writing—‘‘ science falsely so called ””—loose language 
and loose statements which, without offence, a schoolboy would call 
‘‘crammers.” ‘‘ The action of the first calls the second into exist- 
ence ;’ so, then, there are two forces after all. But—no: ‘‘It 
would be true of one particle and one force ;” ‘it will call into 
existence force” (!)—still another force, which must have been 
crammed in somewhere; ‘‘ perhaps potential energy.” With 
regard to the corollaries to the third law, it may be clearly 
shown that, whether it be Pambour’s theorem that p=R, or 
Pollard’s theorem that 

Es 


r+s 
action is always balanced by the sum of the reactions ( if, R y 


‘“‘A Crammer” further states ‘‘the third law is not a law at all, 
but an axiom.” Somehow, I learnt at school—with the help of the 
cane—certain axioms or self-evident truths—and I might say also, 
some practical knowledge of action and reaction. 

I am well aware that Newton used the word ‘‘axiomata,” but it 
was used in the secondary sense of propositions or general state- 
ments to ‘De motu corporum,” and is open to the objections 

winted out by Whewell and others. To the keen intellect of 
Newton they may indeed have been self-evident, but most of us are 
dwarfs who sit on the gaint’s shoulders. But here we have, ‘‘ the 
third law = no law = an axiom.” Confusion worse confounded ! 
Courage, however: ‘ this axiom admits of being extended ”—Leib- 
nitz’s /uilw are out of the running—he is an awfully accommodating 
axiom, you can cram him. But do not go too far, remember “‘ the 
one-horse shay ;” he may burst after all, ‘‘for it is no more a law 
of motion than it is a law of rest”! Sir, perhaps, like Bain’s 
double-faced matter, this has a serious as well as a ludicrous side, 

Is it not high time that engineering—in practice the most 
extensive and most exact of all the branches of physical science— 
should have definite and clear meanings attached to all its root 
words? From clearness of thuught advantages would flow, 
similar to those which in another sense followed the adoption of 
the Whitworth thread. Behind every physical problem with 
which the engineer deals lie those deeper metaphysical problems 
which have exercised the keenest intellects of aon, and which 
every clear step forward helps to solve. For to the really unknown 
forces, and things of the ‘‘ Unseen Universe ”—with that blind 
confidence begotten of experience—the engineer trusts when he 
builds the conceptions of his mind. W. Munro. 

Chatham, July 22nd. 

(For continuation of Letters see page 515.) 
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THE ROYAL AGRICULTURAL SOCIETY’S 
THRASHING MACHINE TRIALS AT DONCASTER 
No. L 


Tue trials to which we referred on p. 491 of our last 
impression were completed on the Friday afternoon. 'The 
five machines entered were tested with wheat, barley, 
and oats, each machine being run an hour on wheat and 
on barley, and half an hour on oats, the quantity of 
corn in sheaf thrashed in the sixty or thirty minutes, and 
the quantity of grain obtained being weighed. With the 
object of ascertaining the cleanness of the thrashing, the 
straw and cavings were subsequently passed through a 
thrashing machine, and the quantity of grain obtained 
weighed. The general arrangement of the trial shed is 
shown by the annexed sketch. Fig. 1 is a transverse section 
of the shed, and Fig. 2 plan of the general arrangement. In 
Fig. 2, A is the office for the use of the judges and steward 
and store for the reception of the thrashed grain and 
samples; B B are thrashers for trial; C is an engine on a 
ret with a dynamometer D. The latter is connected 
direct to the engine shaft and a belt from the dynamo. 
meter fly-wheel which is 4ft. 6in. diameter, drives the 
thrashing machine B. A second engine, E, was pro- 
vided for making the preliminary run of one thrasher 
while the other machine was being driven by C D, but 
this was not required, as the judges could not observe two 
machines at one time, and the preliminary run com. 
prising the thrashing of fifty sheaves of wheat took 
so few minutes that it was much more convenient 
to make it with the engine which was to run 
the machine through its trial At G, Fig. 2, is 
the thrasher for re-thrashing the straw and cavings 
from the machines under trial, the re-thrashing machine 
being driven by a portable engine in the ordinary way, 
and provided with a trussing machine for trussing the 
straw for use in the stock-yard. The engines employed 
for driving the machines under trial are both by Messrs. 
Davey, Paxman, and Co., of Colchester. That connected 
to the dynamometer is one of Messrs. Paxman’s 
compound receiver type engines, fitted with Paxman’s 
cut-off gear, the engine E being of the ordinary single- 
cylinder type. The machine marked G for re-thrashing 
and the engine marked F are both by Messrs. R. Hornsby 
and Sons. ‘The trusser is supported on high wheels, and 
only backed up to the thrasher, not hung upon it. It is 
driven by a chain from the forward shaker-crank, and 
worked without attention, trussing straw, which after a 
second thrashing was not in a good condition for trussing. 

The wheat thrashed was taken from stacks on the field 
in which the trial shed was erected, and close thereto. 
It was loaded up on carts which passed over the weigh- 
bridge, marked W B on plan, Fig. 2; when emptied the 
same carts again passed over the weighbridge, for a 
record and second checking of the tare. As far as 
was possible, the wheat from the top of the ricks was 
distributed amongst the several competitors, and every 
endeavour was made to obtain for all the same quality of 
crop to work on. The results of the thrashing showed 
a variation in the yield of the crop, but not more than 
takes place in different parts of the same field. 

The trials fairly commenced on the morning of the 
16th inst., lots having been drawn, which put Messrs. 
Foster's machine first on the list for trial. The machines 
took the following order:—(1) Foster; (2 “Tasker; (3) 
Coultas ; (4) Gibbons and Robinson; (5) Foden. All these 
machines went through the same trials, and three were 
subsequently put through final trials on wheat, Messrs. 
Foden and Co.’s machine being fifth, and having done 
excellent work was first given a final trial. Messrs. 
Gibbons and Robinson’s was then tested a second time, 
and thirdly that of Messrs. Foster and Co. 

The following are the points representing perfection, 
as published in the regulations and programme of the 
trials, these points having been arranged in accordance 
with a discussion of the subject by the makers, including 
those of the Agricultural Engineers’ Association :— 


Clean thrashing... ... 30 
RI 55 csc. pcm), aces. oan. bus 10 
Cavings freefromcorn ... ...0 2-0 oe. oe eee 5 
eee ee ae err. 
Chaff free from cavings, seedsanddirt ... ... ... 5 
I, ec cas, sete ose wes das, ete 5 
CN ES ee ee eee 

Cleanness of delivery from machines (/.¢., absence of 
[7 ASE ee ee 
*Perfectiun of finishing (i.¢., screening or sorting) 5 
Construction and convenience of working ... ... ... 6 
Power in proportion to results... ow we ee 5 
Economy of attendance re eee. 
le a Ca eee ere re me 
Total . 100 


The trials led the judges to award the prizes as 
follows :— 

Ist prize, £100—Messrs. E. Foden, Sons, and Co. 

2nd prize, £50 | — { Messrs. Gibbons and Robinson. 

8rd prize, 3} sig Tasker and Sons. 

The second and third prizes were thus put together, and 
divided between the two latter firms. 

We attended the trials throughout, and had hoped to 
place before our readers the figures in detail relating to 
the construction of the machines, their working, and the 
results of the trials. It has, however, taken more time 
to reduce them for publication than was expected, and 
we have therefore to postpone our full account of the 
trials to our next impression. 

In the machine which Messrs. Foden entered for trial, 
Mr. Foden has departed a little from his patented 
arrangements, according to the latter he — an 
exhaust fan to accomplish both the first and second 
dressing of the grain, and also to elevate the chaff and 
deliver it into bags. The grain and other material 
passing through the caving riddle A—Fig. 83—is led by a 
return board } on toa chaff riddle C. ‘This chaff riddle is 
fixed in the same shoe or box with the caving riddle, and 





“+ In thrashing the barley and oats the points of straw unbroken were 
not given, but were added to the points allowed for perfection of 
finishing, making the number 10. 
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therefore receives the same shaking movement, and the 
grain passes along the board to its edge and to pass over 
this in a stream. 

The fan d draws air through the chaff riddle C. The 
lighter materials pass onward with the air into a passage 
d in connection with the eye of the fan, and in this 
passage there is a valve which regulates the current of 
air. The grain passes through the chaff riddle on to the 
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into a conveyor barrel P—Fig. 4—at the end of which 
works an awner Q. Here the grain is submitted to the 
frictional treatment which it usually receives before the 
second dressing. The grain escapes from the awner by a 
door r, so adjusted as to offer a suitable amount of resist- 


The ordinary arrangement of machine is shown by the 
accompanying diagram section of Mr. Coulta’s machine. 
The corn fed between the drum A and concave is there 
separated into straw, which goes to the shaker A, and a 
mixture of cavings of various sizes and condition, grain, 








ance, the spindle of the door carrying a weighted lever. | chaff, dust seeds, dirt chops, mice dirt, sprouted corn, 
The grain is then received upon the uppermost of a series | nails, cinders, and other things not grain. This mixture 
of louvre boards s s s. ‘These louvre boards have a | falls partly through the concave to the back end of the jog 


mes 





























Tue Encineer 





FODEN AND SON’S FINISHING THRASHING MACHINE.—Fig. 3—SECTIONAL ELEVATION 


return board g and from the end of this on to the grain 
sieve or riddle H, which stops the larger impurities and 
allows the grain to pass through and to fall upon the seed 
riddle j, which, whilst it stops the grain, allows small 
seeds to pass through and out of the machine at z. 
From the grain riddle the grain passes by the spout k 
into the box of the elevator /. The lighter materials as 
already stated pass forward with the air current to the 
eye of the fan, and they enter the fan case, and this is 
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om * TRIAL SHED, DONCASTER 
perforated around the greater part of its periphery. The 


perforations allow the dust to pass through into an outer 
casing, at the bottom of which there s a wide outlet 


D‘ by which the dust falls to the ground. The chaff is | 


not able to pass through the perforations of the casing 
and is propelled upwards out of it by a passage M, which 
after ascending for a distance, curves downwards and 
terminates in mouths N N, to which sacks for receiving 
the chaff are attached. Two mouths are provided at the 

UNTHRASHED GORN 








| which leads it into a rotary screen w serving to separate | 


| chamber u—Fig. 4—a fan F is carried on an extension- 


jogging motion imparted to them from the shoe by a | boards, and partly from the shakers to the rear, dire ct to 


lever ¢ and rods 7' and ¢, which causes the grain to pass | the caving riddle D, some from the shakers to the jog buard 
in streams of uniform thickness from board to board. 
Between these louvre boards s, as usually made by Mr. 
Foden, another stream of air enters and passes towards 
the main fan d, and as the air issued from between the 
boards it took an upward course to the entrance of a | 
chamber u—Fig. 4—into which it carried the light corn. 
The lip u? over which the air current passes is adjustable 
up and down to increase or diminish the distance which 
the light corn must be carried before it enters the | 
chamber. The good grain passed along the louvre | 
boards s, descending from one to another to a passage v, 














it into different sizes. After passing the screen the grain 
is received into sacks. The air when it enters the light 
corn chamber uw, as thus arranged, loses much of its | 
velocity, for the current is here spread over a considerable | | 














area. All but the lightest materials fell down to the A TAF oe remenn 
bottom of the chamber and were received into a light rn oe 7 a re 
corn pocket u?, which was emptied from time to time. — G || pon im a 
The wind bearing the lightest materials with it, still Ui | | cia 

passed up to a mouth by which it entered a descending | ae a ——_ _ 





passage to the fand. As arranged in the machine tested | 
at Doncaster, this descending passage for chaff, white | 
coats, and light material was done away, and in the 
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of the awner spindle. By this fan a constant indraught 
of air is kept up, and the separation effected by the fall 
of the product of the awner is made certain. As seen in 
Fig. 3, the delivery spout A from this second fan delivers 


TRIAL SHED ARRANGEMENTS, DONCASTER 


G, from which it goes to the riddle D. The very short 
straw and cavings which fall on the riddle D pass off a 
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Fig 4—FODEN’s THRASHER 


Section on Line 3—3 of Sectional Elevation 
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Fig. 5—COULTA’S FINISHING THRASHING MACHINE 


fan outlet and a valve o, pivotted at 01, by which one or | 
other of these mouths can be placed in connection with 

the fan whilst the other is closed, so as to deliver into | 
one or other sack. The grain which has received a first | 
dressing, as already described, is raised by the elevator / | 
to the upper part of the machine (the lower part only of 

the elevator is shown in Fig. 8) and is there delivered | 


the light materials taken from the awner and louvre | the end of that riddle, as shown, all the rest of the 
boards to the space under the drum concave, so that they | mixture falling to the jog board at the top of the lower- 
pass again on to the caving and other riddles. Mr. Foden | shoe, from which it reaches a riddle below, which permits 
thus dispenses with second dressing riddles. A valve, | all but the chaff and very light stuff to fall through to the 
not shown, enables the attendant to deliver the corn from | inclined board below it, the chaff being sent forward by 
the elevator at B when necessary, instead of passing it | the blast from the fan F. The remainder of the mixture 
through the awner. is separated into grain, which passes at C to the elevator, 
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seeds, &c., passing off the sieve at the bottom of the 
shoe at E, dust passing through at E, and chop, which 
are blown over to the chop spout where shown. In 
the engraving, which was made from a rough diagram, 
the drum beater beds have the flat sides in the wrong 
direction, and the straw is represented as going in end on. 
This, of course, is wrong; but as a good deal went in this 
way at the trials, the engraver’s mistake has not been 
corrected. 








THE ROYAL AGRICULTURAL SOCIETY'S SHOW. 





THE display of implements and machinery in the show- 
yard of the Royal Agricultural Society on Doncaster 
racecourse this year is neither better nor worse than it 
has been for a dozen and more years past. The most 
noteworthy feature about it is, perhaps, the prominent 
position assumed by gas and oil engines, which are exhi- 
bited by no fewer than fifteen firms, namely :—Andrew 
and Co., Brown and May, Clayton and Co., Cowley and 
Son, Crossley Brothers, Fielding and Platt, Hornsby and 
Sons, Penney and Co., Pickerings, Priestman Brothers, 
Robson, Taylor, the Trent Gas Engine Company, Wells 
Brothers, and Weyman and Co. This is, of course, in 
large part due to the lapse of the Otto patents, which has 
thrown the Beau de Rochat cycle open to the world. 
We must postpone, however, our notice of these engines, 
many of which present features at once important and 
ingenious, and confine our attention for the moment to 
the general features of the show which are likely to 
interest our readers. 

Two of three facts present themselves with some force. 
The first of these, perhaps, is that steam digging is very 
far from being dead. Steam ploughing is all but defunct. 
Thus, for example, Messrs. Fowler show only a single 
12-horse power compound ploughing engine; Messrs. 
Aveling and Porter not one; Messrs. Barford and 
Perkins one four-furrow balance plough and one culti- 
vator. These are the only firms who ever went into the 
steam plough trade to any extent. In digging, however, 
a lively faith seems to exist; and, curious as it may seem, 
money is always available for the carrying out of experi- 
ments. Mr. Darby has succeeded in getting a ten years’ 
extension of his patents; and, in the course of the 
Privy Council inquiry, it was stated that Mr. Darby had 
lost about £8000 in the endeavour to introduce steam 
digging; and nevertheless Mr. Christie-Miller and Mr. 
Free—two capitalists—were ready to advance a large 
sum for further experiments. We understand that a 
steam-digging syndicate is talked of for working on the 
Proctor system. The secret is, so far as we can learn, 
that the crops grown on dug land are very much 
better than those grown on ploughed land. Why, we 
must leave it to agricultural chemists to say. To us the 
interest consists in the means to be adopted for digging 
by steam. It would be impossible within the limits now 
at our disposal to handle this question to advantage. 
We cannot, however, help saying that the new type of 
Darby digger exhibited by the Darby Digger Company, 
of Leadenhall-street, and constructed under Darby and 
Steevenson’s latest patents, does not commend itself to 
us as the best solution of the difficulty to be overcome. 
It would be impossible to give an adequate idea of this 
machine to any reader without drawings. It is, beyond 
doubt, exceedingly ingenious; but a great deal of the 
ingenuity is misplaced. It is more than probable, how- 
ever, that by the operation of a principle of selection, or 
the survival of the fittest, the good features will augment 
in prominence and excellence, while the bad features will 
be eliminated. The new machine departs widely from 
the “ broadside” principle with which Mr. Darby has been 
long identified, in that the digging forks are placed behind 
the engine and boiler. They are driven by two inclined 
cylinders, with cranks at right angles, and the action 
is very jerky indeed, even when not digging. But perhaps 
this extremely jerky mode of working gives better results 
than would be had if there was a fly-wheel on the crank 
shaft. Behind the diggers are arranged, like a great 
comb, a number of coulters, which are intended to pre- 
vent the digging forks when working quickly, from 
driving the soil too far behind the machine, and leaving 
holes in some places and heaps in others, according as 
the speed of the machine varied a little. As we have not 
seen the machine tested in the field, we can of course 
say nothing as to the efficiency of this comb arrange- 
ment. Mr. Darby deserves to succeed, and we wish 
him success. Messrs. Burrell and Sons, of Thetford, are 
the only other makers of steam diggers, and they do not 
exhibit one at Doncaster, although we understand that 
there are several of their make at work and giving satis- 
faction. Steam digging appears to be in much the same 
condition now that steam ploughing was in twenty-four 
years ago. No doubt steam ploughing has proved an im- 
portant and repressive rival, and now that it is out of the 
way, steam digging will stand a better chance of success. 

Another noteworthy feature of the show is the number 
of steam road rollers shown. For many years the steam 
roller trade remained almost wholly in the hands of 
Messrs. Aveling and Porter, of Rochester, for all the 
southern districts; while Messrs. Thomas Green and Son, 
of Leeds, supplied the north. But now several firms have 
“gone in” tor rollers, for the first time. 

The widest departure from existing practice is to be 
found in a very excellent roller made by Messrs. Fowler, 
of Leeds. It is of the usual type in form, that is to say, 
a traction engine with very broad wheels. The cast iron 
rims of the hind, or driving wheels of road rollers, wear 
out rapidly in doing the work of crushing hard stones and 
driving them into the roads. To replace the whole wheel 
is costly. In the Fowler rollers the rims of the wheels 
are separate from and carried on wrought iron bodies. 
The rims bear on wedge bolts drawn in between the 
wrought iron and the cast iron rings, and there is no 
trouble in getting the centres right, und in keeping the 
wheel from shaking loose. The scrapers for the hind 
rollers are arranged so as to prevent mud being carried 





round by the rollers. Instead of the ordinary double 
scraper, acting only on one side, single scrapers acting 
on the front and back of each roller are provided. They 
are inclined to point as near the road level as possible, 
so that any mud adhering to the roller is at once removed. 
This effectually prevents mud going over the top of the roller 
and being deposited on the side of the engine, whichis com- 
plained of in other arrangements. The scrapers have an 
automatic adjustment causing them to be always in proper 
action. This may seem a small matter, but it is of more im- 
portance than would be thought likely. This type of road 
roller is easily converted into a traction engine. The 
whole smoke-box is a casting in one with the “ spoon” 
for supporting the front end, and this casting is bolted to 
an angle-iron round the boiler, just as the cylinder of 
a girder engine is secured to the framing. Two smoke- 
boxes, one for the roller and the other for the traction 
engine, are provided, and the engine may accordingly be 
fitted either with a pair of leading wheels or a roller, as 
is deemed desirable. Messrs. Fowler do not exhibit 
anything else that is new. 

Messrs. Thomas Green and Sons, of Leeds, show a 
12-ton steam road roller of very good design and excellent 
workmanship. The boiler is of steel. 
It has two speeds, and can be turned 
round in aboutits own length. Like 
Messrs. Fowler's roller, it is fitted 
with renewable rims to the hind 
rollers, but made in a different way, 
which will be readily understood 
without further description from the 
annexed sketch. All the details of this roller have been 
well thought out, as was to be expected from a firm with 
such large experience in this class of work. 

Messrs. Charles Burrell and Sons, of Thetford, show 
a road roller for the first time. This is a 10-ton roller, 
and really seems to leave nothing to be desired. 

A steam road roller, exhibited by Messrs. Wallis and 
Steevens, is illustrated by the engraving on page 507. 
The roller is, of course, primarily for rolling, but it is 
equally suited for driving stone breakers and other 
machinery, or to be used—when supplied with road 
wheels—as a traction engine to haul the stones, &c., for 
the road repairs, or other work. By this means the 
roller can be kept in constant work. The design of the 
engine parts is similar to that of the same makers’ 
traction engines. The cylinder is steam jacketted, being 
in direct communication with the boiler. The steam is 
carried over the cylinder to a domed chest before passing 
into the steam chest, to prevent any priming. The 
piston-rod, crank, second motion shaft, and main axle are 
made of steel. The gearing is of the best cast crucible 
steel, and completely protected. The crank-shaft bear- 
ings are carried on wrought iron saddle box, which is 
carried up from the boiler, thus obtaining rigidity. The 
boiler is made of steel plates, longitudinal seams double 
rivetted, the rivetting being done by machinery under a 
pressure of about fifty tons. The fire-box is of Lowmoor 
iron, and lap-welded tubes are used. The tender is of 
thick steel plates, and contains water tank and coal 
bunker. The boiler is lagged with wood and sheet iron. 
The wheels have wrought iron spokes, and cast iron 
rims of hard tough iron. The hind wheels are provided 
with holes for insertion of frost spikes or short spikes for 
picking up roads, which can be put in when required. 
The roller is fitted with two speeds, the slow one for use 
when rolling, and the fast one for use when travelling 
from place to place or hauling. The roller can be turned 
in a space not much exceeding its own length. The 
regulator, reversing lever, steering wheel, &c., are 
arranged so that they all come readily to hand, and can 
be easily worked by one man. 

Of traction engines there is as usual a large display. 
Messrs. Aveling and Porter appear, we need scarcely 
say, in the front rank, but they do not show any 
novelties; Messrs. Burrell and Sons pin their faith on the 
compound single crank engine, of which they have now 
about seventy at work of various sizes. We have already 
spoken in high terms of this engine, and it is enough to 
say that everything we have said in its favour, and more, 
is being daily justified by the results obtained. The 
workmanship is quite equal to that of the best locomo- 
tives; the diagrams are as nearly perfect as possible; 
and the design leaves nothing, we think, to be desired. 
These engines are spring mounted, and very great pre- 
cautions have been taken to secure perfect lubrication. 

Messrs. Clayton and Shuttleworth show a traction 
engine of new design, which we illustrate. The cylinder 
and stop valve are in one casting, bolted to a separate 
saddle, with every part most accessible for examination 
or repairs. The whole engine is carried on wrought iron 
side frames, tapered vertically and braced by cross-plates, 
the expansion of the boiler being provided for by the 
bolts passing through square steel dies working in slots 
in the horn-plates. The slide-valve isa Trick, and the 
governors are Tyrell and Deed’s patent with the dash-pot 
in the weight, which has already been illustrated in our 
pages. The foot-plate is very roomy and convenient, a 
lattice wood spring-plate being provided to save the 
driver from vibration, The bunkers are at each ‘side. 
The boiler, of steel, is fitted with Ramsbottom safety 
valves. The feed-water is supplied by Gresham’s injector. 
The steerage is effected by Wilkinson’s screw and rack 
gear, modified and improved. This is a very handsome, 
well-designed engine, and the fact that it has been made 
at Stamp End is sufficient guarantee for excellence of 
workmanship. 

Mr. Foden shows a very well-made tandem traction 
engine of new design, hung on springs, and with high 
wheels, 6ft. 10in. diameter. The high-pressure cylinder 
is placed next the crank-shaft,,in the steam chest. The 
low-pressure cylinder is fixed in the casting which forms 
the root of the chimney, and is surrounded with the hot 
air from the tubes, under which arrangement a certain 
amount of steam drying certainly takes place. Both the 
cylinder valves are of the piston type. One gland only 





is used between the cylinders, a brass covering tube being 





————e 


employed in a way well understood to avoid the need for 
a second gland. This ought to be a very economical 
engine, and it would be a matter of some interest to test 
the value of the hot-air casing on the low-pressure 
cylinder. 

Traction engines are exhibited by, in all, twelve firms, 
namely:—Allchin, Burrell, Clayton and Shuttleworth, 
Dodman, Foden, Gibbons and Robinson, Holmes, 
Hornsby, Marshall, Ruston and Proctor, Tasker, and 
Wallis and Steevens. Besides these, road locomotive 
engines, which are really traction engines in all but the 
name, are shown by Fowler, Aveling and Porter, 
McLaren, and Ransomes, Sims, and Jefferies. Generally 
speaking, the engines shown are of good workmanship 
and design, but they present no novel features that we 
have not already noticed. 

Before passing on to other subjects, it is worth while to 
say a word on the subject of spring wheels. We found 
none in the show-yard, with the exception of Boulton’s 
patent, which has already been fully described in our 
pages. This wheel is now used by Messrs. McLaren, 
who show it fitted to a fine compound road locomotive, 
Messrs. Fowler, and Messrs. Burrell. It will be 
remembered that the wheel has a cast iron rim with 
recesses, in which are fitted wood blocks resting on india- 
rubber pads. As we expected, the india-rubber has 
proved a failure, squeezing out, breaking up, and “ losing 
its nature.” Felt has been substituted for the rubber 
with the happiest results. Mr. Carter, of Manchester, 
who probably does more heavy hauling than any one else 
in the world, and employs eight powerful traction engines 
for moving boilers which weigh not unfrequently thirty 
tons, tells us that he has found no wheels to equal these 
for working over paved streets. He tried one pair of 
wheels for experiment, and now has four of his engines 
fitted. We have so often heard that the “finality” 
spring wheel had been produced, that we are slow to say 
that Mr. Boulton has attained that desirable end, but he 
has succeeded in producing a very good and useful wheel, 
and that is a great deal to say. 

In portable engines we failed to find anything new, 
with one or two exceptions. The most noteworthy is an 
engine by Messrs. Ruston, Proctor, and Co. It could 
not, it will be seen, be produced by anyone who did not 
possess comparatively large and powerful plant, seeing that 
the whole boiler at one stage has to be put on a planing 
machine. In this engine the crank shaft brackets, the 
cylinder, stop and safety valves, and the bracket for 
carrying the guide and governor stands are bolted to 
planed seatings or supports rivetted to the boiler, so that 
not a single bolt for holding any of these important parts 
passes into the steam space. It is thus evident that at 
any time the engine could be removed from the boiler, 
and, if necessary, mounted upon an independent bed- 
plate ; but the more important advantage is the absolute 
immunity from leakage of steam joints, and the ease 
with which any part, if required, can be taken down and 
replaced. 

The cylinders, 10in. diameter and 14in. stroke, are steam- 
jacketted with independent liners of hard metal, and are 
bolted on to two steel seatings, double rivetted to the out- 
side firebox crown plate, and the steam chests are placed 
outside for better accessibility. Steam is admitted at the 
back from the casting containing the stop and safety valves, 
with a separate branch for feeding and draining the 
steam jackets, which casting is bolted to a wrought iron 
seating rivetted on the boiler, behind the cylinders. The 
motion-bars are of the cylindrical form, in one piece 
with the front cylinder covers, and bored to receive the 
slide blocks, which are adjustable on to the crossheads. 
The crank-ends with the motion-bars are carried by 
brackets on the governor stand. The governor is of the 
high-speed type, acting on an equilibrium throttle valve. 
Expansion excentrics are put on, "3 which the steam can 
be cut off at any point from one-third to two-thirds the 
stroke, and substantial guides are provided for the valve 
spindles with adjustable joints. The crank-shaft is of 
forged steel, with the webs slotted out and polished. It is 
carried by three pedestals, each fitted with brasses, which 
can be adjusted in both directions, and bolted to supports 
formed by wrought iron bars rivetted between curved 
steel plates, which again are rivetted to the boiler by four 
rows of rivets. The whole of the above-named seatings 
are faced up true by putting the boiler bodily into the 
planing machine, and as the parts which fit to them are 
planed, an absolutely mechanical job is secured. The 
working strains between the cylinder and crank-shaft 
brackets are taken by the makers’ well-known steam 
expansion stays, which are fitted in such a way as to 
avoid any steam joint at the ends, and to be easily taken 
down. The steel brackets which support the crank-shaft 
pedestals are arranged so as to form oil wells, and the 
exhaust pipe passes through that on the right-hand side. 
The feed-pump is bolted to an independent seating, and 
is of the usual continuous action type, with treble valves 
and gun-metal working parts. A heavy turned fly-wheel, 
5ft. 6in. diameter, and the usual fittings are provided, 
and it may be noted that all the cocks are of the gland 
pattern, with solid hand levers. The boiler is of Siemens- 
Martin steel throughout, double rivetted in the longi- 
tudinal seams, and stayed for a working pressure of 
80 Ib. or 90 lb. 

Of the two engines lent by Messrs. Davey, Paxman, 
and Co. for the use of the judges, it is unnecessary to say 
more than that they are of the compound and single- 
cylinder Newcastle types, too well known now to require 
more than the intimation that they will repay examina- 
tion. 

The Vulcan Ironworks Co., of Beccles, Suffolk, show a 
new compound traction engine, which is more meritorious 
in design than workmanship. It is a tandem engine, the 
low-pressure cylinder situated in the rear. The exhaust 
pipe from the high-pressure cylinder passes through the 
boiler to the low-pressure cylinder—a good feature. The 
high-pressure cylinder is jacketted. The horn-plate: 
are of wrought iron. The governor works a cut-off plate 
on the back of the high-pressure slide valve. The worst 
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thing about this engine is the smallness of many of the 
parts, the dimensions of which appear to have been 
calculated by some one fresh from a technical college, and 
unable to discriminate between what is right in practice and 
whatin theory. The valve stems, for example, are much 
too small. We have no doubt, however, that by calculation 
they are very much stronger than need be. A little more 
experience on the part of the designer will, however, 
enable him, we think, to produce a satisfactory engine. It 
is not to be supposed that other makers use much heavier 
proportions without a good reason, albeit one not dwelt 
on in text-books. 

There is only one fixed engine of considerable size 
shown; that is by Messrs. Ruston and Proctor, and is a 
very fine piece of work. 

The engines shown by all the leading firms, such as 
Messrs. R. Garrett and Sons, Robey and Co., Hornsby 
and Sons, Ransomes, Sims, and Jefferies, &c., fully main- 
tain the reputation of their makers, but call for no special 
description, presenting as they do no novelties. 

Among the vertical engines shown, we may specially 
refer to the exhibit of Mr. Hindley, of Bourton. No 
maker of small power engines turns out better work. 
Messrs. Blackstone and Co., of Stamford, show some 
very well made vertical boilers. 

here are a few miscellaneous exhibits which deserve 
notice. Among these may be mentioned samples of steel 
shown by the Weardale Iron Co., Spennymoor. Messrs. 
Pontifex and Wood, of London, show some remarkable 
pumps, and what will interest engineers more perhaps, 
the Penberthy injector, which is the smallest and most 
compact self-starting injector with which we are 
acquainted. 

Messrs. Hawksley, Wild, and Co. show a large Lanca- 
shire boiler with patent flanged flues, the construction of 

which will be understood from the 
“=== sketch. They also exhibit an end 
—_——_..__— plate in one piece jin. thick, 9ft. 3in. 

diameter, flanged for two furnaces. 
We may say here that Lancashire boilers are now being 
made in the Manchester district as much as 9ft. 6in. 
diameter, and 30ft. long, to carry 160 lb. pressure. It is 
for much such a boiler that the end plate in question is 
shown—a somewhat incongruous article in an agricultural 
show yard. 

The Pulsometer Engineering Company, Queen Victoria- 
street, has a prominent exhibit, which attracts a crowd, 
in the shape of a great Deane irrigation pump, lifting 
about 40,000 gallons of water per hour to a height of 6ft., 
and so producing a waterfall grateful to the eyes and the 
ears on torrid days—such as was last Monday and the 
forenoon of Tuesday. The company also exhibits a huge 
pulsometer, capable of pumping 80,000 gallons per hour. 
It is slung in chains from poles as it would be used for 
temporary work, such as drainage or irrigation. 

One of the interesting curiosities is a sheep-shearing 
machine worked by compressed air. This will be found 
on or close to Messrs. Hornsby’s stand, compressed air 
being supplied to work the shearer by a Hornsby com- 
pressor. The instrument is almost the same as Green’s 
well-known horse clipper. The sheep shearer shown last 
year was worked by a flexible shaft; this is driven by 
compressed air, actuating a little modified rock drill 
engine. With it a sheep can be sheared in eight minutes, 
or at about three times the rate a man can work in the 
ordinary way. It is an Australian invention. 

In another part of the yard cows are milked by steam. 
Four cows’ horns have india-rubber tubes fitted tc the 
small ends, while the large ends are lined with spongey 
rubber. The india-rubber tubes all converge into a large 
tin vessel, airtight, from which the air is exhausted by a 
steam engine. The cows’ teats are placed in the horns, 
the pump is started, and the milk flows. 

There are some ingenious novelties shown in the form 
of weighing machines. One by Messrs. Avery, of Bir- 
mingham, delivers a printed ticket of the weight. Messrs. 
Hope Brothers, of Leicester, show the Swift portable 
elevator and weighing machine, with which a cask can 
be lifted and weighed on a steel yard with the minimum 
of labour. 

In the working dairy is a dynamo and motor by Messrs. 
Easton and Anderson, of Erith. The motor was employed 
to carry out very delicate dynamometric tests to ascertain 
the power required to drive hand cream separators, in a 
way suggested by Mr. Neville. The dynamo was driven 
by the engine, and it drove the motor. The motor drove 
the separator. The number of watts required by the 
motor was easily got at with volt and ampére meters. 
So delicate was the test, that the resistance caused by 
pressing a speed indicator spindle on the motor spindle 
was easily registered. 

We cannot here say anything in detail concerning the 
cream separators. A novelty has been introduced by the 
Laval Company, by means of which, it is said, the sepa- 
rating capacity of a machine of given power is more than 
doubled. It is well known that cream rises more quickly 
from shallow than from deep volumes of milk. In the 
bowls of the new separators a number of metal discs 
threaded on a hollow spindle are used, through which the 
milk passes, being thus acted upon by centrifugal force 
while it is in layers of about one-sixteenth of an inch in 
thickness. We shall probably have more to say on this 
subject. 

We have dealt with the thrashing machine trials in 
another place. In conclusion, we may say that the show- 
yard is beautifully situated, and the meeting promises to 
be a great success. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

Germany : American goods in.—The United States’ Consul- 
General at Frankfort reports: The industrial condition in 
Germany, and especially the relations between local manu- 
facturers and foreign countries, has undergone important 
modifications. The manufacturing system, which has 
become so important, was for the most part created since 
the consolidation of the empire. In some respects, par- 





ticularly labour and foreign markets for surplus products, 
the situation is still inadequate and unsettled. The export 
of American manufactured goods into Germany on a large 
scale began in 1873-74, from which time until 1877-78 
Germany was a fertile field for American enterprise, 
inventors, manufacturers, and merchants being welcomed 
and given every facility. Agencies and depédts of American 
goods were opened in Berlin, Bremen, Frankfort, Hamburg, 
and other parts. Competition was sharp, and the natural 
consequence followed, that the ‘business was soon overdone. 
The importers did not take into account the stubborn 
conservatism of the rural population, and their slowness to 
adopt new implements and methods, even when superior to 
the old accustomed ones, and a great many things were 
imported which could not be successfully introduced, among 
which were axes, scythes, and snathes, while cast steel hay 
forks, manure hooks, shovels, and spades, similar in form to 
those previously in use, but far more accurately balanced, 
lighter, and stronger than implements of home manufacture. 
German makers turned out fairly presentable imitations, 
which, being cheaper, partially replaced the American goods 
and diminished the import, but the better class of agricul- 
turists are going back to the more costly American articles. 
Boot and shoe machinery, cultivators, mowers, reapers, and 
many other machines and tools were successfully introduced, 
which the German manufacturers promptly counterfeited, 
even ae in plain Roman letters the distinctive name 
and labels on some. Through cheapness these inferior 
imitations soon attained a large sale, and thus German manu- 
facturers have gradually regained the seemingly lost field. 
Between the successful American goods which were imitated 
and the unsuccessful ones which the people would not buy, the 
trade of the importing houses fell rapidly away, and most of 
them have long been closed. The intervening years witnessed 
an enormous development in the manufacturing energy of 
Germany. Not content with supplying their home demand, 
manufacturers export their wares to Africa, Asia, Mexico, 
South America, and Polynesia, having received from the 
Imperial Government every possible assistance and encourage- 
ment. While the home market has been protected by 
carefully devised and strictly enforced import tariffs, steam- 
ships to new and distant parts have been subsidised and 
established, and colonial enterprises energetically pushed, 
sustained by a constantly increasing navy, for the primary 
purpose of giving German merchandise a new and per- 
manent outlet. German exporters have pushed their 
opportunities in these new fields with characteristic 
energy and thoroughness. In addition, by sending cir- 
culars in the home language to their Consuls abroad, 
they have trained young men for service as foreign 
salesmen, and merchants have gone to the new markets, 
opened stores filled with goods, studied the local needs and 
tastes, and tried their best to comply with them. Owing to 
these methods, German exports to Spain rose from £512,000 
in 1878 to £3,518,400 in 1887, showing the large increase of 
£3,006,400, or 578 per cent. In all this, as in copying & 
successful article of merchandise or invention, Germans are 
very clever. There are good judges who consider German 
machinists and workers in iron and steel as a class superior 
to those of Great Britain in everything but the construction 
of marine engines. Whether this be true or not, German 
manufacturers have become formidable competitors in many 
important branches. They are often deficient in originality 
and taste, but they make things which will serve their 
purpose for a low price, and cleverly and industriously sell 
them. The whole German people have shared in the 
ambition to become a leading commercial and manufactur- 
ing nation, and to this end have patriotically preferred the 
inferior and hardly less costly home-made article to that 
imported. For about ten years this commercial and indus- 
trial expansion continued, but the year 1888 did not show 
the usual increase in German exports, and 1889 revealed a 
falling off which was all the more ominous from France and 
Great Britain having substantially increased their exports. 
The situation in this country is complicated by the greatly 
increased cost of coal, and a demand for higher wages and 
shorter hours. The methods of German manufacture must 
be improved by better machinery, and more skilful manage- 
ment. If their products are to maintain their footing 
in foreign markets, the quality must be improved without 
advancing the cost. For this the most modern and 
improved machinery is needed in working leather, 
metals, textile materials, and wood. In many branches 
of manufacture they will have to adopt the American 
system of classifying the various processes of factory 
work, by which each operative works constantly on a 
certain part or piece, which being identical with all others of 
its class, is interchangeable. Although the Germans are not 
yet able to make implements or machinery with interchange- 
able parts, they are in the market for every improvement that 
will cheapen and simplify manufacture and make it less 
dependent on skilled labour. There are in Frankfort three 
establishments for the sale of American and English shoe 
making machinery—all prosperous—but it must be clearly 
understood, especially by exhibitors at the approaching 
Frankfort Electric Exhibition, that it is useless to bring here 
for general sale any invention not securely protected by a 
German patent. If the invention is valuable it will be copied, 
unless the patent is vigorously defended by the simple direct 
legal process, enabling a patentee to prevent a rival from 
making and selling the patented device. American stoves 
had their own way until their production became a most 
important new field in German industry, but there is still a 
steady sale for them in all the cities and large towns, despite 
the cost of transport and duty of 5s. 54d. per cwt. causing a 
disparity of 25 per cent. in favour of German made stoves. 
There are tangible grounds of complaint—against many 
American exporters as to hardness of terms by insisting on 
cash against railroad receipts or shipping bills at seaport, 
while other manufacturers give three months’ credit. It is 
easy to ascertain the responsibility and standing of any firm 
in this country, so that losses through bad credit should be 
trifling. Bad and insufficient packing, carelessness and 
stubbornness as to special directions from abroad, about 
classifying and packing; carelessness in giving exact in- 
formation about bulk and weight of goods; cases of actual 
dishonesty in which firms receiving cash orders for goods, 
ship old inferior stuff, unsaleable at home. In sending 
machinery, one or more small but essential parts are omitted, 
and the instructions for putting together, operating, and 
taking care of them are incomprehensible to German 
machinists. All descriptions and instructions should be 
simple but complete and thorough, down to the smallest 
detail, as though intended for a novice. 

Germany: Coal and iron trades, 1885-9.—The United 
States Consul-General at Frankfort reports: The increased 
cost of coal and the growing demand of labour has produced a 
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starved and critical situation in presence of which great 
anxiety is felt as to whether Germany will be able under these 
new and apparently permanent conditions to continue the rapid 
development of recent years and maintain her position as a 
manufacturing and exporting country. The new conditions 
bear with especial force upon the production of iron and 
steel and the large group of manufacturers in connection 
therewith. Up to the autumn of 1888, the mining of coal} 
and the manufacture of iron and steel were steadily and 
legitimately prosperous. Profits were in many cases small 
but regular, foreign trade was steadily increasing, workmen in 
the mines and iron mills seemed content with the same wages 
as in 1873, while German mine-owners and ironmasters, look. 
ing to the future, calculated the cost of labour as a fixed and 
reliable element in their estimates. The closing months 
of 1888 brought important changes. Through the subsidence 
of war rumours all branches of manufacture displayed new 
and extraordinary activity. The demand for coal and iron 
soon exceeded the supply. Mines and mills were pushed to 
their utmost capacity, but the deficit continued. Exports 
of coal and metals diminished, while their imports increased, 
The value of coal and mining shares advanced, with the 
result’ that from every coal mine in Germany there arose a 
demand for higher wages and shorter hours. The refusal of these 
demands caused a strike on an unheard-of scale, practically 
stopping from May, 1889, the output of coal until every point 
claimed was conceded. The mine-owners added the in- 
creased cost of production to the selling price of their coal; 
work was resumed, and all went on well; but the increased 
prices ares to gradually push German manufacturers out 
of the field of competition with Belgium, England, France, and 
the United States for the trade of South America and the Kast. 

The total production of coal in Germany rose from 
51,320,398 tons in 1885 to 67,341,337 tons in 1889, an in- 
crease of 31°2 per cent. The prices at Essen, in the heart of 
the Westphalian iron district, were :— 


Close-burning | 





Month. coal, per ton, = nye 
January, 1888 .. .. .. 3 a 3 , 
January, 1889 .. .. .. 6 54 6 9} 
April, Pa in aes ee 6 64 61} 
September, , .. .. .. 9 2 10 24 
December _,, 10 8 13 1} 
January, 1890 .. .. nu 13 103 


This enormous advance was owing to lack of supply. While 
masters and strikers were settling their differences, stocks 
were so largely reduced that manufacturers had to get coal 
wherever they could at whatever price was asked. Foundry 
coke, plentiful at 8s. 8d. a ton in 1887, was difficult to obtain 
at 17s. a ton in 1889. Furnace coke rosein the same time 
from 7s. 10d. to 15s. 84d. a ton. The boom in coal shares 
was such as Germany never saw before. Some leading stocks 
as quoted on the Berlin Exchange show the following 
variations :— 








ene | 2nd Jan., Ist April sot Dee oth, Mar, 

rT d. rye gn. 4 | £ s. d. 

Gelsenkirchen .. 515 6) 7 7 3/1014 7/ 8 6 1 
Harpen .. 315 3 8 8 9 | 1664 6 10 3 6 
Hibenia 412 0 8 6 9 | 12 20 816 7 


Dividends did not generally increase in proportion to the 
value of mining shares, as many companies were bound by 
contracts at the prices of 1888, and the loss of a month's 
output made it impossible for many mine-owners to keep their 
annual product up to that of the preceding year. Meanwhile 
all fuel-consuming manufacturers were phenomenally active. 
Large contracts with the Government for railway and other 
supplies had to be met, and this combination of circum- 
stances reacted powerfully upon the export and import of 
coal, which varied during the three years 1887-9 as follows: 





Description. 1887 1888 1889 

Tons Tons Tons 
Exports 8,781,377 9,460,258 8,860,187 
Imports 2.674,739 3,252,409 4.556,550 


| 
The proportion of imports was in 1887, 24°2; in 1888, 25°5; 
in 1889, 33°9 per cent. This increased import came almost 
entirely from Great Britain, both Austria and Belgium being 
unable to increase their output. There were also imported, 
in 1889, 387,395 tons of coke and 5,650,300 tons of lignite or 
brown coal, the latter chiefly from Austria. 








SterN WHEEL STEAMER CROCODILE.—The Crocodile has been 
built by the Southampton Naval Works, Limited, and was launched 
on Wednesday the 24th inst. |The Crocodile is the pioneer vessel 
of the fleet of Messrs. Johnson, Heany, and Barrow, of Cape Town, 
who have entered into a contract to carry the mails up the Pungwe 
River. This vessel is a stern wheeler, built in six sections each 
independently floatable. These sections are bounded by bulkheads 
placed about a foot inside the point of juncture, so that when the 
vessel is completely ted eac tment is separated by a 
small compartment 2ft. long. The advantage of this method is that 
should any leakage take place in the points of junction it can only 
leak into a small 2ft. compartment, and not into the main part of 
the structure. This part can readily be seen and pumped out. 
This vessel has to work in salt water part of its time, and it 
consequently has not the usual locomotive boiler common to the 
ordinary stern-wheelers, but is fitted with a large boiler of marine 
type capable of working the vessel in salt water. The stern wheel 
is driven by a compound engine, and there is a novelty in the 
arrangement, as the wheel and the engine all turn on a centre 
round the stern. The object of this is to enable the vessel, should 
she get on a bank at any time, to turn the stern wheel round into 
deep water and put her off. When an ordinary stern-wheeler goes 
ashore it is often impossible to move the wheel, and the powerful 
machinery is consequently rendered useless. The method of 
carrying out this improvement is the subject of patents by Mr. 
J " H. Biles, the general manager of the Southampton Naval Works. 
The dimensions are :—Length overall 91ft., breadth 19ft., depth 4ft., 
and she has accommodation for European crew and_ several 
passengers. She has a shade deck from end to end, pilot house on 
top. She has strengthening of the ordinary lattice work, excepting 
that it is specially strong to enable the vessel to cross the mouth of 
the river in om weather. This vessel will be shipped next week 
by one of the Union 8.5. Co.’s steamers for South Africa, by Messrs. 
Hickie, Borman, and Co, the Southampton agents of Messrs. 
Johnson, Heany, and Barrow. 























JUNE 26, 1891. 


THE ENGINEER. 


509 








RAILWAY MATTERS. 


Tue Sheffield Chamber of Commerce and Manufactures 
have passed a resolution expressive of great surpriseand regret at the 
decision of the Committee against the M., 8., and J.. extension to 
London. The Chamber are of that the line would be a 
great public convenience, 


Tue Punjab Government have made provision in the 
Budget of the current financial year fora sum of forty thousand 
rupees for the Railway Technical School building in Lahore, to take 
the place of the present temporary and unsuitable block near the 
railway workshops. Indian Engineering says the school is primarily 
intended for the sons of Indian artisans, working in the railway, 
the authorities of which will provide the site, and probably the 
necessary supervision. 


A DEVICE for indicating the weight in a railway truck 
has been made by an American inventor. It consists of an upper 
part attached to the truck above the spring on the side of the car, 
and a lower part fixed below the spring. An adjustable pin is 
carried by the top part, and the bottom end of this touches an 
index finger that works over the dial of the bottom piece. When 
the apparatus is once adjusted, the index, as the car is loaded, will 
— on the dial ‘full load” or ‘ overloaded,” as the case 
may be, 








Tue Bill for the Central London Railway has now for 
the second time got through the House of Commons, and the 
accommodation which it would provide for the public is urgently 
required, To go direct from Shepherd’s-bush under cover and 
without being stifled, along a route at present only worked by 
omnibuses, will be a great convenience. The distance will be 
traversed in twenty-five minutes, allowing for thirteen stoppages at 
intermediate stations, Jf the House of Lords had passed this Bill 
last year a great sum of money would have been saved, 


Ir is said that the first successful triple expansion 
engine fitted toa vessel in the United States was put into the yacht 
Peerless, built in 1885 by Cramp and Sons. This boat is 146ft. 
long, 22ft. beam, and 13ft. depth of hold. The engines have 
cylinders 17in., 24in., and 40in, diameter by 22in. stroke of piston. 
There is one boiler with 70 square feet of grate, intended to carry 
170 lb. Forced draught in a close fire room enabled the boiler to 
generate sufficient steam to develope about 1100 indicated horse- 
power, or very nearly 16-horse power to each square foot of grate. 


Tue Union Switch and Signal Company has applied 
and put into the most successful operation a Westinghouse 
meumatic interlocking machine at the terminal station of the 
vasa Ivania Railroad at Jersey City. This machine differs some- 
what from the one in use here, inasmuch as two of the combinations 
that are in the Pittsburgh machine—the hydro valves and the pipes 
leading from the machine to the switches, and which contro! the 
power through this means—have been eliminated. There are but 
two combinations in the one at Jersey City—compressed air for 
working the switches, and electricity for controlling the compressed 
air. 


Tue Cable Railway of the Baltimore Traction Com- 
pany, at Baltimore, Md., has about six miles of double track laid 
upon iron yokes placed 5ft. apart, and weighing 5001b. each. The 
power-houses each contain two -horse power Corliss engines, 
with driving drum 26ft. in diameter. The power is transferred 
from the engine shaft to the driving drum by thirty-two cotton 
ropes 2hin. in diameter. Engineering News says a similar use of 
cotton ropes for belting is in practice on the cable railway recently 
put in operation at San Diego, Cal. The cars weigh 15,000 lb. 
each, and run on two trucks of four wheels each. The contract 
for the work was let to the United States Construction Company, 
of Philadelphia. 


AN important engineering undertaking in connection 
with the proposed improvement of the Severn navigation bids fair to 
be practically commenced within a comparativel y short time. Out of 
£30,000 to be spent on the works, £12,000 is to be laid out in the 
city of Worcester for the provision of wharves and docks. The 
Worcester citizens have met within the last few days to consider 
the progress of the matter, and it was found that the. total sum 
had been promised within £2300. Before the meeting closed the 
promoters were able to see their way to £1300 more, leaving only 
£1000 to be obtained. A general desire was expressed to push on 
with the matter as fast as possible. It was pointed out that if the 
summer passed without the work having been begun, a whole year 
would be wasted. The chairman of the Severn Navigation Com- 
missioners observed that if the balance needed was subscribed in a 
week the work might be begun in a fortnight, and completed in 
two vears’ time. 


Tue Indian Civil and Military Gazette writes :—‘‘ The 
demand for higher speed on Indian railways has been met hitherto by 
the convincing arguments that the lines are mostly unsuitable for 
fast travelling, and that it would not pay to run fast trains. As 
regards the latter contention, it is sufficient to say that public 
opinion has virtually compelled the East Indian Railway to expedite 
their mail trains, and the tendency is for other lines to follow suit. 
The unsuitability of railways in this country for fast speed is a 
myth, It has been absolutely proved that trains travel smoother 
when going at a considerable speed than they do if the pace is 
slow, and it was found that in conveying a dying President of the 
United States by rail he obtained great relief when the speed was 
increased from thirty to fifty miles an hour. The main directions 
in which improvement in travelling in India may be effected are in 
increased speed of mail trains and in better carriages. In England 
and on the Continent a very noticeable change for the better in the 
carriages has been effected of late years, in this country progress 
has been slow, and there are many desirable improvements which 
should be carried out. In the matter of hotels the traveller in 
India has even greater cause for complaint, and until railway com- 
panies realise thatit isto their interest to undertake the hotel business 
= — up-country stations, no reform in this direction can be 
ooked for.” 


In the controversy which is occupying attention in the 
Railroad Gazette on American long cars and English short cars and 
the tubular car construction, Mr. W. A, Adams, of Worcester, 
contributes some useful remarks, He says:—‘‘A bogie car 
is simply two four-wheel bogies or wagons with a short 
wheel base, equal to the gauge of the road, | about 4ft. 8hin., 
and a long platform or body placed thereon. The European four- 
wheeled wagon carrying its own platform or body needs a wheel 
base of nearly double the gauge of road, say 8ft. to 9ft. What is 
the best proportion of wheel base to gauge for steady running! On 
a crooked, badly laid road, and at slow speeds, the short base I take 
tobe the best. On easy curves and well-laid road the longer wheel 
base should be the steadiost. Settle the question of wheel base and 
weight cf load per wheel, then I take it that the question of 
carrying the load on short or long platforms or bodies, the one on 
two four-wheel wagons carrying 15 tons each, and the other on two 
bogies or wagons carrying 30 tons on the two, is simply a question 
of commercial convenience. But presuming that a wheel base of 
8ft. to 9ft. is preferable from a running point of view, such a length 
of wheel base is not convenient in construction for bogies or wagons 
carrying long platforms or bodies, say the American type of freight 
car. If I am right in my views it should be a better operation to 
carry 30 tons upon two four-wheeled wagons than 30 tons on long 
platforms or bodies supported on two bogies or wagons. As a 
matter of fact, in fast nger coaches, run at high speeds, six- 
wheeled bogies are ce ig increasing the wheel base. Again, 
it should be a more mechanical operation that the train of freight 
— aa be spring-buffed and articulated thereby at intervals of 
about 20ft.” 








NOTES AND MEMORANDA. 


Tue Board of Trade Journal, quoting from the Boston 
Journal of Commerce, says that the tanning of elephant hides is 
comparatively a newindustry. The method employed is practically 
the same as in the tanning of cowhide, except that a stronger 
combination of the tannic ingredients is required, and a greater 
length of time—about six montis—is necessary to perform the 
work, When the hide is taken out of the vat it is 14in. thick. 
— made out of elephant hides are excessively expensive 
uxuries, 


In his annual report the Astronomer Royal says: “‘ The 
temperature of the basement in which the photographic instruments 
are installed has been maintained at about 67 deg. throughout the 
year, except in December and part of January, when the gas supply 
again became deficient, and the ground in the Park was again 
opened to clean the pipes, which were found to be so much 
corroded that it will be necessary to renew them. They have been 
in use as gas-pipes for forty yearr, and had previously served as 
water-pipes before the existing water main was laid down.” 


CommerciAL aluminium usually contains silica and 
iron as impurities, For many purposes the purest aluminium cannot 
be so advantageously used as that containing 3 or even 4 per cent. 
of impurity, as the pure metal is very soft and less strong than the 
impure. It is only where extreme malleability, ductility, sonorous- 
ness or non-corrodibility is required that the pure metal should be 
chosen. Stiffness and hardness are very much increased by cold 
hammering, cold rolling, drop forging and other processes. Sound 
castings of aluminium can be readily made in dry sand moulds, 


Mr. P. Scuarr describes in Dingl. Polyt. J. a gas 
battery which he has invented in which it is proposed to use two 
gases or vapours producing a voltaic current by mutual action. 
He employs gases of the following groups: (1) Hydrogen, water- 
gas, generator-gas, coal gas, and the vapour of light bydrocarbons, 
such as petroleum, naphtha, or the like ; (2) air, oxygen, chlorine, 
and fluorine. In cases where a liquid and a gas are used, the 
former is substituted for a gas belonging to the second group, 
hydrogen peroxide or nitric acid being the most suitable. e 
gases are prepared in separate apparatus according to the usual 
methods, and are collected in suitable receivers, into which they 
are compressed by well-known means. They are then conducted 
to the battery, a full description of which is given in the original 
paper, accompanied by detailed drawings. 


At the last meeting of the Meteorological Society, Mr. 
W. Ellis, F.R.A.S., read a paper “On the Mean Temperature 
of the Air at the Royal Observatory, Greenwich, as deduced from 
the photographic records for the forty years from 1849 to 1888,” 
and also gave some account of the way in which, at different 
times, Greenwich mean temperatures have been formed. Mr. 
Ellis also read a paper “On the comparison of Thermometrical 
Observations made in a Stevenson Screen with corresponding 
Observations made on the Revolving Stand at the Royal Observatory, 
Greenwich.” From this it appears that the maximum tempera- 
ture in the Stevenson screen is lower than that of the revolving 
stand, especially in summer, and the minimum temperature higher ; 
whilst the readings of the dry and wet bulb thermometers, on both 
the screen and the stand, taken at stated hours, agree very 
closely together.” 


Tue temperature tests taken by Mr. W. Hallack, of the 
Government geodetic surveying corps, in the wel) of the Wheeling 
Developing Company located at Boggs’ Run, just below the city, 
have embraced a sufficiently wide range of conditions to give 
a, correct results. The well is now down to a depth of 
4500ft., and is the second deepest well in the world, the only deeper 
one being at Schladelbach, near Leipsig, Germany, which penetrated 
the earth toa depth of 5740ft. The American Manufacturer says :— 
‘Tt was primarily for a salt well, but having attained an extreme 
depth the Government took the well in hand and c ontinued it for 
scientific purposes. The temperature tests at the Boggs’ Run well 
are taken twice a day, at9a.m. and 5 p.m. Reports from the 
different points in the well are secured at once by suspending three 
buckets, each 500ft. from the one next to it, in the well 
at one time. Each bucket is of copper, about 20in. deep, filled 
with water in which two maximum thermometers are suspended. 
The buckets fit snugly to the sides of the hole, which is 4fin. in 
diameter. The buckets are allowed to remain stationary for about 
twelve hours, and the heat from the surrounding strata in that time 
communicates itself through the buckets of water to the ther- 
mometers where it is recorded. The highest temperature yet 
recorded is 110 deg. Fahrenheit at the bottom of the well, and the 
average increase of heat has been found to be about one degree for 
each 78ft. of descent.” 


At a recent meeting of the Royal Society, Edinburgh, 
a preliminary note by Mr. John Aitken, on a method of observing 
and counting the number of water particles in a fog, was com- 
municated. The phenomena which are denoted by the names fog, 
mist, and rain, differ merely in degree, and not in kind. Mr. 
Aitken has found that when exposed surfaces are quite dry, a t 
quantity of water drops are often present in the air. e ; se 
are exceedingly small and evaporate with great rapidity from the 
surfaces—heated by radiation—upon which they fall. e instru- 
ment which Mr. Aitken has adopted for the purpose of determining 
whether or not water drops are present is essentially identical with 
his pocket-dust ter. It ists of a glass micrometer divided 
into squares of a known size, a spot mirror for illuminating the 
stage, and a strong lens or a microscope for observing the drops 
on the stage. It is found convenient to observe an area of the 
stage equal to about ,; or 3, square centimetre when working 
with a magnifying lens. In one fog which was observed, objects 
at a greater distance than 100 yards were quite invisible, and the 
surfaces of exposed objects were quitedry. Thenumber of drops which 
fell per minute varied greatly, sometimes reaching 3000 per square 
centimetre, sometimes only 300 per square centimetre. Two days 
later the same apparent external conditions regarding fog again 
obtained, and the number was found to be 1300 per square centi- 
metre per minute—which remained fairly constant until the fog 
began to clear off, when it slowly diminished. If the stage be 
slightly heated, the drops never reach the surface but evaporate 
in the layer of heated air over it. 





At a meeting of the Physical Society Professor Perry, 
F.R.S., showed a new form of steam engine indicator. A galvano- 
meter mirror is fixed to a steel disc forming one side of a chamber, 
filled with the steam under test. The pressure of the steam bulges 
out the disc, and causes the mirror to deflect a ray of light thrown 
on it in the ordinary way. A rotation at right angles to the former 
is imparted by the movement of the piston-rod. The ray of light 
traces out the diagram on a screw suitably placed, and the com- 
plete figure is continuously visible, owing to the persistence of 
impressions, This indicator is said to possess advantages over other 
forms in being free from errors due to friction or oscillations of the 
springs, and the alteration of their elasticity due to temperature 
changes. The errors of ordinary indicators are considerable at 
high speeds, owing to the ripples introduced into the indicator 
diagram. If the natural period of the spring is one-twentieth of 
the time of a revolution, the diagram is fairly free from ripples, but if 
it is as much as one-tenth, no amount of friction in the indicator 
will prevent ripples forming. In the new indicator the natural 
period of the disc can be made very short. The steel discs are 
easily movable, and can be proportioned to suit different pressures 
and speeds. For experi tal and teaching purposes it is advan- 
tageous to see at once the alterations in the diagram caused by 
changes of load and pressure. Several diagrams were exhibited to 
the meeting. Professor Perry stated that the deflection was pro- 
portional to the pressure in the cylinder within the limits any 
particular disc was intended for. 








MISCELLANEA. 
Tue number of people who visited the Royal Naval 


Exhibition last week was 104,435. 


Tue British Association meeting in Edinburgh in 1892 
will be open on Wednesday, September 28th. 


In Greater London 3386 births and 2295 deaths were 
registered last week, corresponding to annual rates of 31-2 and 
21-2 per 1000 of the estimated population. 


Tue Fellows of the Meteorological Society and their 
friends will be entertained at a dinner in commemoration of the 
rr pee of the Society on its new premises, on the 7th July, at 

.30 p.m. 


Mr. Joun T. Nicnotson, who served his apprenticeship 
at Messrs. R. and W. Hawthorn’s engineering works at Newcastle, 
has been appointed professor of mechanical engineering at McGill 
University, Montreal. 


Four shillings a minute is the charge for using the new 
telephone line between London and Paris. Distance about 280 
miles. Forty cents a minute, or about 1s. 8d., is the price between 
New York and Washington, about 240 miles. 


At a meeting on Monday, of the electrical trade section 
of the London Chamber of Commerce, a letter was read from Pro- 
fessor Mengarini, of Rome, who is about to transmit 2000-horse 
power from Tivoli to Rome, at a pressure of 5000 volts along bare 
wire. 


REFERRING to the death of Mr. Robert James Ransome, 
Messrs, Ransome and Rapier announce that for general convenience 
the procuration of the firm will be held by Mr. Arthur Aly 
Bennett, who has been their confidential secretary for upwards of 
twenty years, 


Tue deaths registered last week in twenty-eight great 
towns in England and Wales corresponded to an annual rate of 
23:1 per 1000 of their aguregate population, which is estimated at 
9,405,108 in the middle of this year. The rate varied from 14-2 
at Plymouth to 30-9 at Wolverhampton. 


In sending us a set of new wire rope—strength, size, 
and price lists—Mr. Gastrill Wilkins informs us that Mr. S. H. 
Hudston has entered into partnership with him for the purpose of 
continuing the business as Messrs. Wilkins and Co., of wire rope 
manufacturing heretofore carried on by Mr. William Wilkins. 


In London last week 2485 births and 1865 deaths 
were registered. Allowing for increase »f population, the births 
were 122 below, and the deaths 481 above the average numbers in 
the corresponding weeks of the last ten years. The annual death- 
rate per 1] from all causes, which had been 28-9, 27:0, and 23:3 
in the preceding three weeks, further declined last week to 23°0. 


Aw electrical engineering exhibition, called the Taunton, 
West of England, and South Wales Electrical Engineering Exhibi- 
tion, will be opened in Taunton on August Ist, and close October 
31st, on the grounds adjoining the Taunton Electric Lighting 
Company’s central station, St. James’s-street, Taunton. The 
manager and secretary is Mr. H. C. Willson, Bath Electric Light 
Works, Bath. The exhibitors must run their own wiring over the 
space allotted to them. Electrical energy will be provided at the 
small charge of 44d. per Board of Trade unit. 


Sir W. G. ArmstronG, MITCHELL, AND Co. on Saturday 
last launched the Ruthenia, a steel twin-screw steamer 436ft. long, 
48ft. beam, and having a displacement of nearly 11,000 tons. She 
is probably the largest vessel ever launched on the Tyne, and is for 
Messrs. D, and C. McIver, of Liverpool. She is intended to be the 
pioneer of the McIver line, Australian service, and will be followed 
shortly by a sister vessel now in course of construction by the same 
builders. Messrs. Hawthorn, Leslie, and Co., of Newcastle, will 
supply triple-expansion engines. 


THE interests of mining engineering should be served 
if the example were generally followed which has been set by War- 
wickshire, with regard to the project for the establishment of a 
School of Mining for that county. A number of suggestions for 
the establishment and working of this school have been prepared 
by Mr. J. 8S. Dugdale, Q.C., M.P., chairman of the County Council. 
These include a suggestion that the headquarters shall be at Nun- 
eaton, where a special lecture room shall be built or acquired, in 
which the more elaborate appliances can be kept, and where a 
mining reference library may ultimately be established. 


Two very useful drawings have just been issued by 
Messrs. Thomas Reed and Co., publishers, of Sunderland. They 
are full and accurate drawings in section, each with an index of 
a triple-expansion marine engine. The second drawing gives very 
complete views of the pipe arrangement. They may be very 
favourably commended to the notice of all marine engineers, as 
they remove a want which has long been felt, and will, no doubt, 
have a very wide circulation. The drawings and their explanatory 
legends have been arranged so as to be of general interest and 
value, but are specially so to those preparing to pass the Board 
of Trade examinations, 


A NEW rotary expansive steam engine, invented by Mr. 
A. F. G. Brown, of Lwindridge Muir, Dalry, Ayrshire, has been 
made by Messrs. John Lang and Sons, of iuine, and tested by 
Professor Jamieson, who has reported that on a series of trials of 
up to five consecutive hours the engine gave 29 indicated horse- 
power, and a mean of 20°78 brake horse-power at 574°5 revolutions, 
with an initial steam pressure in the cylinder of 80lb. The 
Glasgow Herald says, the feed-water used per indicated horse- 
power hour was only 27'2lb. The steam per indicated horse- 
power is thus very low, but the mechanical] efficiency is only 72:7 
per cent., so that the steam per brake horse-power is nearly 38 Ib. 


THE town of Carlow was successfully lighted up by 
Messrs. J. E. H. Gordon and Company at an early hour yesterday 
—Thursday—morning. The electricity is generated by water 
power situated at Milford, five miles distant, and is conveyed tu 
the town by overhead wires at 2500 volts pressure. Converters 
fixed on the posts in the town reduce the pressure to 50 volts, and 
deliver the electricity to a system of bare copper low tension mains 
carried on the same posts. The are and incandescent lamps are 
both attached to this. The low tension mains extend through four 
and three-quarters miles of streets, and the plant is sufficient fur 
the whole public and private lighting of the town. The work was 
commenced in December last. 


INTERESTING information as to the condition of the screw 
and iron and steel rod making trades was forthcoming at the annual 
meeting this week in Birmingham of the well-known firm of Nettle- 
folds Limited. The chairman, Mr. Frederick Nettlefold, stated that 
all the year they had kept fairly busy on the whole, though the check 
to credit, and the consequent falling-off in some of their foreign 
trade last autumn, caused some considerable diminution in the 
demand for screws. Yet the tendency of their business was 
always towards growth and development. New markets were con- 
tinually opening. The company’s steel works in South Wales are 
doing remarkably well. These works were established to provide 
Nettlefolds Limited with wire rods of suitable quality and uniformity 
for their screw factories. The result has been that this superior 
quality of steel which they have produced has enabled them to 
reduce the cost of screw making considerably, and placed the 
company in a position to produce screws at a lower cost than any 
competitors. Not only so, but the uniform quality of the rods 
renders them suitable for other uses, leading to the establishment 
of new branches of trade, 
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THE NAVAL EXHIBITION—ELECTRIC LIGHT MACHINERY 
MESSRS. WILLANS AND ROBINSON, AND MESSRS, SIEMENS, ENGINEERS 
(For description see page 5)!) 
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‘TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

»* In order to avoid trouble and confusion, we sind it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

H. A. B.—As a rule it is not worth while to take a patent in any 
country save Great Britain. Also, as a rule it is not worth while to 
take any patent at all, Out of the 17,000 taken or applied for annually 
about 100 prove worth the patent sees. 

A Carpire Pcumper.—How do you know the valve sticks to its seat? Oa 
the face @ it the statement is improbable. Leather will not stick to brass. 
We fancy the trouble is that the bucket is so Jar above the level of the 
water in the well that you cannot get enough pressure under the suction 
valve to lift it off its seat, because the top of the valve is much larger 
than the bottom. Try reducing the width of the seat. 

J. M. W.— The engines of the Scot develope 8000 1.H.P. under easy steaming. 
As a matter of fact during her trip round from the Clyde she arrived 


at the port of call always sooner than was expected. Her engines will 
work up, when pushed, to about 12,000 1.H.P. without the aid of forced 
draught. The First Bismark has larger engines, more boilers, and 
forced draught. Twin shipa have been tried over and over again: their 
skin friction, which is the main resistance, is doubled for the same dis- 


placement, and there are other causes at work which greatly augment 
resistance and reduce speed, 





WROUGHT IRON PULLEYS. 
(To the Editor of the Engineer.) 


Sir,—Can any of your readers oblige us with the name of a firm who 
ro'ls strips suitable for the rims of wrought iron pulleys? Duet. 





BRICK-MAKING MACHINERY AND KILNS. 
(To the Editor of The Engineer.) 
; Sir,—Could you or any reader inform me where I can get all informa- 
tion about the most modern and latest improvement in brick-manufac- 


turing, such as the construction of kilns and best machinery, &c.? C. T. 
June 20th. 





(To the Editor of The Engineer.) 


Sir,—I am desirous to place my son, 17, a fine healthy lad, in the 
mercantile navy as premium apprentice, or in H.M. naval engineering 
service, and should be glad if any of your numerous readers could give 
W. 


me any information how to obtain admission to the services. 





SUBSCRIPTIONS. 

Tae ENGINEER can be had, by order, from any newsagent m town or country 
at the various railway stations; or it can, ne wht supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... £0 148. 6d. 
Yearly (including two double numbers) .. #1 9s. Od. 

If credit occur, an extra charge of two shilli: ind sixpence U 
be made. THE ENGINEER + registered fat teuieuteion “= sis 

A complete set of Tak ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, te 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER ly and post free. 
Subscriptions sent by Post-office Order must be ote het a by letter of 


advice to the Publ . Thick P i 7 
= ng ‘aper Copies may be ¥ preferred, at 
Remittance by Post-office Order. — A Belgium, Brazil, British 


\ ustralia, 
Columbia, British Guiana, Canada, Cape’ of ood Hope, Denmark, 
jan Islands, » France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Row! Switzerland, . 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 168. China, Japan, India, £2 0s. 6d. 
Remittance by Bill on London.—Austria, Buenos A and 
Greece, Ionian Islands Norway, Panama, Peru, Ruscla, Spain, Fm rie 
Chili, £1 16s. ; wy Ceylon, Java, and Singapore, £2 0s. 6d.; Manilla, 


fandwich Isles, £2 
‘ ADVERTISEMENTS. 

«" The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment, Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
Ali except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary" “special” positions 
will be sent on application, “es 
Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for naving to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
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DEATHS, 
On 20th inst., at Alexandria, W. J. Du Port, Esq., M.I.C.E., aged 57. 


On 16th June, at Creeting Sa‘ 
Tascaen OS Seed 86 g Saint Mary, Needham Market, ALFRED 
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SMOKELESS FUEL. 


Ture “invention,” patenting, preliminary puffing, 
exhibiting, and attempted exploitation, with subsequent 
decadence and ultimute extinction of fuels alleged to be 
smokeless, are symptoms of a disorder which has long 
been periodical and epidemic, but now threatens to 
become chronic and universal. It may be argued that 
no great harm save to the patentee—or more often to 
those on whom he succeeds in unloading his patent rights 
—is likely to be done, and that the matter is therefore 
one of indifference to the professional and general public. 
But upon closer inspection it is obvious that as long as a 
panacea for the evils resulting from the unchecked pro- 
duction of smoke is expected, or even deemed probable, 
so long will more rational methods be neglected and im- 
provement delayed. The belief in the efficacy of some 
form of universal pill is as widespread now as ever it 
was. Open-mouthed credulity, coupled with an assump- 
tion of uncommon astuteness, and accompanied by limit- 
less conceit, are unfailing characteristics of the half- 
educated, and it is they who constitute the bulk of the 
nation at the present day. 

Reviewing the various “smokeless fuels” that have 
been recently brought into public notice, it is instructive 
to note that they possess several properties in common. 
It is usually alleged, as in the report of a paper commu- 
nicated to an association aeronautically named on the 
lucus a non lucendo principle, that the material eulogised 
“has advantage over ordinary coal in being denser, and 
therefore more lasting, requiring longer time to burn.” 
Parenthetically remarking that the writer of this lucid 
sentence evidently possessed a poor opinion of the mental 
capacities of his readers, and therefore kindly explained 
for them the recondite phrase “ more lasting,” defining it 
as meaning “requiring longer time to burn,’’ we may 
say that this or some similar statement of quality is part 
of the proper equipment of every self-respecting patent 
fuel. Some of our readers, in a moment of economical 
enthusiasm, may have personally experimented with 
those dingy parallelopipedons commonly known by this 
name, and having, by a vast expenditure of time, patience, 
and ordinary fuel, effected a dubious ignition of the patent 
variety, have had ample opportunity of admiring its 
lasting qualities, which are considerable, while, if the 
periods during which it is extinct and has to be re-kindled 
are included in the reckoning, its eminence in this respect 
becomes little short of marvellous. 

A second characteristic of the average patent fuel is its 
alleged content, besides the inevitable coal dust and tar, 
of “other substances,” the nature of which is indicated 
by the impressively vague term “chemicals.” To the 
laity all things are possible to these mysterious entities. 
Whether it be to temper steel, to remove and prevent 
boiler scale, or to braze in the cold, a ‘“ chemical,” or 
better, “chemicals,” are resorted to with a confidence 
undashed by previous mishaps, and with a conviction 
of success directly proportional to the complexity and 
irrationality cf the mixture. In the lecture to which we 
have already referred, this feature does not fail to appear; 
there are present in the “improved fuel” ‘ other 
materials added for chemically destroying or absorbing 
the sooty particles that might attempt to arise during 
combustion.” Viewed as a literary gem the sentence is 
worthy of attention, but the idea conveyed is of even 
greater importance. The insidious chemical imitating 
the tactics of the immortal ‘“ Brer Fox,” is engaged in 
“ layin’ low,” until such time as the sooty particle ‘shall 
attempt to arise,” when arising in turn, it will remorse- 
lessly ‘‘ destroy or absorb” that sooty particle without 
more ado. It is irksome, after having been present in 
spirit at this exhilarating contest, to descend to the level 
of mere monetary considerations. But the fuel whose 
praises we are recording has other claims to distinction. 
It possesses, if we are to trust the report, the remarkable 
property of “retaining its latent heat for a greater 
period,” and weight for weight, ‘giving out more heat 
to the extent of 25 per cent.” than ordinary coal. The 
retention of its latent heat, though an interesting 
phenomenon, and one which we recommend to the 
physicist for careful study, can scarcely be said to affect 
its ultimate capability as a fuel; and there is a familiar 
ring about the “25 per cent. more heat’ phrase that 
makes us refer it to the category of prospectus state- 
ments. 

While touching on the subject of the addition of 
“chemicals ” to fuel with the view of aiding its combus- 
tion, we may note that quite lately a composition was 
brought out in Manchester for adding to ordinary coal in 
order to consume smoke and give out more heat. With 
the exception of the saving of 20 per cent. of coal instead 
of the generation of 25 per cent. more heat, its alleged 
virtues were stated in much the same terms as those 
already noted in the previous instance, but it is of some 
little interest as affording an example where the whole 
effect is boldly ascribed to the ‘“‘chemicals.” It is only 
about two months since a demonstration of the proper- 
ties of a patent fuel containing, of course, 7 to 10 per 
cent. of “‘ other mineral substances,” was honowed by 
the presence of royalty, and when we further find that, 
according to our contemporary, the Chemical Trade 
Journal, a mixture consisting of one part of chalk and 
two of salt is being sold at the remunerative rate of 1s. 
per lb. for the purpose of dusting on fires and annihilating 
smoke, enough evidence has been giyen to show how 
widespread is the belief in the efficacy of such nostrums. 

The disposal of these allegations is an easy matter, 
though it is to be feared that little can be done to dispel 
the superstiticns of which they are at once the cause and 
effect. That by any cunning means more heat can be 
got from coal than can be obtained by its complete 





oxidation by ordinary combustion rationally conducted 
is dissonant with the law of the conservation of energy. 
That the addition of “chemicals,” even admitting that 
their cost may not be prohibitory, is likely to be futile 
or actually harmful, becomes evident on considering the 
impedance of combustion that is effected when an organic 
substance containing fusible mineral constituents is burnt. 
Particles of carbonaceous material are enclosed by a coat 
of mineral matter, the access of oxygen to them is cut 
off, and they remain unconsumed. This view of the 
matter has been considerably strengthened quite lately 
by experiments by P. Lochtin on the composition of 
smoke, which are recorded in a recent number of 
Dingler’s Polytechnisches Journal. In the course of an 
extended investigation the author has come to the con- 
clusion that the production of smoke is inevitable when 
the fuel contains ash of any kind, especially when the 
ash of the fuel is fusible at the temperature it produces 
by its combustion—and he details the enclosing and pro- 
tective effect of such mineral matter upon carbonaceous 
particles in terms similar to those we have used our- 
selves. It may be therefore taken for granted on 
a priori grounds, and those of direct demonstration, that 
the addition of “chemicals” of any kind is more likely to 
be harmful than not, irrespective of the question of cost. 
Methods rational and above-board, instead of empirical 
and mysterious, must be relied upon to aid in dealing 
with an evil the virulence of which all will admit. 


ECCENTRICITIES OF THE CENSUS. 

THE results of the recent Census, so far as they can be 
at present ascertained, have proved of so unexpected a 
nature as to give a kind of shock to the Registrar- 
General’s department, while furnishing a population 
puzzle for the delectation of the Royal Statistical 
Society. The people of England and Wales are not so 
many as they thought they were, nor so long-lived as 
they were given to understand. A sort of revolution 
impends over the tables of mortality, the popular faith 
in death-rates is in danger of being undermined, and the 
whole fabric of sanitation requires to be overhauled. 
Local government boundaries are called in question, and 
London and Liverpool, together with sundry other 
places, appear to need a rectification of their frontiers. 
Extended means of locomotion act as a force to disturb 
all our old arrangements, and people now scarcely know 
where they live. They work in a central area, and sleep 
in an outer zone. The City of London has a night census 
of 38,345, and « day census of more than 300,000. Asa 
further source of complication, even the outer zone is 
apt to be temporarily deserted. Not only does the 
day differ from the night, but one day differs from 
another, and all the nights are not alike. Sir 
Rawson Rawson, and other men of intelligence, 
assert that it is a mistake to number the people on “a 
holiday Sunday.” People fly away from Saturday to 
Sunday, and are not at home at the appointed mid 
night. We are not as were our forefathers. We 
are an unsettled people, going up and down in the 
land. It is like the old story of Sambo counting the 
pigs. One of the lot is so lively he cannot be counted at 
all. On May 28rd, the Registrar-General estimated that 
by the middle of the year the population of twenty-eight 
large towns in England and Wales, including the 
metropolis, would exceed 10,000,000. A week later the 
figure dropped to 9,388,000. The Census returns were 
coming in, and the enumeration was correcting the 
estimate. On the 6th inst. Hull appeared with a popula- 
tion of 184,267, whereas a week later the number 
rose to 200,934, thus again changing the total for the 
large towns. 

The most startling result connected with the Census is 
to be found in a statement lately given by one of the 
morning papers, that the returns show in round num- 
bers a total population for England and Wales of only 
29,000,000. The statement is not official, but credence 
is given to it in well-informed quarters. Yet the last 
annual report of the Registrar-General contains a table 
in which the population of England and Wales is esti- 
mated at 29,000,000 for the middle of 1889. Accordingly 
it would seem that since 1881 the progress of the popu- 
lation has been so arrested that nearly two years of 
growth have been lost. In 1883 Sir Brydges Henniker, 
looking at the progress of the two previous years, calcu- 
lated that the population at the date ofthe present Census 
might be expected to rise as high as 29,843,898. Whether 
the unofficial statement, giving the number of the people 
in England and Wales as 29,000,000, be correct or not, 
there is unquestionable evidence that the rate of increase 
in the population of the large towns has undergone a 
marked decline. Mr. Noel A. Humphreys, the Secretary 
of the Census-office, in a paper read before the Royal 
Statistical Society a few days ago, puts this in a very clear 
light, and we may presume that the check in the growth 
of the urban population is characteristic of the country 
at large. The twenty-eight large towns show an increase 
of nearly a million in the aggregate of their inhabitants 
during the last ten years; but the increase was less by 
€00,000 than would have been the case if the rate of 
increase in the previous ten years had been maintained. 
Another remarkable feature in the present Census is, 
that the twenty-seven large provincial towns, with few 
exceptions, show an actual decrease of the population in 
their central portions, and a marked decline in the rate 
of increase in the other portions. So also the central 
part of London, including more than. the City, shows an 
actual decline in the resident population, and this process 
is going on at an increasing rate. On the other hand, 
the rate of increase in the other parts of the metropolis, 
including even the “ outer ring,” continues to decline. 
Notable exceptions. may be observed, as in the case of 
West Ham, Tottenham, and some other places; but the 
general rule is a declining rate of increase, even if we 
comprehend “ Greater London ” in our purview. 

A check to the rate of increase for the country at large 
finds its explanation in the decline of the marriage-rate 
followed by a falling off in the birt] cate. This process 
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though it has now abated, has produced an effect. The 
death-rate for a time went down, but rose again last year. 
Concerning the large towns, the overflow of the popula- 
tion beyond the recognised boundaries creates an unfair 
result as affecting the actual town in certain cases. Thus 
the population of Liverpool appears to decline, whereas it 
is simply the fact that a larger portion than heretofore 
of the population proper to Liverpool has begun to 
reside over the border. Another element in the problem is 
the operation of the railways. Increased facilities of 
locomotion operate as a centrifugal force, distributing the 
population of a town more widely than would otherwise 
come to pass. Altogether, a change is coming over our 
urban population of such a nature, that a revision of 
boundaries seems necessary in the interests of common 
sense. But throughout the country the movements of 
the population are becoming so rapid, that the old 
decennial Census must soon give place to a Census of 
shorter period, if vital statistics are to be properly main- 
tained between one Census and another. 


—_ —-—._ — —— 


TRON AND STEEL MANUFACTURE IN RUSSIA, 


Tue Russians intend apparently to enter seriously upon the 
work of developing a native mineral and metallurgical 
industry. By the help of prohibitive imposts upon foreign 
products they have largely succeeded in this end,; and, con- 
sidering the enormous coal resources of the empire, the 
future of iron and steel and the allied manufactures is likely 
to be an important one. Already English coal is in process 
of being rapidly driven out of the Russian market, and it 
was recently announced that the storage of native coal had 
been substituted for that of British at Odessa, and equally 
that the native fuel was to be employed instead of foreign in 
the Russian Navy. Only so late as 1888 the total production 
of coal only represented 75 per cent. of the total home con- 
sumption, but the development of the deposits in the Donetz 
basin and elsewhere has made important strides since then. 
On the Russian railways during the past ten years the employ- 
ment of Russian coal has increased by 50 per cent., and the 
consumption of English and German coal has correspondingly 
diminished. The exchange has not been altogether to the 
advantage of Russian industry, and Donetz coal is described 
as a “ brown shaly substance’ of very small calorific value. 
Petroleum, however, is being increasingly used in place of coal 
to fire Russian locomotives. As for the iron trade, it is rapidly 
increasing in importance ; and, considering the activity of rail- 
way building and engineering works, its future extension is likely 
to be enormous. The labour troubles which afflict Western 
metallurgists have very little force under the autocratic 
system which prevails in Russia. The Silesian ironmasters 
have been complaining for a long while past of the serious 
decline in their former valuable business with this market, 
and within the past three years the import of steel from 
Germany, England, and Belgium has considerably decreased. 
The decline with Eastern Germany is so large as to form no 
unimportant factor in the current depression of the German 
iron and steel trades. It is now stated that the Russian 
works are producing steel for ordinary purposes equal in 
quality, and, after the payment of the duties, at a lower 
price. The Russian consumer will become further inde- 
pendent of English and other foreign steelmasters, except 
for special qualities, when the forthcoming new Customs 
duties are imposed. The works in Russian Poland manu- 
facture zinc, cast iron, bar and rolled iron, &c., which would 
formerly in large measure have been obtained from Germany. 
Russian statistics are less carefully tabulated than those of 
more Western nations. But the French Ironmasters’ Com- 
mittee, which is interesting itself in the question, probably 
because the capital and personnel en in Russian 
metallurgy are largely French, has lately published figures 
showing that in 1888 the production of iron ore amounted to 
1,433,513 tons, that of pig iron to 666,923 tons, merchant 
iron to 364,558 tons, and steel to 222,288 tons. These figures 
showed & growth of 78,020 tons upon the previous year for 
ironstone, but a decrease for merchant iron of 4857 tons, and 
for steel of 3191 tons. These adverse balances have probably 
been changed into considerable increases since 1888. At 
present the iron and steel trades may hope to benefit, not 
only from the Government’s railway programme, but also 
from its commencement of native shipbuilding and ordnance 
manufacture. In 1888 there were in Russia 132 pig iron 
works, with a total of 200 blast furnaces and 173 iron-rolling 
mills. 


NEW FRENCH SHIPBUILDING. 


THE annual reports of the principal French shipbuilding 
ond steel-rolling companies testify to the improvement in 
their position which has taken place during the past few 
tonths. This improvement is the result principally of the 
«xtended programme of naval construction upon which the 
French Government has entered, and of the new fiscal 
policy which checks the building of French vessels in English 
yards. It is also the result of a certain expansion of demand, 
both from foreign Governments and home shipping firms. 
Two vessels have recently been launched from French yards, 
which both excite unusual interest, and will, it is hoped, do 
much to maintain the reputation of French shipbuilding. 
One of these is the steel twin-screw steamer for the Channel 
passage from Newhaven to Dieppe, which is the first Channel 
steamer to be launched from a French yard, and also the 
first to be driven by screws. It is hoped that the new 
vessel will travel quite a knot faster than the swift paddle 
steamers built for the Brighton Company on the Clyde, and 
a speed of 20} or 21 knots is expected from her. The 
peculiarity of the vessel’s design is her exceeding narrow- 
ness, a8 compared with other Channel steamers. A more 
important event is the placing upon its service between 
Havre and New York the new transatlantic steamer, La 
Touraine, which has been built with the specific idea of 
bringing the French passenger vessels up to the high level of 
excellence reached in the Teutonic and other recent 
English constructions. La Touraine is the largest liner 
possessed by the Compagnie Générale Transantlantique. 
Her dimensions are 512ft. length, 55ft. beam, drawing 23ft. 
of water, and 11,675 tons displacement. She is driven by 
twin screws, and the two engines will develope 11,500-horse 
power with natural draught and 13,000-horse power with 
forced. The trials of La Touraine have given results which 
encourage the company’s hopes that their new vessel will 
enable the passage from Havre to New York to be made 
within six days. Without forced draught a speed of 194 
knots was attained, and with forced draught more than 204 
knots. The voyage from the shipyards of the Transatlantic 
Company at St. Nazaire, where La Touraine was constructed, 





to Havre, was effected in twenty hours and a-half, which 
gives a continuous steaming of more than 21 knots. The 
decorations of the vessel have been carried out with the 
splendour now usual on these Atlantic liners. The great 
saloon is square in form, and about 50ft. on the side. This 
fine new French steamer will carry 392 first-class, 98 second, 
and 600 third-class passengers. She left Havre on Saturday 
last for her first voyage, and arrangements are already in 
progress for a triumphal reception upon her return. 


THE COPPER TRADE AND ENGINEERING. 


THE advance in the price of copper has not been very 
marked of late, but there has been an advance, and the cost 
of copper is now such as to make some of the large users 
consider whether any further rise would not cause them to 
endeavour to use other materials. It may be remembered 
that about the time of the copper corner the use of steel 
instead of copper was experimentally introduced for locomo- 
tive fire-box purposes. After the collapse of the corner, 
copper fell to a price which made it undesirable to extend 
the use of steel in the manner indicated; and up to the 
present time the metal has been at what may be considered 
a moderate price, tough copper being now about £58 or £59 
per ton. When it is at any such price, it may be said to be 
at arate that is remunerative to the producers generally, and 
yetatsuch a price thatit does not deter consumers from its use. 
But there have been some rumours of a syndicate to force up 
prices, and should any attempt be made to form one, it would 
recoil on the copper trade, for it would lead to renewed 
attempts to substitute steel for copper in some branches of 
industry. It is to be hoped in the interests of all con- 
cerned that the metal will be left to the market influences 
of demand and supply. At present the use of copper is 
increasing rapidly. The railway companies, who are large 
users, have still activity on their lines, and the traffic 
receipts on the whole are increasing, and with greater 
traffic larger uses of metals are to be anticipated. In 
electricity, the use of copper is very greatly increasing, 
and sulphate of copper for preservation of vines and 
other natural productions against disease is more em- 
ployed every day. Some of the Spanish-working copper 
companies have paid very large dividends for the _ 
year, and this year with an average price so far slightly 
above that of a year ago, they should at least do as well. It 
is to be hoped, then, for the sake of both producers and 
consumers of copper, that the former will be content with 
prices that are remunerative, and that the lesson of the 
corner of a few years ago will not be forgotten. 








LITERATURE. 


A Technological Dictionary, English, German, French, of the 
Terms employed in the Arts and Sciences; Architecture, 
Civil, Military and Naval ; Civil Engineering, including 
Bridge Building, Road and Railu:ay-making ; Mechanics ; 
Machine and Engine-making ; Shipbuilding, dc. Edited 
by C. Dizi, E. Von Hoyer and E. Roéxuric. Fourth 
edition, completely revised and corrected. London: Kegan 
Paul, Trench, Triibner and Co. 1891. 8vo, pp. 909. 

Tue art of dictionary-making has been brought to such 
perfection by the labours of Grimm, in Germany, of 
Littré, in France, and of Dr. Murray, here at home, that 
we now look for something superior to the compilations 
which used to pass muster in days gone by. This rise in 
the standard of excellence does not seem to have affected 
the work now before us, previous editions of which have 
been reviewed from time to time in these pages. The 
acting editor, whose name appears alone at the end of the 
preface, is E. von Hoyer, but he acknowledges the 
assistance of a large number of others, all of whom are, 
however, Germans, and therefore presumably better 
acquainted with their own language than they are with 
English or French. We shall not be accused of over- 
stating the case when we say that the editor of a technical 
dictionary in three languages should possess a good 
knowledge of the languages in question, a considerable 
acquaintance with technical matters and manufacturing 
processes, a sense of proportion, and a certain humility 
of spirit which will allow him to take advantage of the 
advice of those who know more than he does. It is with 
some regret that we are compelled to say that the editor 
of this dictionary fails conspicuously in all these require- 
ments. 

In the first place the book is a great deal too large, its 
bulk being increased by the presence of thousands of 
words which are in no sense technical, as they occur in 
every good general dictionary. Then, again, we object to 
the presence of ecclesiological and archeological words, 
many of which appear in an obsolete form. The names 
of many excessively rare minerals are given, as often as 
not in the form in which they were used at the beginning 
of the century. The same remark applies to chemical 
terms; such, for instance, as “ bihydroguret of carbon,” for 
the explanation of which we are referred to “ carburetted 
hydrogen,” and from thence to “ hydrogen.”’ The editor 
takes great credit to himself for the addition of many 
words from Smyth’s “ Sailors’ Word Book” but ‘‘ Paddy’s 
hurricane” and “land sharks” are scarcely technical 
phrases; nor are the numerous terms relating to fortifica- 
tion likely to be of much use in the present day. In 
fact, the work smells too strongly of the lamp, and a 
vigorous pruning away of all the dead matter to the 
extent of about one-fourth of the book would improve it 
wonderfully. In its present condition you find a great 
deal that you do not want—and are never likely to want; 
but you do not find words that are in every-day use in 
technical books and journals. Many words which appear 
are not even English; such, for instance, as “iod,” for 
iodine; ‘‘dum-craft,” which seems to mean a lifting-jack ; 
“monocle” appears in the sense of a single eye-glass ; 
“ encyprotypie” is said to mean engraving on copper ; 
“ xyloplast” is a wood carver, and we are asked to believe 
that “locomobile” is a word in use amongst English 
engineers; whilst “condensate,” in the sense of con- 
dense, is not recognised by writers of the present day. 
We should smile if our draughtsman made a “ backside 
prospect” of a machine, and in this country we do not 
talk much of “ over-heated ”” steam. 

The omissions are numerous, such, for instance, as 











“dandy-roll,” ‘‘tube-expander,” “ milling machine,” 
“facing points,” “set-square,” “break-down gang,” 
“ramp,” “quick return,” “lock-nut” and scores of 
others. “ Surfacing lathe” appears as “ surface lathe.” 
‘slotting machine” is said to appertain to the trade of a 
locksmith, a “scribing block” is a joiner’s tool, a distinc. 
tion is made between a “ plummer block” and a “ plum. 
ber block,” the editor does not understand the difference 
between the “connecting rod” and the “side rods” of 
2 locomotive, whilst the “gyroscope” is said to be an 
electrical apparatus ! 

A claim is made in the preface for the “clear and 
careful arrangement” of the matter, but we are quite 
unable to agree to this. The words “ card,” “ point,” 
“engine,” “lock,” “mill,” have a variety of meanings, 
and it is a little perplexing to find them mixed up together 
without any attempt at classification. This is particu. 
larly evident in the case of the word “engine.” We 
believe that we have expressed the same opinion before, 
and we say again that the book would be vastly improved 
if the editor obtained the assistance of a competent 
English assistant who would save him from some of the 
whimsical suggestions of which he is unconsciously guilty, 
and we should no longer be reminded on every page, 
as we are now, that the book was “ made in Germany.” 


Decorative Electricity. By Mrs. J. E. H. Gorpon. Sampson 
Low, 1891. London. 

Tus book, by a lady, treating of the artistic side of 
electrical illumination, has interested us so much that we 
read it through at one sitting. Mr. Gordon’s success is 
to some extent explained, for surely to have a wife who 
takes such a deep.and feeling interest 1n a man’s life work 
would encourage anyone. The book is illustrated with 
drawings by Mr. Herbert Fell, and all are designs in 
actual use. The dissatisfaction felt by numbers of people 
at the bare hard light given by electricity as used in 
many houses; the common gaudy fittings ; the attempts to 
ails up gaseliers of all kinds and oy cheap and 
nasty electroliers are well described, and suggestions 
thrown out which should certainly spur on designers to 
produce some really beautiful electric light fittings 
different from the hackneyed types turned out at so much 
a gross. The book is written in an easy, flowing style, 
and the description of the difficulties met with in 
deciding upon how the electric light shall be installed in 
the house very well sketched. It is impossible for the 
illustrations, of course, to do justice to the silks and 
gauze used to veil the light, but they are very well drawn. 
It must strike the reader that the numerous experiments 
made by the authoress, with a view to obtain the best 
artistic effects, were not carried out without congiderable 
expense, but the wish to satisfy the eye and a cultured 
taste has led to the putting aside of many first attempts, 
and the final result must, from the description given, be 
most satisfactory. It is rightly pointed out that although 
electricity is about 20 per cent. more expensive than gas, 
yet from the fact that it is so easily turned on or off 
without the need of a constant search for matches tends 
to economise its use; and the authoress assures us that 
the bill for the electric light has in her own case not 
exceeded that previously paid for gas, while the superior 
comfort obtained by its use cannot be over estimated. 
A chapter on fire risks by Mr. Gordon contains a paragraph 
upon the method used in alternate current circuits to 
avoid danger to the linesman, and the author says that it 
is usual to inform such a man that current will be off 
until a certain hour, and that he therefore is dependent 
upon his watch keeping correct time for the safety of his 
life. Mr. Gordon then states that the proper thing to do 
is to provide the linesman with a tally, and that unless 
such tally be hung in its place near the main switch in 
the station, the current should on no account be turned 
on; and he believes that this would ensure safety. We 
doubt it very much, and are of opinion that unless such 
tally formed an integral part of the switch, in much the 
same way as keys to series point locks upon railways, 
that little would be gained. The closing chapter by the 
authoress on “ Personal Experiences " is most interesting, 
and to have one’s work appreciated as Mr. Gordon's is 
does not usually fall to the lot of electrical engineers, and 
would itself be almost sufficient reward even if success in 
the ordinary sense had not been attained by him. We 
can commend the book to the wealthier members of 
society for perusal before having their houses fitted, not 
so much in order to follow upon the exact lines laid down 
by the authoress, as to cultivate their own taste. 


Irrigation Development: Irrigation in California. By W. 
H. Hatt, State Engineer. State Printing Department, 
Sacramento. 

A LARGE part of California consists of land of an exceed- 

ingly fertile character, but is destitute of the amount of 

rain necessary for the production of crops. The country 
is divisible into three rainfall belts; the first comprising 
the valleys adjacent to the coast, below an elevation of 
3000ft., and covering an area of 1300 square miles. This 
area is practically free from frosts; the rainfall in this 
belt is generally so small as to be untrustworthy for all 
agricultural purposes. About half the time the rainfall 
averages less than 10in. a-year, and for about one-fifth 
less than 6in., and never exceeds 16in. in one year. The 
second belt, lying from 1000ft. to 3000ft. above the sea, 
covers an area of 1400 square miles; the rainfall in this 
belt is sufficient to render irrigation unnecessary. The 
rainfall is estimated to vary from 14in. to 20in. The 
third belt, lying above an altitude of 3000ft., comprises 
an area of 1654 square miles, and has sufficient rain to 
render it a superior grazing country; springs abound, and 
there are numerous sites suitable for storage reservoirs. 
The country in the aggregate has an amply sufficient 
rainfall to supply an abundance of water, but which for 
the most part runs uselessly to sea. Under these cir- 


cumstances, California has become the scene of an inde- 
pendent development of irrigation, which owes its growth 
not only as urged by the necessities of the agriculturist, 
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and the stimulus of a profitable investment of capital, 
but to speculation in lands thought otherwise to be 
almost valueless, which have, where irrigation was prac- 
ticable, commanded a hundred dollars an acre. The 
delightful and healthful climate, combined with the 
charm of living amidst a semi-tropical foliage which 
irrigation supports in luxuriance, and where the light 
labour required adds to the enjoyment of life, gives a 
further inducement to the artificial spreading of the 
water on land which otherwise would be comparatively 
barren. 

The early attempts at irrigation were crude and waste- 
ful of water. Rivalry and conflict as to the taking of the 
waters arose. Settlers coming from all parts of the 
world sought to apply the different laws, traditions, and 
customs as to irrigation prevailing in the countries from 
which they came. The irrigation interest thus became 
shadowed by a cloud of litigation. 

The attention of the Legislature has for a long time 
past been called to this matter, and various plans have 
been suggested for dealing with the matter, the principal 
in favour being for all water rights to become national 
property, and the Government to undertake the works 
necessary for and the management of the distribution. 
In 1878 the office of State engineer was created as a 
compromise measure. The object of this appointment 
was the investigation of the problems of irrigation, the 
condition and capacity of the drainage areas, and the 
possibility of the improvement of the navigation of the 
rivers. The investigation was also to be directed as to 
the use of water for mining purposes,.and the effect of 
the débris cast from mining operations into the streams, 
and generally to obtain all information necessary for the 
proper and complete solution of the questions relating to 
irrigation and navigation. 

Two volumes containing the information collected 
by Mr. W. H. Hall, the State engineer, presented to 
the State some time since, have recently been issued. 
The first volume is a description of the laws and practice 
prevailing under the Roman Empire, and at the present 
time in France, Italy, and Spain—the three countries 
where irrigation has been largely resorted to. The second 
volume is a history and description of the works in exist- 
ence in California; the description is accompanied by 
maps and plans, with sections of the principal dams in 
existence. This report forms a valuable work of reference 
for irrigators and those who have a special interest in 
this subject. It is a State document, but copies are 
on sale for those who require them. The book is issued 
by the State Printing Department, Sacramento, under the 
title of “ Irrigation Development,” being the introductory 
part, and dated 1886; and “ Irrigation in California” 
forming the second volume, and dated 1888. 


alve Gears. By H. W. Spancuer, P.A., Engineer United 

States Navy. John Wiley and Sons, New York; Kegan 

Paul, Trench, and Co., London. 1891. 

THERE has risen lately such diversity of opinion on the 
merits of the acquisition of much theoretical knowledge 
by the practical engineer, that it has become by no 
means an easy matter to write an honest and unpre- 
judiced review of a book which aims at combining theory 
and practice. No one, we suppose, in the present 
advanced age, will deny the merit of the union. But 
what proportion of each constituent is to compose the 
mixture is a matter for frequent discussion. Each man 
arranges for himself the position of the happy medium, 
and his point does not coincide with anybody else’s. 
‘‘ What’s one man’s meat is another man’s poison.” In 
the book at present before our notice, we find a fair 
amount of mathematics. Those to whom such food is 
poison had best avoid the volume. Yet we do not wish 
it to be supposed that this work is essentially a book for 
students. It goes no deeper into geometry and trigo- 
nometry than every draughtsman should be able to 
follow. 

“The designing of valve gears is entirely a drawing- 
board process,” says the author in the preface. If he 
means by “ the designing,” the fixing of the fullest 
details of the setting of the valves, we feel inclined to 
doubt the accuracy of such an assertion. The two ends 
of a cylinder, like two sister ships, never seem to have 
identically the same working properties, exclusive of 
accepted differences, and, therefore, any valve gears’ 
efficiency may be improved by a little judicious 
“humouring.” This sort of work can, certainly, only 
be thoroughly done by the “ practical trial ” method. 

This book, we are told in the preface, was written mainly 
for students’ use, and the author seems to have tried con- 
scientiously, and with greater success than a large number 
of modern scientific writers, to apply his theoretical 
knowledge to good every-day work. Yet, after all, it 
remains more a class book than a practical hand- 
book. The chapters are divided into sections clearly, 
First giving a description of the valve gear with a 
skeleton diagram or elevation, the author enters into the 
treatment of that particular gear on the drawing-board, 
frequently giving trigonometrical proofs of the correct- 
ness of his method. This latter the practical man who 
has but little time to think of such matters may pass 
over, taking for granted the correctness of the construc- 
tion. Used thus, the book should serve a good turn in the 
drawing-office. We believe that, as a rule, the Euclidian 
system of reasoning is more easily followed than the 
trigonometrical. A comparison, for instance, between 
Spangler’s and Holmes’ treatment of Zeuner would 
seem to favour the latter; but, taking Mr. Spangler’s 
book as a whole, his meaning is clearly expressed and the 
proofs apparent and logical. Appropriate questions of a 
practical nature, which we are pleased to learn are 
mainly compiled from actual observations, are appended 
to each chapter. The volume is well printed and ! ound, 
contains over 170 pages—including an index—an.1 ‘he 
diagrams and illustrations are admirable. In conn:ction 


with diagrams in books, as a rule publishers do not take 
sufficient care to place them in a good position with 
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regard to their accompanying text. This is a cause | 
frequently of great inconvenience. The present volume 
is unhappily no better in this respect than most of its 
kind. 
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other ratios the required size may be obtained by taking the 
size given by the diagram and multiplying by a factor 
$a 
_ other ratio 
oi EiE 
some values of which are given in the following table :— 





Ratio D F= Ratio D | F= 
d d 

3-00 "8434 5°00 1°00 
3°25 * 8662 5°5g 1°0321 
83°5 “S877 6°00 1°0626 
8°75 “9085 6°5 1°0912 
4°00 *9283 7°00 1°1181 
4°25 “9472 7°5 1°1445 
4°5 *9649 8-00 1°1696 
4°75 *9830 8°5 1°1929 
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As an example of the use of the diagram, let us suppose an 
actual case in which the spring is to be designed for a 44in. 
diameter valve and a working pressure of 100 1b. per square 
inch; then, to determine the diameter of the steel of which 
the spring is to be made, proceed as follows:—At the point 
corresponding with a diameter of 44$in. on the base of the 
diagram or ‘diameters of valves,” follow up the ordinate 
until it cuts the sloping line marked ‘“‘steam pressure 1001b.,”’ 
to the left of the diagram. When this point of intersection 
is reached, follow to the right along the nearest horizontal 
line, and read off on the right-hand side of the diagram the 
required diameter of steel, which in the case given above will 
. = 5. If, however, we choose 


| to give this ratie-some other value, we multiply the size 
| found on the diagram by the corresponding factor F given in 
| the above table. 


In the case of square steel springs, take with a pair of 
dividers the length of the ordinate from base to intersection 
with line of given boiler-pressure, and transfer to scale for 
square steel given to right of diagram, and read off required 
size. 








IMpoRT OF STEAM ENGINE ACCESSORIES INTO GREECE.—The 
attention of steam engine makers should be called to a new 
customs regulation in Greece which seems likely to materially 


| affect trade with that market. A dispute has recently arisen 








| about the importation of some brass boiler tubes which were 


| intended for the use of the locomotives of the Pirzeus-Athens- 


SAFETY-VALVE SPRINGS. 


TuE above diagram gives the size of the steel of which a | 
safety-valve spring is to be made, for a given diameter of 
valve and boiler pressure, in order to comply with the Board 
of Trade regulation, set out in the following formula, viz.: | 
That the size of the steel of which the spring is be made—_——f 


3 
ta “fux®. | 
Vv Co 
When L = the load on the spring in pounds, | 
D = the diameter of the spring—from centre to centre | 
of wire—in inches; 
the diameter, or side of square, of the wire in | 
inches; 
C = a constant, being 8000 for round and 11,000 for 
square steel. 


d 


i} 


We have chosen a ratio 7 = 5 in constructing the diagram 
cf 


as being one which gives a well-proportioned spring, but for 


| them. 


| Patros Rail say, the Custom House authorities refusing to extend 
| to the goods the regulation which exempts from duty all com- 
| ponent parts of steam engines and locomotives. 


It has been in 
vain that the importers have declared that the goods were specially 
manufactured for locomotive use. The Customs House authorities 


| contend, and their ccntention is upheld by the Minister of Finance, 


that there is nothing in the construction of the tubes to indicate 
their destined use, and on this ground they have refused to pass 
In acquainting the Foreign Office of the circumstance, Sir 
E. Monson, Minister at Athens, states that the effect of this 


| decision will be that in future accessories to and parts of steam 


engines will not be allowed to be imported into Greece duty free, 
unless the importer can prove to the satisfaction of the Custom 
House officials the genuine character of the articles, “‘and that 
not by declaration or documentary evidence, but by some 
peculiarity in the construction of the articles themselves.” How 


| manifestly absurd this decision is will be apparent to every steam 


engine user and manufacturer. Nevertheless, we fear that for the 
present at any rate there is no alternative but to abide by it. It 
is vexatious, it is true—vexatious to a degree, but unless some 
means can be found of persuading the Customs House authorities 
into a better mind, we fear there will be no help but to acquiesce 
under protest, 
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THE ROYAL INSTITUTION. 





THE FARADAY CENTENARY. 

On Wednesday afternoon, last week, the first of two lectures 
in honour of the centenary of the birth of Michael Faraday 
was delivered at the Royal Institution, with the Prince of 
Wales, president, in the chair. 

The Prince of Wales said :—‘ Ladies and Gentlemen,— 


great man, and I think that all of us have reason to be 
grateful that two such eminent men as Lord Rayleigh and 
Professor Dewar should have consented to give lectures on 
the work of the great Faraday. I have only now to beg Lord 
Rayleigh to be so good as to give us his address.” 

Lord Rayleigh said that the man whose name and work 
they were celebrating was identified in a remarkable degree 
with the history of that Institution. If they could not take 
credit for his birth, in other respects they could hardly claim 
































THE LECTURE TABLE AT THE ROYAL INSTITUTION 


I can well remember that twenty-two years ago I had the 


; too much. During a connection of fifty-four years, Faraday 


high privilege of presiding at a meeting here, which was a | found there his opportunity, and for a large part of the 


very large one, and included many of the most eminent | time his home. 


scientific men of the day. 
occasion, I remember, were 
the illustrious chemist, Pro- 
fessor Dumas, Sir Edward 
Sabine, Sir Roderick Mur- 
chison, Sir Henry Holland, 
a very old personal friend 
of mine, Dr. Bence Jones, 
Dr. Warren de la Rue, and 
many others, who, I regret 
to say, have now passed 
away. The object of our 
meeting on that occasion 
was to select a suitable 
memorial to the memory 
of the great Faraday, the 
eminent chemist and phi- 
losopher, who, I may say, 
was also the founder of 
modern electricity. As you 
are well aware, the fine 
statue by Foley, which is 
down in the hall below, 
was, we thought, a suitable 
memorial to that great man. 
As for myself personally, I 
feel proud to think that in 
the days of my boyhood my 
brother and myself used to 
attend his chemical lecturés 
here about Christmas time. 
We shall ever remember 
the admirable and lucid 
way in which he delivered 
those lectures to us, who 
were mere boys,and gave 
us thereby a deep interest in 
chemistry, which we kept up 
for many years, and which I 
had the opportunity of practisir 3 at the University of Oxford. 
I can only regret that I have not since had the time to pursue 
that interesting science. To-day is a memorable day, as this 
year we are celebrating the centenary of the birth of that 


Among those present on that 





The simple story of his life must be known 
Fired by contact with the genius 
of Davy, he volunteered his 
services in the laboratory of 
the Institution. Davy, 
struck with the enthusiasm 
of the youth, gave him the 
desired opportunity, and, 
as had been said, secured 
in Faraday not the least 
of his discoveries. The 
early promise was indeed 
amply fulfilled, and for a 
long period of years by his 
discoveries in chemistry and 
electricity Faraday main- 
tained the renown of the 
Royal Institution and the 
honour of England in the 
eye of the civilised world. 
He should not attempt 
in the time at his disposal 
to trace in any detail the 
steps of that wonderful 
career. The task had 
already been performed 
by able hands. In their 
own “Proceedings” they 
had a vivid sketch from 
the pen of one whose 
absence that day was a 
matter of lively regret. Dr. 
Tyndall was a personal 
friend, had seen Faraday 
at work, had enjoyed 
opportunities of watching 
the action of his mind in 
face of anewidea. All that 
he could aim at was to recall, 
in a fragmentary manner, 
some of Faraday’s great achievements, and if possible to 
estimate the position they held in contemporary science. 
Whether they had regard to fundamental scientific import, 


to most who heard him. 





or to practical results, the first place must undoubtedly be 





assigned to the great discovery of the induction of electrical 
currents. He proposed first to show the experiment in some- 
thing like its original form, and then to Ss on to some 
variations, with illustrations from the behaviour of a model 
whose mechanical properties were analogous. He was afraid 
that these elementary experiments would tax the patience of 
many who heard him; but it was one of the difficulties of 
his task that Faraday’s discoveries were so fundamental as to 
have become familiar to all serious students of physics. 

The lecturer then proceeded to show by means of an 

indicating galvanometer that an electrical current passing 
through one coil would produce momentary currents at the 
time of making and breaking the circuit in another coil near 
it, although the two coils were suspended in mid air, and in 
no way connected. In December, 1824, Faraday tried to 
obtain an electrical current in a wire by means of a magnet, 
but not until August, 1831, that is to say, seven years later, 
did he succeed. On September 23rd, he wrote to his friend, 
R. Phillips:—“I am busy just now again on electro- 
magnetism, and think I have got hold of a good thing, but 
can’t say. It may be a weed instead of a fish that, after all 
my labour, I may at last pull up.” It proved a very big fish 
indeed. 
Lord Rayleigh continued that Clerk Maxwell had the first 
idea of making a mechanical model which would represent 
by analogy the induction of electrical currents. He then 
exhibited a gearing system of pulleys, in which the pulleys 
would work independently of each other, yet were all the 
time connected ; and if one of them were made to work the 
other would make a short motion whenever it stopped, and 
in the opposite direction to the primary motion, as is the case 
with induced currents. He added that the mechanical model 
in its action so resembled the action of induced currents 
analogically, that their actions could be mathematically 
represented by the same equation. In gnother experiment, 
originating with Elihu Thompson, he took an electro-magnet 
in which the core consisted of bundles of iron wire, and in 
another coil of wire held over it while alternating currents were 
passing through the coil of the magnet below, sufficient electri- 
city was generated by induction to cause an incandescent lamp 
to emit light. ‘ It is perfectly clear of the magnet—there is 
no conjuring here,” said the speaker. He showed that a 
copper plate interposed would act as a screen and prevent the 
result, but that a glass plate would not do so. 

In another experiment an aluminium ring A B, Fig. 1, was 
placed upon a ledge on the outside 
of the electro-magnet, D E, and when 
the current was sent through the coil 
of the latter, the aluminium ring shot 
up about 2ft. in the air above the 
magnet, and was caught in its descent 
by the hand of the speaker. 

Lord Rayleigh next exhibited an 
experiment devised by De la Rive, 
in which it was shown how water 
could not be visibly decomposed solely 
by a single Daniell’s cell, but could 
be made to do so by the aid of induc- 
tion. The method may be explained 
by means of Fig. 2, in which A is the 
cell, B the magnetic coil, and C the voltameter. While arranged 
as represented, water is not decomposed, but let the coil cell 
be first put on short circuit by the closing of the contact 
maker at E, and let the connection at E be broken, electrical 
force is then thrown, so to speak, upon the rest of the system, 
and the water in C is decomposed. The effect as projected 
upon the screen is shown in Fig. 4, There is something ana- 
logous to this in the case of an engine which by sheer pressure 
of steam might not be strong enough to force a punch through 
an iron plate, but which is enabled to do so by the aid of a 
fly-wheel. 

The lecturer continued that Faraday had always felt great 
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uneasiness as to the soundness of contemporary views, and 
always experienced a fear of being misled by words. Having 
proved the complete identity of the electricity in lightning 
with that in the voltaic cell, he abandoned the term “ pole” 
for “electrode,” and considered the expression ‘ electric 
fluid” a dangerous one. It was, indeed, a term which, as 
Maxwell observed, ought to be banished to the region of 
newspaper paragraphs. Faraday re-proved the identity of 
the electricity of lightning with the electricity of the voltaic 
cell, and tried numerous experiments to remove causes of 
doubt. 

Lord Rayleigh next dealt with Faraday’s discoveries in 
diamagnetism, and showed how the action of a magnet upon 
iron, nickel, and cobalt is different to its action upon bismuth 
and other metals. . 

Lord Rayleigh next illustrated the discovery which 
Faraday called the magnetisation of a ray of light under 
the action of magnetic force; in other words, it was the 
rotation of the plane of polarisation of light. The lecturer 
employed a tube filled with bisulphide of carbon, and with a 
coil of insulated copper wire surrounding it. Through this a 
disc of polarised light was thrown upon the screen, which 
became obscured when a current of electricity was passed 
through the coil. Sir Wm. Thomson was of opinion that 
some kind of rotation went on in the body submitted to the 
magnetising force, but this only the future can show. The 
speaker made reference to Faraday’s acoustical researches, 
but added that to enter into them would take him too far. 

Faraday once stated that if during a strong, steady wind 
the waves of the sea be observed off a flat shore by which 
the wind is not broken, waves are seen accurately parallel to 
the course of the wind. Two or three years ago the lecturer 
sought to observe this phenomenon at a French watering- 
place at a time of low tide, and, after watching for half an 
hour or so, concluded that the waves or ridges were not to 
be seen, but a little latter discovered that he had made a 
mistake, and that Faraday was in the right. The theoretical 
explanation of this is not yet known. Much more merit, 
said the speaker, appertains to a man who sees and notes a 
phenomenon for the first time than to an observer who sees 
it afterwards, and he was doubtful whether anyone but 
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Faraday and himself had seen the waves just mentioned. 

Lord Rayleigh concluded by saying that Faraday had also 
made a number of minor observations of great value, and he 
was reminded of one by a recent lamentable accident caused 
by the breaking of a paraffin lamp. Faraday had shown a 
method of holding the breath for a prolonged time by means 
of successive deep inspirations and expirations, which, if 
practised, might have proved of saving worth on that sad 
occasion. The question had often been discussed, What 
effect on Faraday’s career would have been produced if he 
had been subjected to a mathematical training? They must 
all feel that they would not have wished him to be other than 
he was. But if the question must be discussed, it would 
have to be admitted that by such a training he would have 
been placed in more thorough rapport with his scientific 
contemporaries; but mathematical training and mathe- 
matical capacity were different things, and it did not follow 
that Faraday had not a mathematical mind. In Professor 
Clerk Maxwell’s opinion, Faraday had mathematical powers 
of a very high order, from which, if he had devoted himself 
to that science, valuable and fertile methods might by him 
have been discovered. 

Sir W. Thomson, in moving a vote of thanks to Lord 
Rayleigh for his address, said that the Royal Institution was 
during the last part of Faraday’s life, and during the whole 
of his scientific career, his home. The splendid results of 
Faraday’s labours contributed in no small degree to the 
scientific glory of the nineteenth century, and helped to make 
it one of the most prolific periods in the world’s history. 
Faraday was throughout animated solely by the love of know- 
ledge. He freely gave his discoveries to mankind, and left it 
to others to turn them to practical and profitable account. 
Faraday pursued science pure and simple, for the sake of 
increasing natural knowledge. When Mr. Wylde showed him 
the first great machine for transforming mechanical power 
into electrical energy, Faraday remarked, “I gave the 
discovery to youa baby. You bring it back to me a giant.’ 

Sir George Stokes seconded the vote of thanks. 

Lord Rayleigh, in his reply, said that from boyhood 
Faraday had been with him his ideal, as was natural to 
anyone with scientific tastes. He had delivered the lecture 
under a strong sense of responsibility. He then spoke highly 
of the scientific information he had derived from the writings 
and conversation of Sir George Stokes and Sir William 
Thomson. 

Sir Frederick Bramwell, honorary secretary to the Royal 
Institution, then read the names of distinguished foreign 
men of science upon whom the honorary membership of the 
Institution had been conferred. These included MM. 
Berthelot, A. Cornu, Mascart, Louis Pasteur; Professor 
Bunsen, of Heidelberg ; Professors von Helmholtz, von Hoff- 
man, and Virchow, of Berlin; Professors J. P. Cooke, Dana, 
and Simon Newcomb, of the United States; Professors 
Canizzaro and Tacchini, of Rome; Professor Thomsen, of 
Copenhagen; Professor Thalen, of Upsala; Professor 
Mendeleef, of St. Petersburg; Professor Marignac, of 
Geneva ; and Professor van der Waals, of Amsterdam. He 
also read a letter from Dr. Tyndall, in which the writer ex- 
pressed his great regret at his inability, in consequence of 
ill-health, to be present, and said that, as Faraday receded 
rom him in time, his character became to his mind more and 
more beautiful. 

Those of the new foreign members who were present were 
then welcomed as members of the Institution by the Prince 
of Wales. 

The Duke of Northumberland then, by permission, read 
two letters written many years ago by the Prince of Wales. 
One of them was to Faraday, expressing his high opinion of 
his lectures; the other was a touching and delicately worded 
letter of condolence to Mrs. Faraday, about the sad loss she had 
sustained in the death of her husband. 

The Prince of Wales remarked that of late years he had 
never entered that room without fancying that he still saw 
Faraday behind the lecture table. 


When searching Dr. Bence Jones’s “ Life of Faraday” 
for a copy of the letter to Mrs. Faraday already men- 
tioned, which letter is not in the book, we found the fol- 
lowing utterance indicating how great has been the change 
in the fortunes of the Royal Institution since 1814. On 
September 6th, 1814, Faraday wrote a letter from Geneva to 
his mother, in the course of which he said: ‘‘ Some doubts 
have been expressed to me lately with respect to the con- 
tinuance of the Royal Institution; Mr. Newman can 
peoebiy give a guess at the issue of them. I have three 

xes_ of books, &c., there, and I should be sorry if they 
wete lost by the turning up of unforeseen circumstances.” 


Tut LiGHT From BurNING Sopium. 


In the course of some lectures delivered recently at the 
Royal Institution by Professor Dewar, a curious experiment 
by M. Cornu was repeated, bearing 
relation to the question whether the 
yellow light emitted by flames 
charged with common salt is due 
to metallic sodium or to the unde- 
composed molecules of chloride of 
sodium. Into a large glass globe a 
tube H, Fig. 3, conveying hydrogen 
to the flame at the mouth of the 
tube was inserted; the hydrogen 
was charged with solution of chloride 
of sodium by means of an ordinary 
spray jet; through C_ chlorine 
entered, and the products of combus- 
tion were carried off through B to 
potash apparatus, to prevent the 
fumes entering the theatre. Under 
these circumstances, in an atmo- 
sphere of hydrogen burning in 
chlorine, it is impossible that metallic 
sodium can exist, and an ordinary hydrogen instead of the 
yellow sodium flame is seen. This shows that in ordinary 
flames charged with common salt the yellowness is due to 
free metallic sodium. 


FICS 


ASTRONOMICAL PHOTOGRAPHY. 


Towards the close of the 1890-91 Royal Institution session 
now at an end, one of the Friday evening lectures at the 
Royal Institution was delivered by Dr. David Gill, H.M. 
Astronomer at the Cape of Good Hope, on “ An Astronomer’s 
Work in a Modern Observatory.” In that part of his lecture 
which related to astronomical photography, he said that at 
the Cape Observatory a guide telescope follows the one 
which is doing the work, and an observer watches through 
this guide telescope for forty minutes or an hour, to correct 
any small errors made by the moving mechanism, and to 
keep one of the stars in the field of view accurately on an 
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intersection of the spider lines. The objecvive by which the 
photographic image is cast is a 6in. rapid rectilinear Dall- 
meyer lens. 

He said that their chairman that evening, Dr. William 
Huggins, was the chief pioneer of the photographic spectro- 
scopy of the stars, and having led the way, had to leave some 
branches of the subject to others. One branch, that of the 
spectroscopic measurement of the motion of the stars in the 
line of sight, had been taken up by Dr. Vogel, of Potsdam, 
who had achieved great results, and the secret of his success 
was that he had an instrument constructed for doing but one 
class of work, and doing that work well. In getting the lines 
the photographic plate does more than the eye ; when to the 


jeye the lines are not there because of vibrations due to 


different causes, the photographic plate often registers 


| them, because if they leave their place for a moment they 





come back again, and the action previously started on the 
plate goeson again. The line G in the violet is a convenient 
one to use in this work, because of the actinic intensity of 
the light at that part of the spectrum. 

The principle on which the measurements are made is 
this : Suppose a locomotive rapidly approaching the observer 
to sound its whistle, more waves of sound will enter the ear 
in a given time than if it were travelling away from the 
spectator, and the listener can tell the change of sound by 
its “pitch.” This analogy holds good in the case of light. 





| not driven. 


| precise means whereby a screw receives its propelling power. 


When a star is approaching the spectator more waves of | 
light enter the eye in a second, when the star is receding | 


fewer waves of light enter the eye in a second. 


Let a spec- | 


trdscope be interposed, these changes are indicated by a | 


slight shifting of the position of the lines of the spectrum, 
and the amount of this shifting can be measured. By this 
means, as an example, it has been ascertained that Sirius is 
approaching us at the rate of 15} miles a second. The 
motion of Alpha Aurige could not have been ascertained 
without the aid of photography. Beta Aurige has been 
discovered by Vogel to consist of two stars revolving around 
a common centre, and if they are of the same mass they are 
each about twice the size of oursun. Their motions are so clearly 
indicated and regular, said the speaker, that by looking at 
their spectra through Vogel’s telescope one can almost tell 
what o’clock it is. 

Photographic observations of the Milky Way show that it 
is a separate creation from the rest of the universe, and 
probably a later one. There are portions of the belt of Orion 
which seem to be in a state of stellar evolution. 

Dr. Gill here gave an outline of the nebular theory of 
Pierre Laplace, which assumes diffused gases in space to be 
condensing; that as contraction goes on the velocity of the 


which afterwards become planets, whilst the central and still 
very hot mass acts asa sun to those planets. He finished 
by projecting upon the screen a most remarkable photograph 
of a nebula in Andromeda, recently taken by Mr. Roberts, in 
which a central luminous haze is surrounded by several 
nebulous rings, and Dr. Gill concluded with some remarks 
that photography dispassionately recorded the appearance of 
the objects subjected to its influence, without bias towards 
any particular theories of men. 
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LETTERS TO THE EDITOR. 
(Continued from page 504.) 


SCREW PROPELLERS. 

Sir,—I most heartily endorse the sentiments of ‘‘ Helix,” that the 
subject of screw propulsion is likely to degenerate into a mere 
wordy war, without any practical result being formulated. I have 
no desire to aggravate the conditions of the controversy. 

When scientists of note disagree as to how the power for screw 
propulsion is obtained, it cannot be expected that I can do more 
than strike out in the dark in search of the mysterious, One thing 
may be noticed, my crude suggestions have evidently shaken the 
faith of, at least, one correspondent—Mr. Vogt—who has adopted 
the suggestion that the water is left astern, in lieu of the general 
expression, driven astern. 

Further, Major de Villamill seems to pledge his opinion that the 
backward acceleration of the water is not an essential condition to 
the thrust of a propeller. In any case, he says that it is the view 
he holds, which amounts to about the same thing asa pledge. So far 
this is good, and if accepted as a tenable condition, then Rankine’s 
rules that that propeller is most efficient which drives the least 
amount of water astern at the slowest velocity may have its 
greatest efficiency relegated to no water driven astern, and con- 
sequently at no velocity; in other words, the water is left astern, 
Is this a fair, common sense deduction ? 

There appears a halting hesitancy of expression as to ~ 
have expressed no opinion, my suggestions have been aimed at 
the take-that-and-be-thankfy]-and-don’t-ask-any-questions sort of 
teaching, having reference to screw propulsion. The vague, un- 
certain, and mysterious whisperings of scientific men have enveloped 
the subject of the screw propeller in so great a maze, enshrouding 


| it in vapoury dressings, that it has well-nigh become an established 


superstition of the screw era. Many of the experiments have fully 


| demonstrated the utility of the system of If-I-won’t-do-try- 


another. Surely the time has become ripe enough for engineers 
to know something definite of the why and the wherefore of how 
a screw should work, and what is the source of power. My 
suggestions have covered ground totally opposite to all pre- 
conceived notions, with the object of bringing to the front the 
dormant capabilities of our eminent scientist on the screw 
propeller—Professor FitzGerald. ‘ 

I have waited for and expected a confounding demonstration of 


| the utter absurdity of my utterances from the learned gentleman, 
| in which he would set forth in unmistakeable language that certain 


| interested in the subject. 


unalterable conditions existed in reference to screw propulsion, 
thereby generally benefiting all sorts and conditions of men 
Evidently the depth of his knowledge 
and intuitive genius have been reached. He stands confessed as a 
giant wielder of the scientific pen; but not the teacher or 
demonstrator of the laws that rule and regulate the apportioning 
conditions of the screw as a propelling machine. If the sugges- 


: - ; | tions have done no more than loosening the first bar of the barrier 
revolving motion becomes greater, and may throw off rings | 


surrounding the subject, then my labour has not been in vain. 
“ Superintending Engineer’s” challenge is a proper one. If some 
of our most experienced constructors will accept the challenge, 
answering the questions as they are stated, and at the same time 


| giving the conditions and rules on which their calculations were 


DOUBLE AXLE-BOX BRASS BORING MACHINE. | 


THE machine illustrated by the above engraving is arranged 
for boring four axle-box brasses at the same time ranging 
from din. to 9in. long and from 24in. to 4in. diameter ; also 
adapted for facing the ends of the brasses at the same setting. 
The machine consists of a strong bed 5ft. long on two stan- 
dards. On one end is fixed a fast headstock fitted with two 
steel spindles for driving the boring bars, with suitable 
gearing and three-speed driving cone. A suitable stay bracket 
is also provided for supporting the outer end of the boring 
bars. A traversing table with planed T slots is fitted to the 
bed for fixing the chucks for holding the brasses in position 
whilst being bored. The table is provided with variable self- 
acting feed, and also suitable hand traverse. Two steel 
boring bars are supplied with the machine, each 2}in. 
diameter, with four slot holes in each bar, and one steel 
cutter fitted to each hole. The machine is driven by over- 
head apparatus not shown in the engraving, and is made by 
Messrs. James Spencer and Co., Hollinwood, Manchester. 








THE South Australian Government officially confirm | 


the report that a coal seam, 48ft. thick, has been cut at Leigh’s 
Creek, near the railway station on the Port Augusta line of railway, 
ata depth of 1496ft. Mr. Cosmo Newbery, Government Analyst 
of Mines, Victoria, reports that the coal is bituminous. Leigh’s 
Creek is distant from Port Augusta by rail 163} miles, and from 
Adelaid~ ‘224 miles, 


based, a most useful purpose wi!l have been served by the very 
voluminous correspondence which you have so kindly permitted to 
appear in your columns. More, Sir: You will have cause for con- 
gratulation in that you did not cut short a subject which has nearly 
become wearisome. Personally, I thank you for the space afforded 
for my suggestions, which I trust may have served some useful 
purpose. JoHN BaTeEy. 
Dublin, June 17th. 





THE STEAM TRIALS OF THE IONA. 


Sir,—Circumstances have prevented me writing you earlier on 
your second article on this subject published in your issue of May 
22nd. The question of the presence of water in steam cylinders is 
of such absorbing interest, and has so important a bearing on the 
economy of the engine, that little apology, perhaps, is needed for 
troubling you with a few further remarks. Indeed, I think the 
subject might be profitably discussed at length in your columns, 
and should be glad to see both the schoolmen and practical 
engineers express their views and experiences respecting its cause 
and cure. 

Regarding the more immediate part of the article above- 
mentioned, and which is stated by the writer to be ‘solely the 
methods to be adopted in measuring condensation and re-evapora- 
tion in steam engine cylinders,” 1 would express the view that 
there is valuable information to be got from both methods of 
measurement when correctly made and clearly stated. In other 
words, it is important to know the proportions of steam and water 
in the whole contents of the cylinder at various points in the 
stroke, especially in view of the question of re-evaporation. It is 
also important to know how much of the feed-water is actively 
operative as steam at various points of the stroke, and how much 
being missing as steam is consequently water. The writer of your 
article appears at the bottom of first column to throw some doubt 
on the possibility of measurements across the diagram giving 
accurately the proportion of feed-water existing as steam. He 
says this method ‘‘ makes the assumption that the steam found in 
the cylinder on the compression side of the piston at any point 
in the stroke must of necessity re-appear again as steam of 
the same density at the same point in the next stroke on 
the expansion side of the piston.” This rather confuses the 
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issue. It seems to me the only assumption necessary is 
that whatever condensation takes place in the cushion, steam has 
to be exactly made up each stroke by feed-water steam, the con- | 
sequence being that the numerical result will work out the same | 
for the feed-water as if we regarded the cushion steam as working | 
without loss. As I pointed out in the discussion, it would be very | 
desirable to know with what degree of efficiency the cushion steam | 
really acts, as that knowledge would enable us to apportion a part 
of the condensation to a known cause; but the absence of that | 
knowledge does not interfere with the value of the method of | 
measuring the diagram for proportion of feed existing as steam. 
As correctly pointed out by the writer of your articles, the other 
method, namely, that dealing with the whole contents of the | 
cylinder, is the more difficult and uncertain of the two, because of | 
the difficulty of ascertaining with any degree of nicety what the | 
total contents of the cylinder really are. I see no way of arriving 
at this except by assuming that the steam at the point when com- | 
pression begins is dry, an assumption that in all probability is in | 
error to a greater or Jess extent in various engines, and to some | 
extent in all; or else estimating the wetness at that point, and 
which of course puts the result out of the region of actual measure- 
ment. Turning, however, from the methods of measurements to | 
the facts themselves, you have frequently remarked upon the 
excess of condensation during admission, and the equal excess of | 
re-evaporation during expansion, over what theory would lead one 
to expect, and have cried aloud for a new theory to explain these 
things. Iam not going to cry “‘ Eureka” to your call, or rush 
into the breach with an announcement of a supposed new theory 
of the steam engine, but with your permission | should like, with 
all due deference to superior knowledge and opinion, to make a 
simple suggestion in a qualitative form, of which something may | 
come when it can be confirmed by experiment and brought within 
the province of quantitative treatment. 

The question has been asked, ‘‘ How can hot steam exist in a 
cold cylinder?” Inother words, ‘‘ If the cushion steam has been 
compressed to a given pressure, is it not certain that the tempera- 
ture of that steam and of the cylinder must also be raised to the 
temperature corresponding with that pressure?” The question 
appears very simple, but much seems to me to depend upon the 
answer. I think we are too prone to regard diagrams as though | 
they represented permanent conditions. In reality they are a sort 
of instantaneous photograph of a passing phase in a rapidly 
changing cycle. If anyone asked me, ‘‘Can water stand up on an 
heap!” I might produce the photograph many of your readers 
must have seen representing the effect of firing a torpedo under 
water in proof of an answer in the affirmative. The photograph, 
however, is only a diagram of a passing phase in the action of the 
water. If you give it time, it will find its level. And so, I think, | 
it is with the steam. The indicator diagram shows pressure, and 
if you give it time, the temperature conditions, both in the 
steam itself and in the cylinder, will correspond thereto; or, what 
is the same thing, the pressure will subside to the temperature | 
conditions. But what if we cannot have time! Is it not conceiv- | 
able that the changes taking place in an engine cylinder are so | 
rapid that the temperature changes cannot keep pace with the | 
pressure changes? In other words, it seems probable that the tem- | 
perature lags behind the pressure; that, consequentiy, we can have | 
hot steam in a cold cylinder ; and more important still, that as an 
instantaneous phase in a rapid change, we can even have steam at 
a pressure which is higher than corresponds with its temperature. 
This latter will probably be regarded as heretical. That we can | 
have steam at a temperature that is higher than corresponds with 
its pressure everyone knows. Suppose we assume for the moment 
that these views are correct, let us see by a rough diagram the 
kind of effect that would be produced. Let the full line represent 
a continuous indicator diagram for one end of a cylinder, such as 
the high-pressure cylinder of the Iona, and let a dotted line be 
drawn representing temperatures, on the assumption that the 
temperature lags behind the pressure, but in the absence of any 
knowledge of the rate at which it lags. 

As there is every reason to believe this lagging behind process 
is very much more marked in the transference of heat to and from 
the metals of the cylinder than in the case of the steam itself, we | 
may regard the dot-and-dash line as roughly representing the | 
changes of temperature in these metals. Looking at this diagram, | 





under stress it must have changed shape, and if this stress is due 
to centrifugal force the arm must have increased in length. Now, 
if the arm has increased in length, it can only have done so by the 
internal diameter of the rim having become bigger. That is, the 
rim of the fly-wheel must have expanded ; and this brings us to 
the following condition of things:—That the arm can only have 
been elongated and subjected to stress by the rim of the fly-wheel 
becoming bigger. The centrifugal force must first put stress on 
the rim and expand it, before it can put stress on the arm. 

Now, calculations might be made under the following approxi- 
mate assumptions :— 

(1) That the whole of the centrifugal force of the rim goes to 
extend the rim. , 

(2) That the arm elongates with the rim without exertion on the 
part of the centrifugal force. 

(3) That the stress on the arm is proportional to such elongation 
of the arm. 

(4) That the extension of the rim and the total centrifugal force 
on the rim is the same as if all the mass of the rim was collected 
in a ring corresponding to the locus of the centre of gravity of the 
section of the rim, 

Let d, = diameter of locus of centre 

of gravity of rim. 
Then wd,= length of this locus. 

Let s = stress’ on rim due to centri- 

fugal force, 

s. Wd, 
E 
Let V= linear velocity of centre of 

gravity of section of rim. 
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Then s = 


g 
The increased circumference of locus 
of centre of gravity of sections will be 
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Let D= 4’; d, =3' 4"; d, =3' 8"; dy=7”, and diameter of 
shaft 3”. Number of revolutions per minute = 500. 
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= 1480 lb. per square inch. 

If the arm is made strong 
enough to resist this it will do 
very well, since the arm will not 
be extended quite so much as 
this. 

But there is another considera- 
tion, and this last points out that 
the chances are that the stress 
on the arm will be still less than 
that sup Rims are gener- 
ally much thicker than the arms, 
and when cast cool slower. The 
arm, therefore, gets crystallised 
before the rim, and when the rim 
solidifies the arm has an initial 














stress put on it; but this stress 





ONE DOUBLE STROKE- 


then, one is led to believe that if this kind of action really exists, | 
the temperature line will cross the pressure line twice in the double 
stroke—once about the time when compression begins, and again 
somewhere towards the end of admission. Further, that from the 
beginning of compression to the end of admission it would result 
in heavy condensation, the temperature of the steam being lower 
than corresponds with the pressure. Then, about the time when 
expansion begins the conditions are reversed ; the heat previously 
not sensible now shows up, superheats the steam, and results in 
rapid revaporation. Theslower action of the cylinder metals tends 
to the same end, but has probably a much smaller effect. 

As I have said, this is merely thrown out as a suggestion for 
criticism. If Mr. J. Macfarlane Gray, or some other authority on 
heat, could be persuaded to make the necessary experiments 
to prove whether steam can for a very short time be compressed 
to a pressure higher than that corresponding to its temperatnre, 
and if so, to determine at what rate the temperature lags behind 
the pressure in any given change, I think the investigation would 
probably open the door to a solution of what has hitherto appeared 
mysterivus. If what I suggest should turn out to be true, it would 
also explain why certain very slow working engines are so 
economical, the temperature line having time to follow more 
closely the pressure line ; and it would offer a serious comment on 
the view taken by many engineers that the highest economy is to 
be got at the highest speed ; a view I have never been able to 
follow, as my experience with marine engines goes to show that a 
reduction in coal per horse-power does not follow as a matter of 
course upon an increase in revolutions, but rather the reverse. 

Hartlepool, June 18th. THomas Mupp. 


STRESSES IN A FLY-WHEEL ARM. 
Sir,—A few weeks ago Mr. Davis gave in your correspondence | 
columns certain methods for finding the stresses due to centrifugal 
force in the arms of a fly-wheel. He simplified his calculations by 
introducing graphical] methods of construction. The principles, or | 
rather assumptions on which he based his calculations, I think, 
however, require further consideration; and I find, on reference to | 
Unwin, that I am fortified—though in rather a negative manner—in | 
my opinion by thatauthority. When Professor Unwin shows how.to | 
find the dimensions of the arm of a wheel, he neglects entirely the 
centrifugal force. He does not say why he does so, but I presume 
it is because he considers the factor of safety covers anything | 
which may be expected from that quarter. Mr. Davis, however, | 
assumes that the centrifugal action on the rim comes all on the | 
arm, and that the centrifugal action on the arm comes all on the | 
arm. Now, a thing can only suffer stress when it changes shape, | 
and unless it changes shape it cannot suffer stress, If the arm is ! 


she is due to compression. When, 
therefore, the rim expands by the centrifugal force it tends to 
relieve the arm of this compressive stress, and so no stress on the 
arm may be the result. In consequence of this, the effect of centri- 
fugal force on the arms of a fly-wheel may be neglected. 
GEORGE HALLIDAY, 
Technical College, Finsbury, June 22nd. 





TUBULAR FRAMED WAGONS, 

S1r,—I have read with interest the correspondence in your 
columns on the above subject. At first I was captivated by Mr. 
Jefferds’ figures, but on communicating with well-known authorities 
in the United States, I learn that Mr. Jefferds has painted in very 
glowing colours the few advantages the tubular framed system has 
over the ordinary United States freight wagon construction, but 
omits the greater disadvantages. 

When the tubular framed wagons were first introduced into the 
United States there was a fair demand for them; but customers 
speedily found that even a slight accident, such as freight wagons 
are peculiarly liable to in shunting operations, so distorted or 
damaged the ironwork as to necessitate the wagon being returned, 
often very long distances, to the maker’s works. On the other 
hand, a similar accident to the standard type of wagon merely 
necessitated the services of a local wheelwright, who could readily 
repair the damaged woodwork, and replace any damaged iron 
fittings by others procured from the works of the nearest wayon 
builder, as all wagons on the leading United States railroads are 
made to standard specification, agreed upon from time to time by 
the Master Car Builders’ Associations and the railroad authorities, 
The iron fittings are, of course, kept in stock. The owners °f rail- 
way wagons in this country know to their cost the nuisance wagons 


| damaged in transit are, and can appreciate this serious disadvan- 


i the tubular framed system bas. 

he company originally pushing the sale of this tubular framed 
system in the United States was not a commercial success, and 
another company re-organised in that country is having a very 
uphill fight ; and before Mr. Jefferds attempts to convince English- 
men that th.ir system is all wrong, and his the only right one, 
he had better begin with his own country, and when the tubular 
framed system is a success in the land of its birth, then appeal to 
us. Beyond being a shareholder in English and American railways, 


| I am unconnected with the railway interest ; but being an owner 


of freight wagons, understand what is required, and have a right 
to subscribe myself AN UNCONVERTED ENGLISHMAN, 
June 22nd. 





SINGLE AND COUPLED LOCOMOTIVES. 
Sir,—Your correspondent ‘‘J. T. D.” has yet a great deal to 





learn about locomotives, otherwise he would not have written as he 
has done about inclined planes on leading axle-boxes. These have 
been tried and found so unsatisfactory that they are never used 
now. In bogie work slings have taken their place. In all locomo- 
tives without bogies a play of half an inch is allowed in the leading 
axle-box. There is nothing out of the common in this. What 
would your correspondent think of Mr. Stirling’s 1888 inside- 
cylinder single-driver engines, with the leading axle under the 
smoke-box? But see how they run! TWIRLER, 
Retford, June 24th. 








LAUNCHES AND TRIAL TRIPS. 


On orig | week Messrs, Sir Raylton Dixon and Co. launched 
from their No. 2 dockyard, Middlesbrough, a steel screw steamer 
which they had built to the order of the Bristol Steam Navigation 
Company, of Bristol. She is built with raised quarter-deck, 
having accommodation under bridge for captain, officers, and 
engineers, and is of the following dimensions :—Length cver all, 
238ft. Yin. ; breadth, 32ft.; depth moulded, l4ft. 44in., with a 
dead-weight capacity of about 200 tons, at 13ft. draught. Her 
engines will be fitted by Messrs, Blairs, Stockton, with cylinders 
18}in., 30in., and 48in, by 36in, stroke. On leaving the ways the 
vessel was named Echo, ‘This is the second vessel Messrs, Dixon 
have built for the same owners. 

On tae 23rd instant Messrs. Ropner and Son launched a steel 
screw steamer of the following dimensions, viz.:—Length over all, 
324ft.; breadth, 40ft. 6in.; depth moulded, 23ft. Zin. She will be 
classed 100 Al at Lloyd’s, and carry 4400 tons dead-weight on 
Lloyd’s summer freeboard; she has raised quarter-deck, and 
partial awning deck. Cellular bottom for water ballast; she is 
built on the web frame principle, and will have all the latest 
improvements for a first-class cargo steamer. Her engines are by 
Messrs. ‘I’, Richardson and Sons, on their improved triple-expan- 
sion principle, of 1200 indicated horse-power, with two large steel 
boilers working at 160 1b. The steamer has been built for Messrs. 
George Horsley and Son, of West Hartlepool, and was christened 
Huntcliff by Mrs. John Horsley, of West Hartlepool. 

On Thursday week, the steam trawler Cynthia, built by Messrs, Sir 
Raylton Dixon and Co., Middlesbrough, for Messrs, Mitchell and 
Allan, of Grimsby, took her trial trip from the Tees to Grimsby 
Fish Dock. This vessel is of the following dimensions :—Length, 
between perpendiculars, 96ft.; breadth, 20ft. 6in.; depth, moulded, 
llft. 8in. She is built with raised quarter-deck and forecastle 
considerably in exce:s of Lloyd’s highest class, having doubling 
strakes in her shell, steel mizen mast, and the latest deck arrange- 
ments for trawling purposes. Her engines, which have been 
supplied by Messrs. Westgarth, English and Co., Middlesbrough, 
with cylinders, llin, 17in. and 28in. by 20in. stroke, worked with 
great success, giving, we are informed, an average speed on the 
voyage from the Tees to Grimsby of over 104 knots, or about 
11 knots on the measured mile. 

Two fine steel cruisers, the Etruria and the Umbria, have been 
launched from the yard of Messrs. Orlando Brothers, of Leghorn. 
They are provided with armoured bridges, and are each of the 
capacity of about 2300 tons. Their length is 80 metres, beam 12 
metres, and depth 8°6 metres. The engines, which have also been 
constructed by Messrs. Orlando, are of the triple expansion system, 
and develope 6500 horse-power. A speed of 19 knots will be attained. 
The designs of these vessels have been made by the Italian naval 
authorities, and the engines have been designed by Messrs, Orlando. 
The engines are intended to develope the naximum of power with 
the least possible weight, and are said to combine all the latest 
improvements in naval engineering. And asin all recent Italian 
war-ships, the Kirkaldy double distilling machines for the pro- 
duction of supplementary feed-water for the boilers, and of drinkin, 
water for the crews, are fitted in these ships. ‘The machines are 
utilised as auxiliary surface condensers for the dynamo high speed, 
and other small engines. As our readers are aware, several of the 
larger ships of the Italian navy and the engines of others hav 
recently been illustrated in our pages, the engines being by Messrs 
G,. Ansaldo and Co, 

The handsomely modelled sailing ship Nation bas been launched 
just recently by Messrs. W. Doxford and Sons, of Pallion, to 
the order of Messrs, W. Thomas and Company, of Liverpoul. The 
vessel is steel throughout, built to Lloyd’s 100 Al requirements, and 
her dimensions are :—Keyistered length, 294ft.; breadti, 4ft.; 
depth, 24ft.; her net register being about 2430 tons. The vessel 
has a full poop aft, bridge amidships, and open top-gallant fore- 
castle. She has four masts built of steel, which were shipped by 
the builders’ sheers at their quay the same tide, and the vessel 
will probably proceed to Hendon dock on Wednesday night, where 
she will remain till completed. The cabin is in the poop, with 
mess room and saloon, one spare state room, captain’s room, Xc., 
all nicely got up in polished teak and maple wood, with half-round 
fluted pilasters. The apprentices, petty officers, and crew, are in 
the bridge amidships, in which part of the ship is also placed the 
donkey boiler, which has been built by Clarke, Chapman, and Co., 
of Gateshead ; the steam winches being supplied by Welford Bros. 
of Pallion; while the steering gear is of Messrs, Crawford and 
Sons’, Monkwearmouth, make. The vessel during construction has 
been under the superintendence of Captain Thomas Williams, and 
when taking the water was gracefully christened the Nation by 
Miss Margaret Thomas, daughter of the cwner. 

On Thursday weel:, Messrs. Edwards and Symes launched from 
their building yard, Millwall, the paddle steamer Tahta for the 
Egyptian Government, for surveying purposes on the Nile. Her 
dimensions are :—Length overall, 107ft.; breadth over the paddle- 
boxes, 30ft.; draught of water when loaded, 3ft. 3in. The whole of 
the cabin accommodation is on the main deck in two handsomely- 
fitted teak deckhouses, one forward, containing saloon, state 
cabins, bathroom, and lavatories ; the one aft containing a large 
drawing office, and other cabins. The captain and engineer's 
cabin, together with cook and steward’s stores, are provided 
for in large sponson houses fore and aft of the paddle- 
boxes. Above these houses is a promenade deck, extending 
over nearly the whole vessel, this being provided with a 
canvas awning and side curtains, supported by galvanised 
iron stanchions and framing, with hand-rails all round, The 
internal fittings of the deck-houses and cabins are all of light 
woods, carefully selected by the inspector and French polished, 
which gives the whole a very cool appearance suitable for the 
climate. All the windows are fitted with three sashes, glass, 
Venetian blinds, and mosquito gauze wire. The convenience and 
comfort of the officials, for whom this boat has been constructed, 
has been most carefully considered by Lieutenant-Colonel J. H. 
Western, under whose supervision the work has been carried out. 
The machinery consists of a pair of compound surface-condensing 
engines, with feathering paddle-wheels and a steel marine return- 
tube circular boiler. Steel has been ".ed as far as possible in the 
construction of the hull and machinery, and the boat appears to 
be well adapted for the purpose for which she is intended. 











THE MANUFACTURE OF CHLOROFORM —M. Raoul Pictet, so 
well-known as a practical and very original investigator in applied 
chemistry and physics, isin Berlin with the object of arranging 
with the manufacturers of chloroform for the adoption of a new 
process, Hitherto absolutely pure chloroform has not been pro- 
curable. All tests have shown the presence of certaim impurities. 
Impure chloroform is extremely dangerous, because of the un- 
certainty of its effects, and that the majority of cases of deat! 
under chloroform are traceable to the action of impurities. M. 
Pictet bas invented a process by which absolutely pure chloroform 
is produced. By this means he reduces the temperature of the 
chloroform to 130 deg. The impurities can be separated at 23 deg. 
below zero. This achievement is likely to have the most far- 
reaching results in the manufacture, not only of chloroform, but 
of many other products. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE sugeeatiing close of the tin-plate works in Wales, and the 
great effect which this step must have upon employment at the 
Welsh iron and steel works is likely to issue in important results 
to this district. Indeed, the effect of the South Wales position is 
already becoming apparent here. In their endeavours to get 
orders to keep their works going, the Welsh iron and steel masters 
are offering steel and pig. iron at greatly reduced prices, and to 
meet the competition of Wales and other iron and steel-making 
districts, especially reducing their quotations. 

The Welsh steel makers are now offering stevl blooms and billets, 
delivered in the Midlands, at less than £5 per ton, and the West 
Coast and Northern steelmasters, to meet this competition, and who 
were porionny quoting £5 5s,, are also prepared to take less 
than £5. 

In the pig iron trade the Welsh makers are now offering second- 
class hematites, which are ordinarily quoted at 55s., at » and 
even 47s. 6d. per ton, delivered up here, and in this way they are 
hoping to secure orders which are now going to the rte Derby- 
shire, and Northampton markets, 

The new position was much discussed on ’Change in Birmingham 
this afternoon and yesterday in Wolverhampton, and as yet we 
are only at the outset of what may prove to a serious state of 

titi he ¢ 8, of course, will benefit, but makers 
will be more than inconvenienced. 

Prices in Birmingham to-day suffered to some extent in conse- 
quence of the new development, yet sellers refused to make all the 
concessions which buyers demanded, on the ground that current 
prices leave no room for giving way, and the market saw a fair 
amount of business at late rates. Marked bars remained at £8 to 
£8 12s, 6d.; second quality best bars at £7 to £7 5s.; and 
common bars, £5 15s, to £6. 

The Pelsall Coal and Iron Company quoted bars from 4in. to 3in. 
rounds or squares, and flats lin. to 6in. wide, at £6 5s.; hoops, 
lin. by 19in. w.g., and to 6in. by lin. w.g., £6 10s.; sheets, singles, 
20 w.g., £7 5s.; charcoal sheets, £14 5s.; hinge strip, same sizes as 
hoops, £6 15s.; gas strip 1{ to 6 wide, £6 5s.; nail strip from 3in. 
to 2in. wide, £6. 

The quarterly meetings of the iron trade have been fixed for a 
fortnight hence, namely, July 8th, in Wolverhampton, and July 
9th in Birmingham. The events are likely to draw together a good 
attend , and pending the gatherings, busi in f 
iron is largely confined to small lots. The sheet iron trade does 
not show much improvement, though some orders for galvanised 
sheets are about for Australia, South Africa, and certain other of 
the shipping markets. The sheet iron works generally are only 
—— employed, and prices are unchanged on the basis of £7 for 
doubles, and £8 for lattens, actual business rising or falling above 
or below these figures for the several gauges named according to 
individual sellers. 

Irc sters are plaining bn Mag this week of their 
present position before the Railway Rates Inquiry Committee upon 
the subject of the rates proposed to be charged for the conveyance 
of manufactured iron to the ports for shipment. In spite of all 
the opposition which has been raised, and of the gallant fight of 
Sir Alfred Hickman as the spokesman for the Staffordshire iron 
and steel trades, it seems that, instead of bettering their position, 
iroumasters are likely to issue from the inquiry in an infinitely 
worse situation than before the agitation at all commenced. 

How exceedingly exorbitant are the demands of the companies 
is observable from a document which has just been published by 
the Midland and Staffordshire Iron Trade Association, showing in 
brief the various rates which the companies propose. The railway 
companies at first proposed rates showing in some cases increases 
up to 90 per cent. over the rates at present in force, and they now 
demand rates which are 75 to 100 per cent. m excess of existing 
rates. They have demanded wholly impossible rates, and called 
evidence to prove them fair, and the result has unfortunately been 
that the Board of Trade has sanctioned rates that are 25 to 50 per 
cent., and in some cases even 75 per cent., higber than the actual 

resent charges. The traders rightly enough declare that it will 
impossible for them to stand such enormous increases. 

To give an example of the great increase in rates proposed, it 
may be mentioned that for the conveyance of undamageable iron 
from the Midlands to London, for which a rate of 9s, per ton is 
now charged, the Board of Trade propose in their provisional order 
to charge 14s. 9d., without cost of cartage, while the railway com- 

nies pro to further increase this charge to 17s. 6d. To 

,iverpool the present rate of 8s. per ton is proposed by the Board 
of Trade to be increased to 14s. 7d., and by the railway companies 
to 15s. 9d. To Manchester, for which the present rate is 10s., the 
Board of Trade suggests a rate of 13s,, while the railway companies 
desire 14s. 1d.; and to bonny, og for which 8s. is now charged, 
the Board of Trade propose 12s. 2d., and the railway companies 
13s. 3d. These instances are only samples of an immense number 
of other increases. 

The pig iron market is less influenced by the state of Scotch 
iron this week than before in consequence of Scotch warrants 
a shown but little change on the week, but it is noted that 
Middlesbrough iron at Glasgow has further advanced a shilling, 
and that hematites at Glasgow have gone up ls. 9d. per ton. The 
Welsh competition referred to at the opening is, however, matter 
of concern to the Midland pig-sellers, who are doing all they can 
to ward off the threatened competition. Contracts are this week 
being entered into for supplies over the next three and six months, 
and buyers’ views in the matter of prices are being met wherever 
possible. 45s, and 46s. is named for Northampton and Derbyshire 
og, tome pigs respectively, and Lincoln is quoted about 48s. 
to 50s. 


Staffordshire pig are selling at an average of 62s, 6d. for all 
mine iron, 46s, 6d. for part mines, and 39s. to 40s. for cinder 
pigs. Makers report themselves well sold, and the output of the 
furnaces is going away fairly steadily. 

Reference was made ata recent meeting to the fact that rumours 
had been circulated as to the proposed establishment of acompetitive 
screw works in the North, opposed to Messrs, Nettlefolds, in con- 

uence of a disagreement which had arisen touching the 
exhibition of a certain screw-making machine in London, which it 
was alleged infringed the patents held by Nettlefolds. It was 
evident from the tone of the meeting that, if such opposition was 
started, the company was ready to fight. 

The real and personal estate of the late Mr. J. W. Sparrow, the 
well-known Staffordshire ironmaster, whe resided at Beckminster, 
—_ Wolverhampton, has been estimated to be about 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

THE general condition of the iron trade throughout this district 
remains without any material change. A want of confidence with 
regard to the future still prevails generally, and the close of the 
year is being looked forward to in some quarters rather despon- 
dently. Although a fair amount of activity is maintained in most 
iron-using branches of industry, there is not that weight of new 
work coming forward to justify hopeful anticipations with regard 
to the near future, whilst makers and manufacturers of iron and 
employers in the iron-using industries have befure them the 
prospect that wages and fuel are not likely to undergo any 
material reduction, at any rate during the present year. 

There was about an average attendance on the Manchester Iron 
Exchange on Tuesday, but there was again only a lifeless sort of 
market, with buying both in pig and finished iron for the most 
part simply confined to mere d-to-mouth requirements. For 
pig iron especially the inquiries reported generally were ex- 





tremely small in weight, but makers’ quotations were, as a rule, 
firm at fully late rates, although merchants here and there were 
underselling to secure orders, Lancashire makers are still practi- 
cally out of the market, so far as open quotations are concerned, 
for common iron, their furnaces remaining damped down, although 
the dispute with the workmen is now practically at an end. A 
limited amount of business is being put through in district brands, 
with quotations unchanged from those given last week, Lincolnshire 
iron averaging 43s. 6d. for torge to 45s. for foundry, with Derby- 
shire nominally remaining stationary at about 43s. 6d. to 44s. for 
forge, to 47s, bd. and 48s, for good foundry qualities, with some 
inferior brands offering at about 46s. 6d., less 24, delivered equal 
to Manchester, Quotations for vutside brands vary considerably 
according to delivery, but for prompt requirements they are firm, 
with, if anything, a hardening tendency upon the rates quoted 
last week. Good named foundry brands of Middlesbrough are not 
obtainable from makers at anything under 49s. 10d. net cash, 
whilst 57s, net cash is quoted for Eglinton for prompt delivery 
equal to Manchester. Scotch iron is, however, obtainable at low 
figures for next month’s delivery, there being sellers of Eglinton 
at about 56s., and of Glengarnock at about 57s. 6d. net cash 
delivered here. 

The manufactured iron trade remains without any actual im- 

rovement, and for bars prices are still weak and irregular. The 
ale Lancashire makers do not quote under £5 17s, 6d., and 
for some of the North Staffordshire qualities quotations remain 
firm at £6 per ton delivered in the Manchester district, but under 
these figures would, in many cases, be taken for favourable speciti- 
cations, and there are inferior Lancashire bars still obtainable at 
about £5 15s, per ton delivered. For good qualities of sheets 

uotations average £7 5s, to £7 7s. 6d. per ton delivered in the 
Hanchester district. Hoop-iron makers are holding firmly to 
their combination prices, which I alluded to last week, £6 2s, 6d. 
being their minimum for random lengths, and £6 7s. 6d. for cut 
lengths, delivered equal to Manchester or Live’ 1, and although 
buyers have been holding back from paying these figures, where 
business has been done it has been upon the above basis, 

Business in the steel trade remains without animation, and in 
raw material prices are again easier, good ordinary qualities of 
foundry hematites being obtainable at about 58s. to 58s, 6d., less 
24, and steel billets at £4 15s. to £417s. 6d. per ton net cash 
delivered in the Manchester district. A moderate business has 
been done in steel boiler-plates, but for orders of any weight 
buyers have been able to place at £7 5s, per ton, inclusive of 
extras, for good Scotch plates, delivered to consumers in the 
neighbourhood of Manchester, although small lots have been 
secured by local makers at about £7 10s. per ton delivered. 

The leading engineering firms throughout this district continue, 
with one or two exceptions, to which | referred last week, well 
employed, and in some departments such as manufacturers of 
railway rolling stock, special machine tool makers, textile 
machinists, and boilermakers, a fair amount of new work is 
coming forward, although this in most cases is being competed for 
at lower prices. Stationary engine builders, as already reported, 
are slackening, and marine engineers are securing absolutely no 
new orders, the only work they are just now receiving being occa- 
sional repair jobs, whilst in what may be termed general engineering 
work there is a decided slackening down, with an increasing 
4 of petition for any new work giving out. 

Messrs. Fawcett, Preston, and Co., of Liverpool, have in hand 
several large orders for their specialities in presses and evaporating 
plant. I have previously reterred to the large Cyclone cotton 
presses they are building for India, and they have now received 
orders for their smaller hand presses specially designed for plan- 
tation work when skilled labour is not obtainable. These presses, 
which are known as Watson’s patent, have two boxes, which are 
»laced side by side and rigidly fixed to the foundation plate, one 

x being filled during the time the bale in the other box is being 

ressed, a right and left-hand screw actuating levers carried in fixed 
see nde an. a down the follower, pressing the bale in one box whilst 
simultaneously raising the follower in the other box which is being 
filled. The columns, which in an ordinary press, are rigidly fixed to 
the top and bottom pieces, are in this machine allowed to vibrate, 
and they are six in number, or three pairs, joined at the lower ends 








material giving way, but forward contracts are being accepted at 
under last year’s prices. The better qualities of round coal are 

ptionally firm idering the season of the year. Common 
round coals for ironmaking and steam purposes are rather weak, 
and common descriptions of engine fuel are pushed for sale at very 
low figures at the pit mouth. t coals remain at about 12s. to 
12s, 3d., with 10s. 6d. to 11s. quoted for seconds, 9s, to 9s. 6d. 
common house fire coals, 7s, 9d. to 8s, 6d. steam and forge coals, 
7s, 3d. to 7s. 6d. best qualities of burgy, 6s. 9d. to 7s. common 
sorts, 5s, 6d. to 6s. better qualities of slack, and 3s, 9d. to 4s. 3d. 
common. 

Shipping remains quiet, with ordinary steam coal offering at 9s. 
to 9s. 6d., and the better qualities fetching 9s. 9d. to 10s. per ton 
at the ports un the Mersey. 

rrow.—There is a quiet b in qualities of pig 
iron, and orders are coming to hand slowly as well on home as on 
foreign account, but makers are still producing a regular supply of 
metal from the forty-one furnaces still in blast, and it is interesting 
to note that the consumption is still in excess of the output. 
Prices, however, are firmer, at 51s. 9d. for warrant iron net cash, 
while makers are asking 53s, net f.o.b. for parcels of mixed num- 
bers of Bessemer iron. There is a disposition towards a further 
nae goer in prices, but buyers to a large extent are with- 
holding orders for forward deliveries, because they view with 
uncertainty the chances of anything like permanent firmness in 
current values, 

The stocks of hematite warrant iron have been reduced during 
the week by 2621 tons, or a decrease of 74,875 tons since the begin- 
ning of the year, leaving the stocks in hand at 134,510 tons. Ship- 
ments of pig iron and steel show an a The exports 
of pig iron during the last week have been 7680 tons, compared 
with 6550 tons in the corresponding week of last year, an increase 
of 1130 tons, while the exports of steel were 11,669 tons during the 
week, compared with 7327 tons in the corresponding week of last 
year, an increase of 4342 tons. The total shipments this year to 
date have been 234,945 tons of pig iron, compared with 251,442 
tons in the corresponding period of last year, a decrease of 16,497 
tons; while the exports of steel amounted this year so far to 
240,001 tons, compared with 253,034 tons in the corresponding 
period of last year, a decrease of 13,033 tons. 

The steel trade is quieter in tone than it has been for some time 
past. There is a slow demand for Bessemer iron, although prices 
are easier at £4 7s. 6d. net f.o.b. for heavy sections. In steel 
shipbuilding material the business doing is quiet, and there are 
not prospects of much improvement in the early future. Orders 
are, however, well held in the meantime. Booms, billets, and 
slabs are in slow demand. Tin-plate bars are slow in sale, and are 
not likely to be in much request for some time to come, judging 
from present prospects. 

Shipbuilders and engineers are fairly busy, but new orders will 
seon required to maintain the present state of activity. The 
third of the Canadian Pacific Company’s steamers, the Empress of 
China, will leave Barrow on Sunday for —— preparatory to 
her trials, She is to leave Liverpool on July Ist with a full 
complement of passengers for a tour round the world, vié the Suez, 
India, China, Japan, and Vancouver. 

Iron ore is weaker at 9s. 6d. to 9s. 9d. per ton net at mines. 

Coal and coke quiet but steady at late rates. 





To 434, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE pig iron trade continues in a very unsatisfactory condition, 
without, so far as the week has gone, a single hopeful sign. Con- 
sumers of pig iron are receiving fewer orders, with the result that 
there is a less demand for the raw material, and makers are con- 
sequently compelled to take prices which leave a loss if they sell at 
all. Hematite is offering at about 57s., and common forge iron at 
40s. at Sheffield. Prices of coal and coke keep fairly firm. 

Prices of railway material continue unchanged. Locomotive and 
tender tires make from £12 to £13 per ton ; carriage and wagon 
tires, £10 to £10 10s.; axles, £10 to £10 10s.; springs, £10; 





to the foundation plate, and on their upper ends c¢ ted by a 
set of levers to each follower. The two centre levers are common 
to both boxes, and the press is actuated by hand wheels on either 
side of the machine. The turning of these hand wheels causes the 
columns on one side of the machine and the centre columns to 
approach each other, the effect of which is that the levers con- 
nected with these columns force down the follower into 
the box on one side of the machine, whilst the columns 
on the other side of the machine commence to recede from 
each other, and the levers connected with these pull up the 
follower in the second box, thus releasing one bale and making 
way for the refilling of the box whilst the loaded box on the 
opposite side is being pressed. These presses are constructed for 
—s bales of 250 lb. into 12 cubic feet, and are worked by eight 
men all told, including those filling the boxes and packing. The 
construction of the machine is so arranged that at any time when 
required they can be worked by steam-power, and so increase the 
out-turn proportionately. By hand six bales can be pressed per 
hour, The firm have also in band orders for half-a-dozen sets of 
their evaporating plant for paper works, for recovering from the 
waste liquor the caustic soda, which is used in the manufacture of 
mgd from Esparto grass, Inaddition to the economy thus secured 
xy the recovery of the caustic soda, an important advantage is 
secured in preventing the pollution of streams, which has now 
become a matter of compulsion in many cases. I may add, with 
regard to their evaporators for sugar works, similar to the one 
recently illustrated and described in THE ENGINEER, that orders have 
just been secured from Cuba for the conversion of fiveadditional sets of 
multiple effet evaporators into Messrs. Fawcett, Preston, and Co.’s 

tent apparatus, by the addition of the Chapman circulators. 
ixceptionally good results have been secured during the present 
—- with several sets of circulators which have been applied to 
multiple effet evaporators made in Glasgow and France, the 
efficiency of which has been increased by the addition of the 
circulators in no case less than 30 per cent., and in one instance as 
much as 50 per cent. 

One improved step towards the pletion of the Manchest 
Ship Canal has just been successfully accomplished by letting in 
the water tothe Eastham section, and it will be interesting briefly to 
describe the method by which this operation was carried out. A 
dam had been left at the eastern end of Pool Hall cutting, about 
three and a-half miles from Eastham and half a mile from 
Ellesmere Port which divided the canal works in which the 
excavations had been taken out in the dry, from the tidal 
length across Ellesmere Port Bay, in which the excavation had 
been removed by dredging. Through this dam an open- 
ing of 20ft. in width was cut last Thursday, and afterwards 
enlarged to 80ft. in width, forming a channel through the strong 
clay. Across this opening a temporary dam or weir was formed of 
timber so as to control the inflow of water, and on Thursday 
evening’s tide the tidal water was allowed to tiow, at first gently 
over this temporary dam, and then through the channel, and so down 
into the cutting. About 18in. of water was obtained by this tide, and 
the depth gradually increased by each succeeding higher spring 
tide, until the full depth of 26ft. of water was obtained on Tuesday. 
The operation has been carried out successfully in every respect, 
and there are now three and a-half miles of canal full of water. 
The next operation will be the closing of the gap in the embank- 
ment at the lower end of Ellesmere Port Bay, the complete removal 
of the dam below the locks at Eastham, and the dam above 
referred to at the Eastham end of Pool Hall cutting, which will 
thus allow the Shropshire Union Canal Trade from Ellesmere 
Port to pass down the canal. 

In the coal trade continued quieting down is reported in all 
descriptions of fuel. Current prices are, however, still fairly well 
maintained, and, except in some of the inferior sorts, there is no 








billets, £6 10s.; Bessemer ditto, £5 17s. 6d. The Midland 
Railway Company has let twenty new engines to Messrs. Sharp, 
Stewart, and Company, Glasgow, and has divided a considerable 
— of spring steel amongst the principal makers in this 

istrict. A distinct increase in the demand for marine boiler flues 
has to be noted. This is an indication, long looked for and gladly 
welcomed, of greater activity in new ship construction and the 
adjusting of older craft. 

The rolling mills are fairly employed, the chief difficulty being 
the high price of fuel, which prevents the raw material being 
wrought at a price to suit current values, so abnormally low. The 
wire rod trade is still languid. The Germans and Swedes, who 
used to send their billets to Sheffield to be ro::ed, are now doing 
the work at home. Not only have they ceased to be customers, 
but they have become active competitors. There are now offered 
in the English market, German and Swedish rolled rods, at prices 
which underquote British firms. 

In cutlery and allied trades there is no great activity. The 
home market is the most prosperous, our foreign and colonial 
trade having seriously att ted Sheffield razor manufacturer 
calls in question the statement in the trade report cf a local journal 
that the razor business ‘‘is in a fairly prosperous condition, this 
industry being one which has been affected very slightly by the 
operations of the new American Tariff Act.” The manufacturer 
points out that the McKinley Tariff put up the duty 
on razors from 50 to 100 per cent., and states that he is 
not sending one-third of these goods that he used to send into 
the United States markets. The revival in the file trade, noted 
last week, is maintained. Shovels, hay forks, and other season 
goods, continue in request. In South America there seems small 

rospect of a resumption of business for some time. Sheffield 
which mainly depend on these markets cannot give full 
employment to their men. For the Indian market there is a satis- 
factory business doing in saws, and Russian orders are also up to 
the usual value. 

Messrs. Rawson Brothers, cutlery manufacturers, Sheffield, have 
been awarded a diploma of honour at the Jamaica Exhibition, 
which has just closed. The firm’s agents write that the diploma 
ranks higher than a gold medal, and that the exhibit was very 
much admired. A retired Sheffield merchant, who recently visited 
the Exhibition, has written, ‘‘ Yours is the only exhibit of cutlery 
and tools from Sheffield. It looks exceedingly well, and does you 
great credit.” Quite a number of German, French, and American 
cutlery manufacturers are exhibitors. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE dulness in all departments of the iron and steel industries is 
unrelieved, and the prospects of there being any material improve- 
ment before the autumn are very poor. No one appears to buy for 
actual consumption, except to satisfy immediate requirements, and 
nearly all the business that is done is on speculative account, and 
there is extremely little of that, though there is more doing in 
Middlesbrough than in Scotch warrants now, the operations in the 
latter having completely collapsed, and day after day passes 
without any transactions being recorded. But the diminution of 
speculative business does not give place to more legitimate trading, 
for actual consumers do not acquire the necessary confidence, seeing 
that trade is falling off in all directions, and the financial 
disquietude adds to the reluctance of buyers to purchase from 
hand-to-mouth. The rumours of further complications in South 
America, and especially Argentine, financial circles have distinctly 
added to the depression in the iron and steel trades, which have of 
late years been getting such a large proportion of their work from 
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that quarter of the world. This has brought about the partial 
stoppage of the works of one of the chief ironfoundry firms in this 
district—the Anderston Foundry Company. It has sent large 
quantities of steel sleepers, iron chairs, and other railway 
furnishings to the Argentine Republic, and when last 
year the first shock of the difficulties in that country were 
experienced, the Anderston Foundry had to shut up a consider- 
able portion of the establishment. However, after a time, it was 
able to re-open, but the further complications have rendered it 
inadvisable to go on with the contracts. Accordingly, at the 
close of last week the company had to discharge two-thirds of the 
men employed in the foundry departments. When in full 
work, it employs over 1000 hands. Another indication of the 
slackness of trade is the closing for this week of Messrs. Bolckow, 
Vaughan, and Co,, Eston Steel Works, where about 2500 hands are 
employed ; and where the production of rails, sleepers, plates, and 
angles when in full work is between 5000 and 6000 tons per week. 
The establishment has been running short time for a long period, 
and for Whitsuntide was closed all the week, as it has been this 
week for lack of orders. It is expected, however, that the esta- 
blishment will be working next week. This added to the stoppage 
of the mills, forges, and foundries in the Newcastle district this 
week for the race holidays, cannot but seriously reduce the consump- 
tion of pig iron, and it is calculated that the ironmasters’ statistics 
for June will only show a decrease in the stocks of pig in the 
district of 2000 to 3000 tons. Connal’s stores, however, will 
exhibit a large increase, for up to Wednesday evening last there 
was an increase of 9665 tons for the month, the quantity held 
being 135,234 tons, or 2825 tons more than on the previous 
Wednesday. This large increase is due to the fact that people 
have been selling warrants, and sending iron into store to 
make these warrants, a better price being obtainable for warrants 
than for makers’ iron. Makers a month or six weeks ago scld 
warrants pretty largely, but have not done much in that 
line this month, as the continued large storing of iron will 
tend to cause the prices to collapse, indeed some of the producers 
will not let their iron go into the public stores, it being sold with 
the express stipulation that it is not to be placed there. The 
deliveries of pig iron to local finished iron and steel works are 
much curtailed, as they generally are the last days of June, when 
consumers are preparing to take stock and want as little pig iron 
as possible in their yards. Altogether trade is extra quiet, yet the 
Cleveland ironstone miners, whose current wages arrangement 
terminates on July 6th, think this an opportune time to appeal 
fer an increase of wages, and will have a conference on the 
subject with the employers on Monday next at Middlesbrough. 
The exact amount of advance has not yet been decided upon, but 
it is scarcely likely that in the present state of the market any 
rise will be given. They say the miners of Cleveland are paid 
considerably lower rates than the miners of any other district, an 
assertion which will not be generally credited, for they have 
hitherto been reckoned to be “at the top of the tree,” both in 
regard to hours and wages. A similar application for a 10 per 
cent. advance of wages was refused on Saturday by the Northum- 
berland coalowners, though the coal trade is much better situated 
than the ironstone mining industry, though even it is dropping off, 
and colliers’ wages will have to come down also. 

For Cleveland pig iron the general price has ranged from 40s. 6d. 
to 41s. for No. 3 G.M.B. ; 41s. being charged where the iron had 
to be sent into the public stores, and 40s. 6d. where it was for 
shipment. The demand for export is extremely dull, and has been 
so all the spring ; indeed, it is seldom that such poor deliveries 
have been made to Germany, France, and Belgium. Where the 
iron is for delivery over the summer months, scarcely 40s. can be 
secured. Middlesbrough warrants have been ls. to 1s. 6d. above 
makers’ No. 3 iron all the week. Last week closed with 41s. 10d. 
cash as sellers’ price of warrants; on Monday, 42s. 2d. was the 
regular figure; on Tuesday, 42s. 6d.; but on Wednesday the 
rate fell back to 42s, 14d. cash. Grey forge, which is usually 
only Is. per ton below No. 3, is to-day 3s. 6d. per ton 
below it, No. 3 being raised by the speculation in warrants, 
whereas forge is regulated in value chiefly by ordinary trade. 
No. 4 foundry, which is still very largely sent to Scotland, is 38s. 
Though Scotch iron has declined so much in value, it is yet cheaper 
for consumers there to buy Cleveland iron, especially as they need 
Nos. 4 foundry and 4 forge chiefly—in fact, only about one-fifth of 
the pig iron sent to Scotland from the Tees is of No. 3 quality. 
Mixed numbers of East coast hematite are quoted 50s. to 51s. per 
ton f.o.b., but there is only a moderate demand. The shipments 
of pig iron from Middlesbrough this month to the 24th amounted 
to 60,172 tons, against 64,142 tons in May and 63,933 tons April to 
even date 

Shipbuilders on the Tees are still well employed, but times are 
not so good as they were. Sir Raylton Dixon and Co, on Saturday 
found it necessary, owing to slackness, to pay off a number of 
mechanics and foundry men. In the Newcastle district most of 
the yards are closed cnis week for the race holidays. The dispute 
between the engineers and plumbers at the Jarrow shipyard, which 
threatened to lead to a general stoppage in the district, has been 
settled, the work of each class of men having been defined to their 
satisfaction. 

The bridge. building industry is fairly active, and Messrs, Head, 
Wrightson, and Co., Teesdale Ironworks, Stockton, have divided 
with Messrs. MacLellan, of Glasgow, a large order for bridge work 
for the Indian Government railways. They will furnish twelve 
steel spans, each 300ft. long for a bridge over the river Kistna. 
These are the largest girders ever constructed at the Teesdale 
Works, and are designed by Sir A. M. Rendel, the engineer. 

The finished iron and steel trades are very slack, but manufac- 
turers have apparently got down as far as possible in their quota- 
tions, for they have for some time refused to reduce them further. 
They ask £5 10s. for iron ship-plates; £6 10s. for iron boiler- 
plates; £6 for steel ship-plates; £7 for steel boiler-plates; £5 5s, 
for iron angles; £5 15s. for steel angles; £5 10s. for common iron 
bars; £6 for best bars, all less 24 per cent. discount for cash on 
10th of month following delivery, and f.o.t. Heavy steel rails are 
#4 7s. 6d. net at works. It has been arranged between the 
representatives of the employers and men that the wages sliding 
scale at the Eston Steel Works which was to terminate at the end 
of this month shall be continued till the end of the year, when Mr. 
Hilton, the present general works’ manager, severs his connection 
with the firm, but the workmen have agreed to give up the 44 per 
cent. bonus agreed upon when times were good. Mr. David Dale has 
given his award respecting wages at the Darlington Steel and Iron- 
works; the wages to be continued as at present till the end of 
August, and after that to be regulated by the old sliding scale. 
But the men are much dissatisfied, and demand that Mr. Dale shall 
explain his award. They are also going to claim advances varying 
from ls. to 3s, per day, on the ground that they have to work 
harder than they used todo, It will be seen that the men are not 
very modest in their demands. At the Darlington Wagon Works 
the men have been on strike this week, owing toa dispute with the 
manager about wages, 

Mr. W. H. Panton has now given up the managership of the 
Tees-side Iron and Engine Works, Middlesbrough, and will shortly 
enter upon his duties as manager of Messrs. Dorman, Long, and 
Co.’s West Marsh and Britannia Iron and Steel Works, Middles- 
brough. He is succeeded at Tees-side by Mr. Walter E. Wood, of 
London, who is connected by marriage with Mr. Henry Cochrane, 
of the Ormesby Ironworks, Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE Glasgow pig iron market bas been very dull this week, the 
amount of business doing being very small. In Scotch warrants 


particularly, transactions bave been few and unimportant, and no 
fresh business of a speculative character is being done in this class 





of iron. Hematite warrants have been rather scarce, and nume- 
rous small lots have been picked up at somewhat higher prices. 
There has also been a firmer tone in the market for Cleveland 
warrants, and somewhat better prices have been obtained for them. 
But there is no disposition, on the part either of merchants or 
consumers, to purchase warrants for forward delivery. 

The current prices of makers’ pig iron are as follow :—G.m.b., 
Govan and Monkland, f.o.b. at Glasgow, per ton, Nos. 1 and 3, 
each 49s.; Carnbroe, Nos. 1 and 3, 49s. 6d.; Clyde, No. 1, 57s.; 
No. 3, 53s.; Gartsherrie, No. 1, 59s.; No. 3, 55s.; Summerlee, No. 
1, 59s.; No. 3, 55s.; Langloan, No. 1, 6ls.; No. 3, 57s. 6d.; Colt- 
ness, No. 1, 6ls.; No. 3, 55s, 6d.; Calder, No. 1, 603.; No. 3, 
55s. 6d.; Glengarnock, at Ardrossan, No. 1, 59s. 6d.; No. 3, 
52s, 6d.; Dalmellington, No. 1, 53s.; No. 3, 52s.; Eglinton, No. 1, 
51s.; No. 3, 50s. 

The shipments of pig iron from Scottishports in the past week 
have been 7626 tons, against 10,750 in the corresponding week of 
1890. Of the total the United States took 1000 tons; Canada, 
265; South America, 30; India, 377; Australia, 230: France, 
780; Italy, 638; Germany, 950; Holland, 470; Belgium, 70; 
China and Japan, 200; other countries, 220; and the coastwise 
shipments were 2396 tons, compared with 2958 in the corresponding 
week. 

Since last report three additional furnaces have been put in 
blast, two on hematite, and one on ordinary iron, There are now 
forty-seven furnaces, producing ordinary, seventeen hematite, and 
five basic, total sixty-nine, compared with eighty-three at this 
date last year. The production of ordinary and special brands is 
now about equal to what it was twelve months ago, the number of 
furnaces producing this iron having been forty-seven at the 
corresponding date as well as now. ‘There are only seventeen 
hematite furnaces blowing, however, against twenty-eight twelve 
months ago, and five basic, compared with eight at the corres- 
ponding date. 

The requirements of the steel trade in the matter of pig iron 
are easily met. There has been some improvement in the price of 
hematite warrants, but the position of the steel trade does not 
admit of good prices being paid for this class of pig iron. 
There is a fair inquiry for steel joists, bridge work, and some other 
kinds of steel ; but the demand for plates for shipbuilding purposes 
is quiet. Some of the leading makers of Siemens steel are having 
trouble again with their workmen on the wages question, They 
have been endeavouring to arrange rates for certain classes of work 
that would allow some chance of the manufacture being carried on 
without a loss, but the men have been unwilling to meet them in 
this respect, and the consequence being a suspension of labour at 
some of the works. The prices of steel are irregular, and it will be 
impossible at present to give accurate quotations, 

In the malleable iron trade business is quiet, the makers being 
only able to obtain work from hand to mouth. In several cases 
during the past week the men at the furnaces have had to leave 
off work owing to the intensity of the heat. There are some 
inquiries in the market for unbranded iron for India, and our 
makers are now more ready to compete for this class of work than 
they were in busier times. The lowest grade of common bars is 
quoted at £5 15s. per ton; second grade, £6; highest grade, 
£6 2s. 6d., best bars being 10s. per ton higher ; sheets, £7 10s. all 
less 5 per cent. discount. 

In the past week there was exported from Giasgow sewing 
machines tu the value of £4214 ; machinery, £16,573 ; steel goods, 
£10,700 ; and general iron manufactures, £40,730. 

The coal trade keeps remarkably active. Business is not quite 
so brisk as it was a week or two ago, but still there is a large 
volume of trade both in the home and export departments. Dross 
has become very plentiful and cheap, and coals are generally a 
little easier in price. The miners have been working very steadily, 
and they are likely to continue doing su up to the annual trade 
holidays, which begin about three weeks hence, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal trade remains moderately brisk, but prices have not 
recovered, and the impression is gaining ground that they will 
not, at all events for the present. The continuance of prosperity 
bas been so long, and the high price so strongly maintained, that 
even old experienced men in the coal trade had begun to think 
that a return to low prices was impossible, Still the notion must 
inevitably be discarded, though the reaction this time is much 
slower than usual. It is probable that henceforth changes will 
not be so abrupt as they used to be, and when the exhaustion of 
4ft. steam and 3ft. Rhondda comes within measurable distance, 
which must be many years again, then the reaction will be slower 
still, and high prices remain longer than ever. 

Prices now of steam coal are nearly a shilling per ton less, as will 
be seen by mid-week quotations at Cardiff—best steam, 14s. 6d. to 
14s, 9d.; seconds, 13s. to 14s, At Newport the best is selling at 
13s. 9d., and second qualities at 14s, As might be expected, house 
coal is flat in all quarters, and though quotations for best remain 
in Cardiff at 13s. 6d., this may be considered the top price. Coke 
too is dull, prices ranging from 17s. 6d. furnace, and 20s. foundry. 
Patent fuel continues in good demand in Cardiff and Swansea, the 
exports from the latter amounting to over 8000 tons. Prices 
remain from 13s. to 13s. 6d. per ton. The fairly satisfactory 
character of the coal trade continues to act favourably upon pit- 
wood, and prices were not only up to 15s. 3d., but there was a 
pressure during the week at Cardiff to place orders. Iron ore 
remains dull, prices. rarely advancing above 13s. except for special 
selections. 

Great interest is centred upon the tin-plate trade, and a some- 
what gloomy feeling prevails, especially amongst the workmen at 
the principal tin-plate works, who, having but a small provision for 
the stop month, discuss the probabilities of a start even at the end 
of July. The last steamer to leave Swansea in time was the 
Servia, which is fully expected to reach her port before the tariff 
comes into force. 

The total tin-plate shipments of the week from Swansea were 
confined to 27,833 boxes, and the quantity from works was only 
25,968 boxes. The stocks at Swansea are now reduced to 25,233 
boxes, a remarkable contrast to the 198,882 boxes which were held 
in vans and warehouses this time last year. The placing of forward 
orders is going on, but not with any degree of firmness. The 
element of uncertainty is still to the front, and a little time must 
elapse before business will acquire any tone. 

The shipping trade at Swansea has been upset considerably by 
the stop month arrangements. One good feature noticeable is that 
t Ss pre tly engaged in the tin-plate export trade are 
now being occupied in general cargoes. 

The steel works are expected to suffer from the stoppage, as in 
several of them steel bar has been the leading industry. For rails 
there is a slightly improved demand, prices being as low as they 
can be expected to be. Quotations remained unchanged. 

Following the course of the Ebbw Vale and Tredegar Works, the 
Rhymney has declared a dividend of 2 per cent. for the second 
half of last year, making a dividend of 3 per cent. for the year. 

The reply of the directorate of the Taff Vale has been issued, 
and unbiassed opinion agrees that several strong points of censure 
have been modified, if not answered, The next step, however, 
expected is a resignation of the whole cf the present directors, 
leaving the work of forming a new directorate to the opposition. 

The question of eight hours’ labour in mines is being actively 
discussed. This week strong arguments against the adoption of 
the measure have been formulated by one of the leading colliery 
managers. 

Newport trade continues brisk. Last week the coastwise 
shipments totalled 17,568 tons, and the foreign 34,916, giving a 
— total of 52,484 tons, Taff Vale stock is at 77-8, a slight 
advance, 











The annual meeting of the shareholders of the Ebbw Vale 
Company will take place at Manchester forthwith, and is expected 
according to local opinion, to be “lively.” The directors recom. 
mend the borrowing of £300,000, and a question is asked by 
one interested whether so large an amount is not required for a 
branch on the sea coast, or at all events at Newport, Mon. 

The Nettlefold establishment of steel works near Newport, Mon., 
has been a marked success, The twelfth annual meeting has been 
_ and profits declared of £131,000, and a dividend Eateed of 

24 per cent. 

The Bristol Wagon Works declare a dividend of 6 per cent. 

lam glad to note, in a run through Mid and North Wales, a 
gratifying state of general industries. The North Wales coal 
trade is moderately good. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


GERMAN iron industry in a body has been much impressed 
by those momentous questions which have come up since the 
catastrophe of the Birs Bridge. What is the cause? Who is 
really responsible? What can be done to prevent such awful 
accidents! Public watchfulness will not be relieved until the 
problem of the resistibility and safety of iron bridges has been 
again thoroughly studied. This accident, so universally deplored, 
also proves in a striking manner how close to the most brilliant 
fame and honour may be the very reverse. At the time of the Paris 
Exhibition the name of “ Eiffel’? was the one which outshone every 
other at homeorabroad. Now it is coupled with the dark tragedy 
of the Birs Bridge. The papers state cooly enough, that the fatal 
bridge had been constructed by M. Eiffel, of Paris, fifteen years ago. 
They do not, however, add that fifteen years ago the bridge was 
constructed in accordance with the requirements of the trattic 
then existing. M. Eiffel did not, could not, foresee and calculate, 
what we now witness, the enormous extension of traflic on the 
Jura-Simplon line. But, besides this, no competent person would 
after a lapse of fifteen years, hold the constructor of an iron 
bridge responsible for an accident of this kind, the less so if the 
usual and necessary precautions had been entirely neglected. It 
has been stated that some time ago a conductor of the line had 
refused to run the train across the fatal bridge, and that he had 
been dismissed in consequence. 

Regarding te Silesian iron market, it can only be repeated what 
has been reported before, that little variation bas occurred during 
the week. Prices remain depressed, M. 48 to M. 50 being paid for 
forge pig, M. 55 to 60 for foundry, 

For malleable iron, especially for bars, only a weak inquiry is 
being experienced, while the steel works are fairly well occupied 
on orders for railway material, girders, and general construction 
iron. The plate mills are in a more favoured condition, and, 
almost without exception, actively occupied; a rise in the prices 
for plates and sheets is generally looked forward to with the Ist of 
July. 

in Austria-Hungary the general condition of the iron business 
may be termed a good one. A brisk demand has been noticeable 
in the blast-furnace industry. In the manufactured iron branch, 
bars appear in steady request, while for girders and construction 
iron rather less inquiry is coming forward, on account of dulness 
prevailing in the building line. Wire and wire nails are in 
increasing demand, and the works fully occupied. 

The French iron market has, during the past week, remained in 
a favourable state, prices steadily gaining in firmness. 

Pig iron is fairly steady. The malleable iron branch is actively 
employed. Bars are in good request at 170f. to 175f.; girders are 
noted 185f. In the building linea gratifying activity is being 
exhibited, especially in the Avenues Klébe and de la République, 
and in the Western faubourgs of Paris. Old rails are quoted 105f. 
Scrap iron maintains the old price of 72-50f. p.t. Wire nails are in 
brilliant request at 240f. for No. 18. On the Belgian iron market 
a pretty good amount of business has been doing upon the week, 
although in most instances below official notations. On the iron- 
works Thy-le-Chateau a blast furnace for pig iron has been blown 
in, the same at Athus one for foundry pig. The handsome order 
which the Belgian firm Cockerill has been fortunate enough to 
obtain from the Turkish Government is calculated to represent a 
value of 200,000,000f., the term stipulated for delivery of the 
railway material ordered being five years. To enable the firm to 
follow up this contract, they will have to extend their establish- 
ment, and to keep up full activity in the branches concerned. 

To all appearance the improvement lately ncticed in some 
branches of the Rhenish-Westphalian iron industry will be of a 
steady character, and thus encouraging a more hopeful prospect 
and a more confident general tone, of which there is great need. 
In the Siegerland the iron ore trade has remarkably improved 
upon the week, Spathose iron ore, especially roasted, is briskly 
inquired for, and better sorts are scarcely to be had, owing to 
limited output. Prices show a decidedly rising tendency. 
Spathose ore, M. 8 to 8:50; roasted ditto, M. 11°50 to 12 p.t. at 
mines ; Nassau red iron ore, M. 8°70 to 9°20 p.t., free Dillenburg. 
Rather a weak tone prevails in minette, prices having suffered a 
slight decrease of late. 

In the pig trade the improvement generally expected has not yet 
set in. ioe and there demand has increased, and the lately 
raised quotations have been pretty well carried, but the amount 
of actual business is small, With regard to employment, some 
furnaces for forge pig have sold over September. Spiegeleisen has 
continued very quiet, and a reduction of M. 1 © is to be noted, 
present price being M. 58 p.t. For forge pig, M. 53, M. 49°50, and 
M. 45 to 47 p.t. is quoted for the three sorts. Foundry No. 1 
stands M. 71] p.t.; No. 3, M. 60 p.t. Basic has been noted M. 45 
to 50 p.t.; Bessemer, M. 57 to 63 p.t. On the malleable iron 
market bars are firm in price, and the general tendency may well 
be termed a firm one. ost works have booked orders far into the 
third quarter, and are almost without exception regularly employed. 
The same holds for girders, but for this article prices are more 
or less depressed and little paying, chiefly in consequence of foreign 
competition, Hoops remain unchanged. Plates, especially those 
for boiler-making purposes, are in a favourable condition, Sheets 
are very briskly inquired for, and prices, though in sume instances 
exceeding official quotations, are willingly paid. At a tendering 
for 3500 rails at Breslau the Kinigs and Laura Hiitte offered 755 t. 
and the Friedenshiitte 424 t. at M. 127 p.t, at works. The Georgs 
Marienhiitte offered 2330 t. at M. 122, free at works, All these 
were under-quoted by the firm Pintscher, in Altona, offering for 
an English works at M. 126 p.t., free Breslau. For fish-plates 
M. 138 has been the lowest bidding at a recent tendering ; others 
going up to M. 160 p.t. At a tendering for steel rails for the 
Reichseisenbahnen at Strassburg M. 124 was the lowest offer, 
others ranging between M. 125 to 139 p.t.; sleepers were 
offered lowest at M. 124 p.t. at works, Present list quotations, 
per ton at works, are as follows:—Good merchant bars, 
M. 135; angles, M. 140 to 145; girders, 110; bars in basic and 
Bessemer, M. 145 to 150; nay 20 | M. 147°50; billets in basic and 
Bessemer, M. 90 to 95; heavy boiler plates, M. 175 to 180 ; tank, 
M. 145 to 155; steel plates, M. 160; tank ditto, M. 135 to 140 ; 
sheets, M. 140 to 150; iron wire rods, common quality, M. 127°50 
to 130; drawn wire in iron or steel, M. 145; wire nails, M. 135 ; 
rivets, M. 182°50 to 185; steel rails, M. 125 to 133; fish-plates, 
M. 135 to 150; steel sleepers, M. 125 to 130; complete sets of 
wheels and axles, M. 300; axles, M. 220; steel tires, M. 220 to 235; 
light section rails, M. 110. E . 

The total production of pig iron in Germany, including Luxem- 
burg, was for May, 1891, 354,010t., of which 146,275 t. were forge, 
pig, and spiegeleisen, 33,237t. Bessemer, 133,193. basic, and 
41,305t. foundry pig. In May, 1890, production amounted to 
100,234 t.; in April, 1891, it was'354,350t. From January Ist to 
May 31st, 1891, 1,758,393 t. were produced, against 1,951,731 t. for 
the same period the year before. 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, June 17tb, 1891, 


THE feature of the iron market at present is 
the increased production of crude iron, Makers 
do not believe they are committing an error in 
increasing the production; buyers naturally look 
for easier prices. The probabilities are that there 
will be a good deal more work done the last half 
of the year than the first half, Liberal offerings 
of Southern No, 1 foundry are being made at 
1700 dols., but the iron is not desirable. No. 2 
can be had at 16°00 dols. Steel railmakers are 
standing out firmly for 30°00 dols., and could have 
a good deal of business at 50 cents less, but are 
not accepting such offers. Copper is very firm in 
a: tin is selling well; an advance in lead has 

rought out a good many lots which makers are 
anxious to sell. There are at a present about 
4500 coke ovens, and most of them will soon be 
running. An improved tendency has shown 
itself in the Western iron trade, but the East has 
not yet felt it. Financial affairs are rather mixed 
up, this is accountable fur a good deal of sluggish- 
ness in trade circles generally, 








NEW COMPANIES. 





THE following companies have just been regie- 
tered :— 


Andover Gas and Coke Company, Limited. 


This company was registered on the 10th inst., 
with a capital of £8000, in £10 shares, and was 
constituted by a deed of settlement dated Ist 
November, 1838. The object is to carry on the 
Andover Gas and Coke Company. 

The number of directors is not to be less than 
five, nor more than seven. Qualification £100. 
Remuneration £50 per annum. Registered office, 
Gas Works, Andover, 





Electrolytic Caustic Soda and Chlorine Trust, 


Limited. 


This company was registered on the 15th inst., 
with a capital of £10,000 in £10 shares, to enter 
into an agreement with J.C. Richardson and T. 
J. Holland for the purchase of patents, 1890, No. 
2296 and 1890, No. 2207, for improvements in the 
production of ‘caustic soda and in apparatus for 
electrolytic purposes, and to develepe and work 
the same, The subscribers are:— 





Shares. 
T. M. Dunstan, 202, Upper Thames-strect, E.C... 25 
R. Wakefield, 302, Upper Thames street, EC. .. 10 
W. T. Wakefield, 202, Upper Thames street, E.C 5 
R. Baxter, K.1.B.A., Keigate .. 2... . 5 
R. — 220, Cromwell- etrect,G.W. .. .2 50 
w. Taylor, 88, Queen Victoria street, B.C... 5 


Cc. E ‘Green, United University Club, 8.W... .. 50 

The number of directors is not to be less than 
three, nor more than seven; the first being 
K. Tyler, C. E. Green, R. C. Baxter, R. Vogan, 
Colonel T. J, Holland, and J. C. Richardson, 
Qualitication £500. Remuneration to be fixed at 
the general meeting. Solicitors, W. Webb and 
Co., &3, Queen Victoria-street, E.C. 





(rare Llantirit Colliery Company. 


This company was registered on the 10th inst., 
with a capital of £10,000. in£10 shares, to adopt 
an agreement dated the 5th June, 1891, between 
F. P. Down of the one part, and J. H. 'B. Lewis 
(for the company) of the other part, and to carry 
on the business of colliery proprietors, coke manu- 
facturers, &c. The subscribers are :— 

Shares. 
8. A. Hb gd Merc hants Exchange, Cardiff... .. 
H. Arkell, 52, Windsor-read, Penarth 
J. E. Baker. es Dock-che umbers, Cardiff... .. 
JH Nicholas, Cc nsulate-« hambers, Cardiff 
G. Passadoro, Exchange- “buildings, Cardiff .. 
J Jobnson, 103, Bute Docks, Cardiff .. .. .. 
G. Lang, Cardiff, thipowner 


at feed aed tet ted ed 


The number of directors is not to tis ‘one than 
two nor more than seven, the first to be nominated 
by the subscribers, Qualification membership of 
company. Registered office, Exchange-build- 
ings, Mount Stuart-square, Cardiff. 





John Lord and Son, Limited. 


This company was registered on the 13th inst., 
with a capital of £15,000 in £5 shares (of which 
1000 are preference), to carry into effect an 
5 ag poe dated the 12th June, 1891, between 
J. Lord of the one part and H. Wallwork of the 
other part, and to purchase and carry cn tae 
business of steel and iron wire manufacturers 
carried on by J. Lord at Springfield Wire Mill, 
Leyland, Lancs, The subscribers are:— 


Shares. 
J. Lord, Leyland, Lancs, .. .. .. .. os os 1 
J. Lord, jun., Leyland, Lancs... .. .. .. a. 1 
H. Wallwork, Crewe, watchmaker... 1 
w. &. Lowen, Walsham, near Bury, cotton 
sinner .. 1 
C. Ainsworth, Elton, near Bury, nurse rym: an ee 1 
G. HH. gee Fon Bank, Huddersfield... 1 
A. H. Lord, Pilsworth, near Manchester, farmer 1 
Registered without special articles, Solicitor, 


J. J. Lambert, 83, Mosley, Manchester, 


Loddington Ironstone Company, Limited. 


This company was registered on the 17th inst., 
witha capital of £50,000, in £5 shares, to purchase, 
take on lease, or otherwise acquire Jand, iron 
mines, coal mines, mining grounds, and work 
situate in Great. Britain, and to search and pro- 
spect for, import, export, sel', and deal in iron, 
ironstone, iron ore, limestone, &c. The sub- 
scribers are:— 


Shares. 
*H. D. Tochin, J.P., Eglwysback, North Wales.. 1 
J. D Ellis, Atlas Works, Sheffield... .. 1 
*J. Lancaster, Nottingham, iropmaster «s 1 
*A. Keen, London Works, Birmingham ee 1 
*H. W. Gibson, 17, Westfield road, Edgbaston .. 1 
C. B. Markham. Chesterfield, engineer. . wi 1 
*G. Bond, Staveley Works, Chesterfield.. 2. oe 1 

The first directors are tte subscribers denoted 
by an asterisk. Qualification 500 shares. 
Remuneration to be fixed at the ge eneral meeting. 
— office, Staveley Works, Chesterfield, 
derby. 








THE PATENT JOURNAL. 
Condensed irom ‘The Iitustrated Oftcial Journal of 
a 


Application for Letters Patent. 


*," When patents have been ‘‘communicated” the 
“name and ‘dress of the communicating party are 
printed in 

ane June, 1891. 


9901. Tenacious Tips, &c¢, for Boots, W. H. King, 
ondon. 
9902. Book-roLDING Macuines, H. 8 Wright, Bristol. 
9908. Lone Jip Crane, 8. Butler, London. 
9904. Propucina Enoravinas, F. Sternberg, Hert- 
fordshire. 
9905. WHee.s, R. W. Anderson, Liverpool. 
9906. PHoTocRaPHIC Printinc Frame, F 
Liverpool. 
9907. Removinc Burrs from Anima Fipres, G. H. 
Pontefract, Halifax. 
9908. RULERS, E. H. Clarke, London. 
9909. BiT-HEARTHRUGS and Marts, 8. and C. Firth, 
Huddersfield, 
9910. MiLKiInG Macuines, D. Proctor, Glasgow. 
9911. Ficurep Corus, G. Mort, Bradford. 
9912. Wixnpow FASTENINGS, J. W. White, Lancashire. 
9913. Steeve Links, J. W. White, Lancashire. 
9914. Lamps for BURNING EXPLosivE Liquips, J. D. 
Warren and G. H. Smith, London. 
9915. Evectric Sarety Fuses, &c , 
H. 8. Holt, Teddington. 
9916. METALLING Covucues, E. Smallwood, London. 
9917, Rartway Cuair Keys or Wepogs, J. ‘Livingstone, 
Dundee. 
9918. Toy, H. Bennett, Durkam. 
9919. PACKING for Jornts, 8. 
Nicholls, Manchester. 
9920. Exrractinc Moisture from Fruit, 
Thomas, Smethwick. 
9921. Pins for Fasteninc Iron 
Wolverhampton. 
9922, Purtyyinc Grapuitr, W. Luzi, London. 
9923. TreatTinc the Propucts of Zinc Ores, H. J. 
Allison.—‘A. Burnstine, United States.) 
9924. Book Suetves, A. W. Lambert, London. 
9925, Apparatus for Heatino Dishes 8. A. Ringland, 
London. 
9926. Looms for Makinc CHENILLE, A. Archambault, 
London. 
9927. Looms for Weavinc Carvers, A. Archambault, 
London. 
9928. GaLvanic Batteries, G. A. Schoth, London. 
9920. Syrinces, J. Arnold, London. 
‘930, ScREW PROPELLERS, 'R. de Villamil, London. 
9931. Gas Enoinegs, 8. Withers and D'E. 8. Covert, 
London. 
9932. Fire-rroor Paint, W. C. Hayne, London. 
9933. Steam Enoines, R. Hunter.—(H. Hunter, New 
Zealand ) 
9934. Srrarninc Paper Pucp, 
G. Thompson, London. 
9935. VARNISHING Brown LeEatHER Eoors, T. Simpson, 
London. 
9936. ew the Stocks of Dritts, W. A. G. Birkin, 
mdon. 
9937. Beverace, F. Wilkins, London. 
9938. ConsoLipaTiING MeEta.s, The London Metallur- 
gical Company and 8. 0. Cowper-Coles, London. 
9039, HARNESSING Horses, A. J, Boult.—(G@. A. Freas, 
Germany.) 
9940. Link for Currs, P. W. Jurski, London. 
9941, Sasu Fasteners, H. Mills, London. 
9942. Locks, E. Edwards.—(B. Blérot, Belgium.) 
0043. Bue Cocourine Matter, O. Imray.—( The Farb- 
werke vormals Meister, Lucius, und Briining, Germany.) 
9044. Dryinc Textice Materiats, O. Imray.—(la 
Société Leblois Piceni and Cie., France.) 
9945. Storine Gas, B. Doyle, H. Cooke, 
Garland, London. 
9946. VenTILATING CaRRIAGES, G. P. Peters and W. 
McLaren, London. 
9947. TREATING Waste Liquors, A. T. Hall, London. 
9948, TREATING Waste Liquors, A. T. Hall, London. 
9949. SECURING ARTIFICIAL TEETH, &c., A. J. Gear, 
London. 
9950, CALENDERING APPARATUS, E, Marguet, London 
9951. CLEANING Hair Brusues, 8. Bettclheim and N. 
Benedict, London. 
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9952. Dress Faprics, W. E. B. Priestley, Bradford. 

9953. Dress Fasrics, W. E. B. Priestley, Bradford. 

9954. Deck Cuatrs, J. J. 8. Whiter, London. 

9955. Kiecrrictty Meter, 8. H. Holden, Birmingham 

9956. ELecrricity METER, R. H. Housman, Broms- 

‘ove 

9957. Canpies, &c., P. Symmonds, London. 

0058. Curtinec Ho res, G. Venton and D, Easton, Ports 
mouth. 

9959. Pickinc Banps, P. Oakes, J. Leigh, and B.S 
Mellor, London. 

9960. Furnaces for Giass Mextine, &c., D Rylands, 
Stairfoot. 

9961. Stream, &c, Presses for Pressinc Cuiotn, R. 
Gee, Halifax. 
9962. Ferep-waTeR HEATER, 
B. A. di Angelo, London. 
9963. DriLtinc Macuines, H. Hauser and J. Leeman, 
Manchester. 

9964, Tap-HOLE FitTinGs, J. Rouse, London. 

9965. Braces or Suspenpers, T. and W. Evans and W. 
Deayman, Birmingham, 

9966. Tox Ciips for Pepats of VeLocipepEs, A. Cox, 
Birmingham. 

9967. Tires for Wee s, J. D. de Benjumea, London. 

9968. Gas Burner, T. Attewell, H. Clayton, and KE. 
Selby, Nottingham. 

9969. Lapigs’ Ripinc Sappies, T. Ash, Walsall. 

9970. Lamps, T. W. Wilson, Birmingham 

9971. PoRTABLE PHoToGRaPuHic Cameras, A. D. Loman, 
London. 

9972. INFLATED Tires of Waeets for Bicycies, T. 
Cooper, jun., and 8. Cooper, London. 

9973. Tin Drivinc CyLinpers, C. Lowe and E. Bolton, 


Dresser, 


J. Swinburne and 


Douglas and H, W. 
M. M. 


Sueets, D. Herbertson, 





8. C. Wakefield and 


and Cc. L. 





G. A. fu Giuseppe and 


ndon, 

9974. Case for Sewinc Macaine Neepves, E. R. 8. 
Bartleet, Redditch. 

0075, Fincer Nar. Scissors, M. A. Hogan, Dublin. 

9976. Tor Boarp, W. 8S. Wheat, Bradford. 

9977. Fire-soxes of TunuLar Borters, J. Blackburn 
and J. Wallace, Leeds, 

9978. PLovucu Beams, T. Yates and J. Basford, Don- 
caster, 

9979. Printinc, &c, Macuine, A. 8. Mitchell and J. 
Nutter, Glasgow. 

£980. Matcu-noxes, J. 8S. and J. Bickle, Plymouth. 

9981. VeLocipEepE Tires, W. Synnock, London, 

9982. CoNTROLLING Ponts and Sienats of RarLways, 
H. Williams and W. H. Annett, Glasgow. 

9983. SasH Fasteners, A. Gryles, London. 

9984. PHOTOGRAPHIC PRINTING Process, J. Gray, New- 
castle-on-Tyne. 

9985. Cameras, C. Haseler and C. E. Haseler, Bir- 
mingham. 

9986, Curr PRESERVER, E. H. W. Wiles, London. 

9087. AXLE-BOXEs for RoLiine Stock, H. K. Austin, 
Birmingham. 

9988. SteaM Bor.ers, M. Paul, jun., Glasgow. 

9989, Trombones, &c., D. J. Biaikley, London. 

9990, MANUFACTURE of Bricks, &c., T. Brand, Yorks. 

9991. Ioping Soaps, A Siebels, Manchester. 

9992. CoIN-FREED Apparatus, G. W. Lowcock, Man- 
chester. 

9993. Prencit, E. T. Hughes.—(E. G. Kerby, South 
Arrica.) 

9994, Evastic Reins for Drivino, E. T. Hughes.— 
(P. Koechlir, France.) 

9995, Propuction of Dyes, J. Frost and E. C. Kayser, 
Huddersfield. 

9996, INHALERS for Etuer, G. Elliott, London. 








9997. Pires for Conveyine Liquips, &c., J. Armstrong, 
London. 

9998. TramcarR Motors, F. G. Wheeler, London. 

9999. CLEANSING So1LED WEARING AppPaREL, J. Stark, 
London. 

10,000. Manvuracture of Boxes, &c, A. Charlet, 


ndon, 

10,001. WHEELS of VeLocirepEes, W. Doig, London. 

10,0 2. Speep Recuvators, J. A. Ratcliffe and T. 
Beard, Birmingham. 

10,003. Currino ParatteL Stots, P. H. Larcher, 
London. 

10,004. Printinc CiGARETTE Paper, A. Nickels and H. 
Grandke, London. 

10,005. Securinc Tips to Cues, R. Moverby and A. 
Smith, London. 

— Tee, &c., of Bricks, G. E. Wragge, 


10, O07 ‘Toy Rowine Boat, E. de Pass.—(G. Groesser, 
Germany ) 

10,008. Writinc CipHerR Messaces, L. C. Pereira, 
London. 

— Drivinc Paper-MAKING Macuings, 8. Milne, 

ow. 

10,010. Heatine Arr, W. Key, Glasgow. 

10,011. Scares, W. J. Villar, London. 

10,012. ——— Stream by Liquip Fue, A. Liwen- 

, London. 

10,013. TeacHina CaILpren, &c., C. Barnard, London. 

10,014. PNeumatic Huskinc Macuines, C. Satow, F. 
Urch, and W. H. Drake, London. 

10,015. ALPHABETICAL InDExes, H. A. Grayson, Wolver- 
hampton. 

10,016. Dynamo-ELecTRic Motor, A. G. Melhuish, 
London. 

10,017. TrReEaTMENT of Raga, F. J. H. Sampson, 
London. 

10,018. Caeckine Fares, J. Fraser, London. 

10.019. Firtincs of Bakinc Ovens, P. 
London. 

10,020. Tires for Cycies, E. Mushing, Birmingham. 

10,021. SHor Supporter or Fastener, 8. P. Coustas, 
London. 

10,022. VeLocirepes, A. J. Boult.—(F. 
Germany. 

10,023. TeLeGRaPH Rexays, W. P. Thompson.—(X. 0. 
Wickes, United States.) 

10,024. Cuttine and GrinpinG Bark, J. Hall, London. 

10,025. Compinep Wraprer or Enve.ope, E. Mann, 
London. 

10,026, Speciric for Reiier of AstHMA, E. B. Alexander, 
London. 

10,027. THe Woman’s Frienp, W. Jenkins, London. 

10,028. Puriryinc Smoke, W. Ambler, London, 

10,029. Door Pivots, B. Midler, London. 

10,030. Device for Opviatinc Sounps, C. Rieger, 
London. 

10,031. Locks, C. Hass, London. 

10,032. Wueets for Vevocipepes, &c, J. B, Dunlop, 
London. 

10,033. Gas GovEeRNORS, 
Walker, London. 

10,034. Puc Mitt Knives, J. W. Craver, London. 

10,035. ProsecTiLes for Firz-arMs, &c., H. F. Smyth, 
London. 

10,036. VARNISH, C. Calot, London. 

10,037. Fisuinc Line WinpeRr, J. P. Wright, Croydon. 

10,038. Tips of Cicaretre Honpers, M. Aronovsky, 
London. 


Ffleiderer, 


Kleinan, 


T. A. Greene and C. M. 
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10,089. LaBEL or Ticker Hover, J. T. White, Long 
Eaton. 

10,040. Fixinc, &c , Lawn Tennis Nets, J. 8. Hill, 
Bristol. 

10,041. Hanp Rest, J. Scott, London. 

10,042. Cycies, VeLocipepes, &c., G. F. Priestley, 
Halifax. 

10,043. Toys, W. J. Brassington, Birmingham. 

10,044. Pressinc EARTHENWARE Pipes, E. B. Brooke, 
Halifax. 

10,045. Curr to Stor Winpows Rarrt ine, 8. J. Wilde, 
Weston-super- Mare. 

10,046. SuppLy VaLve and Water WasTE PREVENTER 
ComBINED, T. Crump, E. Emanuel, and J. Wood, 
London. 

10,047. Sitencinc Boxes, J. Bilbie and W. Hobson, 
London. 

10,048. TeEacHinG Reckoninc and Reapinec, P. F. 
Bruchmann, London. 

10 019. Encine with Rotary Piston, J. Ellwanger, 
London. 


| 10,050. Rock Drittinc Macarnes, J. W. Larmuth and 


R. B. Howarth, Manchester. 

10,051. Cinpern Sirrer, T. Peerless, Crowborough 
Cross. 

10,052. TeacHinc the Drawine of Maps, R. R. Bell, 
Liverpool. 

10,053. Musicat Boxes, P. Lochmann, London. 

10,054. Feepinc or Suppityine Liqguips, J. Howard, 
Glasgow. 

10,055. Sash Fasteners, R. H. 
Williams, Birmingham. 

10,056. Kni1tep Hosiery, W. H. Revisand J. Marriott, 
Nottingham. 


Gibson and W. 


10,057. Water Waste Preventers, W. Stock, Bir- 
mingham, 

10,058. TIRES or Ris for Venicies, R. Wilkinson, 
Derby 


10,059. Geen Fasteners, A. Grimshaw and T. Jones, 
London. 

10,060 Cocks for Casks, E. Cremer, London. 

10 061. Fasteners for Cravats, &c, J. Watkinson, 
London. 

10,032. Domestic Pins, A. N. Palmer, London. 

10,063. Sash Fastener, G. Mellor, Londor. 

10,064. Link for Currs, W. McDermott, London. 

10 065. SasH Fasteners, C. Priestley, London. 

10,066. Buoy for FisHinc PurposEs, H. Smethurst, 
jun., London. 

10,067. Beer Taps, A. Bruce, London. 

10,068. VELocirEpes, J. K. Starley, London. 

10,069. ELectric Betis, A. Hoster, London. 

10,070. DouBLE-action Pumps, W. Shaunon, Belfast. 

10,071. Woven Wire Pixiows, X&c., A. E. Wale, Bir- 
mingham, 

10,072. Recepracies, A. F. Winch and R. Ellison, 
London. 

10,073. Lavine and Fixinc Roor Ties, J. Bennett, 
London. 

10,074. VENTILATORS, W. 
London. 

10,075. Fiuip-Ticut Jornt, A. Gay and R. Hammond, 
London. 

eo Ris for Bicycie, &c., Wurers, C. H. Pugh, 


ondon. 
10,077. Toots for InserTiING Screws, W. Rundell, 
P. Powles, 


Grimes and W. C. Latham, 


mdon. 
10,078. a Recepracte, H. H. 
n 

10,079. _ CoMMUNICATION between TRaIrNs, 
&e , A. Farinetti, 8. Pollastrini, and C. Ernie, 
London. 

10.080. Dryinc CEMENT, 
London. 

10,081. Trusses, H. M. Colwell, London 

10,082. VotTaic BaTrertgs, P. Jablochkoff, London. 

10,083. ELECTRICAL Savery CuT- -ouT, H. % Keating, 
London. 

10,084. Corn-FREED EXHIBITING AppaRaTUs, J. E. 
Bousfield.—(Za Société Anonyme Francaise des Bas- 
cules Automatiques, France.) 

10,085. Hurricane Lanterns, W. Lighbody, London. 

10,086. Hypravutic Motor, J. Molas, London. 

10,087. Knitrinc Macuines, G. F. Grosser, London. 

10,088. Removinc Desris from Wetts, J. J. Wood, 


ondon. 

10,089. Lastrnc Macuines, H. H. Lake.—(G. IV. Cope- 
land, United States.) 

10,090. ELECTROLYTIC Propuction of ALUMINIUM, L. 
Grabau, London. 

10,091. AWNING MECHANISM, 
Nash, London. 


Cuiay, &c., A. Schéfér, 


E. W. J. Hieatt and J. 











a ee Crematinc House Dust, &c., 


on. 
Apptyixc Daivinc Mecuanism to Sewine 


10, 003. 1 
Macuines, B. Reichelt, F. A. Ratteit, F. Specht, and 
N. Marsh, London. 

10,094. WHEELS for Venictes, W. T. P. Pain, 


Bromley- by-Bow. 

10,095. Benpine Tubes, F. J. Webster.—(H. £. Fowler, 
United States.) 

10,096 BespinG and CoiLinc Pires, H. H. Grenfell, 


ndon. 
10,097. Cutters for ToorHep Wuee.s, L. 8. Rochat, 


naon. 
10,€98. Macuine for DisinteoraTinc Cork, F. W. 
Brewster, London. 


15th June, 1891. 


16,099. Corn Grinpinc MILLs, 
Uttoxeter. 

10,100. ErreRvEscENT CHarGes for AERATING LiquIDs, 
G. Bamberg, London. 

10,101. Opraininc SoLaR ALTiTUDEs, J. Joly, Dublin. 

10,102. Screwpriver, A. E. Hancock, Birmingham. 

10,103. Packxine for Piston-rops, 8. Turner, Man- 
chester. 

10,104. Cooxinc and Heating Apparatus, W. C. 
Butler, Edinburgh. 

10,105. Construction of Cricket Bats, W. Sykes, 
Horbury, near Wakefield. 

10,106. WaLL and Wixpow Ventixators, E. Hatton, 
Manchester. 

10,107. Sipe InTeRcosTaL STRINGERS, G. W. Sivewright, 
Stockton-on-Tees. 

10,108. Sorip ApsusTaBLe Bicycie, G. Ellis and T. 
Stevens, Birmingham. 

10,109. PorTaBLE BICYCLE F. W. Pitney, 
Plymouth. 

10,110. WHEELS for TaicycLes, A. and H. Normanton, 
Manchester. 

10,111. Gas Burners for Heatino, &., E. Crowe, 


8. B. Bamford, 


Rest, 


Redcar. 

10,112 Drivinc Mecuanism, W. Walker and A. Cole, 
Luton. 

10,118. Tobacco Pires, J., D., and W. Z. 
Glasgow. 

10,114. Apparatus for CavuLkinc Saips’ Decks, H. 
Buff, Hull. 

10,115. ParasoL HANDLES, ve Davidson, M. Sandison, 
and J. McKenzie, Wick, N.B, 

10,116. Corn FREED APPARATUS, J. G. Cumming 
Edinburgh. 

10,117. Envevoregs, J. F. Stokes, London. 

10,118. Banp ATTACHMENTS, A. Stansfield and A. 
Pattinson, London. 

10,119. EMBROIDERY 
London. 

10,120. Mortisinc Macuing, J. H. Hall and D. Parry, 
London. 

10,121. Lamp Hanoers, C. A. Pfluger, London. 


Thomas, 


Seam, E. and R. Cornely, 


10,122. Tires for BicycLe Wuee.s, C. F. Jacobs, 
London. 

10,123. Water Levert Inpicators, G. N. Milwaic, 
Birmingham. 


10,124. BotrLe Stoprers, H. Girard and F. Goossets, 
London. 

10,125. Fastenincs for Connectinc Bets, P. Las- 
coumes, London. 

10,126. Ovens used for Bakinc Purposss, 8. Page, 


ndon. 

10,127 ELectric 
London. 

10,128. Penputums for CLocks, 
London. 

19,12, Femoartxe Dwe.uinc Houses, J. Robertson, 

ni 
— and Cuoprinc Knire, W. F. Green, 
mdon. 

10,131. Rerrinc Textice Svusstances, C._ Masse, 
Liverpool. 

10,132. Lusricants, C. Fink, London. 

10,133. Sreerinc VessELs under Weicu, A. Hagen, 
London. 

10,134. Treatinc Woot, G. L. P. Eyre and T. J. 
Hopkins, London. 

10,135. Makino Beer, P. M. Justice.—(4. W. Billings, 
United States.) 

10,136. Fincer S.iipes or Sasietps, T. 8. Jones, 
London. 

10,137. Froors, H. H. Lake —(H. B. Sezley, United 
States.) 

10,1388. Vatves for Steam and other Liquips, W. 
Cumming, London. 

10,139. ALBUMS, R. Moser, London. 

10,140. Bicycues, E. Krajewsky, London. 

10,141. Mustin Banps, W. H. Booth amd H. Hopper, 
London. 

10.142. Printinc in Ose or More Cotours, C. J. 
Vieuxmaire, London. 


InpicaTING Device, H. L. Manton, 


J. Fellheimer, 


10,143. ‘*RipHokKAM”™ Uwnper-vest, J. Rogerson, 
London. 

10,144. Forminc Macnetic Oxipg, P. H. Bertran¢, 
London. 

10,145. Apvertisinc, E. Edwards.—(/J. Maurer, 
Austria. 

10,146. MorsteNING AiR, &., E. Edwards.—(J. Muni, 
Austria.) 

10,147. Fanninc Mitus, W. W. Horn. - (J. Herson and 
A. Cole, United States.) 


10,148. Drivinc, & , Macuinery, &c., C. Marlow, 
London. 

10,149. Manuracture of Sree, Tuses, F. Huggin:, 
London. 

10,150. Moistenine Stamps, 8S. Oddy, London. 

10,15]. Links for Currs, 8. Evans, London. 

10,152. Purses, T. W. Cox, London. 

10, 153. GaME of SKILL, C. de C. Hamilton, London. 

. ARRANGEMENT of Siens, C. A. Houfe, London. 

10,155. Sash Fasteners, J. Morris, London. 

10, 156. Macuines for MAKING Cigarettes, K. Schles- 
inger, London. 

10,157. Urtnats, C. Ormerod, London. 

10,158. Propuction of CarBonic Acip, E. Luhmann, 
London. 
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10,159. Gones, &c., C. H. Bray, Coventry. 
10,160. Stroprers ’and Covers for Borties, H. L. 
Phillips, London. 
10,161. *‘ Boppincton” Matcu-soxes, H. W. Smith, 
Eastbourne. 


10,162. PERFORATING ATTACHMENTS, G. H. Slocum, W . 


J. Gamble, and T. C. Quinn, London. 

10,163. RaiLway Switcues, H. Kays, London. 

10,164. KNockpown C.osets, H. Pattberg, London. 

10,165. Looms for Weavine, H. Wyman, London. 

10, 166. OPENING Envetorss, C. J. Henry, London. 

10, 167. CompinaTion Cap and Bo ster, J. Durchholz, 
Glas Ww. 

10,168. Oprarnine Lime from Limestone, J. H. Parkin- 
son, Lancashire. 

10,169. BorrLes and Stoppers, R. W. 
mingham. 

10,170. Gincer Grater, D. Sanderson, Sheffield. 

10,171. Srair-Rop Fasteners, H. McGee, Liverpool. 

10,172. ATTacuinG TirEs to WHEELS, J. A. ‘Turner, 
London. 

10,173. Dyeme Brack Sirk Lace, 
Nottingham. 

10,714. SreeRinG Suips, TorPepors, &c., F. 3. Pett, 
Dov er. 

10,175. ELECTRICAL METRONOME, &c., J. Walker and J. 
Hampshire, Dewsbury. 

—_, Boots and Ssogs for Foorsaut, J. N. Blair, 

ondon. 

10,:77. Ratcuet Grip Door Sprine, W. A. Starkey, 
Sheffield. 

10,178. Corrins, G. Mossman, London. 

10,179. Strups and Souirarres, H. T. O. Jones, Liver- 


Grainger, Bir- 


E. B. Truman, 


pool, 

10,180. SPRING Cannon for Socrat Games, J. Aylward, 
Coven 

10,181. a Sewaag, T. Thorp and J. 
Mane’ hester. 


Birtwisle, 


F. Livet, \ 
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10,182. Sream Exsorne, C. G. Till, London. 
10,183 Ross and Tires of Cycies, W. T. Hall, South 
Shields. 
10,184. Lyprcator for Cans, T. H. Farler and. G. H. 
Parry, Birmingham. 
10,185. Mor Wrineers, A. McCausland Burnham, 
on, 
10,186. Formuve Currine Faces on Diss, &c., F. Arm- 
strong, G w. 
10,187. Drivinc Gear of Bicycies, G. W. Sinclair, 
Ow. 
10,188. Camprey's Mai Carts, B. Poole, Birming- 
ham. 
ae Curtains, &c., E. Weldon and J. Holland, 


ndon. 

10,190. Sapp.es for Bicycues, &c., W. Brampton, Bir- 
mingham. 

10,191. Steam Pumps, H. A. Skinner and G. W. Botham, 
London. 

10,192 Carrripces, Max Scheuerbrandt, London. 

10,198. Macuinery for Maxinc Nats, W. J. Hooper, 


London. 

10,194. Neepies for Sewinc Macutnes, &c., E. J. Hall, 
London. 

10,195. AvromaTicaLLy Cosine Spaces, A. Miiachen, 
London. 

10,196. Sewrne Macutnes, C. M. Hiné, London. 

10 197. Sewine Macatnes, C. M. Hiné, London. 

10,198. Cups and Saucers, I. de Solla, London. 

10,199. SeLr-rFLUsHiNG CisTeRNs for Daains, J. Smeaton, 


London. 

oe for Boots and Suogs, &c , £. W. Gough, 

mdon. 

10,201. Aprons, W. Brock, London. 

10,202. Carsonares of ALKALINE Matrer, H. H. Lake. 
—( Kayser Patent Company, United States ) 

10,203. Miricatinc Destructive Acrion on Parts of 
PRope.vter Saarts, D. B. Morison, London. 

10,204. Teacuinc Writine, A. Dorst, London. 

10 205. Pives and Dock Locs, R. A. Chesebrough, 


on. 

10,206. Hyprayts, H. E. “Newton.—(W. Tregear, 
Australia.) 

10,207. Reversinc Gear, C. Herman, London. 

— Se Ba.isfrom Motren Grass, J.B Adams, 

ndon. 

10,209 Dentures, H.H Lake.—({R. E. Zellers and EB. 
Caspersonn, United States.) 

10,210. Steam Borter Fornaces, H. H. Lake.—(R. L. 
Walker, United States ) 

10,211. ArTiFictaL TeetH, T. H. Schmitz, London. 

10,212. Brakes for Lirrs, J. 8S. Stevens ani C. Major, 
London. 

10,213. AUTO-ELECTRO-MAGNeTIC CLoTainc, W. Wood, 


ndon. 
10,214. Darmtinc Watcs Jewe. Houses, &c., O. Beck, 
ndon. 
10,215. Vacixat Syruince, E. Schreiber, London. 
10,216. SrorPine Leaks in Sarps at Sea, W. F. Beart, 
London. 
London. 
10,218. Sias3 or Trces, O. Boklen, London 
10,219. Sepanatinc Macuinery, &e., J. J. Armfield, 
London. 
10,220. Bross Houpers, R. W. Barker. 
tholomer, United States.) 
10,221. Steam Escrves, O. Tackman, London. 
10,222. Apparatus for DereRMininc the LEAD-ANGLE 
in Freie, L. M. von Markhof, London. 
10,223. FIRE-EXTINGUISHING ApPaRaTus, 8. Elliott, 
Newbury. 
10,224 Drivinc Gear, P. Pfleiderer, London. 
10,225. Sewinc Carpets, W. P. Thompson.—(F. Aines, 
* United States.) 
10, Hrivces, W. Glazier, Liverpool. 
10,227. Evecrrica Cospucror, P. 
mdon. 
10,2 8. Compositioxs for Bearincs, &c., P. H. Holmes, 
London. 
10,229. Prosectites, P. H. Holmes, London. 
10,230. Traction and PortaBLe Enoines, J. and H. 
McLaren, London. 
10,231. Sash Fasteners, J. 1. Warman and F. Collyer, 
mdon. 
10,232. Sottratres, W. Bellamore, London. 
30,233. Sasu Fasteners, F. Robinson, London. 
10,234 Brooca Fastesxers, J. H. Stewart and H. E 
Smyth, London. 4 
10,235. Dies for Cutrixc Screws, T. Russell, London. 
10,236. — Taste, O. Philippson.—{#. Lehmann, 
Germany. 
10,237. Steam Borers, C. L A. F. Biittnér, London. 
10,238 Brusu for Lirhocrapsers, G. Agnold and C. 
Hi‘le, London. 
10,239. EvectricaL Brock Systems, A. H. R. Guiley, 
London. 
10,240. Ventitatios of Drarss, J. Jon 
10,241. PaorocrapHic Cameras and F: 
London. 





H. Holmes, 





London 
, G. Lyons, 


17th June, 1891. g 

10,242. Rise and Trave ier Frames, CN. Pickworth, 
Manchester. ra 

10,243. Rack PuLttey Frames, T. H. Lawton, Bir- 
mingham. 

10,244. SrrevcrHentmnc Metat Tuses, J. Robertson, 
Birmingham. 

10,245. Frames for Supportixc Puotos, J. R. Mally, 


ndon. 
10,246. Brackets for Surrortinc Puotos, J. R. Mally, 


ndon, 

10,247. Pavinc and Drarnine Sratus, B. T. Giraud, 
London. 

10,248. Frrinc Guns, R. Scott, Newcastle-on-Tyne. 

10,249. Keres or Gas-HEATING Stove, W. J. Chesterton, 
Walsall. 

10,250. Sectiona, Steam Generators, C. A. Knight, 
Glasgow. 

10,251. Topacco Pipes, A. Morison, Glasgow 

10,252. Treatinc Textite Supstances, D. Barnett, 
Glasgow. 

10,953. Pens and Pen-noipers, J. T. Bradley, Man- 
chester. 

10,254. Brooca Fastentnos, R. B. Smith, London. 

10,255. Sprinc Bep Mattresses, W. Day, South- 
ampton. 

10,256. SicNaLLine by Evectrriciry, F. King and W. P. 
Mendham, Bristol. 

10,257. AMMONIUM-NITRATE Mogors, J. Blum, Ger- 
many. 

10,258. Sanp Pump Drepoinc Apparatus, H. C. Lob- 
nitz, Glasgow. 

10,259. PuLsatinc Apparatus for MiLKInc MACHINES, 
A. Shiels and W. Elliot, Glasgow. 

10,260. Evecrric SicnaLuine, A. Shiels and W. Elliot, 

lasgow. 

10,261. Recrprocatine E.ectric Motors, H. Pieper, 
Fils, London. 

10,262. Lock and Cure Bout Sas Fastener, J. Howell, 
London. 

10,263. CLeanrnc Wa ts and Ceriinos, A. 8. Cronske, 
Bradford. 

— Lamps for Roap Venicies, J. Dakers, Aber- 

een. 

10,265. Basic Puosppate of Lime, W. 
London. 

10,266. Brake and other Hanpies, W. 8. G. Baker, 
jun., London. 

10,267. PReventinc Winpows RatTT.ino, W. F. Stevens, 
West Norwood. 

10,268. Constructinc Frame ExtTincuisHinc CaRT-. 
ripcEs, J. and B. Jones, T. Cartwright, T. J. Price, 
and J. J. Speakman, London. 

10,269. Steam Generators, G. H. Taylor and W. 0. A. 
Lowe, Lordon 

10,270. Door Inpicators, R. Hodges and F. J. H. 
Lilley. Birmingham. 

10,271. Mactc Lantern Siipe Carriers, A. Wrench, 

ondon. 

10,272. Steer, C. H. Alidred, Kent. 

10,273. Fasteners for Winpow Sasues, &c., T. Rice, 
Liverpool. 

10,274. Dzap-sHort Gus, M. L. Heptonstall, Leeds. 


Newton, 


{(/. H. Bar-~ 





10,275. Sor Racks, A. J. Boult.—{Z M. Moore, United 
Stat 


ates. 

10,276. Painting Macaines, W. P. Thompson. — 
(Maschinen Fabrik Worms J. Hoffman Germany.) 

10,277. Srorrine Suups’ TorPepoes, W. 8. a 
a 

10 278. oTocrapaic, &c., APPARATUS, E. Ricard and 
J. B. J. Lacroix, London. 

10,279. Antmats’ Foon, R. Silcock, Liverpool. 

10,280 Prorecrine Ears, W. P. Thompson.—({K Kolbe 
and K, Lischka, Germany.) 

10,281. Saerves, E. Human and E. H. d'Avigder, 
London. 

10,282. Foornat, Boots and Ssors, W. Freeman, 
Leicester. 

10,283. Firevicurers, E. Richards, Ludlow. 

10,284. Macuines for Makino Ropes, 8. Calvert, 
Keighley. 

10,285. Rees for Reevmsc Yarn, 8. H. and J. 8. 
Brooks, London. 

10,286. Hoxprnc the Tips of UmBreras, F. Buckland, 
Thornton Heath. 

10,287. Pap, F. E. Tuckey, Ealing 

10,288. Packinc Rooms for Steam Joints, J. Groome, 
Halifax 


10,289. ACTUATING Fans by Ecvecrricity, W. Gre.n- 


10,290. Hypravuie Evevators, H. J. Allison.—(C. J. 
Hall, United States.) 

10,291. Agriat Torrepo, F. Buchanan and J. Pinker, 
Havant. 

10,292. Dressinc Bacs, E. A. Grimmer, London. 

10,293. Waxrkine Stick, A. Lowitski, London. 

10,294. Sarery Puy, A. Granowski, London. 

10,295. Sortine Featuers, C. Wolff, London. 

10,293. Evastic Trres for VeLociPepes, E. B. Woodford, 
London. 

10 297. Locks, T. Wohlmuth, London 

10,298. Om. Motor Enoryes, F. W. Crossley and H. P. 
Holt, London. 

10,299. ConpensaTion of Steam, E. Theisen, London. 

10,300. StarTine Apparatus, J, South and W. Bursch, 


ndon. 
10,301. Composition, C. R. Bonne.—(C. H A. Noort- 
wyck, Germany.) 
10,302. Co N-FREED Apparatus, C, R. Bonne.—(Petsch, 
Kupka, and Popp, Austria) 
i See Mera Drawinc Presses, E. Kircheis, 
naon. 
10,304. Huntrne or Sa- Luis Maize, W. Foster and Co. 
HL. Pfaff, Argentine Repudlic.) 
10,305. Governors, W. H. and R. W. Allen and R. 
Wright, London 

10,306. Fivrep Cake Hoops, T. Ankers, London. 

10 307. DyNaMo-ELEcTRIC Macuines, &c., C. Coérper, 
London. 

10,308. InFLatinc Pyecumatic Tires, P. W. Tillinghast, 
London. 

10,309. Composition of Lerrers in Cipner, H. H. 
Doty, London. 

10 310. Separators for Stream Borvers, C. D. Mosher, 
London. 

ELECTRICALLY-DRIVEN Fans, H. G. Watel, 


on. 
10,312. Foot-rest for VeLocipepres, M. A.C Thirlwall, 
on, 
10,313. Sucars, &c, W. B. Giles and C E. Eastick, 
Leyton. 
10,314. Fitters, B. M. Santurio, London. 
10,315. Grates for Stream BorLter Furnaces, H. H. 


Lake.—(The Reagan Manufacturiny Company, United 
States.) 


10,316. Vessets for Heatinc Liquips, T. Rubick, 
London. 
10,317. Horse Cotvars, W. T. Fell, London. 


10,318. Lamps for Burnisc Hyprocarsoy, C. D. Aria, 
ndon. 
10,319. Co:x-opernatinc Macuines, C. F. A. Roell, 
ndon. 
10,320. Ustxc Hypro-carBon Oris, E N. Henwood, 
mdon. 
10,321. CicGaretres and CicAReTTe Paper, C. Ricci, 
Sheffield. 
10,322. Heatinc, Dryinc, &c , Gray, F. E. V. Beancs, 
mdon. 
10,323. Sky Sicys, P. 8. Tunison and W. 8. Andrews, 
London. 


18th June, 1891. 


10,324. Raisinc and Forcisc Oi, &c., H. Thomson, 
Buckden. 

10,325. DeracnaB_e Frames for \wninos, D. Chantler, 
Crawley. 

10,326. DistrisUTION of Corn and Szeps, T. C. Sargeant, 
Northampton. 

10,327. Carnpinc Woot, &c., Materia, G. A. Lohrisch, 
Manchester. 

10,328. Manuracturgeof Featser For, 8. and J. Cohn, 
London. 

10,329. Looms, A. Bir, London. 

10,330. Lay Ficures for Taitoninc Puprposss, P. 
Brennicke, Liverpool. 


10,331. Hyprocarspoy Lamps, J. B. Fenby, Sutton 
Coldfield. 

10,332. Makinc Execrric Circuits, A. Doug'ass, 
London. 


10,333. Gas Motor Enoines, A. and F. A. Fiddes, 
ristol. 
10,334. ACcoUTREMENTS for MowuntEeD So.piers, J. 
Lovell, London. 
— Imitation Seauskiy, &c., H. Lister, Hudders- 
2. 


10,896. Macernes for PLaninc Woop, J. and D. Sagar, 


alifax. 

10,337. Stoprixe Looms, J. Lockwood and R. Gee, 
Halifax. 

10,338. SEPARATING MaGnetic Iron Sanp from Goup, 
W. C. Alexander, North Devon. 

10,339. CreaNiINs TaBLe Kwyives, J. W. 
London. 

10,340. Tube Expanpers, E Petersen, London. 

10,341. New Sarety Bicycte Bac, A. Bomberg, 
Birmingham. 

10,342. InpicaTinG Apraratus for Tarcets, J. D. Bell, 
Glasgow. 

10,343 Starcuinc Yarn in Hanks, T. B. McConnell, 


Eldridge, 


G ow. 

10,344. Furnaces for Consuminc Smoke, F. and 8. H. 
Smith, Manchester. 

10,345. Fastentnc Hanpies to Brooms, F. Broom, 
Manchester. 

10,346. Seat for Tram-cars, T. Leeming, F. G. Lynde, 
and R. Ray, Manchester. 

10,347. E.ecrric Batrery, D. Fi trick, London. 

10,348. Pickinc Banps, T. Clarke, London. 

10,349: Boots and SxHogs, A. B. Hughes, London. 

10,350. Sewrnc Macuinyes, F. O. Jerram, Liverpool. 

10,351. Printine Piates, J. Hines, Liverpool. 

10,352. Licutine Fires, T. Clarke, Liverpool. 

10,353. Tuntnc Strincep InstRuMENTS, M. Schlitten- 
bauer, London. 

10,354. PortaBLe Dume Be.is, E.8 Ratcliffe, Ryde. 

10,355. Burnine Furi, A. Goldthorp, Yorkshire. 

10,356. Gas Stoves, W. Holder, London. 

10,357. REPRODUCING ARTICULATE SPEECH and other 
Sounps, C. Adams-Randall, London. 

10,358. Looms for Weavine, W. H. Horrocks, Halifax. 

10 359. CovurLinc Wires, W. Brierley.—(H. Arid, 
Germany.) 

10,360. Gop StampinG Presses, B. Ware, London 

10,361. Scrapers for LrrHocrapuic Presses, B. Ware, 


London. 
10,362. Nartinc Macuives for Boots, W. H. Dorman, 
Stafford. 


10,363. Rotary Enoine, H. Schofield, C. Cross, and 
T. B. Davies, London. 

10,364. Evecrricat Switcues, A. B. Gill, London. 

10,365. Unstnkas_e Boat, W. Wells, Leith. 

10,366. CaTTLe Wricuinc Macurnes, W. and T. Avery, 
Birmingham. 

10,367. TeLescoric Frre-escapes, J. Browne, Dublin. 

10,368. Repuctiow of Vipration in Cycies, R, Trulock 
aud J. L. Jones, Dublin. 





10,869. Hypravutic Macuinery, J. B. Nicholson, 
mdon. 


10,370. Lirrs and Hoists, H. C. Walker, London. 

10,371. Propuctine Lieut, F. R. E. Branston, London. 

10,372. Worm or Toornep Gearine, F. Beck, London. 

10,373. Fork, B. Veall, London. 

10,374. Mup Stirrinc Apparatus, I. Ross, London. 

10,875. Lipaary CataLocue Stanp, T. Mason and A. 
Cotgreave, London. 

10,376. CoLLapsiBLe Merauiic Sars’ Liresoat, J. 
Lockie and N. 8. Arthur, Leith. 

10,877. Sarery Lamp Reservoin, J. A. Clark, London. 

10,378. Doc Kennexs, J. Sturzenneger and H. A. New- 
mann, London. 

10,379. EmpeLiisHinc PuoTocrapus, F, Sternberg, 
—t 

10,380. Topacco Pipe and Cicar Hover, J. R, Mac- 
Kenzie, Glasgow. 

10,381. Mitkine Devices, J. Gray, Glasgow. 

10,382. CaLcutatinec Apparatus, &c., D. A. Garner, 


n. 
10,3838. ConveRTIBLE Caarr for Cartpren, A. Ostlund, 
ndon. 
10,384. Arracninc Grass to Roorsa, G. F. Strawson, 
sen., and G, F. Strawson, jun., London. 
10,385. VenTILATING Houses, G. F, Strawson, sen , and 
G. F. Strawson, jun., London. 
10,386. Borrixs, D: B. Morley, London. 
ee of Soies for Boots, 0. T. Ode, 
ndon. 
10,388. Cricket ALLRY, J. Jeffery, London. 
10,389. Puzzix, H. E. Clausen.—(M. L. Cole and H. E. 
Sewell, Canada.) 
10,390. Mure for Viouins, A. R. H. and C. L. Haghe, 
ndon. 
10,391. Type-waitinc Macuines, G. B. Webb, London. 
10,392 weRinc Goops from Bui_pines, C. J. M. 
Leers and F. H. A. Wendland, London. 
10,393. AMMUNITION CHARGES, O. Imray. 
berg, Italy.) 
10,394. GrarveL, A. Martin, Aston-road, near Bir- 
mingham. 
10,395. Roorine Tives, J. Morris, London. 
10,396. Rartway SicNauurne, V. Dixon, London. 
10,397. Can Coup.inas, 8. G. Trine, London. 
10,398. TeLerHone Transmitters, J. 8. Lewis, 
London. 
10,399. Rartway Brakes, R. Dunkel, London. 
10,400. Uritisation of Heat for Motive power, F, O.C. 
Zimmermann and E. G. Behrend, London. 
10,401. Rotter Skatis, H. L. Pritchard and A. J. 
Woodroffe, London. 


(F. H. Rosen- 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


447,146. Gear ror ConTROLLING THE Speep or 
Pumeine Escines, C. Ducy, Shepield, Eagland.— 
Filed May 3rd, 1890. 

Claim.—la hydraulic press pumping engines, the 
combination, with a steam regulating valve, of a 
plunger acted on in one direction by tke hydraulic 
pressure opposed to the pumping engines and in the 


(447,146) 








other direction by a spring, and a hand lever con- 
nected to the valve and working in a slot in the 
plunger, whereby the opening of the valve beyond a 
certain point is dependent on the position of the 
plunger and the movement of the hand lever by the 
attendant, while the valve may be closed indepen- 
dently of the position of the plunger, substantially as 
specified. 

447,271. Carn Axte- pox, D. Barckdall, ladianapolis, 

Ind. —Filed September 10th, 1890. 

Claim.—(1) A car axle-boxing 5, provided with an 
irregular circular-shaped channel c, an axle opening 
below, and a recess formed in the boxings and below 
such axle to receive dirt, friction rolls inserted and 
adapted to move in such channel, the latter of such 
radius above the axle as to secure the contact of the 
friction balls above and on either side of the vertical 
diameter of such axle, whereby lateral movement 
thereof is prevented, substantially as shown and 
described. (2) In a car truck, a boxing 4, having an 
axle opening, an irregular circular channel ¢ above 





such axle opening, friction rolls 7, inserted therein and 
disposed so that the rolls will come into contact with 
the axle above on either side of the vertical diameter 
of the axle and prevent lateral movement thereof, an 
opening o in the rear of the —- and a series of 
friction balls /, inserted therein and adapted to operate 
as a buffer when the axle is drawn out and as a fric 
tional bearing when the axle is pushed in, preventing 
the wearing away of the end of the boxing, all com- 
bined substantially as shown and described. 


447,550. Hypravtic Ram, G. Yellott, Towson, Md.— 
Filed November 3rd, 1890. 

Claim.—(1) In a hydraulic ram, the combination of 
a ram chamber with a plunger chamber in i 
cation therewith, and an outlet leading from the 
plunger chamber to a waste water chamber having a 
discharge chamber, a reciprocating plunger valve 
situated in the said plunger chamber, adapted in its 
upper stroke to enter the outlet, and thereby cut off the 
waste water, a stem leading from the said fines; 
and a disc operated by the said stem, which disc is of 
such size as to provide an annular space around it for 
the escape of water, substantially as specified. (2) In 
a hydraulic ram, the combination of a ram chamber 
having two plunger chambers in communication theve- 





with, each plunger chamber having an outlet leading 
to a waste water chamber with a discharge opening, a 
plunger in each of the said plunger chambers 
adapted to have a reciprocating motion, and in its 
upward stroke to enter the outlet above it, and 


447,550] 











provided with a stem carrying a disc, around which is 

an annular space for the escape of water, and a lever 

which connects the stems of the two plungers, whereby 

the same have an alternate action, substantially as 

specified. 

447,552. Coo Wueet, L. Atwood, Philadelphia, Pa.— 
Filed Augusl 28th, 1890. 

Claim —(1) The combination of the flange having 
undercut pockets therein and teeth in said pockets 
with transverse pins passing through the side walls of 
the pockets and through the shanks of the teeth and 





expanding the teeth into the undercut portions of 
the same, substantially as specified. (2) A gear tooth 
having a head forming the tooth proper and a shank 
tapered from the shoulder to the end of the shank, 
said shank being split part way for the insertion of an 
expanding pin, so as to give a reverse taper to the end 
of the shank, substantially as set forth. 


447,576. Track Pomp Apparatus, M B. Mills, 
Chicago, Ill.— Filed September 22nd, 1890 

Claim.—{1) In combination, a rail A of a railroad 
track supported in position to yield under the weight 
of a car moving upon it, a support p at a side of the 
rail, a pump C, confined underground, and a lever E, 
fulcrumed on the said sur port and connected at oppo- 
site ends, respectively, with the rail and piston-rod of 


(447,576) 








the pump, substantially as described. (2) In com- 
bination, a rail A of a railroad truck supported in posi- 
tion to yield under the weight of a car moving upon it, 
and having a clamp B, a “Ty C in a housing D, a 
support p near the rail, and a lever E pivotted at one 
end to the clamp below the rail, fulcrumed to the support 
p, and pivottally connected at its es prernd end with the 
piston-rod ¢ of the pump, the whole being constructed 
and arranged to operate substantially as described. 


447,684, VaLve Hanpie, J. B. and W. Heighington, 
Toronto, Canada.— Filed October 22nd, 1859. 

Claim. — The combination of the metallic disc B, 

having corrugated flanged edge », with an annular 





ring C, of rubber or other suitable non-conducting 
material, having a corrugated channel c, formed to fit 
the corrugated flanged edge } of the disc B, substan. 
tially as and for the purpose set forth. 














